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PREFACE 

To the Im-er of Katul'c, whctiU'J' scientist or layman, one of 
the greatest charms of tra\'el is seeing the many ncw aud interest­
ing plants inhahiting the yarious parts of the world. 

For a. v;ood many year~ the writer has had occasion to visit 
many countries in the quest of material for his botanical studies; 
and although thcse im·estigation.s, for the most part, llU\'c not 
been concerned .primarily with plant. distrihution , n(:'\'cT'thcies!') the 
general \'c!-,!:ctntioll of the Y[lriOllS place~ visiu'd , and the rolations 
of the different Horus to each other, have always been subjects of 
tbe greatest interest. 

1\101'00\'e1', for sOllle years past, these botanical excun;ions hu\'c 
been devoted to a considerable f'xtrnt directly to problems of 
plant distribution; and althougb the writer can hardly lay claim 
to rank as a plant geop;rapher, he has neyertheless contributed in 
a small way to the suhject. 

It is concei\'able th~lt one who is, in a way, an amateur may be 
more likely to appreciate the more salient fcatuTf'S of a flora than 
the specialist in some particular g-roup of such a flora; and this 
may be offered as an explanation of the ,"Titer 's venturing into a 
field where he can scarcely expect to be looked upon as an expert. 

In a volume of moderate size dealing with so Yast a subject as 
plant geography, it is ob\'ious that an)·th ing beyond a sketch is 
impossible; but it is hoped that the outline offered here will pro"e 
sufficiently clear and accurate to ~ive a fairly satisfactory picture 
of the most notable features of the vev;etation characteristic of 
the more important botanical regions. For the minuter details, 
of course, one must refer to the many treatises dealing with the 
floras of special countries. 

For more than thirty years the ,\Titer has made excursions into 
many parts of the world, and the specimens, notes, sketches and 
photographs accumulated during these journeys. have served as 
the basis of the present volume. These personal data have been 
supplemented by free use of such standard general works as those 
of Drude and Schimper, as well as the descriptive floras of many . 
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regions, and numerous special monographs and papers dealing 
with plant distl'ibution by American botanists and those of other 
countries. The important series of monographs "Die Vegetation 
der El'de" bas '-'een fOlWd especially helpful , and the well-k.nown 
r'Natlirliche PHanzeufamilien 11 of Engler and Pl'anti has been 
frequently consulted. 

1\. considerable number of important photographs which have 
added materially to the value of the book, W{!J'C furnished through 
the courtesy of colJea!!ues and others, to all of whom the writer 
is p:reatly indebted and would express his sincere thanks. Due 
credit is given in each case. . 

It is hoped that the volume will not prove too technical to be 
of value to the gcncra.i reader interested in the subject of plant 
distriiJution; but the writer has tried to make it sufficiently de­
tailed to be useful, also, as a book of reference for botanists, or 
as a text in classes studying the general subject of plant geography. 

Rtsnford University, 
February, 1926. 

DOUGLAti BOUGHTON CA.MPBBLL. 
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OUTLINE OF PLANT GEOGRAPHY 

INTRODUCTION 

As onc studies the existing vegetat ion of the Earth, one recog­
nizes certain fact.ors whose influence in dct.ermining the distribution 
of the species composing this vegetation i ~ sufficiently clear ; but 
there are other faotors quite as potent which are by no means so 
obviollS. 

or COurse fur the existl'llCe of normal green plants, a certain 
minimum of light, hen.t aod moisture is essential; and tip to a 
certaiu point the luxuriance of \'cg('t~~tion is in direct ratio to tbe 
relation of thes!} three factors, and eulminates where al l work 
together, u.s in the equatorial rcg:ions of both hemispheres. 

The. soil constituents are also very ('Tideot factors in determining 
the distribution of many species. Certain plants li ke rhododen­
drons and others of the hea.th family , are notoriously impatient 
of lime, and onl:v thrive in acid soils. Others like lettuce, aspara­
gus, clover , demand lime in the soil' as a cond ition for their IlCalthy 
growth. Heavy clay soils suit sOlDe plants, light sandy soils arc 
indispensable for others. 

Conditions in widely separated regions may be very simi lar, 
but this by no means implies a close relationship of the vegetation 
between these regions, although its general aspect may be much 
t he same. Thus the rain forests of the Amazon Valley, and those 
of Borneo or J ava, look much alike-lofty trees draped wi th 
lianas, orchids and other epiphytes, with an undergrowth of 
palms, huge ferns, arums and other large leaved growths like the 
baWLnas and gingers. In spite of this close general resemblance, 
prolmbly there would not he a single species common to the two 
r~ons. So in tbe temperate parts of Europe and North America 
there arc relatively few common speGies, although the Boras have 
mu.ch in common, and are obviously related to each other. 

1 
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The main problem of the student of plant geography is to dis­
cover, if possible, the explanation of the diverse floras of the dif­
ferent pa.rts of the earth , as well as resemblances which occur 
in widely sundcfPCI lands. 

Could we know the \dJOle history of the evolution of the plant 
kingdom, this problom would be simple enough; but our knowledge 
of the vegetation of the earliest geological periods is almost nil; 
and it is not until a comparatively late perjod that we have any 
certa.in evidences of the nature of the vegetation . 

As we study SII (; h relics of the ancient fl oras as have corne to 
us in a. fossil statl\ Wf' realize that the distribution of land and 
water upon the earth's surface has undergone many and extensive 
changes. Lands OIlCl' connected are now 1\idcly sundered, and 
regions now unitC'd were separated by great expanses of ocean . 
Continents havr sunk b('neath the oeran, and lofty mountain 
chains have emerged from the ancipnt sPas. 

Th{'s(~ chaug:('s in tbe distribution of land and water have doubt~ 
less had much to do with the f:iuctuations of climate indicated by 
a study of the ancirnt roeks and fossils. These ro\'eal t he presence 
of ILLxuriant vegetation in regions now quite impossible for its 
existence. \Vi thin a fo\\' degrees of the poles, in both hemispheres, 
fossil plants have bf'cn found which must have grown in a climate 
at least tempcrat£' in character. 

A study of tiJese evident changes ill climate and topography 
and the fossils that have been discovered, have thrown much 
light on many facts in tbe present distribution of' plants, that 
otherwise would be quite incomprehensible. 

Whilc the fossil record is very incomplete, nevertheless it has 
greatly helped in our understanding of the relations existing be­
tween the vegetation of regions now 'widely separated but which 
we know were once connectt>d. 

However, ulUch more must be done in the study of the 
fossil plants of many parts of the world before we sball be in 
a position to solve some of the most difficult questions of dis­
tribution whjcb remain to be H.DSwered. It is to be hoped tha.t 
in course of time with our increasing knowledge of the an~;ent 
floras of the more remote parts of the world, that we Wloy 
solve some of the many puzzles in the distribution of existing 
plants. 
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Tim GEOLDGlC.\L RECORD 

A study of the fossil plants shows heyond qlle~tjon that 1,hrough­
out the greater part of gcologi(,llJ Ume the earth's dimat,e was 
much mol'c uuiform than at prc;o;cnt., ] t has been claimed I that 
the zonal climatc~ now exi~ting, wCl'e scarcely re('o~ni7.able in the 
earlier geological period., but are first clearly defined in the 
Pliocene---t he era ju::;t, preceding the succession of glaciations 
cOD.stituting the grent ice age. 

While the great fluctuations in the distribution of land and 
water areas during the ages undoubtedly exercised a very great 
influence on the pl'c\"ailing climate, i1, is difficult. 1,0 sec how under 
any ('oDditions, conceivable at the present day, it would be possible 
for such tl'ees as ma.,twolia.r;;, figs, walnut,s and sequaillS to live in 
the latit.ude of Spitzbergen and Greenland as they undoubtedly 
did in the Eo{'ene. 

It is true that in regions with an in:;;ulnr dimat.e, such as south­
eastern Alaska nnd New Zealand t,here if'. n luxuriant vegetation 
in re latively high latitudes, due to heav.v rain-fall and absence of 
severe cold ; but such oonditions are hardly conceivable at the 
present day in regions less than 1.en dcv;:rccs from the pole. 

Especially during the Carboniferous was t·he flora of the earth 
e:\.'tremely unifonn. ",Yc find practi(.'ally identical assemblages 
of plants wide spread over western Europe, central and eastern 
Asia, South _.-\Iric·a, eastern North America and probably southern 
South America." :! 

Even more widely I'pread floras occur in the Jurassic, which are 
known to range from Franz Josef Land, 82° N., to Graham Latld, 
63° S., and to c}.'iend practica.lly completely round the world. 

From the nature of the plants of these periods, one may conclude 
that tbe climate was a mild-perhaps subtropical one, and that 
there was very heavy precipitation. Buch a climate seems to 
have prevailed during much of geologic t ime. 

There were, however, periods of lower temperature.(3, indicated 
by evidences of extensive glaciatioo, especiaBy duriog the Pennian. 
At tAlat pe1'iod, there are abundant evinenoes of extensive gls.cia.-. 

I Knowlton, F. n., ., Evolution of Gt.'Ologic Clim.u.tell." Bull. Oeol. Soc. of America. 
Vol. XX·X. pp. 400-566, HH9. 

2 Knowlton. loc. cit., p. 512. 
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tioD, especially in the southerD hemisphere, even within the 
tropics. 

Vari ous theories to aecollnt for the climat.ic condi t ions in 
geologic time have been propounded. A I'ct'ent one 1 elaborated 
at some leng1 h assumes t,hat prior to the Pleistocene, the climate 
of the eal1.h w ru; controlled oy it·s 0 \\'1l heat, the effects of solar 
radiation being excluded by a tbic.'k cloud envelope. Under such 
condit ions t here would be no zonal rlimat,Cf"i, but changes in dimate 
would be due, mainly , to the relative distribution of land and 
wnt.er. The temperatUl'C of the oceans was much higher and m Ore 
uniform than at prescnt, and gJaeiation might occur anywhere, 
provided there wa.<; a cont inental area of suffir'ient. extent, to permi t 
a l o~s of heat by rad iation eDou~h to reach the freezing point. 

The presence of ~la<:iers b~7 no means implies an extremely 
cold clim ate. Today onc may sec growing jn c1o~e proximity 
to extensive glaciers luxuriant foresis, a."5 in southern AIMka, or 
even plan ts of t ropical origin , as in southern New ZeaJ:lnd, where 
in lat.. ~J.0, 1ree-ferns, and trees and sluubs of IVTalayan affinities 
may be found close to the great Franz Josef glaciers whi ch descend 
to less than 1000 feet above t he sea. 

The extension of many tropical genera in to the temperate parts 
of New Zea land is very remarkable, and t his fact makes one 
cautious about concluding that, the presenee of tropical genera 
in a fos~il si a.te necessarily impljes a t ropical, Or even sub-tropical 
clima1 e. 

S UCC ESSlON OF PLANTS IN GEOLOG ICAL TDfE 

Tbe first organisms to appear upon the earth were doubtless 
extrcm,ely simple in structure. Or living forms, t he bacteria may 
offel' some suggest ions as to t he character of the first living t hings. 
That bacteria existed at an extTemely remote period is certain, 
as their lLcth-it ies are essential for the exis1,ence of all other or­
ganisms. Their extrmnely small size, however, makes a positive 
demonstration of t heir presence in a fossil state, a difficult matter. 
It is interesting to find , however, that the earliest known positive 
remains of plants belong to the blue-green algae, forms Which 
probably are related to bacteria.' Wolcott has described f~m 

1 MaDson. M., Tile EllfIhdion of Cli mates, Baltimore, 1922. 
1 Knowhon, F. H., 1()C cil ., p. 500. 
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pre-Cambrian rocks of We,",ern America It number of fonns of 
these organisms which are supposed to be responsible for e:d,ensive 
limestone deposits of I,bat ,·egion. 

Most of the lower plants, however, like {,he ulgae, or sea-weeds, 
have very delicate tissues extremely peri:-;.hablc, ancl capable of 
being preserved in a fossil state, only under the most exceptjonal 
r:ondit ions; so it is not remarkable that the g~ologic:.il bistcry of 
the,c plants is very incom pletc, and many of the records of im­
pressions of algae arc, to say the least, cloubLful. 

There is good re""On \,0 believe t hat many of the simplest of 
the living algae a,'e but li ttle changed from their ancient relatives 
of the early geologic time. We are told that I he ancient !'(las 
were fresh-wat.er, and the anCCR.tol'!' of the li ving plants presumably 
originated in a fresh-water environment. As conditions in fresh 
water have not. greatly changed, it is reasonable to suppose that 
as in the case of ~uch simple animals as Amoeba and many 8agel­
lutes, many of these primordia) plants have come down to modern 
times witb litt le change. 

From these primith'c green algae it is believed the higher green 
plants, including the flowering plants, have been derived. 

While most of the green algae have left no recognizable fossil 
remains, there ate some \vhich secrete talcareous incl'ustations, 
which have enabled tbe geologist to recognize these in a fossil 
state. The oldest of these go back to the Silurian. Two types 
especially, Siphoneae now mostly tropical marine algae, and the 
Charales (Stoneworts), fresh water forms, occur without question 
in a fossil condition. 

Two very important classes of algae, the red and brown sea­
weeds, are probably of more recent origin than the green algae, 
Tbey are essentially salt-water plants, and it may be a""mned that 
their main characterjstics have been developed with. the increasing 
salinity of the oceans in tbe later geologic time. 

Of the brown algae, the remains are very doubtful in most 
cases, although many fossils bave been attributed to this class. 

Among the red algae, there are a good many-the "Coral­
lines'~-which secrete lime in quantit.y, and pla.y a very important 
role..,.. reef-builders. Corallines are found abundantly in a fossil 
condition, the oldest fossils attributed to this group occurring in the 
Silurian ; but they are mostly from much more recent formations. 



6 OUTLI:-<E OF PLANT GEOGRAPHY 

We may asslime that the ancestors of the existing vegetation 
of the earth were vcry simple fresh-water algae. 

In caUl'se of time there were manifested two divergent linc!3 of 
evolution in tho plant kingdom, connected directly with a change 
in environment. 

As the seas became morc and more saline, we may suppose that 
certain of the primitive algae adapted themselves to the denser 
salt water, while others confined themselves to the fresh water 
streams and lakes. At the present day two classes of algae, the 
brown and the red, are preeminently the marine plant types, 
aside from certain minute floating [on1'1s like the diatoms. Ex­
cept for a relative small number of green algae, and a few flowering 
plants like the eel-grass, etc., the marine coastal flora is mainly 
composed of the red and brown sea-weeds. 

The largest class of algae is that of the diatoms, unicellular 
plants of which over 10,000 species are known. Owing to t,beir 
characteristic flin1y shells, they are found in a fossil state in enor­
mous qU8ntitie..,. In spite of their simple cell-structure, which 
would imply that they are primitive forms, the fossil record in­
dicates that they are among the most recent of plant types, no 
certain remains being known much below the Cretaceous. As 
they are especially abundant at present in cold waters, being 
particularly numerous in the arctic and antarctic seas, it is 
possible that they are forms which are especially fit,ted to cold­
water condition'S and owe their great development to the refrigera­
tion of the ocean, and the general cooling of the earth's climate 
which developed during the Tertiary, cuhninating in the Pleisto­
cene glaciation. 

Much more significant was the abandonment of the primeval 
aquatic habitat for life on land. This was undoubtedly the most 
momentous event in the history of the vegetable kingdom. The 
much greater range of conditions on land, involving questions of 
water storage and the development of mechanical or supporting 
tissues, as well as adaptation to greater range of temperature 
and other conditions, at once open up a practically unlimited field 
for the operation of natural selection, and marked the begjiming 
of the reign of land plants which henceforth were to dom~te 
the vegetation of the world. 

Just when-tb~ fitst algae left the water and took up their abode 
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upon the muddy bank of some ancient pond or marsh, we caD 
never know, as we can hardly hope to find recognizable rema.ins 
of the extremely delicate and perishable organisms of the very 
ancient formations when land life first began. 

FuNGI 

In addition to the algae, which are characterized by the pres­
ence of the characteristic green pigment, chlorophyll, there is a 
vost assemblage of plants, structurally of about t he same degree of 
development as the a.lgae, and perhaps derived from them. These 
plants, the fungi, are destitut,e of chlorophyll, and hence depend­
ent on organic substam'cs for food, and at the present time play 
a very important role in the land-vegel,at.ion of t he wOlld. 

While t here is abundant evidence that fungi existed in t he 
earlier geological format ions, the record is too incomplete to 
t hrow much light on their early history. The best known fossils 
arc parasitic (orms which are found in the tissues of higher plants, 
and it is evident that as at present fungi were the cause of serious 
plant diseB.Ses. 

TIDI FIRST LAND PLANTS 

The fi rst unmistakable land plants are first met with in the 
ea,rly Devonian fonnations, but these have already attained a. 
structure whi ch implies a long series of intermediate forms be­
tween them and the ancestral algae. 

The Bryophytes (mosses and liverworts), which are the lowest 
of the existing land plants, have apparently left few recognizable 
traces in the ancient rocks. There is every reason to believe that 
these bave existed for a period antedating the first knolVn remains 
of land plan~., but tbeir delicate (,issues are extremely perishable 
and positive evidence is not at present forthcoming. These plants 
have been rather neglected by the students of fossil plants, and 
possibly a more intensive search for their remains may throw light 
upon their early history.' 

The early Devonian land plants belonged to a peculiar group 
of v.:scular plants, i. e., plants with woody conducting tissues--. 

1 A paper by Mr. J. Walton, in the An.nal.! oj Bota'lll . July I 1925. describes several 
liverwort~ from shales belonging to the Middle Coal~Measure Age. from Shropshire. 
in England. 
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Bomelimes separated as a distinct class-(Psilophyta). The 
oldest and ~ill.lplc::.;t of these, the Rhyniaccllc, show some very in­
tCl'cfitinp: re~cmblance!'j to certain existing bryophytes, and support 
thc theory that, the v .. ,cular plants have come from some such 
bryophytic Un<:c:-.tors. 

The Iltt.er De"onian formations show the beginni ngs of the 
different dnssf's of fprn~J bor."w1 ails and club-mosses, which 
con:-:i ilute 1 he Pteridophytes of the pl'CRcnt day i but there were 
also found in the lak:-:rt, Devonian certain types of seed-bearing 
plunts as well , 1 he ('ordaitale~, which, however, completely dis­
appeal' bpfoJ'f' 1 he end of the Palaeozoic. 

TI,,' Yariotls plant i~-l)(':-; of the late Devonian cont inue into the 
('arhoniferous where they are supplemented hy a great assembly 
of other j"(:.'Jntcd forllls lrhicb have been preserved in a· very perfect 
~t,ai.e in imJllcnf-:{' IllUllhel'~, HO Umt we can make a pret.ty accurate 
e~timH{,e of 1 he "('~rt.r11ion of the ~I'cat. coal ])cl'iod. 

Thi:; flora duritll-t much of the Cl~rhoniferol1s was practically 
world wide jn ib dist riblltion , and indicates a mild excessively 
hmnid dim:lte, :-inch llS now exists in t.he mountain rain-forests 
of the tropir::;, tlnd in Home temperat.e regions like parts of New 
Z(>ulnnd, where pteridophytes pJa,r a \'cry important tole in thc 
vegetation. 

Ferns. hOl'set ails and club-mosses abounded, the two latter 
classes having genera which a.ttained tree-like dimensions and 
were much bettor developed than their degenerate modern repJ'e­
scnt,ati"es. Among t.ree-ferns and club-mosses were seed bearing 
types, the Cordaitales, begiDnin~ at the end of the Devonian, 
which flourished in the Carhon iferous. All of these Palaeozoic 
seed-plants disappear before the next great geological epoch­
the MesozoiC-Md their place is taken by forms related to exist­
ing Ones and '\\'hich fiJ'St, appear in the Penni an. 

The latter part of the Carboniferous and the succeeding Permian 
era show evidences of a uecided cooling off, e:\i;ensive glaciers 
existin~, especially in the southern hemisphere. At this time, 
the land-masses of t,he soutllern hemisphere appear to ha,'e .heen 
in more or less intimat.e connection, and this ~IGoDdwana Land/ ' 
was quite separate from the northern Jand masses, and in it_ was 
developed a peculiar flora II Glossopteris flora" which was supposed 
to be a cold-climate one, and supplanted the earlier Carboniferous 
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ilorM which sur\'i\ted for some time later in t.he northern hemi­
sphere. This separation of a northern and southern florn. i~ signifi­
cant, as probably something analogous took pinel? at a lalcr period, 
resulting in t.he marked differences. nOw existi ng lJetweeo the 
temperate florus of the northern and southern hcmi :_;; phercs. 

" ' ith the opening of the l\lesozoic seeu-bearing plants in­
creased in numbers and importan('c, but. were aU (, gymnospel1us/' 
i. e., forms with exp()sed seeds, like those of the liyjug coniferous 
trees. The latter \Ycre rcpl'c:'icnted by f()rm~ allied to the Arau­
CRI ius and Kauri pines of 1 he Routhern hemisphere, and the cycads 
and Ginkgo of the pl'c;:;ent day. The cycads arc palm-like woody 
plants, with Icr-os than 100 Rpecic~ nt pl'c:-;ellt, inI1l1l>itnnt!"i of the 
tropics and warm temperate regions. The on ly existing repre­
sentat,i\7e!': in our territory, firc tn'o small SpetiCfo; of Zaruia in 
southern Florida. 

(NnkgQ biloba, the curioliR II maiden-hair trce/' not, infrequently 
seen in cultivation, is 1he 1'0le Ru ryivor of a larg;c order of treeR 
which fiouJ'ishrd in the rariy 1\ Iesozoil'. The living ~pc('ie!:i hu.., 
been found wild in wcsicl'll China, but ha~ been cultivated in 
China and Japan for a VCfy long- tinlc. 

The cycads reached 1.heil' cll.lmintltioD in 1he middle of iis 
'Mesozoic (.Jurassic) when {,hc~' were a predominant fcatUl:e of the 
vegetation. The most specialized fOrlnR harl Howers suggesting 
those of some of the higher flowering plants, and it htlS even been 
thought that these (Angiosperms) ma.y h&\'c originated from 
some of the Jura.-;:sic CycadophytE!R. In the Juras.'iie: al'~ found 
also the beginning of the modern conifeJ'ous genera, pines, cy! 
presses, cedars, etc., and the first sequoias arc probably of about 
the same nge. With the establishment of the modern conifers, 
the cycads become mu<.:h less important and only a few of the less 
specialized genera have sUJ'vhred t.o t.he present day. 

The last period of the Mesozoic, the Cretaceous, is notable as a 
period of extraordinary development of new life-forms, both plant 
and animal. The vegetation indicates a moist warm uniform 
climate, due, perhaps, in part to e}.-tensive invasions of the land 
by tqe oceans. 

I" tbe Cretaceous are found for the first time unmistakable 
remains of angiosperms, the modern type of seed-bearing plants. 
These are first encountered in the lower Cretaceous, where they 
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arc associated with a flora composed for the most part of ferns, 
cycads and conifers. The earliest. fossils supposed to be angio­
sperms are of sornwehai douhtful nature, and their relationships 
are obscure; but even in the lower Cretaceous there are found 
remains of such modern trees as oaks and willows, and in the 
upper Cretaceous 11 great many exist ing genera are met with. 
By this time most of the existing genera of conifers-pines, firs, 
cedars, etc.-were well establ ished, and often much more wide­
spread than at present. And such familiar angiospermous trees 
as oaks, poplars, sycamores, sweet gwn (Liquidambar), magnolias, 
laurels and many others were found in many parts of the world. 

DUring much of the Cretaceous there arc evidences of c). .. tensive 
in vasions of the land by the ocean, so t hat the distribution of the 
principal land masses was very different from that now existing. 

In Korth America the Gulf of j\'lexico was connected with lhe 
Arctic Ocean, completely separating the western portion of this 
continent from the Atlantic area. Much of South America was 
submerged, and extensive invasions of the sea took place in 
Europe and Asia, and in Australia there are indications that an 
ancient ,",Vest Australian continent was separated froID the north­
eastern part, then probably united with New Guinea. 

The end of the Cretaceous was a period of mountain building, 
especially in western AtncricR, and with the land elevation, 
North America assumed much of its present configuration. 

In Europe and Asia the Tertiary was a period of mountain 
building, and the present conformation was attained at a later 
period than in America. 

While the northern continents had assumed very much their 
existing condition before the end of the Tertiary, there were at 
various periods direct connections between Eurasia and North 
America. Remains of the land bridge still exist between Alaska 
and Kamtchatka, and the mainland of Siberia is separated from 
Alaska only by the narrow Behring's Strait. 

The connections between Europe and northeastern America are 
much less obvious, but there is ample evidence that such connec-
tions did occur during the Tertiary. Co' 

With these changes there is evidence from tbe fossil plants t-hat 
there was a generaJ lowering of t emperature during the Tcrtia.ry 
in the northern hemisphere. During the earlier period (Eocene, 
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Miocene) the climate of Europe was evidcntly sull-tropical, or at 
any rate mild enough for pnlms and other tropical types to flourish. 
In the Pliocene these gi ve way to trees of northern types, oaks, 
beeches, etc. The marine fossns indicate that the ocem.l \Vas grow­
ing colder also. 

The Pliocene Boras of the nor-thcm hemisphere are well known, 
and consist of genera which still exist, but with a ver:y different 
distribution from that of Tertiary times. l\1any of these genera, 
and probabJy some species, have survived to the presonf,. They 
are best reprcsentc'<f at present by t he forests of Atlantic North 
America, and those of the Himalayan regions, Chino. and Japan 
in Asia. 

Wit,h the pines, firs, oaks, mapiC's, willows and poplars now 
found throughout the north tt'mperate zone, were mingled other 
genera, at present mo1'(, restricted in their ran~c. Such are the 
giant sequoias of California, the bald cypress (Taxodium) of the 
Oulf States, hickories, walnuts, magnolias, tulip trees, sassafras 
and others. 

Th e explanation of the present range of these trees is t o be 
sought in changes of climat£', and especially the changes resulting 
from the series of refrigerations constituting the great Pleistocene 
glaciation. 

The effects of the extensive glaciation in the northern hem­
isphere upon the distribution of both plants and animals were 
far-reaching, and have been the subject of many investigations. 

In the old world , especially in Europe, the extinction of many 
types, existing in the Pliocene, was brougbt about. Sucb trees 
as magnolias, hickories, sweet gum and others, still existing in 
America and eastern Asia, were completely extinguished in 
Europe owing to the complete glaciation north of tbe Alps. Their 
former existence is evident from abundant fossil remains in the 
Tertiary rocks. 

In eastern America the glaciation e,-tended only to about 
latitude 40' and many of tbese trees were able to retreat south­
ward, later following the northward recession of the melting ice. 
Sucb.characteristic Tertiary trees as the tutip-tree (Liriodendron), 
swoot gum (Liquidambar), sassafras, walnuts, hickories and others, 
still flourish in the Atlant ic states and in parts of China and Japan 
and the Himalayas, but have quite disappeared from Europe, 
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wborr they formerly lived-as th"ir retreat was cut off by the 
mountain 1'[l1l~('r; 1.0 th(' south. 

It is clear thHt the climate of thf" mid<U(, Tertiary was decidedly 
warmer than a.t prl's('nt in the northern hrmispherc, as most of 
thp cilaract(' ri:-;-t.iL: trces flourislwd fHr north of their present range, 
and thrfc 'ras a. pnu:tical1y uniform circumpolar Yegetation, as 
thero is a,t present, but made up of elements requiring a much 
warmer climate than suffices for present arctic and sub-arctic 
vep:rtntioll. 

\\~itJlin the rnitrd Stn.tt'S thpre seems to havo been a sOlting 
out of i1w Tprt,i:u'~' tYJ)Ps at the time of the J:rlacinl advance. It 
is likely tllflt at, this till11' th(' climatic conditions III the northern 
.c;f,..'ltcs W(,1'(' Dot vcr," difi{,H:'IJt from those now prcvailil1g, i . e., the 
Pacific' Slopl.:' "':1S :1 region of dry summers and mild wet winters; 
t.hE' Atlantic of bot hUlI1id Sllll1meri; and sl'vcre winters. Between 
th(' two J"f·g-ions lay th<' semj-n.rid pl:lins bct"'een t he l\1ississippi 
and tile Rocky 1\1ountHin~, ~L region unsuitpd, for the most part, 
fOl" tl"('C growth. A~ 1 he Yl'gptation )"ctl"€'atcd southward , before 
tIl(' !l(h'ancin~ glaciers, 1;his central a.rca acted as a bn,nicl' to 
further ad\'nnC'{' , and formeu n. wedge on ('ither skl(-· of which there 
was !l mi,:,o'atiull toward the morc favorable coastal regions. In 
this mig:r!ltion Ow spf'des aclaptf,<-I to Uw dryer summer conditions 
of the \rC'st Con~t h:1\,(.' sun' jn'cI III the Pacific region, while 
thost-· l'('(ltlil'ing mOH' humidity noll' ('onstitui(' the bulk of the 
Atlantic for{'sl,. Thus at pl"('sent w(' find a preponderance of ever­
grccn t.rees, espetially conifers in t he Pa.cific fore~is, while the 
Atlantic fOI'('st is brgeiy eomposf'd of dlociduous species, 

As the gincicl's retreated nOlthward t.h(' a.rctic a.nd sub-arctic 
plants followed clost'll' and established themselves in their present 
circumpolar nrca.. This area, once occupied by the warm temperate 
Tertiary flornJ is DOW much too cold to support most of these, many 
of which, however, survive in the warm temperate regions of 
eastern Asia a,nd North America. 

In some cases, arctic species, instead of foHowing the receding 
ice n01thlr.'lrd, attained the same climatic conditions by ascending 
the mountains ul1til they reached an elevation wbere the , tem­
perature wa.~ favomble to their growth, and as the lowland cliIltate 
became warmer, they moved to still higher elevations, so that 
these arctic refugees <Ire now found stro.nded on the su=its of 
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mountains far away froID their kin in the lowlands of the arctic 
and sub-arctic regions. 

The presence of boreal species in high lDmmtains in lower 
latitudes, is a. familia.r feature of plant distribution in Europe nnd 
the United States. A number of species fol' example, OCClll' at the 
summit of the ,rhitc l)'fount.'lins whieh ure found .'It sea-level in 
Lfturador and Greenland, and th e U.!pUH' summits of t he Rockv 
1Vlountains and Sierra Nevada. have speci('s which inhabit th~ 
lowlands of Alaska and arctic British America. 

In the nor1,hc'1'n hemisphere, t herefore, it was th(' extensive 
PlE,istocene glacifLtion which must be considered the greatest 
single factor in the esta.blishment of t he temperate floras of the 
present day. 

Our knowlpdgc of the conditions in the southern hemisphere 
during the TCliiary is vrry in compiete, and the origin of the 
modern south tempcra.t{' BOI'as is vcry uncertain. 

Unlike the arctic regions, the anta rctic continent is sf'paratcd 
from the temperate zone by a broad Ocean belt, so that the south 
t emperate lnnds are ('ompietely isola.ted, and the relationships 
of the floras of South Africa, South A.merica lind Austnlla.sia, are 
mucb less intima.te than t hose of E urasia and tempera.te North 
America. 

Nevertheless there is sufficient rcs<'mblance, especially between 
8ub-antal'ctic South America and Australasia, to warran1, the 
assumpt.ion of some formt'_]· land con nection, probably v£a some 
northern extension of the pl'csent antarct ic continent. 

The latter) at present., is pra.ctically destitute of vegetatioll , 
but there is sufficient fossil evidence, to show that within a few 
degrees of t he pole there formerly flourished plants which must 
have needed a temperate climate, at l ea~1., for their existence, and 
fossils of a later date from Seymour Island, south of Patagonia, 
show remains of species cJoseJy reJated t.o some of those now found 
in N ew Zealand. 

Our knowledge of these antarctic fossils is too meagre to permit 
any positive conclusions as to the character of the ancient antarctic 
flora . as a whole, or to decide whether there ·was a continuous 
cir91mpolar Tertiary flom as in the northern hemisphere. Should 
such he the case, it would explain the OCCUrrence of t he same 
antarctic types in Patagonia and Australasia, which might be 
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relics of an ancif'nt wide-spread Tertiary flom derived frorn the 
antarctic ('ont,in ent. 

]n . Duth Africa and South America there is dire(,t communica­
tion with t.he lunds to the north llnd a cCltam intel'mingling of 
northern and southern types; but Australia and New Zealand 
nre completely isolated at present., and such former land connec­
tions to the north, which tiwJ'c is strong reason to believe OIlce 
existed, have complrtcly disappeared. 

The vegetation of northeastern Australia (Queensland) and 
New Z~aland , io evidently related to that of the Malayan Archi­
pelago, and there is abundant evidence of form er connections 
with th(' tropical l'{'gions to the north. 

\Vestem Australin was apparently completely separated from 
Queensland, in the Cretaceous, and it hus been thought that in 
the ancirnt w{'stern continent the present extremely specialized 
Australian flora had its origin. 

After the union of westerD and eastern Australia, and the 
establisJunent of the ext.ensive land tracts which now occupy most 
of the great continent., it may be surmised that these western 
plants invaded the territory to the cast, encroaching upon the 
l\1alayan rainfoJ'('st Hora, which has now become restricted to 
a relatively narrOw strip ncar the east C03.foit where rich soils and 
abundant rninfall have permitted it to survive. 

In New Zc.:'1land, although the climate is a temperate onc, the 
Malayan element iR far mOTe important than in Australia owing 
to the abundant and weJ! distributed rainfall over most of the 
country. 

There is another very important element in the New Zealand 
flom, especially in the south where one meets trees, shrubs and 
herbs whose nearest relatives are in the colder parts of South 
America: Patagonia and Tierra del Fuego. Some of these have 
also reached southeastern Australia and Tasmania. 

A t present, N cw Zealand is separated from South America 
by more than 90° of longitude and it is quite inconoeivable that 
these plants have bL'en transported over such a vast e.xpans~ of 
ocp,an . 

During the Permia.n era, it has been held by many geologiljts, 
that t.he present isolated BOuthern land masses-i. e., South Africa, 
South America, part. of India, and Australia,-were united. in a 
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vast continent, IIGondwana Land," which also included n part 
of the antarctic continent. How fll.r these connections were 
maintained during the Mesozoic and Tert iary seem!; t.o be very 
uncertain ; but some such connections would !Seem to be neces­
sary to account faT the prf'...sent dist.rjbution of these sub-antarctj c; 
plants. 

EXISTING· FACTOHS IN DISTRIBUTION 

Among th factors of prUne importance in the distribution of 
the present floras of the earth, perhap~ the first is ·t.be relation of 
the great continental masses to each other, and t,o the gl'el\t bodies 
of water surrounding them. 

The proximity of Eurasia and North America, espc<.:iu lly in 
the North Pacific region, is reflect.(._"{). in the evident relationships 
of the northern floras throughout t he northern hemisphere, while 
in the southern hemisphere t he plants of th e different continents 
are much less closely related , as mlght be expected from the isola­
tion of t he principa l l a.nd-lU~lsses. 

The oceans are efficient barriers to the migration of all bu t a 
small number of plants, and high mountain ranges form obstacles 
to the passage of plants, as do c.xt(·nsive arid regions such as occur 
in the cent re of most of the (!ont inents. 'Vhile mountain chains 
act as barriers tllPY also mny serve as highways, as for instance 
in the Sierra Nevada and Rock")' :M ountains where many arctic 
and sub-arctic species have migra ted southwurd fa]" beyond their 
original homes. 

M any plants, however , have developed special contrivances 
for distributing tlleir socl!ls and spOI'es, whiuh enabJe thenl to 
sprea.d rapidly I and overcome to some degree the barriers of sea 
and mountain , 

Many of the lower plants, incJucling certnin ferns, produce mnny 
'Very light spores, which retain their vitality for long periods and 
may be carried great distances by air-currents. Thus ferns are 
among the MJ'Jiest pJants to invade oc~jc islands, where the 
o~il?iinal vegetation has been destroyed by volcanic action or other­

wise" 
'l;he winged frllits and seeds of thistles, dandelions, milkweed, 

and many other similar plants may be borne by the wind very far 
!rom their origin and enable these weeds to spread with great 
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ra.pidi ty, and the quickness with which they take possessi on of 
n new country when accidentnlly introduced by man is sufficient 
proof of the efficiency of t heir llH'thod.s of sero distribution . 

The winged fruits of such t r('('s as the maple, ash anci elm, a.re 
also adapted to transportation by air ('urrpnts, but arc too heavy 
to be carri ed long distances, cxcppt under particularly favorable 
circum~t,l:UI ('es. 

'Vater translJol't. is mu(:h Jess (\OIlUnOll 1 but ncwlrtheless rivers, 
especially in flood , ma.y transport masses of vegetation Or separate 
fruits and s (,pd::; f:n from thej]' point of O1'jgin. 

Ocean currents also piny u. not unimportant role in the distribu­
t ion of seNls and fruits, but this form of t ransportation is confined 
mainly to a reiatino>ly ::itnaU Dumuer of maritime species. In the 
tropics, cspf'tiU,lIy, t,bt're- a rc a good many ::5pec;it·s) likp the ooeD­
nu t, screw-pines, C':lsuarina, whi<:h usually li Ye close to t he sea­
shore. These strand plants of 1.('[1 h~1\'(' fruits which arp provided 
with buoyant and wl1ter-proof ('nvplopes which cnablf' them to 
float in t.he salt, W fltf'l' for a long time) without, injury; and such 
fruit s may be drifted for a very long dist.an(~(' before they arC' 
thrown OIl 1Si101'{', \\'hen they quickly ~(·l'mjl.l ate. Thi' coconut 
is the best known rx~unple) but there' arf' othel's like the SCrew­
pines) t.J.nd certain It'guminolls ~p('eies growiIlg on the shore which 
h~\v e fruit.s adaptt:.rl to water transpoJ1;. I n the eastern tropics, 
spf'cies of Barring1.onia, a handsome tree belonging to the family 
Lec:ythidaceae has eonspicuous frui ts which art' often St..>ffi floating 
in the sea. 

Perhaps of even greater importance than air currents for trans­
porting seeds, is the role playc'<i by birds and mammals in plant 
distribution. The many form s of adhesive fruits and seeds, like 
';burs," Hstick-seed/' "cockle-our," etc; the bearded grains of 
many grasses, which adhere so t enaciously to the coats of animals­
or the trousers of men-are practical demonstrations of Nature's 
contdvances for the dissemina.tion of her plant children_ 

Occasionully there is a sticky matter by which fruits adhere, 
as in the mistletoe, whose glutinous berries stick to the feet or 
plumage of bil'ds. • 

Birds undoubtedly take first place as agents of plant distribu­
tion, owing to their rapid flight. Especially in the case of plants 
with small edible fruits, like many kind. of berries, birds are the 
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most important agents in spreading them. Robins, lor example, 
devour great quantities of pulpy fruits like hawthorn berries, 
grapes, strawberries, etc. The seeds pass through the body un­
digested, and indel"CI in many cases, better fitted for germina­
tion than before'. O,,·ing to their powers of flight, the seeds mny 
be discharged from the body many miles away from the parent 
plant, and undoubtedly such fruit-eating birds have had much 
to do with the rapid spJ'c·'ad of lIlally species. 

Another way ill which birds may be a cnts in distributing s('('ds 
nnd spores, i:s by m ean !'; 01 Illud in which Sf'M S nrC' imbedded. 
Adhering to the ff'f't of mi/.!:J'atory birds t.he mud, with its curgo 
of s('f'(}s, is thus cnrric'd long di~kUl{,t'S . 

Finall~'{, mau , involuntarily or othCl'wisC', has been the cause of 
the migration of mtmy {JJnnts over pretty much th e whole earth.' 

MAN AND THE PLA_I..rT \VORLD 

Man 's very existence is bound up \d t,h that of plants---whf'thcl' 
h(l is a nakro sa,'age maintaining a rm.>Ctlrious existence hy means 
of the fruits, grains and Toots hf' llUl.)" find growing wild, ur a highly 
civilized \"hite mUll. dep(-'ndcnt on the grains, fruits and vegetables 
that he bas brought undf'l' cultivation. 

Most of the staple food plnnts of ci vilizc·d mall are so changed 
by ages of culti vation tha L their Ol·jA"Ul is obscure ; but some of 
them) jjk(> ri c£;' and sugar-caJ}p, flJ'P f'vidently close]y rela.t,ed to 
species sti ll growing wild, and sf'veral sppci('s of wild bananas 
are known , som e of wbid] arl' probably Ole ane('stors of the cult i­
vated varjeties. So in northern countries, the common fruits, 
apples, pe.-'1rS, cherries, plums, strawberries, etc., are evidently the 
improved progeny of f'xist ing wild species. 

Wheat is SUppOSM to have originated somewhere in Asia MinoT) 
maize in Mexico, 'while wild potatoes of several species are common 
in parts of Chile and Peru. 

Having brought t hese plants under cultivation, man has carried 
them with him in his wanderings, and thus has spread over t he 
whQle earth. 

I n. addition to food plants, he had also developed many plants 
for4t.heir fibres, such as cotton, flax and hemp. 

' A recent. not.eworthy book ()n plant distribution is by Dr. J. C. WiUis. Age 
and Area; Q StudJ/ in Plant D iAlribulwn and the Origin of S~u. Cambridge. 1922. 
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Wherever man has settled, the original vegetation has been 
more 01' less profoundly altered . Primaeval forests once covered 
the sites of many a great city, and the sod of the prairies has been 
broken and given pl""e to fields of corn and wheat, and the 
orchards and meadows of countless farm s of the mid-west. 

In his earli est development primitive man only took from the 
forest such food as he mip:;ht find-fruits, nuts or roots) thus 
doing no m OI'C' to disturb the equilibrium of the plant association 
than would be done by the foraging of any other animal; but as 
soon as he developed the most rudim entary form of agriculture, 
or attempted to provide grazin~ for animals, tame or wild, he 
began a wanarr wit.h the vegetable kingdom ,,,hich has continued 
with incrcasinp: pncrb'1' down to the prespnt time. 

Such primitive races of man nre to be found today only in a few 
remote parts of the world. The Australinn Blacks, and a few 
scanty remnants of primitive races in various tropical countriep, 
still exist, but constituk only the merest fragment of mankind. 

At j,L very early period ill his history, man practiced a primitive 
form of agriculturE', and so soon as he had brought under cultiva­
tion t he cereals and other food plants, and had domesticated 
sheep und cattle, 11 new era was opened, and he was able to migrate 
far from his original home, carrying with him his cultivated food 
plants. 

Forests were cut down to afford ground for cultivation or pas­
ture, and the native vegetation replaced by grain fi e-Jets, orchards 
and vineyards. Indeed the abili ty to carry witb him food in 
tbe form of grain and herds, alone made possible tbe great 
migrations of mankind, both in former times and today. 

With the faciliti es for transportation developed during tbe past 
century, migration has reached a stage absolutely unheard of in 
previous history, and the influx of millions of men into previously 
unoccupied regions is reflected in immense changes in the vegeta­
tion of nearly nil purts of the w()Tld-far greater than in any pre­
vious period of the world 's history. 

Forests have been swept away until the world is menaced '¥itb 
a timber famin e, and their place has been taken by crops of all 
kinds, which are entirely alien to the country and comple"ly 
alter the appe,!ld'll~ce of the landscape. This disturbance of the 
naturn! vegetation is not confined to tbe white settler alone, but 
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the natives of many regions, as in Central Africa, and our own 
western plains mu.t.erial1y reduced the eAi,ent of forest Ia.nds, by 
cutting and burning-partly to inCI"NLs(' t.hr extent of grass-lands 
for grazing of cattle or wild game. 

UnFortunat.ely these primitive methods are not unknown in 
modern lands. The natires of our southprJ) mountains still cut 
or girdle l,he trees to clear a corn pakh, and in Australia and New 
Zealand sheep m{'ll burn and gil'dle trees to foster the growth 
of grass for grazing. 

Of course the destruction of fOTcsts for timber or for opening 
land for cultivation, is necesSc·1.I'~r ; but unfortunately t.he process 
bas been for the most part both wasteful and injurious to the 
land. Particularly destructive has been tho reckless clearing of 
mountain slopes, and the resulting washing away of the soi l with 
floods caused py the rapid rUD-{)ff which the forest cover keeps 
in check. The land, denuded of its good soil, remaills a barren 
waste, while th(' fertile soil js carrjcd nwny by the swoJJen streams. 

The e.'\1.raol'dinary nnd rapid change in the vegetation of a large 
area, due to man's acti vities is especially apparent in the Unitt.'Cl 
States, which t1 century ago wns to tt great extent untouched by 
man. The greater part of the country east of the Mississippi was 
covered with heavy virgin forc5i, and the great plains were in­
habited only by scattered bands of roving Indians. Today in the 
eastern states the fotests have given way to great cities, innumer­
able towns and villages, and rich farm lands, where they are not 
dreary deserts, the results of t.h6ftless lumbering and forest fires. 

Except for tbe native trees, the predominant vegetD.tion at the 
present time is largely exotic. None of the staple food crops are 
indigenous, and the same is true for most of the common fruits, 
although some of the latter-like grapes and berries of various 
kinds,--8.re of native origin. Even the weeds are mostly foreigners 
and have driven out the native woodland plants which have 
retreated before these hardy invaders. 

It is interesting to see, however, that given a chance, the native 
for~st will often come back. All over the older settled regions of 
Ne", England and the Middle StD.tes, the farm lands, deserted 
whon the richer lands of the West were opened up, have already 
reverted to forest of the same type as that which originally covered 
them, while the prairies, which fifty years ago were unoccupied 
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SUve by the Indians ttnd buffalo, are now tht' granaries of the 
natiun. 

Tht, deserts llnd mountains of t his far west have as yet changed 
but littl,,; but along the Pacific Coast the same changes are going 
on as in the Atlantic states a hundred yenrs ago. 

In California the great vaUC'ys aI'£' coverf'Ci with fields of wbent, 
barley and alfnlf:1; orchards :lnd yinpyuJ'ds cover the foot-bills. 
The climate permits the growth of many products of t he warmer 
zones, and orang('s, olives, figs and lemons thrive, as well as the 
apples, pea l'S, cherries and plums of thf' north. 

In these far w('stcrn states, wherC' a long dr:v summer prevails, 
irrigation plays an importnnt I'ole, mId land nat.urally a desert 
or senu-a rid , yields rich crops when water is available. 

1\1uch land in southern California, now covered with luxW'iant 
Ol'fUlgC orchards, and adorned with innunlPl"able bea ut iful t rees 
and shrubs brought fl'om distant countrit's, was dc'"sel't before the 
dnys of irrigation. 

Californ ia, it, is hur, much more than ~t century ago, had in­
troduced from Spnin thr omnge, grape and olive, which flourished 
there long bdore it became" part of the c:nited States. 

Besides t.he p('onomie plants introcl uc{'Ci by man he has imported 
from a Jl over th£' world a. host of Ol'l)funcntui species wh ich adorn 
his gardens. Sometimes t hese escape from cultivation and become 
qui te n atul'aiizrd. In t he cool moist coastal regions of nort hern 
California and Oregon onc me(;'ts the showy broom and foxglove 
of EUl'Opt'__alld Qne sees these s.'u uc plants in the similn1' climates 
of central Chile and New Zealand. In the latter country the 
sweet briar and blackberry, introdu ced from England as garden 
plants, have escaped and })('{'ome e:-.:trcmely troublesome weeds. 

h10st plants ranking as weeds, however, have been int roduced 
accidentally, and \yherevel' man has migrated, weeds have fol­
lowed him, or been imported from divers somces. Many of the 
worst WeL'<is OWf' their rapid dissemination to specially favorable 
adaptations for seed dispel'SIlI, like the wind-borne seeds of thistles 
and dandelions, or the books of bill'docks and cockle burl which 
stick to t he coats of animals 01" men. • " 

Weed seeds may come ill mingled with seed grain, or in the.dirt 
adhering to animals or in the cargo of ships and railways. Rapid 
transit for mankind furwslies eq ually quick transport for these 
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unwelcome immigrant.s, and 01H,' finds til<' <,ommon w('(l(]s of most 
localities w'ry far aW!ly from tllf,jl' ol'igin.'ll humes. 

The thist.les, burdocks, plantains, mulleius und 01 h(:'I' common 
weeds of the e.1Sicrll l"nit(.'d Stutes nre of European origin. In 
Cnlifornia, whl're the long summel" is not favomhl(· to thf'se we<'(is, 
other species-black mu5t:l.,.d, dfihu'('(," (Erodium) bur clover, 
wild onts-have 1.)('('11 introducNl, probably from Spain, where 
the clim3.tC' i:-: mueh likp thnt of California. 

:Many of t.hrse introdUCl~ plants seem to grow with increased 
vigor in their I\('W hOITI<', and may largely replace th£.' native plaIlt.~. 

In Austrn.lia som(' of t.he common wC<..'CIs Come from South 
Africa, Brazil, Ind ia, and O1W of the most troublesome, the prickly­
pear cactus, is of Anu' rica.n origin. The latter bas be-come n. very 
serious pest, occupyiuf,!; exu..'llsivc tmcts, (·sppcially in Queensland, 
and rendering Lpem quiU' usC'lf'ss for agriculture or grazing. 

l\1an has also bt.>en responsible for til{' introduction of many 
animal pests-injurious insects, ra.ts and mice, rabbits, etc., which 
may do great ciamag(' to vegetatioD , and greatly affect the flora 
of large arC'M. Destructiv~ fungi have a.lso O(_-,(\D introduced by 
human agencies , and arC' responsible· for extcnsivf' damage to 
crops, or na.tive spr·cics. A r('cent examplf> of the ravages of such 
a fungus, is seen in the compl('tc ('xtcrmination of the native chest­
nut over a. large part of thp Atlantic statA.'S through the ravages 
of the fungus causing chestnut blight. It is supposed to have boon 
introduced from China or Japao. The blister-rust of the white 

.... pine is another extremely injurious fungus which bas come into 
the United States from Europe. 

While man has been responsible for tbe destruction of many 
plants, be must also be credited witb having added many new 
forms to those already existing. The thousands of new varieties, 
the result of the labors of plant brlll..:lers, are witness to man's 
success as a creator of new plant types. 



CHAPTER 11 

CLIMATIC ZONES 

Latitude, as might be expected, plays a vcr:y important Tole in 
plant-distribution, and for convenience we may recognize certain 
climatic zones between the poles and the equator, although, of 
courSe, these are by no means strictly limited by the parallels of 
latitude. These zones may be denominated: Boreal , North 
Temporate, Tropical, South Temperate and A ustr,,!. 

The distribution of land and water is very different in the north­
ern and southern hemispheres, and this difference is strongly 
reflected in the climates. It is probable, however, that this 
displ\rity has not always been so marked. At present it is pa.rtic­
ularly noticeable in the temperate zoneS. 

At the north, all of Europe, most of Asia, North Africa and the 
greater part of North America lie between latitudes 250 and 600

, 

and land extends without a break far beyond the Arctic Circle. 
In the southern hemisphere the only temperate area south of 

500 is the extreme soutbern pointof South Americal while the other 
temperate regions, New Zealand, Australia and South Africa all 
lie north of 50°, and except New Zealand scarcely extend beyond 
40°. To the south lies the nnbroken Southern Oce8.Il extending 
to the shores of the ice-bound Antarctic continent. 

Due to latitude, and the proximity of the ocean, the south 
temperate lands, for the most part, enjoy a very mild and equable 
climate. Never, except at high altitudes are they subjected to the 
severe winter cold that prevails at corresponding latitudes in most 
of the north temperate zone, whose climate is, in the main, 
decidedly continental in character. 

Melbourne, lat. 38° S. has a mean for the coldest month of 
48S, for the warmest 67S ; Philadelphia 39°57' N . 32° for the 
coldest, 76° for the warmest; Wellington, New Zealand, 4]° fl., has 
a range only of 14.9° between the warmest and coldest illQ.nths, 
while in CbicagQ, 4Jo53' N., it is 48°. 

The prinCipal land-masses of the sout h temperate zone are 
2'~ 
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widely separated by great ocean barriers, while at the north, the 
two great continental ma.s&"'S, Eurasia and North America, are 
almost joined by a chain of islands, evidently indicating an even 
more complete connection in not vel}' remote geologic time. 

The great antarctic eontincnt, completely isolated, and ice 
covered from the lofty mountains to the sea, is practically destitute 
of v~etation. 

Very different are the conditions in the arctic regions, where 
far beyond the arctic circle in Greenland, Spitzbergen and Alaska, 
there is aD abundant fiora which develops rapidly during the long 
days of t.bf' brief sumID('T. 

Owing to the o.hst'Dce of any gr('at barriers, we find that the 
vegetation of the higber latitudes in the northern hemisphere is 
relatively uniform, many sp<'cies occurring throughout the range, 
so that the fiOTas arc v('ry much alike in Scandinavia, Siberia and 
northern Canada. 

Th('re it; no true antarctic flora, and thf' austral flora is much 
less developed than the corresponding vl.'grtation of the north. 

The austral or sub-antarctic flora is best developed in South 
America, but. is alw found in New Zealand and southern Australia 
lt is quite absent from South Africa. 

The sub-arctic Hora merges insensibly into that of the north 
temperate zone, which has much the same general character 
throughout Eurasia and North America. 

Conditions in the temperate regions of the BOuthern hemisphere 
as already stat,od are very different and owing to t he extreme 
isolation of South America, South Africa, and Australia, their 
floras are vezy cliff('.r('.Dt.. It. js true that t.bere n.re cert.Ain corre­
spondences pointing to fonner more intimate connection of the 
\o,nd:"ma.sses, than now exist; but the differences in the vegetation 
far outweigh the resemblances, and each of the three regions has 
an extremely individual flora, indicating a very long period of 
isoJation. 

Comparing the tloras of the northern and southern hemispberes, 
es"""iaUy in the temperate regions, it is evident that certain 
famjii~ and genera a.rc either confined to onc or the other, Or that 
theyopredominate to such an extent as to make it pretty certain 
that they originated there. Thus the oaks, maples, elms, birches, 
poplars, syeamores, are almost exclusively nortbern, and tbe same 
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is fru r of pines and firs. The rose family , but tercups and violets 
are mostly nortbprn types, but lllay occur in the temperate regions 
of tho south. It is thought that tlw latter mal' be immigrants from 
the north , which han' h('eomc mOre or less changed by their 
residpDCf' in t heir ncw habitat. 

Probahly of ~oll tllt'rn origin are rnn.ny peculiar South American, 
South African und Australian types. Among these may be 
Illl'ntiotlrci til(' W'('ulifU' SQulhf'rn conifl' fs, t ht' I\:auri-pines 
(Agathis). Amu('l1ria and P odoearpuR. TIw 1\1y rtll' familY l which 
hu .• .;; hilt f('\\" rppI'P:;('nbtiv{'s in north tiPIDpt'rate regions, is f'xtmor­
(hoarily d('\'clopt'(! in Au;;:.tr::J.i ia, whf'I'{' tht' g<'D US EU~'alyptus alone 
has 0\'('1' 200 ,"Pl'(,j(,f: , Two ('~'\trf'/l)['J~' pcc'u iiar familiPf', Proteaceae 
fmel Casuarinil.('(':w, til(' fOrIl1(:r ('sppciaily a.hundant in Australia 
and Routh Africa. the In,ttf'r mainl~' Australian, are quite uo­
represC'Dted in thc-' t'{'lfrpprat(' regions of the north. 

It is t rtl( ' t.h:1.t fiOIJll' of t J1C's(', lik<' Arallcaria and P oc!ocarpus, 
onc{' li\"('d in the Dort,hern I'l'gi()lls, from which they prQbably 
disuppP}\.fcd owinf:!; to ('.li llia-t ic l'hanges. 

It is possible' that ilw p(>{'uiiar northern and southern floras 
originat('d at a t imt' wh('u ilwr(' wus a. mor{' or 1('s,>.; compl('tc separa­
tion of t he' mainland masses of t he two hpmisphcrf>s , During the 
Cretaceolls, at which t ime many pxisting genera arr firs t known , 
there were extensiv(\ invasions of t he spa resulting in the sub­
tnPfsion of norU)('rn South America, North AfrieH. and much of 
india., thus lRoia.ting the princil)al southern land-masses. About 
the same time, Western Australia wa.s probably completely 
isolated, and it ha., been thought that many peculiar Australian 
types originated in this ancient '"\'estrrn Australian continent. 

Just what factors odginally detf>rmined this segregation of the 
characteristic fiorns of the north and south temperate zones it 
would b~ difficult to say; but the subsequent differentiation is 
undollbt('dly due in la.rge pa rt to the very different clima.tic 
conditions, and the much greater isolation of the southern Iand­
mll.85es. 

The north temperate floras for the most part are subject to a 
much more severe and variable climate, but readily adapt. them­
selves to the milder climates of the south temperate ; and thi~ mal' 
explain the. presence Af such northern types as buttercups and 
violets in N ." d and Australia, while such Australian forms 

~ 
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as Eucalyptus and Grr ,·i llra (P'·olA,acrac) could not adapt tbelll­
selves to the rigors of :l. oortbl'rn \,;ntcf , even should they SU CCf-'t'<i 

in reaching thf's(' rcgiou~. 1 

In both northern and southern bemisphcl'cs t here is a more 
or le:::.s ext.ensi\'c mingling of warm temperate and t ropical 
pecies ncar the limits of the zones, and sometimes c)..i,ensive 

migrat ion:, hom One zone 1,0 the other, due to climatic: or topo­
graphical re8_,(:ons. Thus in ;\Teu' Zealand tropical genera. may 
extend to 50·. 

Yegetation renches its maximum development. within the 
tropics, where optimullI {'ouditions of temperature and moisture 
prevail. Port ions of the equatorial belt, such as the great islands 
of t he :MaJay Archipelago, Java, Borneo, !\ew Guinea, the rich 
lowlands of the Amazon and t he Wcst Coa,':';t. of Africu1 exhibit 
t he most eXliherun1, "cgetution t.o be found all~·whcre. Unj· 
fonn high tempera.ture, hcuyy rainfall and ridl ~oi ls , rombine 
to produce a maximum luxurianf'c of plant-~ro\YthJ shown in 
den.~e jungles of giant trees of many f'pecie~, loaded down wit,h 
rampant, creepers and epiphyt ic growths. Sometimes the shade 
hs too denfoie for much I1nclergro\v111, hut wherever light pene­
tt'ates, there quickly develops an in penetrable thicket of rank 
vegetation, and the ground is carpeted with ferns llnd other 
sbade~loving plants. 

It must be remembered, however, that not everywhere in 
t he tropics does one encounter such luxuriance of growth. Re · 
gions of low rainfall , or poor soil, may consist of dreary arid 
grass-lands, or deserts of the most pronounced type, as in the 
Sahara and parts 01 A IIstrnlia. 

On the other hand, in exceptional {'uses due to speciaHy favor­
able conditions of temperature and moisture, vegetation of 
decidedly tropical character may be found far beyond the actual 
tropics. This is particularly the case in palts of the southern 
hemisphere, where owing to unusually beavy rain.fall, and absence 
of extreme cold, many t ropical types have e>..1,ended thei r range 
far beyond tropical lat.i\,udes, and the forests are very different 
from those in corresponding latitudes in the northern hemisphere. 

U i like the t.emperate regions of the northern hemisphere, 

1 F ot a fuller discussion of this Question see Wallace, A. W., l aland Life, pp. 
486-487. 
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the t ropics of the old and new worlds are widely sundered by 
the great oceans, and as might be anticipated, the tropical veg­
etation of the East and West is composed for the most part of 
very different elements. 

There are very few common species, and to a great e~:tent, 

the genera and even familie~ differ. This is evidently the result 
of a very long period of isolation combined with the more intense 
competition which must have developed under condition..:; 80 

favorable to rapid growtb and multiplication. 
While the superficial "' peet of 1.he equatorial forest.. of t he 

old and Dew worlds is quite similar, neal'er inspection will show 
8 very great difference in the species of which they are composed. 

THE B OREAL REGIONS 

IT ndel' the name BOJ'cal 0 1' Holarrtic js included the whole 
of the regions lying between the Tropic of Cancer and the North 
Pole, but we may recognize three divisions, rome or less well 
defined, the Arctic, Sub-arctic and North Temperate. 

As might be expected from the intimate connection between 
the northern continents their vegetation has much in common, 
so that many common t.rees of tempel'ate Eurasia and America, 
for exa.mple, are obviously related. Pines and firs, oaks, beeches, 
maples, willows and poplars, are characteristic of the temperate 
regions of both continents, and the same is true of very many 
shrubs and herbaceous plants. 

This uniformity in the vegetation is especially marked in 
the arctic and sub-arct.ic zones, many species occu:rring through­
out t,hese regions, while in other cases, Eurasian species arc 
represented in America by different, but closely related ones. 

SoutbwRJ'd the differences become mOre and more pronounced, 
owing to isolation and different climatic conditions, as well as 
to an intrusion of t ropical or Bubtropical types, which differ 
widely in the old and new worlds. 

The history of the origin and distribution of the boreal floras 
is revealed by a study of t he abundant fossil plant remains in 
the Cretaceous and Tertiary rocks of both the eastern and wWltern 
hemispheres. 

Originating, apparently, in tbe far north, there is found ' in 
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the early and middle Tertiary a wide-spread flora, whioh like 
the arctic a.nd sub-arctie floras of today WliS ,rery imiJar through­
out, and occupied much t,he same range as the prescnt arctic 
and sub-arctic vegetation. 

It is clear, however, from the plants composing this II Areta­
tertiary" flora , that the climate of the far north was very much 
ruJ.ider than at present. Trees ljkc magnojins, laurels, gums, and 
other denizens of wann t,ernperat,e ciimat,cs lived during the mid­
dle Tertiary in Greenland and Spitzbergen where now only the 
hardiest of arctic plants can survi\'c. 

The areta-tertiary flora sbowed a division compn.rable to 
the arctic and sub-aTtic zones of the present. North of 75°, the 
plant remains seem to be strictly boreal types, like wi Uows, 
poplars, oaks, ct,c., hut in the ~outhern zone are found remains 
of palms, laurels, myrtles, now characteristic of only the warmest 
parts of the l.empernt,c zone:". 

With the increasing cold of the late Tertiary and Pleistocene, 
the arcto-t,ertiary HOl'a which included the ancestors of most 
of the vegetation n001 occupying the north temperate regions, 
migrated southwaJ'd, and came to occupy much lower iati tudeR. 

This retreat was g,'eatly accelerated by the advancing glaciers 
of the ice-age, and in many regions, especiaUy in Europe and 
northern Asia, many forms became quite extinct, but survived 
in the more favorabJe concijtioDS of eastern Asia and America, 

With the amelioration of the climate in post-glacial time, 
there was a northward movement, of vegetation following the 
retreat of the ice-sheet, and developing the modern arcto-glacial 
flora, 

THE ARCTIC ZONE 

The region surrounding the north pole is, of COUl'$e, very 
incompletely explored; hut where land occurs, it is completely 
ice-clad and probably quite destitute of any vegetation, except 
certain humble sea-weeds. 

However, an unexpectedly large number of flowering plants 
rruu:iage to eAm within a few degrees of the pole, a considerable 
nun1Per of species being recorded as far north as 83°. 

From this region southward t{) where tree growth begins is 
the true arcto-glacial and tundra zone. Within this zone topc>-
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~raphica l conditions vury much in different regions. There are 
vast expanses of barren lowlands that huyc apparently not been 
subject to glaciutiOD, especially in northern Siberia and parts 
of DorlhCJ'n AbF:kn. Most of I1l'ct,i(' Etu'asia and America, how­
ever/ wns covered by the great glaciers of the l ee Age, and in 
t hc:-:c I'pgi ons t he l owlancl~ are (:ovcrecl with lakes, swamps and 
t llncll'a::;-regi(Jn~ of fl'ozen ~ub[.;o ils covered with a thick mat of 
mosses anJ lichens among which gras:o;es, and low prostrate 
shrub!', like cranberries, rhododendrons, dwarf willows and 
birches may grow. In Grccnl:1nd, ] ('cland, Rcandin::LVia and 
Spitzbergen there [Ire Joffy JDDuntains i{'c-covered to their base, 
making; it imposRiblc for any plants to grow, except on t he mo­
mineR of the glacier:-:, or :-:Iopes whi ch arc free of snow for a brief 
period in summer. ()I\ ~uch exposed pla('e~, there may be an 
nll('xpceted luxuriulH'c of vegetation, gras!':iCS and a number of 
bcautiful fion-crR-poppics, saxifragcs, buttercups and others 
whi('h Rtmt in to ,:?:I'mdh a~ soon as t he snow melts. 

This northcrnmost ZQnr of Yf'gC't.'l tion hw; a g1·0 ... \~jDg pedod of 
only two months, 0 1' :1 lit.tlc mon'. Growth begins in June, cul­
minntcs in July, and by the end of August freezing weather has 
again S(·t in. 

Of COUI'SC only :1 iimi t{'(l numb~r of species can !Survive the 
cx(.'('ssivc cold of t hese regions. Yegctation consists entirely of 
pcrf'nnials, dihel' hcrlmcc'Qus species with perennial underground 
roots oz' l'oot-stocJ\ s " 'hich quickly semi lip their leltves and flOlVe l'S 

during the brief pc'rioci of sunshine and warmth; or else of low 
prostrate shrubs, som('tinlCs rv{~rgr('('n, like the cranberries or 
Lapla.nd rhododendrons, ~ometilDcfi deciduous, as the dwai'f wil­
lows and birches. 

The degree of cold which some of these can endure is astonish­
ing, since in so111e cases (as in northern Siberia) , they are quite 
unprotected hy snow, and must survive temperatures as low as 
- we. (- 76°F.) . 

The coldest regions in which there has been found a well-marked 
flora are in northern Siberia and Grinnell Land , northwest of Green­
land l The mean annual t emperature of these regions is--.i6°C. 
(4°F.). Ev('n ill midsummer the tempe.ratures are very~lo\V. 
In Fr!lJlZ Josef Land. the July mean is only 2°C., and in Spitz-

I Drude. m.,.dbuch der PjUHUell(JCfJ(Iraphie, pp. 352, 353. 
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bergen, 4'C. The period Hmilable for any plant gro\\th is only 
about two months. N evettbeless there is an unexpectedly large 
number of spf'cies. In Spitzbergen 122 species of flowering pllUlts 
are recordl.'<l, and in Greenland between 78° and 83° 88 species. 
At Cape CheIY1Jskin, the northermost point of continentnl Asin, 
23 species of fl owering plants hnvp been noted . 

Th e existing areto-glacial flora WhS drrin'Cl, presuma.bly, from 
the much richer flora occu py ing the region t.o the south pr(,cl'din~ 

the great ice-age. The limit of vegetation (Lt tbe period of maxi­
mum gla.ciation was probably br south of its prescnt latitudf', 
but as tht, gi9Cicl's ff:trcn.t,rd toward the pole, the bardier species 
moved northward to their present habitat. Such specific changes 
as hav(> taken place, were comparatively of recent date, and the 
arctic Bora:Is a.whole i~ a recent one. 

The regions includl>rl in t lw arctic ZODP comprise the northern 
coasts of Eurasia and A.ml'rica wi th the adjacent islands, and the 
mountain massps immedi~l.tely south. In northwest Europe, due 
to the invasion of the sea, and its tempering effect, the south­
ern limits of the zone are pushed vcry far north, but in Russia and 
Siberia, and North America, arctic conditions prevail in much 
lower latitudes. 

The limits of the strictly arctic zone have' beeD 8('t betwl'en the 
northcl'I1most· limit of vegetation-about 83°N.- J'c~ion 8 with t,he 
July isotherm only 2'-4'C., and the regions to the south bounded 
by the I D'C. July isotherm. 

The gen,'ral typc of vegetation throughout the arctic regions 
is very similar and most of the species c.,tend all round the world. 
\Vhcre peculiar species occur in any region, they are usually closely 
related to ~;de-spread ones, and may be assumed to be of relatively 
recent origin. Not infrequently species which are apparently 
recent immigrants from the south are met with; i. e ., the arctic 
American K alm:I:a glauca. 

While tbe southern boundary of this zone may be said to corre­
spond roughJy with the arctic circJe, jt varies much in Jatitude, due 
to the differences in topography in various regions. 

Tli"" in the great continental areas like Siberia and Canada, 
it IiCj much further south than in Scandinavia, Iceland, Green­
land and western Alaska, where the proximity of the ocean water 
greatly t ern pers the clim<1te. 
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In the strictly arctic regions, trees arc completely wanting, 
and the shrubs l't,du(:(,d to prostrate mats, scarcely rising above the 
Jevel of the ground. The bogs and tundra are largely occupied 
by dense gJ'o'\\ihs of mosses und lichens, among which the grasses, 
sedges, and low shrubby growths are scattered. Where conditions 
arc favorable thcre' may be seen herbaceous plants, which from 
their perennial subterranea.n roots or tubers quickly start into 
growth in the summer and adorn the barren ground with their 
showy flowers. Among thE' characteristic flowers of tbe far northJ 

FlG. l.- \Yi[Jow th.it;k('ts 011 the Ull per Killik River, Nortb Alaska. 
Photo., Dr. Philip S. Smull. 

are spedes of buttel'cups, anemones, primroses,' cinquefoil (P<r 
tentilla), saxifrages, poppies (Papaver nud':ca"le) , and whitlow 
grass (Dmba). 

Of the woody plants, dwarf willows and birches are characteris­
tic, and several of the heath family; e. g. , Rhododendron, Cassiope, 
Vaccinium, Empetrum. The only conifer of the arctic regions 
is a dwarf juniper. 

While a good many species are pretty strictly confined to the 
arctic zone, others like some species of cotton grass (EriophQium) 
and some of the heath fami ly, e. g., Rhododendron lapponicum, 
Ca8siope tetmgon4, exte:xd into the colder parts of the temperate 
zone. Other chnmcteristic arctic species, like the pretty moun-
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blin avens (Dryas octapetala) and the curious arctic Pedieulal'is 
(P. Groenlandica ), common species of the arctic lowlands, OCCUT 

also as alpines in the Rocky l'vlounwins and Sierra Krvada, while 
the much lower \Vhi te Mountains have :1 few plants, e. g., D I"a­
pensia lappom'ca, natives of t.he fnr nOltb. 

\Ve may assume that, the presence of thesE' arctic spf'cies on the 
mountains to the south is to b(' cxpJ.lincd by the assumption that 
they are remnants of the wide-spread arctic flora which at the 
period of ma.ximum glaciation occupied thf' lowlands of t.hese 
lower la.titudes. Wit.h t he retrcat of the icc-shert, and tJ) (, increns­
ing, warmth of the lowlands:, some of these arctic speci('s managf.'<.i 
to survive by ascending the mountains until conditions were 
reached adapted to t heir nceds. 

Strictly ltrctic condi t ions are found in Europe only in parts of 
central and north ScaJldina\'ia, including parts . of Lapland. 
In ' north Siberia, the most extreme luetic conditions prevail , 
and the lowest temperatures t h<1.t hnv(· been recurded occur. 
In spite of this excessive cold, to which t hey arc exposed with­
Ollt ttn.r snow-covcr, a surprising number of species l1re able i.o 
survive. 

The north Siberian tundra region 1 has ns its commonest 
formation the II Moss-tundra,'1 whos(~ principal consti t ut.ents 
are mosses of the common genu:; Po" t l ichum Among thl:" mosses 
are llarious grasses and sedges, among tbem "cotton-grass II (El'io­
phorum), common also in cold bogs much furth er south. Dryas, 
and the heath-like Cassiope tetragona arc characteristic of t he 
moss-tundr:l.. 

Where there is water, true peat-bogs occur, peat mosses (Sphag­
num) replacing the Polytriehum of the dry moss-tundrll. On 
the slopes and precipices of the higher ground there is often 
11 fairly abundant development of mats of grasses interspersed 
with bright flowers. Among the most notable, are species of 
Oxytropia, with bright yellow pea-Bowers, blue Polemonium, 
various Saxifrages, and a sho"'Y avens (Geurn). A bright blue 
forget-me-not (Erytriehium), is also characteristic of the Siberian 
arcttc. flora. 

AU of these plants grow in low compact tufts, with small leaves 
exposing a minimum sutface too evaporation. 

1 Drude. loe. cit., p . ~56. 
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l\'lucb of the region is a desolatf' barren stony formation, whose 
sole vegetation is made up of \,~ll'jOUS lichens growing on the broken 
rocks. 

The Behring Sea tundra dist!lct is only imperfectly known; 
but Kj cllman l has described 221 species from this district . Of 
thcsp 53 do not extend far westward, and comprise a number of 
pecuJillr spi·cips. Others are SUPPOSf'{j to have come from the 
Am('J'ican side uf Bd1ring Sea, nnd some may have been immi~ 
gl'unts from the Baikal lVlountains. T\\'o genera also churac-

F lO. 2.- TUl1dra. basin of lkpikpuk River. North Alaskll.. 
Photo., Dr. Philip S. Smith. 

teristic of western America are Claytonia and Dodecatheon, the 
II shooting star" of our Pacific Coast. 

Tb .. western Alaska coast is much milder than corresponding 
latitudes on the Asiatic side, and the vegetation less pronouncedly 
arctic ill character, although the nOlthern palt of Alaska shows 
climatic conditions comparable to those in Siberia. Spruces 
(P icea alba), alders and willows, e,,'tend to the polar circle, and form 
thickets of considerable e~i,ent, while the display of fio'l'ers is 
described as very remarkable. These comprise the usual I-rctic 
spe<:ies, as _well as species of spring beauty (Claytonia), forget-

I Drude, loco cu., p. 356. 
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me-nots and anemones. A knot-weed (Polygon urn) and dock 
(Rumex dmncstu;,,) , have fleshy roots which are used by the natives 
for food . 

The tundra region of Alaska and nortbern Canada, differs 
frOID the Siberian tundra in a much p;l'eater de\'{:lopml'nt. of lichrns. 
which take the plac(' of the mosses which charactcl'iz(' the lnttcr.J 
Two species of lichens, Cctrw"ia 1"siunlHca and C. cucullata, the 
so-called It reindeer rnoss/ ' covel' c..'\i;cnsiyc tracts of land . and 
sene as the Pl'il)cipnJ food of thr herds of reindeer which abound 
in t.his I'rp;:iun . V.-itb thC!:\(~ li{'bl:'lls. as in t)1(> m(Jss-t:mdl'll, fiJ'e 
various prostmte shruhs, mo~-t of which are identical with those 
of the Siberian tundra, hut one &triking species, Kalmia glauca, 
i ~ not found out::iiJe Anwric:a. 

1\1eado\n:; of coarse grasses are also row)d in pla.ces, and in favor­
ahle localitips :l display of show:,-' fluwf'rs, including a It shooting 
star !I (DociP{'at.ill'Onl , "(me of thr primrose family, especially 
dpve]opro in Pacific North Ampl'iea,. 

Tilp balTen islands 1.0 thr north have a very meagre flora, the 
p:rru1.('j" number of specirs b('ing ~I':tsses. 

Grr'<'niand and t he adjHc('ut rt'giolls have b('cn more thoroughly 
&tudicd than any other part, of the arct ic :t.one and belong rather 
to the Scandina dan region th.:1D to America. The southern pmi 
of this area is sub-arctic, and contuins :1 good many species which 
hardly cross the arctic cirdc. One of these, t.he twin-flowel', 
(Linl111ea borealis), just, l'P}lches the' IlJTt,j(, circl£' jn pJaecs, ruld 
Drucie!! suggests t.hat the northern range of this classical species, 
should be taken as the boundary between the arctic and sub­
al'ct,ic zones. 

In the sub-arctic region. thickets of willows, and in the south, 
alders, arc it prominent feature of the vegetation. Thel'e al'C 
c:\.'tensive moors covered with dwari shrubs, and barren rocky 
formations where little grows except lichens. Grassy moorlands 
and peat-bogs occupy the more levelland between the mountains 
and the sea, and the sandy shores are mainly occupied by a grass, 
Elymu8 arenariu.8. 

Willow thickets occur as far north as 70°, and some of the 
herb!V>eous plants, e. g., Archangeiica, especially in the southern 
portions, are of considerable size, and associated nrith hawkweed 

1 Drude. loe. cit .• p, 357. 2 [bid., p. 358, 
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(Hicracium), orchids, and other forms a.bsent from the extreme 
arctic N'giOllS. 

In the high northern latitud£'S, ('Icvation above sea-level, ap­
parently makps little differPDcc in tho temperature, many plants 
gro\\ing at altitudes of 500-(,00 metres or even more. 

The severity of the arctic climate, and the very brief groVt'ing 
season, nUl.kc any sort of agriculture impossible, and except for 

Fl'_;. 3.- TlIlidru vegetation. b(J.}fin of Colville RivCI', North Altl.Skn.. 
Photo., Dr. Philip S. SmitlL. 

th{' gn1.z ing afforded fe-indoor and musk ox, and a few edible lichens, 
berries and roots, the plant-life of the arctic regions offers little 
help to man ill supporting life. 

THE SUB-ARC'I'lC 

The northernmost "'(tension of tree-growth, the timber-line, 
marks the southern limit of the strictly arctic vegetation . Be­
tween the timber-line and the middle regions of the boreal area, 
lies a rather indefinite rone, the sub-arctic. 

The number of tree species is limited, but they are often gre­
garious, and may form forests of great extent . Coniferous farests 
are p~ ma.rk d feature of the sub-arctic) comprising firs, spruces, 
pines and larches, and low-growing junipers. Of deciduous t rees, 
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birches, alders, willows nnd poplars characterize the more northern 
})Qrtions of the zone, while towurd tht' south, oaks, uc<'cht"S, horn­
beams and chestnuts mark the beginning of more temperate con­
ditions. 

Like the arctic zone, the vegetation of the sub-arctic is very 
much alike in both hcmispbert.'S, due in part to a large in icmlixture 
of a.rctic species, but also to the fa(·t tha.t most of the sub-a.rctic 

FlO , 4.- Northeru limit of tr('(."s: whih' spruCf'. t 'nakseruk River, lat. 68°. 
PhQto., Dr. Pllil.£p S. Smith. 

genera, and a good many species are common to Eurasia and 
America. 

Throughout the wne one encounters a very characteristic 
forest and bog flora composed of identical or closely related species, 
and this Bora is met with far south of the sub-arctic in the Oloun­
tains, and in the colder parts of the temperat<> zone. 

A notable feature of these northern latitudes is the abundance 
of club-mosses of tbe \lenus Lycopodium, most of tbe species 
occurring both in Eurasia and America. These are undoubtedly 
very old forms, and the same may be said of the horse-tails (Equi­
setum) , and a Dumber of wide-spread species of sub-aretic femB. 

Carpeting the Boor of the northern evergreen forests are several 
familiar and attractive plants of the wintergreen family (1'),,,,­
laceRe) . Severnl species of Pyrola, the dainty sweet scented one-
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flo\vered wintergreen (1Vl oDeses), n.nd till' " princl" s pine" (Chim­
aphHa). Associatt'd wit.h them are several orchids, c. g ., coral-root 
(Corallorrhiza) and mttirsnak(' plantain (Goodyera) . l\;[uch rarer 
is the bpautiful Calypso borealis. In boggy placrs one may find 
another nnrthcrn orchid, the tway-bladc (Listern), and there arc 
many other bop;-plants common to the sub-arctic regions of the 
old and orw worlds. Amon~ thCS(' may he mentioned the sundt)\\,s 
(Drosern.L buck-bpsn (Menyanth~) . and many grasses, sedges and 
rushes, 1l.., \\'('l! i1S the SI)(~cj('S of Sphagnum and other mosses. 

In the northern part of the sub-arctic; , the meadows and woods 
have 111auy beautiful hctbac('Olls pln.uts. Some or these like He­
patica and species of marsh marigold (Calt.ha paluslris), cress 
(Cardamine) , grass of Parnassus (Pamassia) dwarf cornel (Camus 
sttccica), and willow herb occur in northern Europe and in North 
America; more commonly the species of the old world a.nd the 
new are distinct. 

'Wl1ile forests occupy much of the sub-arctic zone, there are 
extensive tracts of ()p(~n countr.v! like the prairies of western Can­
ada and the st<'ppes of Russia and Siberia. Where moisture is 
abundant, swamps, bogs and lakes abound. 

'Vithin th£' sub-arctic zone may be included most of Scandinavia, 
Northern Russia, rnost of Siberia, Kamtchatka, Alaska and a 
large PMt of Canada and Labrador. 

Like t.he arctic zone, the sub-arctic reaches its ma..ximum de­
velopment in Sibprin. where it extends, in a broad belt, from the 
Urals to the Pacific.' 

The climate throughout this vast region is one of eXCessively 
cold winters and moderately warm summers, but shows a con­
siderable range in both temperature and moisture. Much of the 
region is an extension of the great northern plains through which 
the giant riverS make their way to the Arctic Ocean, very much 
as in the far north of America. 

To the west are the Urals, and south the great mountain ranges 
separating Siberia from Tllrkestan and Mongolja. 

The Siberian Hora is a poor one, composed of strictly northern 
types, many of which are members of the arctic flora. The monot­
onous forests of larch and spruce are interspersed with ttmdras 
and marshiands, like those of the true arctic zone. 

~ Drude, I.oc. Cil., pp. 412-416. 
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The northernmost forf.'st belt is nmdf' up of larch with an inter­
mi.'i:turc of pin~ a.nd birches, and some spruC('. Open areas u.re 
covered with tundra vl'g('tation of quite- arctic aspect, with nhar­
nctcristic low cvergn'CD shrubs-Lt.>dum/ Andromeda, Rhodo-­
dendron l and nuious otlwrs-among them the pretty twin-fiower 
(Linoaf'a) . LTpright hf'rbaceous plants with showy Bowers-lark­
spur, aconitA.·, gC'f'aniUlU , and others-are f\,bundant, as they arc 
f'lsewlwr(> in the sub-arctic ~1.nd ulpine r(·gions. 

C(.'ntrn\ Sibt'rin" including the rl'gions about Lake Baikal , is a 
country of lofty mount.ains, and typical Siberian flora mingles 
with that of tht' swppes of Turkestan and Mongolia. Owing to 
the greater moist,ufP of much of this mountain region, as well as 
its proxirnity to thc rpgions to til(' south, therp is a. more va.ried 
vegetation than dscwhf're in Siberia. Vegetation extends high 
up in thE.' mountain::., plants baving been collected at altitudes of 
3000 to 3200 metres. 

In ,\\,(.'Su;,rn Siberia is a steppe region similar to that of southern 
Russia and the regions about the Cnspin.n and Aral seas, but it 
is neither so dry nor so hot a:s in the Jatt(lr regions. 

Tht' soi l varies, being sOITI{'times a black loam, sometimes sandy 
clay, and ill som(' places alkaline. 

This "birch-st<.·pp~ " is so called from the groves of birches aDd 
alders which arc scatten.-rl over it, somewhat like the "oak~pen­
ingslJ of the ea. .. tern prail'ies of the United States. These groves 
become more abundant and luxuriant in the cooler and moister 
climate of the north, wbile along the streams poplars and willows 
grow, and the dry steppe is replaced by prairies and bogs, which 
support a Im .. '11riant growth of grasses and other herbaceous plants, 
including such sho\\1' flowers as Turk's-cup lilies, yellow day­
lilies (Hemerocallis), anemones, and others. A giant umoollifer, 
H eracleum burootum, is conspicuous, and much like the American 
II cow-parsnip II (H. lanatum). 

Eastward from the Altai region the climate is a very severe 
onc, and the vegntation correspondingly scanty. 

The Kamtchatka peninsula forms a special province of the Sibe­
rian flora, and because of the effect of the ocean, has a much milder 
climate and more abundant vegetation than the adjacent mainland. 

Especially interesting is the evident relationship of many species, 
with those of Pacific N ortb America. 
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Then' arE' in parts of Kamtchatka luxuriant forests and rich 
mf'adowlands and pmiries, while- (,lSi'where thero are bog-lands, 
conditions much n'sernblillg: those of coa.stal Alaska. The char­
acteristic alders, hirch~ and willows occur as weU as larches and 
sprlle"". Among the lattl'r I the great tido-land spruce (Picea 
8itch.ensls) of ,v('stern A11wrica, and a hemlock (Tsuga 81Jf) arc 
also suggestive of the Alaska forest. Lili(·s, willow-herb and other 
sho'''), flowrrs IlTf' coulmon .. :md tile giant Umbellifcrae, Heraclewn 
and Angclil'n., l1r(' c:haract('ristic. 

At elevations of ahout 1000 fC<'t is a scrub forest of dwarf pines 
(P.inus cembra) lllba'<l with junipers and alders. Here also grow 
two finc rhododendrons, a genus especially developed in eastern 
Asia. 

ALASKA 

The conditions in southwcstRrn Alaska are not unlike those of 
northwestern Europe. \V csterJy winds, the numerous islands 
along the coast, and th~ deep fiords which indent it, combine to 
produce" climate of remarkable mildness for so higb " latit,ude. 
This costal strip, moreover, is protected from the extremely severe 
climate of the inu.rior by tbe lofty range of mountains parallel 
with the eoast, the northern extension of the great Pacific Cordil­
lera. 

The mild climate and beavy rainfall, as well as the connl'Ction 
with the Pacific Coast to the south, result in a lm.:uriance of vege­
tation unequalled in any otber part of the world in the srune lati­
tude, and can hardly be classed within the It sub-arctic" vegetation 
of other regions. 

As far north as 60° and wcst to Kadiak Island the coastal region 
of Alaska supports dense forests of large trC€S, and a luxuriant 
growtb of shrubs and herbaceous plants in great variety, a great 
eontrast to the Asiatic coast in corresponding latitudes. 

As the steamer makes its way through the ehannels between the 
innumerable islands of the Alaskan archipelago, they are seen to 
be clothed to the wlltcr's edge with a dense forcst of tall evergreens, 
which e><"tend to IlJl elevation of 1000 reet or more. 

The p,eva.iling species is the Sitka spruce, also said to oecur in 
Kamtc1iatke.. This is the largest of all spruces, although it does 

1 Drude. loco cit., p. 417. 
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Dot attain its maximum size in Alaska. A hemlock (Tsuga hete­
Tophylla) is also abundant, and somewhat less so a cedar (Chamae­
cyparis nooikatensis) , both majestic forest trees. 

Along the shore one sees masses of giant kelps (Macroc)"stis, 
Nereocystis, and others), These enormous sea-weeds are a con­
tipicuous feature of the rocky shores of Pacific America. 

The deciduous trees, alders, willows, poplars and maples, are 
mainly restricted to the banks of streams, the maples suggesting 
the proximity of II more southern fiom. 

The mossy carpet of the forest floor is adorned with many of 
the same plants that occur in Europe and Asia, e. g., Pyrola, 
Linnaea, dwarf cornel and various species of Lycopodium; but 
in addition there arc many purely American species. 

Along the streams and the edge of the forest, as well as in the 
forest clearings is a jungle of shrubs forming impenetrable thickets. 
Among these are raspberries, elder, mountain ash, roses, spiraea, 
huckleloerries and others decidedly suggestive of the temperate 
forests further south. 

A very characteristic member of this jtmgle is the II Devil's 
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dub " (Echirwpanax horrida), \"\Ihose great leaves and scarlet ber­
rjes are highly omamentaJ, but. whose llideollsl,V spiny stems, are 
the terror of the woodsman, and alllf11y justify the popular naIDe. 
This plant, and a huge aroid (LysichilonL also occur in eastern 
Asia, and emphasize the relations bet.ween the Boras of I<amt­
chatka and Alaska. 

Thickets of a big horse-tail (Equisetum te7m.aleia) alsQ_an....old­
world species, nrc (,ommon in low ~round, and ~phagnum bogs, 

Flo. G.-Interior of Alaska.n coastal for~st, At tight, Sitka spruce; at left, 
"devil'!! club." 

with their characteristic flora, are a common feature of the . 
region. 

The change in the vegetation as one leaves the rainy coastal 
belt and proceeds inland, is very marked. This is very clearly 
seen along the railway over the White Horse Pass between Skag­
way and White Horse on the Yukon. 

Ala the train ascends from Skagway, following the can.,on of 
the Sk"ll""'Y River, there is at first the iux'Uriant growth of trees 
and shrubs ch&racteristic of thin coastal region_pruces, cedars, 
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and some lodge-pole pine, min~dcd wit h a lders , willows, mountain· 
ash and birch, and \':U'ious shruhs~pirn(!:1, l'aspiJerries, roses 
and others. A number of pretty flowers were Iloted- especially 
au unusunl ahundanct of the ciw3.lf cornel (Cornus Canadensis). 

Th(> summi t of the p~lSS marks the timber-line, the spruces heing 
onl)" a few feci high, or forming prostrat.e mats. In curly July, 
the nceping shoots of the dwarf arctic willow, were adorned with 
large ancl conspiclious (·atkins. 

From the suullnit, the pass gradually dest'ends to the Lake 
region at 1 he headwaters of t he Y lIkon. 

This inland region, ('ol1lprising partC3 of the Yukon Territory 
and Northern British Col umbia, ha.s a very different climate 
from tha.t of t he coast-relat ively dry, and intensely to ld in winter, 
so tha.t the growing season is a \'ery ShOii one. Under such con­
ditiolls it is rather .~urprising, therefore, to find aJong the l Tpper 
Yukon, :1 fairly abundant growth of good sized tree!), I1lllil1ly 
spruce, which furn ishes lumber a nd Ere-wood. Along t;he r iver, 
espetiully in the numerous i::;ll1nds, are groves of t a ll bulsum 
popJar.') (Po7'lJlu,~, balsollil!era), [lssoci.'lt.ed with thkkets of a.lders 
and willows. Ruch forests may be iSC'cn fiS far tlOrth as Dawson 
(lat. 0-1°) . I'apcr birches of f:lir size also occur in this region. 
The wide-spread lodge-pole pine (Pinus ]I[uTTayana), sometimes 
occurs in extensh-e stands a long the Upper Yukon. 

Among the characte ristic shrubs, peJ'hnps the most beautiful 
is a 1'ose (Rosa }{u1.ltana), very common th.roughout the Yukon 
count ry. Other common shrubs are species of Spiraea, Ribes, 
Comus and buffalo-berry (Shepherdi~) . In some places a service 
berry (.4.melanchier sp.) was noted . I n the dryer localities a low 
juniper (J . nm",) and sage-brush (Artemisia f riyida) may be seen. 

Many references have been made by visitors t o these northern 
regions, to the profusion of showy flowers which adorn tIle brief 
summer. Some of these, like species of anemOne and saxifrage, 
Bower quickly aftel' the snow melts ; but the great majority belong 
to mid-swnmer, when they often OCCUr in great numbers. 

A good many of these nOlibern flowers, like the fireweed (Epilo­
l:rh.tm angust1'jolium), and such woodland flowers, as Linnaea, 
Pyrola, and the dwarf cornel, are COmmon throughout much of 
the northern United States and Canada, and the same is true of 
such trees as the aspens, poplars, llnd some of the shrubs; but 
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many of the fiowel's belong entirely, OJ' maj,)Jy to the arctic and 
sub~arcti c zone. 

Among the leRs famili al' flowers of the Yukon country may be 
mentioned a. very beautiful (( blue-v~lleria.n" (PoJemonium) which 
is very abundant in placc8, as is a species of Mertensia (M. pa­
nicu[ala), with bell~shaped flowers of the most exquisite blue. The 
latter is cf'>pecinll.v common at Dam"on. 

At \Yhi te HOI'~e) neal' the headwaters of the Yukon, in addi­
tion to PolemoniUln nnd l'vJertensia, other cOllunOn plants Doted 
were species of Aster, golden-rod, gent.ian, aVCDS (Ceum), rattle­
weed (A"tragalus) vetch, and especially some very fine blue 
Pentst,emons. 

The most striking display seen by the vtriter was at Lake Atlio , 
Briti.e.h Colurnbj:l. 

The rocky ' lopes along the ~hore of the lake were covered with 
a wonderful pJ'ofusion of bri lliant flowers. Blue Polemonium and 
Pentst.emoDs, pink Toses, paJc yellow Geum, orange Cotyledon, 
whit,e chickweed (Arenaria) covered the broken rocky ground 
with sheets of vivid color-. 

In the moist woods, were a number of ShOlVY flowel'S, of wbich 
the mo~l, notable were a very handsome scarlet columbine 
(Aquilegia formosa) and a fine lupin (LlIl'illllS NUlkanus). 

Bogs are COI1liUOn and for the most part harbor the usual north­
ern bog plants. At Carcross, on bop:gy hillsides along the rai lway 
between l.ake Bennett and v'lhite Horse, some interesting plants 
were noted, 

This was a moss-bog, but contained no Sphagnum. There 
were some interc$ting orchids, notably a very pretty white 
lady-slipper (Cy pripeili"", sp.), and the round leaved orchis 
(Orchis ro/wujifolia) . The white mountain avens (Dryas sp.) 
still showed a few flowers, and the pretty violet-like flowers, the 
butter-wort (Pin~uicula), were at thek best. The white tufts 
of tbe cotton grass, and the exquisite starry flowers of the grass 
of Parnassus, which was very abundant, recalled similar bogs 
further south 

In tbis neighborbood were noted some'nne specimens of" large­
flowered willow-herb (Epilobiwn) which was also very ab,mdant 
in the mer-bed at Skagway. 

Some of the coastal plants like tbe Sitka spruce follow tbe 
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canyons of the rivers into the mountains, but the forests of the 
Yukon country are very different from those of the coastal belt. 
The drier forest is made up mostly of whiie ~pruce (Picea Cana~ 
dens-i.<;L the northernmost Alaskan conifer, and associated wi th 
this arc paper birch, balsam poplars and aspens. Two character· 
istic Rocky Mountain conifers reach Alaska-the lodge-pole 
pine (Pinus illurrayana) and a halsam fir (AMes las't"ocarpo). 

The swampy ground is often co\'ered with dreary forests of 
black sprllce (P. Mariana ). These spruce-bogs, known locally 
as "muskegs" are a charact.erist. ic feature of the Canadian north­
west. The Run-soil is permanentl .... · frozen, and t he surface soil 
in consequence is sa1 uratcd. Travelling het'ween the northern 
Canadian Rockie~ and the coast of B ri tish Columbia, one becomes 
sufficiently fam iliar with these drcary spruce bo~s. 

As t,here are no high mOllnta in;') east of the Hodcies, the flora. 
of the vn.c;;t region between the northern Rocky l\lounlains and the 
Atla.ntic coast, including the hasin of the Alackcnzie Ri ver, the 
regions about Hudson Bay , und Labrador, is very much the same 
and quite simjJa.r to that. of jnla.nd Alaska. 

The arctic tundl'a.~ reach their southern limit in Labrador, whose 
flora has a good deaJ in COJllmon wi1h (;reenJand, Dud at the sout.h 
merges int.o the forest flora of Quehec and Ontario. 

In the west , t.he wooded area of the 8ub-an.'t,ic zone j ~ confined 
to the mOre northern regions and passes gradually into the prairies 
of SaskatcbewBDI AJheJia and ]\1anitoha. Eastward l,he increas­
ing precipitation permits forest growth throughout, and there is 
11 gradual transition southward into the mL~ed forests of Quebec, 
Ontario, and the nort hern United States. 

Immediately east of the northern Rockies lies the great plain 
drained by the :Mackenzie and its tributaries, a region of swamps, 
tundras and innumerable lakes, some like the Great Slave and 
At.habaska, of great size, passing at the south into the prairies 
of western Canada. 

Mueh of the northern district is forested, with white and black 
spruce, scrub pine (P. Banksiana) , tamarack (Larix America1Ut) , 
and balsam fir. Paper birch, balsam poplar and ""pen are the 
common deciduous t rees. Willows and alders border the streams, 
and other shrubs, honeysuckle, roses, currants, wild cherries, 
Viburnum, buffalo-berry (Shepherdia), snow-berries (Symphori-
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carpus) dwarf junipers, a.nd others fonn an undergrowth ill t he 
forest . 

The shallow water near 1.he lake shores is a marsh, in which 
are bull'llShes (Scirpus sp.) bur-reeds (Spargan ium) cat-tai ls 
(Typha), variolls sedges and grasses, and the pond-weeds, water 
milf oil, and other common water-plants of northern regions. Yel­
low water-lilies (Nupbal') also occur. 

The region between Lake Winnipeg and Hudson Bay is largely 
It region of swamps in which willows and tamaracks arc the pre­
vaiHng hees. East of Hudson Bay arc the barren grou nds of 
Labrador, a region of tundras, barren moorlands and rocky bills. 
At about 55', t ree-growth practicaUy stops, but t.he southern part 
of Labrador has a forest of the same t.ype as that of the Mackenzie 
region. 

Newfoundland in its wes1,crll portion ha.'S much in common with 
Labrador, but, owing to the efTect of the surrounding ocean, the 
climate, especially in the east, and south is much mi lder, Rnd many 
species are found which belon,!:!; to the temperate flo l'a, rather 
than that. of t.he sub-arctic zonet 

I For H full IlI'('ount of the t;uh-arctic A mc:rieall Born , S(lC Harshbergcr. J. 'V .. 
DI:c Vcocfoti(ll' der Erdc, Vol. XlII. 



CH.-1.PTER III 

THE NORTH TEMPERATE ZONE 

EVRASIA AND NORTH AFRICA 

The line bf'twccn th C' sub-arctic n.nd north temperate is n. very 
ill-d ofinro on('. In western America, and western Europe, tem­
perate conditions prevail much furth er north than in Asia or 
eastern Amcl'i{'n.; but in general onc may pia.cc the SQuthpJ'n limit 
of the sub-arctic at about 55°. 

Between t.his and 30°, Whf' TC sub-tropical conditions bf'gin, is a 
vnst. <'xpatlsc of lana. Nearly all of Europe, except pmts of 
Scandinavia. and Russia, lie betw('('n these latitudes, which incluclp. 
also the I\1edi1,errancan li ttoral of Africa , the major part of Asia 
south of Siberia, and pmctically t he whole of the United States 
and southern Canada. 

A la1'ge ra.rt of th e sub-urctjc flora , including aU tho trees, 
c:\--tencls into th e t f'mprratc zone. whel'c the rines, firs, spruces, and 
hlrchcs; the popial'S, birches, nnd willows, mingle with tht' beeches, 
maples, oa.ks, and other ehal'nctf'J'ist ic trees of the temperate 
zone, As all of these are l'('prcscnted b~r simila,I' , if not identical 
species ill Eurasia tUld America, the forests of the higher latitudes 
of the temperate zone have a general similarity of aspect, although 
very few species are common to the old and DCW worlds. 

The same is true of many shrubs and herbaceous plants, e, g., 
roses, honeysuckles, dogwoods, raspberries, elders, viburnums, 
etc. j violets, lilies, buttercups, anemones, clovers, and many other 
familiar Bowers; but t here are many genera whieh are peculiar, 
ar much less widc-sprelld. Tbus America has no Narcissus, snow­
drops, foxglove, broom OJ' heath ; while Europe bas no mountain 
laurel (Kalmia), blood-root (Sanguinaria), Pentsternon or Tril­
liulU, and other lists cuuld be extended indefinitely. 

These differences become marc and Inore pronounced as we 
proce&i southward, until the differences become much more 
pronounced than the resembla.nces. 

45 
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'VESTER.~ A..1\l'D CENTRAL EmWPE 

From the Baltic on the' north to the great southern barrier of 
the Pyrenees, Alps and Carpathians, the "'hole of western and 
Central Europe constitutes u natural botanical proviner through­
out which are found a largE' Dumber of characteristic species. 

\Vi thin this area there is a good deal of cliff crence in topography 
and climate) but t.he mountains, such as the Vosges and Harz ure 
only of moderate height} never rising to regions of perpetual snow} 
and not forming barriers t.o t i1 r distribution of plants. 

The west coasi I and the B.ritish Islands enjoy a ('ompara.tively 
equable climatp, with much less severe winters and hot summers 
than the more easterly parts of the arca. The elf,'ct of the proxim­
ity of the ocean, and t h(' pl'f'vailing westerly winds, together ,,,,ith 
the trend of the Gulf St,rcam, is evident in the very equable cli­
mates of ilH' west coasts of t.he British Islands, southrnl ] celand, 
and Norwuy, which have ('xtl'aorciinnrily mild winters considering 
their high latitude. The contrast between the cool summers and 
mild winters of the south of England and west Ireland, and the 
hot. summers and frigid \"inters of Poland is sufficiently striking. 

Much of Europe was originally forested but with the develop­
ment of the densf' populations now occupying it, practically all 
of the oTiginal forest has disappearro <,xcept in such remote regions 
as northern Russia or in t lw higher mountains. 

The forests of central Europe arE' much poorer in sp<,cies than 
those of temperate North America. Probably the most wid,~spread 

tree is the Scotch pine (Pinus SY{lIcstr'is), which extends from the 
sub-arctic zone to the Alps and Pyrenees, and is pretty gencraJJy 
distributed through the whole of central and western Europe and 
the British I slands. The Norway spruce (Picea exce/.sa) and silver 
fir (Abies pect;llata), ~rc also ve;y widely spread. Less abundant 
is the yew (Taxus baccate), and the common juniper, which can 
hardly rank as a tree, is perllBps the most wide-spread of all co­
nifers. 

Much of the forest is composed exclusively of deciduous species. 
First in importance are two oaks, Quercus pectu,nculata and Q. 
sessilijlora, sometimes regarded as simply varieties of a iiingle 
species, Q. robur:- Oak fOrt.'&'t8 are charactel'istic of a large part of 
western and central Europe and the British Islands. 
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N ext in importance is the b('ech (F(lgl/ s sylvatica ), common 
thl'oughout northern EUfOPl' and oftf'll forming pure forests of 
great e",i,ent. The elm (Ul1nus Cam7JCsl1'is), and ash (Fraxinu.s 
excelsior) are laJ'ge and important trees, but less common thun the 
beech and oak. Lindens and maples also occur ill this area. Th e 
Norway maple (A.eer p/atanoidcs) and the sycamore maple (A . 
pseudo-plalanw.:), arc trees of good size. 

In the southern part of cent ral Ew·ope the chestnut (Castan.ea 
vesco) is an important forest tree, but. is still morc abundant south 
of the Alps and Pyrenees, and in the mountains of the Mediter­
ranean littoral. 

Among the smaller and less important t rees are crE~b-apples, 
wild plums and cherri t,s, mountain ash, hornbeam, hawthorn, 
and othel's, HS \vell us the willows, poplars, birches and alders of 
the sub-arctic zone. 

In regions of poor soit there are oftf'll stretches of open country 
of great extent, forming heaths 01' mOurlands covered "'ith low 
growing shrubs mostly b('Jonging t,o ihf' hNLth family; huckle­
berries, heather and others are sometimes lnix(.:d with the prickly 
gorse (U lcx) and bracken fern. The British moors when the 
common b~athcJ' (Gal/una vulgaris), Or the golden I;!:orse cover them 
with sheets of purple and gold , is a si ~ht not soon to be forgotten. 

The regions immediately adjacent to the Alps and Carpathians 
include some of the most beautiful scenery in Europe. South 
Germany) Switzprland and Austria firc sufficiently familiar to 
European t,ourists. 

Although the original forest has mostly disappeared, re-afforesta­
tion has been developed extensively, as ill the Black Forest and 
many other regions; but t he great er part of the country is closely 
cultivated, or occupied by meadows and pasture-land. Tb e 
traveller passing through this region in the early summer is at once 
struck by the beauty of the fi ower-docked grass-lands. A little 
later, the grain fields are gay wi th scarlet poppies and blue corn­
flowers. Some of the meadow flowets like t he tal l buttercups and 
daisies, have become naturalized ·in the United States; but most 
of the European field flowers have failed to establish themselves 
in ~ica., although some of them are seen in our gardens, 

Among the common meadow £Jowers are various yellow hawk­
weeds (H ieraciltm .pp.), as well as other Compositae, e. g., 
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Centn,uJ'en., t histles. blue Salvias, and Campan ul:ls, pink catchfty 
(Silene, Lychnis); cowslips, geraniums, pinks (Dianthus), orchids, 
and numerous Umbellifemc. 

lVfnny of t.he carly spring flowers of t he European woods and 
meadows, nre a lso quite different from those of the en.stc111 11ni t('d 
States. It i:s true that in both regions, violets, spring cress, 
hepat ica, anemones, buttercups :wu marsh marigolds !lbound ; 
but t.he primros('s [lnd cowslips; ale SIlo"rdrops, crocuses and 
narcissus, the CIlJ:istmas roses nnd wild hY:lcintbs and fritillaries, 
are a bsent from our eastern wOoUs and meadows. So also are the 
foxglov es, scabious, poppies, and cornflowers of the I:!uriy summer, 
except as these are ,Occ.'lsionall.r escapes from t.he garden. 

Travelling eastward clown t.he Danube, one entf'J's the great 
Hunp:arian Pla in, rem ind ing one ::itl'ongl)' of Our own praiJ'ie region. 
This resembla.nce il5 increased by the great firld s of maize, which 
might. br jn l(nnsas 0 1' N pbraskn.. Th p c1hnu tL' of thjs l'f'gion ;s a 
decidedly continental OOC , much like t.he central United States, 
and the most abundant shad €'-tree of the region is an Am m·jcan 
one, t he common locust, which seems very mu ch fit home in 
centra l EUl'Opr. 

To t he east of the CiLl'pathiuns, lie t he similar pInins oT Rumllllia 
and southet'n Russia, 

The forests of the Carpathian region and the Balka.ns, a re much 
l'icher in t J'{'>e-species than the l'est of centTal EuropE', a nd a much 
greater amount of the, original fo,·est still persists. Most of the 
northern European t rees reach this region, but in addit ion there 
are a good many othe.r species both of conifers and deciduous t rees 
and shrubs. 

Several spccies of oaks, e, g., the Turkey oak (Quercus cern's), 
and Q, A ustriaca., belc;mg to this region, and al'e often predominant, 
Beeches arc abunda.nt in some local ities, but seldom occur in pure 
stands. With these are mingled horn beams (Carpinu5, Ostrya), 
elms, maples of several species, lindens, especia lly the silver 
linden (Tilia w·gentea) , and chestnut. These make up a forest 
very much like t he typical eastern American hardwood fore~t. 

Crab-apples, wild plums, cherries and pears A.lso occur, and a. 
number of handsome shrubs, some of which are in culti 'Vation, 
are nati,'e to this region . Showy yellow brooms (Cytisu., spp. ), 
roses, hawthorns, hazel, elder, barherry, huckthorn (Rhamnus), 
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and in some localities, lilacs arc characteristic. The smoke-bush 
(Rhus cotinus) and flowering ash (Fraxinus omus) also belong to 
this region. 

A truly alpine vegetation is richly developed in the high moun­
tains which separate central Europe from the IVlediterranean 
CouTIt:'ies. The Alps, Pyrenees, and Caq):1thians reach high above 
the snow-line, and in tbese regions a numerous and beautiful high 
alpine flora is found . l\rlany species arc identical with arctic ones, 
but many others are peculiar to these high altitudes and each 
alpine dist rict has many specips pecu/jat' to it . 

N<'al' \"i cnna is tL mountain, 8<:hneeberg, only about 2000 
metl'es in hright, b ut at the summit having n. number of true 
alpin e species. A visit to th is mountain about thl' middle of June 
showed t.hc snow wa~ not Yl."t al l gOIlt', and Oll P found such typical 
alpine SI)('cics ll:s A 1U'1//0nc aipina, Ramwctdus afp('stris, Soldinella, 
Gentiana verna, C, aC(lulilS, Prim'ula aun'cllla , and others, 

Lower' down 1,}w mountain were columbin es, kingcups (Trollius), 
CI ('rnati~, forgct;-rnr-llo1,s, Pedicularis sp. and other sub-=alpinc 
species. Of course in the highe,. Alps the number of strictly alpine 
form s is mu(.;h greater. 

In Switzerland the high alpine region .'l.bovc 2600 m. has accord ­
ing to Drude 1 388 species, of which 150 are arcti.c species, the others 
strictly alpine. 

The alpine I'rgion sometimes shows open grassy expanses, or 
meadows, beset \vith low p:J'owing plants. mostly dicotyledons, 
such as anemones, primroses, buttercups, gentians, etc., with 
relatively large and vividly colored flowers. 

Monocotyledons are less abundant as alpines. Among the 
commonest of these (apart from grasses and sedges), are the false 
helleho)'e (Veratrum), a few species of omons (Allium), and a 
small number of inconspicuous orchids. 

Of the dicotyledons, the Cornpositae, as llsual, are t he most 
abundant, fo!' the most; part familiar types like the dandelions, 
hawkweeds, flea-bane (Erigeron), asters, Arnica, golden-rods, 
mostly yellow in color, except Aster and Erigeron. To the Com­
positae belongs also the Edelweiss (Leontopodiutn alpinutn) 
and tlte low growing thistle-like Carlinia, a very common plant 
of the lower elevations. 

1 Loc. cit, p . 378. 
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The many rock-plants found at the highe,· altitudes consti­
tute a very charactcri,~tic type of the alpine vegetation. These 
include various li chens and mosses, and a few small ferns, as 
well as numerous flowering plants, many of them related 1.0 
those also found in the open meadows) such as gentians, Silene, 
Campanula, etc. Other genera like the saxifrages and stone~ 

crops, and the little alpine poppies, are usually rock-plants. 
These are densely tufted, or form rosettes of lea.ves close to t.be 
ground, from which the Hower-stalks arise. 

The snow-line in the Alps is about 10,000 feet elevation (3250 m.) 
but a considerable Dumber of spceies may occur above this. 
Schroe1er 1 lists 110 species in this "ategory. 

Between the ~tl'ictly alpine l'cgions, and the Iowln.nds, is an 
intermediate rcp;ion, varying J1lllch ill elevation, and other con~ 
ditious, and f'upporting n, v('ry rich and varied ~ub-alpil1c flora. 
The heauty of the sub-alpine meadows of Switzerland and 
Tyrol is pl'overbial. 

About the end of JLWC tbe mea.dows are soUd beds of beauti­
ftll flowers in amazing l/adety, which almost entirely conceal 
the p;rass amid which they al'C growing. A little l~t.er, the grB.$."i 
grows above 1 he ma~s of gay bloom, and flowers and grass are 
cut down together for hay. 

Among the beautiful meadow flowers noted by the wri1;er at 
Cortina, in the D olomil e region of Tyrol, toward the end of June, 
were great ma,'SSes of pale yellow pansies, forget-rne-nots, scabious, 
orchids of several species, many "Crnbellifcrae, various clovers, 
vetches, lotus, and other Papilionaceae, many campanulas, daisies, 
buttercups, hawk\veed, gentians, and in the lower, wet places, grass 
of Parna.ssus (Parnassia), cottoo-gra.ss (Eriophorum) and an 
orchis. 

In the adjacent woods, were many wood-anemones (A. nmn­
or08a), and hepatica, but the latter out of flower; kingcups 
(Troltius), marsh-marigold, spotted orchis, lily of the valley, 
Solomon's seal. The only European lady's slipper (Cypripedium 
calceolus) also grows near CortiDli as well as two lilies (liilium 
marlagon and L. bUlbifemm), but t he latter was not yet in bloom. 
The pretty ,,:_hite St. Bruno's lily (LiliasITum), howevt!I", W"" 
in fun flower, and very attractive. 

I !::ichroeter, C .. Dru Pllan%enlebcn der .4lpcn, pp. 612-613, ZUrich. 1908. 
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At higher elevations gentians were abundant, especiaily the 
exquisite Oent'z'ana f'erna, and the gentianelJa. (G. acaul£s), the 
alpine rhododendrons, (l alpine rose II were com mOll, as well as 
an atMactive fragraut pink Daphne (D. cneorwn). 

THE BRITISH 1 SLAN DS 

The climate of the Briti"h Islands is much more equable than 
that of continental Europe in tbe same latitudes. O~~ng to 
the close proximity of the Gulf Stl'eam to the west coasts of 
Great Britain and Ireland, these regions, in spite of their high 
latitude, have very mild winters, fl'Ost being l'8,re in the south­
west of I reland and much of western Scotland. Many plants 
thrive in these regions, as well as in the south of England, which 
cannot endure the severe winters of cont.inental Europe. In 
the southwest of heland al'e a nwnber of native plants common 
to Spain and the Mediterranean regions, the hest known being 
the strawberry tree (A rbutus Unedo), a near relative of the Cali­
fornian maciJ'ofio CA. Afenziesh} 

The western regions of Great Britain and Ireland, have a 
vcry heavy rainfall, which combined with the absence of severe 
cold, makes these regions particularly adapted to the growth 
of many exotic broad-leaved evergreens, such as the laurels, 
l'hodendenril'ons, and many New Zea1and and Chilean ever~ 

greens. ConiferOll'3 trees of many species do remarkerlly well, 
and one may ee fine f'pecimens of Araucarias from Chile, red­
woods and Douglas firs from the Pacific Coast, cedars of Lebanon, 
and many otbers. 

The indigenous trees, however, are few in number, and com­
prise none not found also On the continent. 

Tbe meadows and woodlands are very att ractive in the spring 
witb tbe primroses and bluebells in tbe woods, and tbe cow­
Blips and daisies in tbe meadows, the hedges white witb haw­
thorn bloom. But all of these are common to most of temperate 
Europe, and Britain bas very few species peculiar to it . 

Much of I reland and Scotland is occupied by bare moorlands 
and btlgs, in which tbe cool damp climate induces extensive 
peat-formation, rendering much of the country unsuitable for 
agriculture. 
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The highest mountains of Brit.ain scal'cely exceed 4,000 feet 
and there is no t.rue alpine vegetation i but on account of tht 
high latitude I.here are a few afcti <; and ,sub-arctic species whic1: 
are found in the higher mountains of Srot.iand. 

As a whole, the British flora. can hardly be considered a rid 
one. 

'THE ~{EDlTERHAXEA:'Il' FLORA 

The Mediterranean region of Europe is very effectively pro· 
tected on the north by tbe high mountain ranges, and has a 
very dHTcl'ent (~limate from central Europe. Yery mild winter!! 
arc the rule , and most of the rainfall is during the cooler hall 
of the year, the summers being in many parts nearly or quitE: 
rainless. 

In the most protected districts, like the south of Spain , southern 
Italy and Sicily, the climate is especially adapted to the gro,,1,h 
of oranges and lemons, and t lnollp:hotlt most of the l\lIediter­
ranean littoral, the oli\'e , fig , and vine flourish. 

As might be expected, exotics from many lands of similar 
climate are at home about the IVJeditel'ranean. Palms from 
Egypt, California and China ; Cacti and century plants from 
Arizona and .Mexico; Eucal~' pt.us and Acacias from Australia ; 
pepper-trees and Bougainvillea frorn South Ameri<:a ; Gerani­
ums, Callas, Gladioli , Aloes, Mesembryanthemums, of,her showy 
flowers from South Africa, mingle with the native oaks and 
pines, and t he roses, carnations and other familiar flowers in 
the gardens. 

Drude I includes in the Mediterranean province, the islands 
off the west coast of Africa, i. e., Azores, l\1'adeira and the Cana­
ries, and all of Asia Minor as far as Persia and Mesopotamia. 

The regions most familiar to travellers are those immediately 
bordering all the Mediterranean. The European shores are 
mostly mountainous, and the bold coastal scenery of the French 
and Italian Riviera, southern Italy, Sicily, Dalmatia and Greece 
includes many world famous views. 

At the lower elevations the vegetation is largely evergreen. 
Among the commonest trees are the evergreen or n ex oak (:)uercus 
l lex) , the stone-pine (P inus Pineal and the similar P. pinastl'Jr; 

1 Loc cit., p. 888. 
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oJives a.nd cypreSSC:i. Deciuuolls trees, c. g'l elms aDd poplaJ's, 
arc by no means absent, a nd at moderate elevations in the moun­
tain~ there are sometimes extensive chestnut forests, who~e nuts 
are a very important article of food. In the higbest mountains 
most of the central EUl'opean trees are founel. 

III northern Haly, incIlICling the beautiful lake l'e~rion , quite a 
different climate prevails from that, of the sea-coast. There is a 
much greater range of temperature than in the maritime di ::.tricts, 
and a much heavier precipitation, especially in the lake region. 
There is an abundant summer ruinfa,II, and the climnte is very 
much like that of the warme!' Atlantic rniled States, so that it is 
not surprising to find such characteristic American trees as the 
tulip-tree, hlack walnut and variolls oaks growing with unusual 
luxuriance in the parks of Milan and the gardens of the villas about 
Como. 

A very characteri~tic formation au t,he Riviera and elsewhere 
about the l\1edit,erranean is the II Macchia II clothing the hill­
sides with a dense thicket of evergreen, often thorny shrubs, like 
the" chaparral II of the Californ ian mountains. The rnacchia is 
made lip of a great \'ariety of sI1"ubs, many \'ery ornamental. 
Among these are the Arbutus, la.urels, heat hs, rock-roses (Cistus 
spp.), brooms, and otbers often seen in cultivation, as well as some 
not so familiar. 

The only native European palm, Chamaerops humilis, not unlike 
the scrub palmettos of Florida, occurs in the warmest parts of the 
Mediterranean littoral. it is e.' pecially common in southern Spain 
and Sicily. 

Many showy bulbolls and tuberolls plants abound in t.he Med­
iterranean region, and are more 01' Jess familial' in cultivation. 
Among these a,.e magnificent bJue and scarlet anemones, va.d ous 
species of narcissus and tulips, crocuses and snowdrops, gladioli 
and iris, as well as some attractive ground orcbids. 

The Mediterranean region is preeminently the land of the vine 
and olive, both of which are native, and cultivated from time im­
memorial. Wheat is universally cultivated, and in many regions, 
maize is DOW a very important crop. Rice is also gl'own both in 
Spain-and Italy. Fruits and vegetables of many kinds are an im, 
portant element in the diet of all Mediterranean peoples. 

Especially in the south of France, the cultivation of flowers on 
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a commercial basis is a very important industry. Immense quan­
tities of cut flowers are shipped from the Riviera to Paris and 
LondoD, and cert.ain fragrant flowers like violets, lavender, jas .... 
mine, etc., are grown in great numbers for the manufacture of 
perfume. 

Trm I BERIAN PENINSULA 1 

The Iberian Peninsula, Spain and Portugal, forms a very dis­
tinct botanical province in which the Mediterranean flora is pre­
dominant over much of the area, but which has also a strong 
element related to western and central Eu rope. Owing to its 
isolation it has a,D unusually high percentage of endemic species. 

Except for the lofty Pyrenees separating it from France, the 
whole of the peninsula is bounded by the Atlantic Ocean and the 
'Mediterranean, which exercise a great influence on the climate 
of the coastal regions. 

The greater part of the peninsula is occupied by a plateau, 
between 2,000 and 3,000 feet elevation. This plateau, being largely 
cut off from .the coa.!;t by mountains, ha.., a very different climate. 
It is divided into a northern and southern portion, which differ 
considerably in their climate and flora. 

The plateau is highest on its eastern side sloping somewhat 
gradually to the west, before descending to the lowlands of Portu­
gal , which are drained by the DouJ'o and Taglls, flowing between 
ranges of considerable elevation. 

The southern edge of the plateau is hounded hy the Sierra 
:Morena, between which and the lofty coastal Sierra Nevada, is 
the broad Andalusian plain, wat.ered by the Guadalquivir, a region 
of great fertility. 

The northern aqd northwestern coasts are extremely rugged, 
the mountains often coming down to the sea, and this region, 
together with the Pyrenees, is the rainiest part of the peninsula. 

Contrasted with tbis is the eastern or Mediterranean coast, 
which has for the most part a scanty rainfall, and in places is so 
arid as to warrant the appellation of steppes, which is also true 
of much of the eastern plateau. Arid conditions prevail over much 

I For D detailed Iv'count of the flora of Spl~in o.nd Portugal, see W)Ukomm. 
M .. Pjlanunt:erb;eitIUlO a14 tier iberi8clttm lIalbimd.. DIE VEOGTATION DEft ERnE. 

Vol. J. 1896. 
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of l,he Ebro valley, a bmad plain between the base of the Pyrenees 
and the range bounding t he plateau to the \\"cst. 

Salt marshes, sandy beaches and extensive dunes occur in cer­
tain parts of the coast, e, g" POltugal and southern Spain; but 
along the Mediterranean the coast is much like t hat of southern 
France and Italy. 

The varied topography of the peninsula i~ reflected in it.s climate. 
The whole coast enjo.r~ a mild climate, this being most evident in 
the extreme south, the !';outhcrnmost point of continental Europe, 
with the W3.t'nlest \\-inter cl imate. The contrast between the cli­
mate of this part of Spain, and thal. of the bleak elevated plateau 
may be shown by ('ompnring: lVladl'id and Cibraltar. The average 
winter temperature fo J' the former is 5.2°C., the sum mer, 29.9°C. ; 
for GibraJtar, ]2.5° and 22.6°, about t,he same as Los Angeles. 

The rainfall "arief' from 1,647 mm. at Santiago in the mountains 
of I,he nOT1_hwc~1, ('oas1, 1.0 275 mm. at. Salamanca, in t he nonhern 
plateau. 

This great, diffrrcDcP in temperature and precipitation, as well 
a~ the marked differences in elc\'ation ancl soil , result, in a flora of 
great richness, with a higher dcgree of endemism than is found 
anywhere else in Europe. 

This is clearly shown in the fore~t, flora, for although only about 
5% of t he peninsula is forested , there arc morc species of trees 
than in any other European country. 

As one ent.ers Rpu in from the nort.h, one passes through t.he 
gorges of l,he PjT(' lwes, well·wooded, and evident ly baving 
abundant rainfa ll . The general ... pect of the fOI'est is that of 
centra l Europe, the same deciduous trees, oak, ash, and chestnut 
predominating, while silver fir, Scotch and Austrian pines are 
the prevailing conifers. The deciduous forest and the Scotch 
pine are characteristic of the lower clevat ions, while tbe firs and 
Pinus laricio, are found in the higher regions. 

There is an abundant alpine fiora in tbe Pyrenees, many of the 
species being the same as those of the Alps; but there are also a 
good many endemic species as well. 

While much of the vegetation of the lower slopes of the Pyrenees 
is evidently related to that of central Europe, there is an'inter­
mingling of forms belonging to the Mediterranean Bora, such sa 
Arbutus, the laurestinuB (Viburnum tinus) , and laurels. 
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Travelli ng southward, one soon enters the great table land 
which makes up the greater palt of Spain. The northern part of 
the pIa,teau has suffieient rainfall for the growth of grn iD, especially 
wheat and barley, and this is the great gra,nary of Spain, rerninding 
one of t.he great wheat fields of 1\an,,", or j.he Dakota,. Like ow' 
prairie stat.es. t.he plains are (Ill ite dest itute of t, I'CC~, and on ly in 
the beds of streams, does one see elms, poplars, alders and wilJows. 

Mad rid and Toledo lie in an arid region, which might be called 
a desert. The barren afi.cn .saline soil support:.: only the sca.ntiest 
veget.ation, such as salt.-bush (Atripiex and Salsola), species of 
phultain, Gypsophila, Lepidium, Sonchus, La.vatera. and r,;cveral 
Leguminosae. The great stretches of gray barren plain are most 
depressing. and t.he (,jimatc extremely trying. 

The southern plateau has a mllch betier climate, and here for 
tbe first time one meets the olivc, growing in veritable forests, as 
well as viJlc~, fip;~) peaches, pomegranates and apricots, and in 
specia lly sheltered regions, oJ'unges. 

A feat.ure of the landscape of the .outhern plateau i, the e,1;en­
sive woods of evergreen cork oak (Quercus suber) whose bark is 
an important art icle of comlTICl'eC. 

It is in the coastal region~, especially at the south that one finds 
the most favorable condit ion for the growt,h of ~lIb-t, l'opical vegeta­
tion. About Seville 01' Gibraltar one sees the f5ame ornan1entu.i 
plants that one sees in Sa.nta B.arbaJ'a. or San Djego; and as in 
southern California, irrip;n.tion is necessary. 

Besides the usual products of the Mediterranean, rice and cotton 
are also grown to some extent, and the da.te paJm is more ex'ten­
sively grown than anywhere else in Europe. 

Eucalyptus and pepper trees al'e common, anel in Gibraltar one 
is struck by a curious shade tree the ItBelia Sombra,JJ a nat ive of 
Argentina, closely related to t he common "poke-weed" of t he 
eestern Uni ted States. 

Two conspi ciollS American plants have escaped from cultiva­
tion a nd became t horoughly naturalized, t he prickly-pear cactus, 
and t he century plant (Agave), both probably introduced from 
Mexico. T he prickly-pear is a serious pest in some places. 

Th" extreme sout h of Spain, as might be expected frolll its close 
proximity to Morocco, bas much in common wiih northern Africa, 
both in its climate and vegetation, t he floras of tbe two sides of 
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the straits of Gibraltar being very much alike. The climate is 
especially favorable for all kinds of Citrus fruits, and even bananas 
will ripen in some locali ties; and sligar cane and cotton, are among 
the products of tbis region. Raisins and figs are produced in large 
quantities, and i.n the hot dry regions of the southern Mediter­
ranean coast, date palms thrive and ripen their fruit as well as in 
Morocco 01' Algeria. 

Forests 

The forests of Spain are largely restricted to the mountainous 
district s. In the higher parts of the Pyrenees there are forests of 

FlO. 7.-JJcx oak, blund of Majorca. Pholu" Dr. H. Knoche. 

silver fir and Norway spruce, but except for an endemic fir (Abi.,. 
Pinsapa) restricted to a limited area in the higher mountains of 
southern Spain, t;he conifers are all species of pines, of which per-­
haps the stone pine (P. pineal is the most notable. This species 
and the somewhat similar P. pinaster, are common over most of 
the Mediterranean littoral. In the south occurs also the Aleppo 
pine, P. Halepe1"-';8. 

The deciduoo'S forests are especially characteristic of the north­
ern mountain regions. The predominant trees are chestnuts, 
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beeches, and oaks of severa1 species. Further south these a.re re· 
placed by evergreen oaks, includin~ the TIex oak, and cork oak, 
and Dext in importance is the olive, which forms extensive woods 
in a wild state, and is widely plan Led for its fruit. 

The forests, especially in the drier regions, are open, with much 
uncltI'growth, and the trees of sma ll size; and all gradat.ion~ between 
these open woods, and t.rees growing alone, ot' in small groups, 
may be met with. 

Much of the drier country in Spain is covered with n. more or 
less dense ~rowth of shrllbs and undershrubs. In tbe cooler dis­
tricts of the nort.hwest arc extensive heaUl.s rom posed enti rely 
of species of Erica, but more l:ollnnonly these shrub formations arc 
composed of a variety of form f5, stich as woody labiates like laven­
der ancll'osemary; rock roses (C' istllS); many species of broom and 
other woody Papi1ionaceac. The woody Labiatae are remarkably 
abundant and make an importunt clement in t.he Spanish Hora, and 
the genus Cistus is also represented by many species, which often 
forms pure stands of grent .,ient. 

Among tho most showy of the Span ish sh rubs aro the many 
species of broom (CytiSllS, Genista, Spartium), covered with 
masses of vivid golden bloom. The HSpanish broom,n Sparliurn 
junceum, often seen in cultivation, is onc of the most abundant 
species. 

Anotber sbowy shrub, abundant along stream banks in southern 
Spai.n, is the common oleander. 

The following ' are the largest families given in order: 1. Com­
posit8.ej 2. Papilionaccaej 3. Graminea.e j 4. Cruciferaej 5. Labia­
tae: 

Tbs islands of the Mediterranean, viz.: the Balearic Islands, 
Sardinia, Corsica and Sicily, Cyprus and Crete, while showing 
a small percentage of endemic species, have a flora made up for 
the most part of wide-spread species common to the adjacent 
mainland.2 

I WiJlkomm , We. cit., p. 64. 
t Knoche, fl. , Flora Balearica., Etude PhlltQ(JeO(Jra.pll1qu() 8ur lea Iles Balcares, 1923 , 
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NORTHERN AFRI CA I 

The ","swrn l\1cciiterro.nran regions of Africa, both in topog­
raphy and climate, much resemble the opposite European 
coast, this b{:,ing espf'cially the case in Spain, which is separated 
from 1\101'0cco only by the narrow Straits of Gibraltar. As might 
be expected , a gl'cn,t many species in lV10rocco and Algeria, are 

FIa. S.-Chaparral formation, "Mo.cchin,." Island of Minorc.'l. CiatUIJ mompelien­
su. dominant; Myrtus communis, Pistacia Lcntiscu8, Olea syllJcslriB , PJillleria 
an{ju8tijolia. Photo. , Dr. fl , Knoche. 

either identical with Europpan ones, or closely related to them. 
These, however, are associated with many species of undoubted 
Af riean origin. . 

Parallel with the coast is an extensive system of mountain 
ranges, beginning in westeTn Morocco, and extending to Tunis. 
These mountains arc highest ill ~1orocco, culminating in the Great 
Atlas, probably cxC<'eding 12,000 feet elevation. 

In Algeria there are two main ranges, the maritime Atlas, and 
the Saharan Atlas whose highest peaks are less than 8000 feet, 

I Engler, A., DU P/IUnletl.WfJlt AjriWII, DI E V EGETATION DEn ERDE •• Vol. 

IX, 1910 
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and between them is no barren plateau with an elevation of about 
3,000 feet. 

Back of the coast extends for fifty miles or more a broken region, 
the HTeH," largely covered in its original state, by a dense growth 
of evergreen shrubs, the II macchie" of the Italian Hiviera, and 
composed largely of the same species.' 

Further inland t.bere is a decided falling off in the rainfall , and 

FlG. 9.-Dwarf palm (Cham.aerop8 hlLmilia) CIliIl. Retjadll, Majorca. 
Photo. , Dr. H. Knoche. 

the base of the Great Atlas of Morocco is occupied by a barren 
steppe. In Algeria this drier zone is characterized by tbe presence 
of the Aleppo pine (Pinus HaleIJen.sis) , two junipers and a peculiar 
conifer, Callit.,..is quadr'ivalvis, the only representative of a genus, 
otherwise restricted to the southern hemisphere. 

Where tbe rainfall "xceeds GO ems., woods of cork oak and olives 
occur on the lower slopes of the mountains, and in the drier dis­
tricts ~xtcnsjve growths of the scrub palms occur as they do in 
so\1thern Spain and Portugal. The Carob (Cerawnia siZiqua) is 
also a common tree. 
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In moist ground, both in the lowlands and hills, elms, poplars, 
ash, oleander and laurel are found , and in the mountains, from 
3,000 to 4,000 fcd, tbere is developed a forest containing a variety 
of trees both {'vcrgrpclls and deciduous. 

First in interest is the Atlas cedar (Cedrus Atlantica) often 
considered to bc' n1C'r(,ly a variety of the cedar of Lebanon. As­
sociated with this are s<'voral oaks (Qu.ercus ballola, Q. lusitanica) 
species common tv Spa.in, und also the fir A tries Pinsapo, also a 

FI(l, JO.-Alcppo pine, Cap Formentor. Maj orca. PILato., Dr. H . K7wchc. 

tree found elsewhere. only in Spain. The yew also occurs in these 
mountains, and mnny other types common to central Europe, 
e. g., holly, a lmond, chestnut, bird-cherry, crab-apple, honeysuckle, 
maple, goo.'So-berrj. Nowhere in Africa are the boreal types so 
abundant as in the mountains of Morocco and Algeria. 

The alpine floras are poorly developed, but in the highest parts 
of the Atlas, there is a considerable numbor of alpine or sub­
alpine species whjch are identical with those in the Pyren",," and 
Sierra Nevada 'Of Spain, or even the western Alps. In the highest 
a\tidudes of tbe Great Atlas are also several endemic species. 
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The barren plateau region is very poor in species, the most 
characteristic being coarse tussock grasses, of which onc, the 
II HalIa gra..~" (SMpa tenacissima) .is of importance in paper 
making. The steppes may be rocky, sandy or saline, with cor­
responding differences in the vegetation, which is everywhere 
mea.gre. Trees are absf'...nt1 and occasional shrubs, tamarisk, 
pistache or tall stalks of fennel, are all that break till' monotony 
of the barren wastes. 

FIG, H.-Mt. Atlas cedar, ,Ugcri:.l. PM/o., Dr. W. A. C{l1trum. 

In the drier regions to the south the veget"tion becomes more 
decidedly African in character, cactus-like Eupborbias, Mesem­
bryanthemums, Acacias, and others being features of the fiora. 

The south side of tbe Sabaran Atlas exposed to the hot dry 
winds of the Sarhara bas very scanty vegetation, and the great 
Sahara itself is notoriously barren. 

From Tripoli eastward, there arc no mountains of importance 
and the shores of the Mediterranean are largely made up of sandy 
beaches and dunes. The rainfall diminishes rapidly eastward, 
and the desert reaches to the sea coast. In the 0""05, there is a 
limited number of plants, aside from the date-palms. Among 
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these may be mentioned k1.marisk , colocynth (Citndlus COlOClJ11r­

thus), docks, capers, Reseda, rnesquit (Prosopis), Ca.<:;sia, Astrag­
alus, Convolvulus and various grasses. I 

The rich lands of the 1\i le delta are intensively cul tivated, and 
yield abundant crops of clover, beans, rice, cotton, sugar and flax, 
as well as the usual fruits of the Mediterl'3.nean . Tamarisk, 
willows, acacias and the sycamore fig are ('ommOll, and water-

FlO. 12.-Edgc of desert, Algeria.. \ 'illage with dale-palms in bnckgrowld. 
Photo., Dr. rv .. 1 . Cannon. 

plants of many kinds, including the lotus (Nymphaea lotos) abound. 
The climate of Morocco and Algeria is very similar to that of 

southern California. With the autumn rains, the dominant 
vegetation starts into life, and the lower mountain slopes and val­
leys are quickly covered with fresh grass and many showy flowers. 
There is a great development of bulbous or tuberous plants. 
Gladioli, Iris, Narcissus, star-of-Bethlehem, etc., whi ch come up 
quickly, some like the colchicums and species of N arcissus, Jiower­
ing in the autumn, others continuing through the winter and early 

I For details or the dceert 80rM. see Engler. loco cit., Vol. 1, pp. 15-45: 



THE :'\ORTH TEMPERATE ZONE 65 

spring, when the numerous annuals flower in great profusion, 
making brilliant masses of color, like the poppies and lupins of the 
California spring. Some of these, like the scarlet fla.x, and the 
Morocco toad-Bax (Linurn 11laroccan'um), Convolvulus mauretani· 
cus and others are sometimes seen in our gardens. 

The coastn.l regions of Algeria arc ycry fertile, and large areas 
are devoted to the raising of ,,,heat, Larley and oats, as well as the 

FlO. l3.-Stony desert, northern Suhara, Algeria. PholQ" Dr. W. A. Cannon. 

usual vegetables, and frui ts of the south of Europe. In the hotter 
districts, dates are extensively grown, and the vine and olive are 
important crops. As in southern Spain, the cork oak is of great 
importance. 

THE ATLANTIC ISLANDS 

The isolated island groups lying off the northwest African coast, 
Azores, 'Madeira and the Canaries, arc characterized by a high 
degree of endemism, and the flora. shows a mingling of Mediter­
ranean and African types. 
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There is a marked development of the evergreen macch ie, 
with heaths in great variety, brooms and rock-roses, as in Spain 
and Portugal. lVlucb of th~ forest formation, bowf.>ver, is very 
different, heing composed mainly of species of true laurels (Laurus, 
Pers<'a, and Oreodaphnc), a family very poorly represented ie 
Europe. 

In the drier regions, ('speciallr in the CI1D3.rleS, 1 is a marked 
development of sllcculent plants, like stone-crops, Aloes, Eu­
phorbin.s, and others, as well as many 6bo\vy plants ada.pted to 
xerophytic conditions. 

Two characteristic trees, tbe Canary Island dat.e-palm, and 
pine (P';nus Canaricl1sois) are extcnsivt'iy planted in warm tem­
perate regions' likp the Riviera and California. Less frequently 
is spell in cultjv:~tjl)n , the (':\'"trnordinary dragon-tree (Dracaena 
draco), from 1\1ackira. and the Canarips. 

TnE EAS'rERN MEDITERRAN"EA.N 

To th(' cast of the ML'<iiterrao('an lie the lands of Palestine, Asia 
1\1inor and :Mt'sopotamia, which Drude includes in the lVlediter­
rant'an area. 

This region I"ing h('tween 30" and 40' N. lat. may be compared 
wit.h southern California, Arizona and northern M .. exico, lying in 
approximately the same latitudes and baving very similar climatic 
conditioDs. The coastal regioD has thc characteristic temperate 
1\'[t>ditcrrnncan climate, but inland arc regions where the range 
of temperature is very great, intensely hot summers, and relatively 
scv('re winters. The region at the head of the Persian Gulf is ODe 

of the hottc"t blOwn, and might be compared with Death Valley 
in southern California. 

This region comprises elevated plateaus surrounded by lofty 
mountains, and the lowlands of Mesopotamia. The rainfall is for 
the most part scanty, and much of the region is occupied by 
steppes, or actual deserts, with very scanty vegetation of sa.lt­
bushcs, sage-brush, various Polygonaccaf' 1lJld jn regions 'where 
there is a marked wieter rainfall, in tho early spring is "growth of 
short-lived annuals, mostly inconspicuous species. . 

1 Fo. a complete de&<::ription of thc Bora of the Cana.ries, Bee Knoche. R., Va· 
oaruli M(IIt-Reiscakim:n ejnn Botaniker8: 1. Die Kana-Machen lnaun, St.resbourg, 
1923. 
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The region about the Persian Gulf is suppose<! to be the original 
borne of the date-palm, now so extensively cultivated in Arabia 
and northern Africa, and recently introduced into the hottest 
parts of southern California and Arizona. 

Asia Minot is extraordinarily interesting historically) as the 
alleged cradle of the human race, and has i.><><Jn inhabited from 
earliest historic times. It is almost certain that the ancestors of 
the most important European cultivated plants were derived from 

FlO. 14.~Sllndy de8Crt, northern Sahara. Photo., Dr, W . A .. CtIIlnon. 

species indigenous to this region. 'Vheat, barley, the vine, fig 
and pomegranate are still represented by wild species which were 
the probable progenitors of all the varieties now in cult ivation. 

The dry steppes are surrounded by mountains, some of great 
elevation, like the Caucasus and Lebanon, and the highest eleva­
tions are covered with perpetual snOw. These mountains in many 
regions, have a well-developed [omst belt, and a true alpine flora. 

In the mountain forests of the Balkan regions, and the Caucasus 
are" nUlnber of trees, absent from central Europe and the northern 
Mediterranean . Among these are several conifers, firs and spruces, 
but in addition genera quite absent from Europe. The walnut 
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(Juglans 'regia), Ptf'focarya, 5WCf't gum (Liquidarubar), boney~ 

locust (G leditschia), and plane-trl~e (Platanns orienlalis) are all 
more nearly felated to North American and Chinese tr(.'cs, than 
to those of Europe. In the saITlC' catcgor,Y uro showy rhododendrons 
and azaleas. All of thrse may bo considered as relics of the ancient 
Tertiary flora, wbich became rL\-tioct in Europe. 

In the Lebanon range of Pa.lestino occur the famous cedars of 
Lebanon , closely related to the Atlas cedar, alrcady referred to. 

The higher mountains harbor an e", .. teosive alpine flora, many 
species being the same as those of the Alps, but with a large element 
of peculiar sp('cies. 

The interior of Asia is a barren region with an intensely con­
tinental climate and meagre rainfall, so that much of it is quite 
unfitted for human habitation, and i[\dced is still unexplored. 
From the Caspian Sea to Ch ina, and from the Himalayas to the 
Altai, the country is largely barren mountains and desert uplands. 
For the most part it is treeloss, and vast stretches are absolutely 
bare of any vegetation. \Vhere conditions allow a. meagre growth 
of stunted shrubs, they are mostly salt-bush, wormwood, and 
similar desert species. 

In the less arid regions, especiaHy in the western portion, there 
is a brief display of herbaceous plants in the spring. Among these 
are some fine bulbous plants, tulips, fritiliaries, iris, and others 
which soon ripen their seeds, die down and remain dormant for 
most of the year. 

Southward, however, following the great Himalayan range, 
there is developed an extremely rich temperate flora, which links 
that of tlle Mediterranean with temperate China ruJd Japan. 

THE HIMALAYAN REGIONS 

The great Himalayan region constitutes one of the most impor­
tant botanical areas of the world. This loftiest of all mountain 
ranges is a link between the Mediterranean lands and eastern 
Asia, and the flora is a remarkable mingling of types belonging 
to both regions. . 

The lower elevations of the Himalaya, rising from ilie great 
Indian plain, have a truly tropical flora made up mostly of strictly 
Indian types; hut above the tropical belt there are successive 
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zones passing through all degrees of temperate and arctic climate 
to the regions of C'vcrla.qting snow and ice. 

The t<>mperate zone hegins at about 5,000 feet elevation, but 
the distribution of the temperate flora is controUed both byeleva­
tion and moisture. In the eastern parts of the Himalaya are 
regions of excessive rainfall , rf>t].ching a maximwn in the lo\\'er 
ranges about the head of the Bay of Bengal. Westward there is " 
marked dimiuution in rainfall , and a corresponding falling off in 
the luxurin.nee of tiw forests. This is true also on the northern 
slopes, which df's(:end to the great Tibetan highlands, among the 
most desolat,(, and forbidding Tf'gioos of the wurld. 

The w('stern Himalayan Ulmperatc forests have much in COmmon 
with thosp. of Europe. Oaks, ~hps, elms, poplars, maples and 
other familiar I,!;PD("fn., pfPclominn.tc, giving place at bigher eleva­
tions to willows, ald('rs and otlwr suh-arctic and arctic forms, 
which arE' rC'pln.ct.'d at still higlwr altitudes by a genuine arctic­
alpine flora whid) rNl.ch('s to tbf' limits of vegetation. 

Coniferous tr('('s, pio('s, firs, lar<:h, yew and cypress are common, 
and th,· A tl ,~, and Lebanon cedars are repreS('nted by the beautiful 
D eodar. Of tb(' pines, P inus lonYlfolia , and P. excelsa are tht, most 
important. \Valnuts, horse-chestnuts nnd plane-trees are rem­
iniscent of the fOT<:'sts of Asia minor and the Balkans. 

Eastward , as we 11 a\,(' S(~D , the rainfall increases rapidly, and 
this is rwcompani{\fI by a decided change in tho flora. Conifers 
arf' mueh j(,ss prominent, and the European element is to a great 
extent superseded by sp"cirs related to tbose of Japan and China 
which in turn havp a strong r<'iationship with many American 
species. A fore,!. of this type may be seen in the neighborhood 
of Darjiling, wboSf' unrivalled panorama of the main range of the 
Himalaya is world famous. 

Darjiling li<'S at an ekvation of about 7,000 feet, and has an 
annual rainfall of 120 inches, so that the forest is a very ·luxuriant 
ODe. It is a. mixed forest of deciduous and evergreen angiospermous 
trees. Oaks are perhaps the most abundant trees, but with these 
arc assOCillW.d maplt.'S, laurels , birches, chestnuts, and especially 
charackristic are several species of magnolia.s and tree rhododen­
drons. Magnq!\9S arc quite absent from Europe and west\~rn Asia, 
but a conspicuous feature of the eastern Asia.tic and North Amer­
ican floras . Beth Magnolia and Rhododendron comprise some 
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of the most beautiful known flowering trees and shrubs, the la.tter 
reaching thr ir finest devriopmcnt in tb(.~ Himalayas where thC'y 
may i)('comc t ree:; of some size. One of the finest of these is R. 
arborcwlI, a spreading tree as large as a good sized apple t ree) and 
in the spring adornc:d with clusters of blood-red flowers, once seen 
O("VPr to be forgotten. 

Crab-apples, cherries, hydrangeas, dogwoods, cotoneasters, bar­
berries, roses, spiraeas, arc among the many ornamental shrubs 
whic'h ahound in the Hima.layan fOf(·sts. 

Among the oycrgrcen shrubs ,,"bieh arc distinctly east Asiatic, 
are sC'vp.ra.l membt"rs of the tea fa.mily, Thea, Camf·ltia, Gordonia. 
This f"mily i. also represented in the south Atlantic Unikd 
States. 

The v(' ry humid climaw induces an abundant growth of mossrs 
and fcrns, a.nd also many C'p ipbytcs, among 'wbich arc Rome vcry 
handsome orchids, including maD~' species of D cndrobium, some 
of whi(~h are highly prized in cult.jvation. 

Hooker J givos a very graphic account of the transition from the 
strictly t ropical vegrtation of the" Tcrai" thp forest re~ion at the 
foot of the mounta.ins, to the temperate Bora. as one approaches 
Darjiling. 

At 4/000 f('ct he notes the appearancf' of raspberries, deciduous 
oaks and birclws, maples, violets, chickweed , strfLwb{'rrif'S, gera­
niums, and other temperate plants, but with these arc growing 
tree-ferns, and ~uch tropical forms as palms) figs, peppers, bamboos, 
bananas, climbing arums, and many cpipllytic orchids, some of 
these tropical forms extending well into the temperate regions. 
Owing to tlw great humidity and mild temperature prevailing 
here, this r('gioD has a much morc uniform climate than prevails 
at similar altit.udes in the western Himalaya. 

The region be~'ond tho summit of tbe main range, Sikkim, was 
carefully studied by Hooker, who states that this district is most 
remarkable as a meeting place for representatives of most of the 
plant-types J'haracteristic of the temperate regions of both the old 
and new worlds. In addition are many species belonging to the 
Indo-Malayan flora. Of American genera not occurring in 
EurolW, he mentions the following ; Buddleia, MagnoM , Sa.'lSa­
Ims, Hydrangea, Aralia , TriUium, while characteristic Chines.e and 

1 Hi.malayan Journal, I, p. 99. 
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J !1pn.ncS(~ genera w('rc Camellia, Deutzia, Aucuba, Skimmca and 

Enkianthus. 
The rect'nt discoveries of p:l.lacntologists in Mongolia, pointing 

to that T(·giOD a.s the original home of the ancestors of most of the 
iarg<' mammalia of both hemispheres, suggest that possibly some­
wh('r(' in central Asin. was alsO" the region from which were derived 
ttw ancPstors of all t Ill' bOfPal floras. 

EASTERN AsrA 

Th(\ temperate regions of eastern Asia are comprised in the 
Chiu('s(' Empire, Corpa, and Japan . 

As might be inff' rrcd from its vast ax-tent China possesses a very 
f'xt('nFiiv(' and \'ari{,{j flora. The sQutbC'rn portion 1irs within the 
tropics, and the flora is Indo-1VIaiayan in character, like that of the 
ndjaccnt Hinlfdayan and Burmese regions. 

The mountains of the south and west, however, have a very rich 
nOnl. of a mon~ tcmpcr.at<' character, being part of the Himalayan­
Tibetan region. It is thf'sC mountain r('gions from which have 
comp so many bp8.utifuJ Chinc'So pJants which lldorn our gardens. 

China, being such an ancient and denscly populated country, 
ha.s Jittle to offer the' botanist except jll the more remote regions. 
Most of th" land has been so long closely cultivated that it is quite 
impossible to find any trace of the original vegetation. More­
over the mounta,ins hav() been stripped of their forests, resulting 
in extensive dC'nudation} so that the student of the indigenous 
Chinese flora must seek the remote, and thinly settled mountain 
regions of ilw south and west. 

ln the valley of t)1e Yangstse K iang, the upper forest is said 
to be composed largely of conifers. At 6000 feet elevat ion there 
are firs, spruces, larch} not unlike the European forests at similar 
altitudes, but composed of differeut species. Below is a mixed 
forest of conifers nnd deciduous trees similar t o that in northern 
Japn.n and the eastern United States. The common European 
genem. are all present, but with these are many types ahsent 
from Europe, but represented in North America. Su('h char­
actel'i.stic American trees as the sweet gum (Liquidambar), 
tupelo (Nyssa), tulip-tree (Liriodendron), Magnolia, Catalpa 
and others, have Chinese representatives, and there are many 
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shruh!:i and hCl'hnceous plant:.:; having a similar di5ltribution . 
" 'itch hllZ(, j (H:unamrlis) . Sass:.tfras, "iq.!;inin. Cl'('cper (Ampe­
lopsi,), iJiil .('r, ,,",·,,t ((,d:lsl ,-u. ), honey-locust (G lt-dilJ;("hia) Hy­
dr;tnp:p:L, \Yi ::;klrin, mandrake (Podophyllum), moon-scL'{J (1\Icni­
spc' l'Illum), arc a f (·\\' of these Asintic-Amf'J'ic:lll genera. 

A(I of th e l~urop('an gl'nera. of cOllifr}'s occur in China., a,nd 
On'?'(' :ll'(.' R(' \T' n l l ~eIl(>":J, peculiar to China and J:lrRn. Among 
tbr~c ('1':''"1)10Ilwri:l, 8tiadopitys, Cunninghamia, Glyptostrobus, 
and the Yl,\\'-like Crphaiotaxus. Another of the Yew-family, 
'1'01"1'£'Y:1, hils t wo speci e-s, two others being found in CaUforni a. 
and Florida. 

Th e most P CC Ujic'l.l' tl't.'C. , bowm'cr, is the Ginkgo, ~ single 
SPl'( ·j (,s whi t h is t he only sUI'\'ivoJ' of a v Hr.y primitive type which 
flotll'i .:;hC'd in the l',lI'l~r ~ r esOl~oic . This trt'(', like ill<' tlT l'ec of 
he:wen n (Ailanthus) . and the whitp mulbel'l'Y, is sometimes 
spell in 1.h(' Fn i tt~d Rtutes, whcre it SL'Cms to iw qui tt' at home I 
:t", do I!l~u)y ol'n.1ln E'nhl.l pJnnts, like Wistnda, Forsythia, \:rcigela, 
Daphnc, p('ony ancl other ornamental garden shrubs and hcr­
bat('ou ~ pl:ln1 s. 

China anel the t('ll1peratc HilIw.layn. s<,cm to h ~lve b('cn t he 
cenin ' of d('vdopmcnt of t he rhododendrons and azaleas, of 
which [,hio..-) is &tid to poss('ss OVer a. hundI'fld sp('ci csJ compared 
to fou l' ill ~I I of Europe. The w('tter regions, e:::;pccially ill the 
south, arc extraordinarily rich in fern s, and the warmQr parts 
ha\"t~ many !'pt-'Ci('s of bamboos. 

China is Rupposrd to be the originrtl home o f the peach, form s 
of which Dc-cur "dId, and it is possiblC' that the orange is the 
product. of ono of th e wild species of Cit l'us which are found 
in southern Ch ina.; but the different cit rus fruits have been so 
long in cultivation, t hat their origin is very uncertain. 

While most of southent and centml China has usually an 
adequa.te rainfall , Lhe northwest portions merging into Mon­
golia are nricC and much of the country is a dry steppe or even 
des(\rt, with an extremely severe climate exhibiting great extremes 
of heat and cold. Indeed all of China has a pronounced con-
tinenhll etiOlate. ,. 

Many of our choicest garden plants have come from China. 
A Chinese rose, R. Chinensis, cros.'Sed with other species has 
furnished the tea roses, .:md many others, and the fine climbing 
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FlO. 15.-Ginkgo. u peculiar Chinese tree, Stanford University. 
• Photo., Dr. L. L. Burlitl(Jame. 
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roses, the Banksia., Cherokee, and Fortune's yellow are of Chinese 
ol'iv.:in. Peoni(·s, Dicentra, lilies, among; herbaceous plants, Wis~ 

taria , lilacs, l)putzi:tJ Spiraeas of several species, azaleas, Daphne, 
flowcrinp; plull1s and l:J':1b~applcs und peaches are a few 01 the 
contribuUoll::; of Cllill3 to our gardens. 

JAPAN 

'I'll<' chain of i81nnds fanning .Japan extends for about fift,een 
d('grees of la.t.itude 30°-15°, COl'J'c::iponciing therefore to the At· 
lant,ie St.atC8 betw{'en l\:lainc n.nn northern FJoJ'ida, nnd show­
ing much the same range of climate. However, due to insular 
conditions, t he' Jap:uwsc climate is somewhat morc uniform, 
and "ery decidedly mildcr than the adjacent coast of the Asiatic 
mainland in the &'\.111(.' lati t.udes. 

The infiuenc(' of 1 he sea is also shown jn a more abundant 
and bettel' distributed rainfall, Japn.n boing quite destitute of any 
arid regions, the country naturally b(Jing well wooded through­
out. In spite of tb" drnse population of the lowlands, there is 
cver;ywh<"l"c an abunda.nce of trees, probably planted in most 
cases, but t he Japanese arc such skilful landscape artists tbat 
it is quit.e impossible to tell where nature lc'l.vCS off ltnd art begins. 

The Japan,',e loye of beautiful seeneI,' has made all the most 
attractive parts of the country l'eadily accessible, and it is easy 
to get into the mount.ains where the jnteresting native vegeta­
t icm may be Seen in all its wild luxuriance. 

In southern Japan there is an admixture of Malayan types 
like bamboos, eye"s, palms and otlIers; but th e flom as a whOle 
is a temperate one and has much in common with the eastern 
Unit,eel States. In 'the northern island, Hokkaido, which is 
much less densely populated, there is still a good deal of low­
land forest, which is entirely boreal in its constituents. 

The southernmost island, Kiushiu I shows the largest per­
centage of Malayan types. The forest is made up almost entirely 
of broad-leaved evergreens, of wbich the most abundant are 
several species of evergreen oaks. Another chamctelistic tree 
is the camphor (CinnQ.1nomum cam.phora) , and other tti'embers 
of the laurel fllJlJily . Cnmellias and others of the tea family 

J Schiml>Cl'. A. F. \\' .. P[LanzcngcO{}raphie, pp. 516-5]8. 1898. 



P1.AT£ Vl.-Gorge of 0. tributary of the Yangtse. River. Soutb Celltr~1 Chinn., 
elevation 3,200 foot. Photo., Dr. Balky W'illil$. 
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are abundant, and the hn.ndsom~ P ittosporwm tobira, often seen 
in Californian gardens. Tht> magnolia. fumily is also well repre­
srntffl, ]\101'(' suggrstivl' of the t.ropi cs are severaJ epiphytic Or­

chids (Dcndrobium, Malaxis and others), us well as a good lUany 
epiphytic f('ms. Begonias, peppers: and several mem bers of the 
bannnn family (Scit.:unineac) al'e also rcminiscent of the tropics. 

FlO . W.-Two f:wnriw g!1rdl'n flowf'rs fr(lm Japan ; AI!L'1I101II' Japo,lica, 
L1'lium auralll1.'l. 

Owing to the' rios(' cultivation of th l' land there is not much to 
be secn of the native vegetation in the densely popuiat,ed areas 
nenr Yokohama " nd Kyoto. Along the roadside banks and 
ditches, " few wild plants find a foothold, one of thc most pe­
culiar, in Slimmer, being Houttuynia, closely related to the lizard­
tail (S91Ii'urus) of eastern America, but having four ,,,,hit: bracts 
Bubtonding the spike of flowers. 

Not inirequently one catches a glimpse from the car windows of 
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the ~reat golden-banded (ily (Di l/'wn anm(um), growing on tile em­
bankment. This magnificent flower. one of the mO:-5t prized of gar­
den plants, is common in the count.ry Ilcal' Yokoh:tma. On(' uf t.hr 
writer's mo:;L vi\rid rl'collectioll:O:; of .Japan i ~ tha.t of thousilnd:-; of 
these splendid lilies a.dol'l1in~ Ull' ~t('Pp sides of it I!:Ol'~C', on the road 
t.o the \ycll-known resort '1iyano:sh ita, in til<' Hakon (._> mount,Hins. 

The principal cit ies of J:lpan are in the sou t hern pal't u f tlw main 
islam}, jn a bout the Jatitud e of thc' C:u"oiinas. Th e .3umlnl'l' is bot 
and rain), I wi th a corresponding-Iy luxuriant veget.ati('IJ1. The 
wiu ters are comparati "'(' /,\'" mild , so tha t bamboos, h:ll-ciy palms, 
oleanders, Gard("nitL and bana.nn s grow freely in t lH' opeD, and ri ce 
is the staple CJ'op. 

The J llp:lnPRP nre worlcl·famous as hOlticultul'ists , ~lncl tlwil' 
gardens arC' m nrvc·l s of Iflnciscn.pl' :ut. The heaut.y of liw f1 owrrin!.!; 
cht'l'ri L's a nd wi stari :.l" in the spl'in!!: ; th t' iris, lotus a nd lllol'nin!!: 
glories of the su mmel'; thf' exhibition o f chl'y~ant,hemums in 
autumn have bern t.he admir:1t.ion of thousand;:.; of \'i~iLoJ'H to this 
bcaut.iflll bnd. 

Along- the l'oad.sidl's and about tJ}(' tt'mpi(\c; nnd p:!rks, the most 
abunchtnt trer is fl pilW (P. d('1I8(flfJra) , who~(' picture onp S('('8 in 
nearly t<:'v(~ry I.::mdscapc ador'ning 1'>(, !'(_'('n o r f::In. The Ginkgo. f!'Om 
China, already l'C'f('rrcd to. is oftrn pbnt(,cl about th(' Japanrse 
temples) when' there arc gigantic ~p(-' c:imen s many c('ntul'i ('s old. 

To See the nat.ive vegeta t ion in p('I'fE'Ction onp must yisit the 
mounta ins, which are only thinly populatrd. Kikko, t.he famous 
resort some hundred miles from T okyo, affords a. con\'f'nient base 
from which to study the lower mounta.in v('ge1.ation. Th (_, magnifi­
cent tombs and shrine fOI' whi('h Nikko i::5 celt'bl'atc·d arC' in a 
grove of giant c('(la rs (Cryptomeria) which l:itrongly su~p;est t he 
California.n redwoods, 'rhe l'.1.inftlJl is vcry lwavy-nbout 150 
inches annually, and the '·"gion is heavil y forested with mostly 
deciduous trees, and nbounds in beautiful flowering shrubs and 
herb"ceous plants. 

A walk thJ'ough this forest to Ch uzengi some 2.000 feet. aboye 
Nikko, gives a good idea of the general character of tht' veget.ation 
of this part of Japan. There arc some cverp:rceos, pines flDd firs, 
but dedluolls trees predominate. Maples arc especially abundant 
and beautiful, and beeches and oaks are common. Among the 
showy flowering shrubs and small trees, are dogwood (Benthamia), 
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much like the American Bowering dogwood, syringa (phjladc1phus), 
D eutzia and Wcigela. Above all are the azaleas which in the 
early summer arc a blaze of scarlet and crimson. 

B etween Chuzenji and YUIDoto, between 4,000 and 5,000 feet 
elevation, a rc (').i.cnsi v(, gl'as.-.:y moorlands,. which ill midsummer 
are full of beautiful purple and whit,c iris. 

The northern Island, Rokknicio, has a much colder climate, 
and the general character of the vei(etn.tion is astonishingly like 
that of tbe northeast ern United States. Nearly nil the trees, 
elms, oaks, mu.p!ps, I)p('ciws, lll tlgnoib s, and others, are very similar 
to American sp <'c i('sr and this is tnlC also of maJ)Y shnJ bs and 
herbaceous plunts, some of them being actually identical. Thus 
the poison ivy (Rhus lox/eodem/ron) is vcry common and a. wild 
gTllpe ( l' ihs lnbrulSca ) .is id entical " 'itb the AnJ{'l'jelln fox-grape. 
Th f} sC'll sitivc fern (Ol1oclca sensibilis:) , the maideD-hair fern, and 
the cinnamon fern , (OsnHlnda cimJOmmnea) are old acq uaintances, 
and a. lODg Jih"t of oth er fumiJiuJ' plnnts could be dted. In man y 
cmscs, where spC'cics a l'e not identica.l , the J ~I)ftnCsc plant has a 
closely related sP(."(,jps in America. Thus our trailing arbutus 
(Epigllca '"epenR) has its cQunterpm1, in the .Jnpanes(' E. A sial1"w.1 

J apan is rich in coniferous t J'c'cs, most of which it sh art..~s with 
China. The hemlocks (Tsuga), Douglas fir (Psrudotsuga), and 
IVhite cedar (Chamaecyparis) of the American forest, also have 
their representutive's in ,Japan. 

Like t he east ern Am eri can deciduous f OH'Sl,s, 1.h05('\ of Japan a re 
magnificent in th<.>ir nutummll dress. As in America, m aples take 
fil'St place in i hi s display, but suma.cs, Ampelopsis. fishes, oaks, 
elms, and bc("cill's contribute thciT quota, whilc the evergrcens 
form a background for tbe gayly colored deciduous trees. 

S I BERIA 

Conditions in east r rn Siberia. are not. fn.vol'able fOT" tree growth , 
and the trees aloe said t,o be much inferior 1.0 thosC' in cOlTcspond.ing 
latitudes in America . In Kamtchatka and Sachalien , however, 
conditions are more favorable, and sometimes there is a good 
grolVth ?f Iorest. 

1 For Il full diSMIssion of the remarkable similarities betwet'!:n th v('@;et.ation of 
Japan and Atlantic Nort h AmcriC-:l i«'C Asu C ray's ~!WlY on t he subjcct. SdflPlli./ic 
Paper' 0/ A"a. Groll , Vo\. n , p . 125. ISS9. 



CH.-\.PTER IV 

THE NORTH TE MPERATE ZONE-(Conlinued) 

ATlANTIC AKD CE~TRAL UNITED STATES AND 
CAl\ADA 

Thf" f,pmp(·]'~1(! n~gions of Korth Amrric[l are vcry ('xtt'nsive, 
compri:"ing: S()uthl'J'1l (\1J1ada, southeastern Alaska, a.nd all the 
L aited Kt,at('s (.'xt'l'pt sOllthcl'1l Florida. 

This yast :IJ'('/L is l'xtn'llwly din'r~ifiecl as to topograph~'1 and 
this to,!.!;f'thl'l' with grl'at diff('r('llC{'S in climate) results in a vcry 
ri!!h and ytlJ'il'd nora. This t.erritory lies, for the most part betw('en 
latitude 50° and 30°, and rxt,'nds from the Atbntic to the Pacific, 
a dj~t:1n(' (' of OW-], 3,000 mil<,s. 

Keurly p:lI'alld with thl' A tiantic Coast is tht' AppaltLchi.Ln moun­
tain sy,",l ('Jl1 l'xtenciing from Canada to Georgia. In its northE!rn 
portion it apPl'oadws the coast, and th(' coastal lJdt. is mor(' 01' 

Ic~s broken ])~' lowrr hiLb:; iJut southward from New J ersey there 
is n mol'f' (II' 1r5:; pronouut'(,d coast;11 pInin which brondeD:S towHrd 
tlw Routh nnd i:; C'ot'x1('nsi\'(' wiih the fin,t hUlds of the northern 
shorps of th" Gulf of Mexico. 

'1'1w AppaJachians ~re nowhrl'e of great height, t he loftiest 
pf'aks, IilH' 1\ It. \rashington in New Hampshire and IVIt. Mit,chell 
in Korth Carolina, being 1('s5 than 7,000 feet eif'vation, and too 
low to posses:'!: a trlle alpine BUl'a; nor are (.hey of sufficient h('igbt 
to :lrt 3S nn rffiriC'nt ' barriel' lwtwf'cll the cO!1stai plain, and the 
),l'~ion s 1.0 tht, \\"t':-;t. 

Bet W('(,11 t.he Appahl('hi;lIlS and (,he RocJ...,y ruountnins is the 
grefl.1, plain w'aincd by the :Mi ssissippi and its tributfll'jes, and 
destit.uLc of any mountain ranges of importance, To the nOlth 
is the region of the Great Lakes, draining into the Atlantic through 
the St. Lnll'reJlce. 

This , "ast region hns no harriers to plant migration, bc'ond cli~ 
m"tic ones. From the Mi. issippi to the Atlantic coast is!L region 
of ample rainfall, and the country originally was almost entirely 

84 
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covered. with forest, in which deciduom:; trees predominatt->d. IVlnn:v 
of th('se, like the white and red oaks, elm, walnut, und others nre 
found practically throughout this whole region. 

In the westeru sections of this a rea the raiufall is less, and there 
occur expanses of upen grass-land 01' prairies, more or less inter­
mingl ed with patchce; of forest. Still further west the' true prairie 
formation prcyails. 

In Canada ~U1d the northeast and central states, e. g. , IVIicbigan, 
\Yisconsin und J\'1inn('sot a, are l'L'p:ions of extensive glnciatioll, 
abounding in Inke~ flUd peat bogs. This is a transition region 
betw(,E'll 1,hl' :-:ulJ-f1ret ic and th €> t,l'U(·' 1.mnpern.t,(, zone, and hilS tntmy 
suu-ardie spC'cies, and the forest is composed to a considerable 
extent of conifeJ's. 

'Vest of til(> ::\fi:.;sissippi is a region of treeless plnins-prairies 
wiili close turf in the cast, mpl'g-ing by degrees jJJto th c_. drier 
prairies flJld step])('s of the regions adjoining the Rocky IVlouu­
Lains. Tre('s 111'(' fol' the most part CQufinc·d to the banks of streams, 
or the bottoms of guJljps worn down by the ~tr('ams. 

The westC'rn third of NOl'th Amrric;l is v('ry different from the 
cast. Jt is a region of lofty mountains and elevated plateaus. 
The main I'ange of t he Rocky 1'.'lountains, {'xt.ruding from New 
IVIexico into noribwest Canada, bas elevat.ions of Over 14,000 
feet, and betwe(,I1: this and the great Pacific CordWera are exten­
sive eiPvat.ed plaL('l111s, and secondal'Y mounta.in s~vstems. 1\.1 uch 
of this piateflu reg-ion is arid, and may be a true desert, as in the 
vicinity of the Great Salt Lake, and portions of Nevada and 
eastern 1Vashington, 

Extending t he whole Jpllgth of the continent, pamlleJ with the 
Pacific Coast, is the great Cordillera which with few breaks, 
stretches f!'Om Alaska (,0 Patagonia, and sharply sets off the coastal 
region of the Pacific from the rest of the continent. 

Tne whole of the great mountain region from the Rockies to 
the Pacific, is vcry different climatically and floristically from 
Atlantic North America, and here alone are the mountains high 
enough to have perpetual snolV, and to develop a true alpine 
flora. Especially on the majestic snow-clad cones of tbe great 
volcanic II peaks, Shasta, Hood, Tacoma, are these conditions 
especi"lly fo.vorable. 

In southern California, Arizona and New Mexico, there are 
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c:\i,ensivc steppes or deserts, really part of the great Mexican 
plateau, and in climate fi nd vegetation perhaps rather sub-tropicaJ 
than 1.emperate. 

As a whole the elimate of temperate :-J orth America is decidedly 
continental in charade)', the range of t,cmpcm.ture being J:lJ'ge, 
especially in the dry plains of the in te rior. In ?l10ntana, the follow­
ing ext}'f~me tcmpernt.IJres j)3.V8 been recorded,l yjz:-65° and 
JJ7° P. , a range of 182° ) 

The temperature of the .,ea-boal'd , both Atlant.ie and Pacifi c, 
js natuJ'nll.Y infJllf'n('cd by tbe pro:dlJ)jj y of the o(:cnn, but. this i,-:, 
much more 1)'l3rkecl on tbe Pa('ific coast, where 1he prevHijing 
westerly winds traverse the ocean, whose j em peratlJre v~uje.s but 
li ttle, a nd the high lDOun t.-, ;ns to the east pl'Oted the coast.al belt 
from the Cffef!U of e.\11'ome tempera.ture ch:1nges of t,he inteJ'i or 
region,'!, 

Tho whole Pacific coast has a remarkably e~ uable climat,e, mild 
wint,eJ':; and coo] S1Jmmers. The January i~ol herm of O°C, whiGh 
on the Atlantic coast is ill t he neighborhood of New York and 
Philadelphia, (I at. ·10°), on the Pacific is pushed no!til as far as 
Sitka, in .A.laska (JaL 58~) . In San FJ'anc=isro there is nnJ,v a difrer­
ence of t,PD rl egl'f'eS Fnh)'enheii", hetwee,D the ('oldest and warmest 
months (5()0-UOO); in Washington , neal'iy in the same lati tu de, 
the difference is more than four times as great (32°_78°), The 
differences arc even greater in the inf erior of the country. 

In general , the climate of the east.ern t hird of t.he Unit.ed St.ates 
is onc of hot humid s ummcrs and cold winters. Except for fl, small 
part of southern Florida, no part of the east,ern states is immune 
from o('casional kilJing irostSj while over t,he greater part of the 
area the winter is .a seRson of ahsolut,e ce..."'8a.tion of 8,11 plant, ac­
tivity, and in the interior more than half the yea.r is a. dead season 
for preUy much a ll vegetat ion. 

I n the northern tiel' of states vegetal.ion rarely starts before 
Apri l, of course becoming earlier as one proceeds southward, and 
the coastal region has a decidedly earlier spring and Illore pl'O­
t!',wted autumn t.han inland stations in t he salDe latit ude. 

At the sout.h, spring is somewha t gradual, hut toward the north 
the transition from winteJ to slimmer js mu ch more abfupt" and 

I Kirkwood. J. E., Poruf Du trihlt.tion in the Northerll Rocky M owltainll, Univer­
sity of Montana StudiCil~ p, 49, 1922. 



THE NORTH TEMPERATE ZOi\E 87 

the foliage of the deciduous trees seems to expand almost over 
night. \Vhere the dflciduous forest prevails, the spring is marked 
by a profusion of delicate herbaceous perennials, such as violets, 
spring-beauty. blood~root , anemones, e1ic. , which spring up very 
quickly and flower before the leaves of the trees expand. They 
soon mature theil' fruit, and in a few ,vceks have mostly disap­
pea.red , remaiillng dormant until the De:\i, ~pring. 

A feature of these deciduous forests is the magnificent display 
in the autumIl when 1,he varied species show a wonderf III variety 
of brilliant colors in the l'ipening foiiage. The g:orgeous dyes of 
the su~ar n,nd scarlet, maples; the crimson, purple and scarlet of 
tiH~ gums; t,he ~old, 1'I15set and wine reds of the oaks, hickories, 
dogwoods and a..'ih, and the hlood-red sumacs, huckleherries, and 
many 01 her shrubs, combine to make An unrivalled dispby of 
splendirl (·olor. 

\Vhilc tempera.t1lre is a. very important factor in plant distri­
bution, moi."It,ure is perhaps even marc so, The whole east,ern 
l"nited Sf,aies is a well watered country, abundantly blessed with 
great rivers and lakes, and consequently havinlZ; an ample rainfall. 
The prccipit,ation is heaviest in the saut,hem eoastn.l re~ions and 
t.he slopes of the southern mountains; but throughout the region 
east. of tbe Mississippi there. is a rainfall of 30- 60 in ches, and 
nearly the whole country was covered originally' with heavy 
forest . 

West,ward the precipitation falls off materially, and this com­
hined with a much higher evaporation , results in cond itions un~ 
favorable for tree growth; and these conditions become RtilI more 
marked in the elevated plains adjacent to the Rocky Mountains. 
In the cooleJ' northern regions of :Montanft and t\Testern Canada, 
the praiJ·ie reacbes to the foot of the mountains; further sout,b the 
western plains are arid, and may be described as steppes, rather 
than t rue prairie. 

The absence of any mountains between the Roekies and lhe 
Appalachians, exposes all of the east"rn United States to tbe great 
air movements originating in the Canadian Northwest. The 
effect o[,the Heald wa-ves," starting in the far northwest, are felt 
.. , far south as the Gulf States. 

Topography plays a minor r51e in the climate of eastern North 
America, the two most important factors being latitude, and 
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proximit.y to the coast., 01' ibe effects of large inland bodies of water 
like the Great Lakes. 

In t be western mountain area, however, topography exercises 
a. very great effect on the climate, laT'p;eiy controlling both tempera­
ture and prceipitation. The direction of the monntain ranges, 
as well as 1.heir height, strongly influcll(,cS the amount, of precip­
itation, and also t he temperatures of t,he urfjaccllt re~ions. This 
is very pl:linl~' shown in many places on the Pacific CO!.l.'3t. '''here 
the mounta.in range:;; arc parallcl ~\· it.h the coast, as in ('cnt,l'al 
California, the rnOi:'itlll"C is mainly precipitated on (,he windward 
(west) side, and inlnod t.be climate is mllch drier. This dilYcrence 
in th(~ rainfall Il'itbin a f:hQr't diF:Uwce mny he very great. Thus 
in the can.'·ons of the Sa.nta ('rllz mountains ",it hin 25 miles 01" 

Jess of Stanford eniversity, the rainfall ma~' nn)ragc more t.han 
DO iur·hes .'lJ)1}unlly, and n forest of giant redwood~ clothes t,be 
mountain sides; while at. the rniver8it.,v, in the valley to the east 
of the mountains, the rainfall rarely reaches 20 inches, and the 
open valley supports only scattered tree growth. 

The inl:tnd valleys, too, shut (lff from the cool ocean breezes, 
have very higb t.emperatures compal'eti with the cool (·oastal sum· 
IDer ('limate. '\'hile San Francisco during; July and August l'al'Ciy 
sees t.he thermorneter reach 70°, the inland cities like Fresno may 
have maxima excecdillg 110°. 

EASTERN U;o.;ITED S1'A'l'ES A:\,D CAXADA 

As in the Eurasian cont inent., there is not a very deal' line of 
demarcation be1,ween the sub-arctic zone and the north tcmperaf,e. 

Along the AUan1.ie coa.:-:.t tempera.te conditions prevail us far 
north as New Brunswick and Kova Scotia, which in t he parts 
adjacent. to j he f:ea enjoy a much milder climate than .prevails 
elsewhere in eastern Canada, and a number of plants are fo und 
here which are not met " .. jth again unt il the eoast of New Jersey 
is reached. It has been thought 1 that they are relics of an ancient 
coastal flora which once occupied the now submm·ged continental 
shelf. Perh"ps tce most interesting of these i" " smltU fern, 
Schizaea pu~illa" the only representat,ive in the United Sto,t,es of a 

1 Fernald. M. L .. "The Gray Herbarium Expedition to Nova. Scotia." Rhodo,.a, 
Vol. XXI U .. Ma.y. 1921. 
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genus ma.inly confllled to the tropics and to the temperate regions 
of the sOll thel'll hemisphere. 

The fOI'csts of New Brunswick and Nova. Scotin. I firc of two 
types, one in which conifers predominate, and which approaches 
6c sub-arctic forest, tbe other mainly composed of deciduous 
speeies. The latter occupies the best Roils, and its most abundant 
trees are sligar maple a nd paper birch, with an admixture of J'ed 
spruce nod bnlsarn fir, wij,b occagjoDally whiLe pine. In some areas 
beeches arc the prevailing trees. 

Recently, attention has been called to the occurrence in certain 
isolated a,reus in castern Canada of many plants unknown else­
where in ea::;tcrn America, but \\-hieh are identical with or closely 
related to species of the Rocky Mountains and Pacific COBSt. 
These. west,em species are especially abundant in the Gnspe 
Peninsula. at t he mouth of t he St. Lawrence, and on the Long 
Range in ' Ve::;tern Newfoundland. 

Femald 2 has ~hOWll t.hat the areas occupied by these far­
westf'rn pl:lnt,<t h.'lve uppaJ'f~ntl.Y entirely es('aped glacia.tion and 
that the,e plants are probably relics of wide-spread pre-glacial 
species which were de.'!itroyed el:"cwhere in eastern America by 
the great. ice-sheet whi ch covered the rest of t.he country. 

Throughout northern 1\~e\V EngJaf'ld, e. g., l\.fainc, Northern 
Vermont, and 1\ew Hnmp::ihire, the forest is much the same as 
in New l3rullR\vick. Red spruce is the most abundant species, 
together with whit.e pine and balsam fir. Beech and sugar maple 
also occur, but less abundantly tban the conifers. In the more 
southerly areas of the coniferous forest, black spruce is more 
abundant, and white cedar (Thllja occidentalis) and hemlock occur, 
as well 3::\ various deciduous trees. 

T be conifers are more abundant at higber elevations, while 
at the base of the mountain s, especially in t he better soils, de­
ciduous trees become dominant, and there is a transition to the 
hard-wood forests characteristic of southern New England. Sugar 
maple, beech, and yellow birch (Betula luteal al'e t he commonest 
trees, but oaks, elms, and other COUlmon New England species 
begin t'l appear. 

I Harshberger, J , W., PhytO(Jcoorltphic S!}'f1:CJ1 of NorrA America. OLE VEOAT.-\­
TIOM DEn EIUl&, X II!., pp.3G1-370, 1911. 

t Fcrnl.l.ld M, L" P crfiUllence of Plu llla i,~ U'lolaciated .4.re«.s 0/ B orcal North 
Aml:rica, Mem. Amer. Acud. of Arts :lnd Science, Vol. XV, No. Ill. 2925. 
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The northern Maine coast and the adjacent islands have a 
distinctly northel'u , almost sub-arctic Hora, tbe forest being pre­
domjnantly (·.oniferous with a smalJ admixture of such deciduous 
trees as birches and poplars, and an unciergro\vth of such 

hoteal plants as Linnaea, dwarf 
cornel (Corntu; Canadensis), 
gold-thread (Coptis), aIJd bush 
maples. 

The coast is •. very rugged 
one, with rocky headlands and 
reefs, sand dunes a'Del e:xtensive 
beaches, and in places with 
sandy moorlands and swamps. 
1 n the low forest neal' the coast 
in Massachw-etts, pitch pine 
(P'/nus rig£da) is commOD, and 
red cedal' (J un'iperus 'Virg;n-
1'ana), with oaks, maples, and 
other deciduous trees. 

The sandy moorlands barbor 
many interesting and beautiful 
plants. On Nantucket Island 
where this moorland is devel­
oped on a large scale t hree 
species of heaths are found, 
the common heather (Calluna 

~~·c. l~icl~~~:~ ';!k~~.~~;~~: g~Uag~~ vulgaris) and two species of true 
heaths (Erica), the latter un­

known elsewhere in America, and perhaps introduced from Europe. 
Characteristic plants of the moors and forest belt of the New 

England coast, are several others of t he heath family, c. g., bear­
berry (Arctostaphylos uva-ursi) , Kalmia, huckleberries, trail­
ing arbutus (E pigaea repens), Azalea and wintergreen (Gaul­
theria procmnWns). Roses, hu ckleberries, wax-berry (My,,:ca 
Carolinensis) , "i]d plums and cherries, service-berry (Arne­
lanchier) Spiraea, and sumac, are among the cOrumOl; shrubs 
of the New England co""t. In some of the swamps north of 
Boston, the sweet-bay (Magnolia gLaur,a) occurs, its northern 
limit. A number'of beautiful orchids, aa well as many other 
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showy herbaceous flowers occur in this district. Of the orchids, the 
most bea.utiful is the pink lady's slipper, or "moccasin-flower," 
Cyp1'1:pediwn acaule. 

The northern New England coast, owing to it.s rocky fanna· 
tioDs, nnd great. differences in tide levels, offers exceptional 
oppOltunitics for the study of the rich marine (iora, much of 
which is exposed at low tide. The vertical rock faces show an 
interesting succession of fortUs, the light green sea-lettuce (Diva), 
appearing near t.he high tide mark; below this, but exposed 
for much of Ihe lime are several bladder kelps (FUC1I8 spp.) and 
the curiom; .r1scophyllum nodosum, whose long whip-like fronds 
form a dense curtain along the base of the rocks, and partly 
cOD<~cal the hladder kelps. 'Vith tl1cse large sea-weeds are 1\.850-
cia(,cd many smaUer species of red and brmvn algae. 

Below 1-he Jow-water mark is a region with a great develop... 
ment of the large kelps, Laminariaceac, in which several species 
of Laminaria predominat.e. Other characteristic species are 
A.lar-in esculent.a and A garum Turneri. The morc delicate red 
algae are found mostly at still greater depths.! 

Throup;hout most o[ New England the American elm (Ulmus 
Amer£cana), is a very characteristic tree, reaching perhaps its 
finest development in the Connecticut valley. Red and white 
oaks, white pine, walnut and hickory are abundant, and until 
it was completely exterminated by the blight, the cbestnut 
(Castanea dentata) was one of the commonest trees of New Eng­
land. 

In southern Connert,icut, Deaf the shores of Long l sland Sound, 
the lulip-tree and sweet gum (Liquidambar) are found, but these 
trees belong more to the regions further south. 

From the St. Lawrence to the Lower Lakes, including western 
New York, southern :Michigan and Ontario, is a forest region 
which has few or no coniferous trees throughout much of its 
e,,-tent, although in some districts hemlock and white pine occur. 
Further Dortrh, in northern M.ichigan, Wisconsin and :Minnesota 
the forest is predominantly coniferous, but there is a consider­
able mir-ture of deciduous trees. The m.ost important tree of 
this nOlihem forest is the white pine (Pinus strobus), which 
has been largely exterminated by the lumberman. The white 

1 For a fuller account of these alga.e, see Hanhberger, toe. cit .• pp. 383-4. 
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pine wa.'5 dominant on gravelly and rocky soils, but also occurred 
in the mixed forest . \-Vhere are good, well ch'runed soils, bass~ 

wood, sugar maple, beech, elm, and canoe-birch are character­
istic trees, with which are associated wbite pine, hemlock, spruce 
and balsrun. The wetter areas may be swamps with a dense 
gro"ih of tamarack (Lari.~ Americana) or whit.e cedar (Thllja. 
occidentalis). In the drier soils, about the sout,hern margin of 

J"IG. l S.-Arnc.riclUl cim (Ulm718 Americana.), bank!> or Unadilb njvcr, N~w York. 
Photo., E. L . Crcmd4il. 

Lake Superior, the Norway pine (P. resin-osa) is a common and 
picturesque tree. 

In Michigan the mixed forest of the north passes into sandy 
banem; in which the Jack-pine (P. Banksiana) , predominates, 
but there are also open groves of oaks, t( oak openings/' with 
stretches of intervening grass-lands, or small prajJ·ies. The 
latter formation is well shown in southwestern :Michigan. 

The forest of southeastern Michigan is a deciduollil one, made 
up of much the se.me trees as that of New England. , 

In the neighborhood of D etroit, in cla,y soils, the commonest 
tree is prohably the American elm; but sugar, silver, ami red 
maple!;, walnut, hickory, ash, and several oaks, are al80 char-
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A.cteristic. In Jigh1,(,J" foOoi1f'., hCf?chp...8, sassafras and pepperjdgc 
(Nyssa) and occasionally {·beR1nut, may also be Doted. Less 
abunrl,cnt are hackberry (Celtis), honey-locust (G ledi tschia), and 
of the ~ma.lIer tree:; ancllarge shrubs, are several r;;pecics of thorns 
(Cratnep:us),ihe flowering dog;wood, crab-apple (Nlalus cOfonaria), 
wild phuns and cherries. The only co~)ifel' is a smaU cedar (Juni­
perus) occasiollaUy seen on the hanks of the Detroit river. 

" 'est of the (:rcat Lake~l in Illinois, lVisconsin and l\rfLnne­
sota, t hj~ t.ype of fore<;t occurs, but much d;mjni~hed in extent" 
and in t he number of species. lts wes1.ern Jimit l1,!}S been placed 
at, 1.hc vuJJc)' of the }ted RivPI' of th(' NorLh, and lTulJ'ks the wesl­
ward and northward limil s of a. good many tree-species. 

',"oody dimbcl"s arc nol especially ubundant in this forest, 
but wild grapes of s('Ycral spccies sflIllet.imes att:.in a great size, 
and the Yirginin. ('reeper ami poison ivy (Rhus toxicodendron) , 
ma.y climb hi~b up into the trees. Le~s conspicuolls arc the 
bittersweet (f(' lastrlls sCalHlenN), moon~secd (J\{enispcrrrm'm Cana­
den:s(' ), Clematis, and seveml Rpecies of Smilax. 

1\1.a.n.Y shanT shrubs form the lmdergl'onih of the mOJ'e open 
f oresl, or along iis edges. Elder, Yibul'llU111, Spiraea, raspbcJTjes 
and blackberrics, currants and gooseherl'ies, rOSes and others 
arc l'eprcRcnted by !"evern.l specics, and 1 he woods, fields and 
marshes show a. wealth of beauliful herba.ceous plants. 

In the early spring, before the leaves of the trees unfold, many 
delicate and beaut,jful herbaceous plants cover l.he Hoor of the 
forest with a carpeL of dainty bloom. Spring-beauty (Clay toni a) , 
blood-root (Sanguinaria), Dicentra, adder-tongue (Erythronium), 
cress (Carciamine, Dental'ia), Hepatica, Anemone, buttercups, 
Tl"illillm, crane's bill (Geranium), Phlox, violets, mandrake (Podo­
pbyllum), are [I.. few of these woodland flowers. 

Somewha.t li1ter, in the mOre open places, masses of blue Jupins 
(LU])1:nus perenuis), pink phlox, orange milkweed, shooting stars 
(Dodecathoon), tiger lilies, continue the ftoral display, and still 
later the ho~t of showy Compositac, sunflowers, Rudbeckia, Eupa­
torium, asters and golden-rods, etc., offer the most brilliant Boral 
display 0,[ the year. 

The lower lake region is characterized by e: .... teDsive marshes 
along the shallower shores of the lakes and the connecting rivers. 
These are developed on a large scale along the Detroit River, and 
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the small streams emptying into it. The marshes have a rich and 
very in lerc!'>ting vegetation. Creat beds of rushes (Scirpus) and 
cat~tails (Typha), and many speeies of sedges and grasses, among 
the Jatter the wild rice (Z'izan'ia aqua/ica) which in the Jate summer 
is very conspicuous with its graceful plumes. The open spaces of 
the marsh harbor a rich assOlirnent of nlgae, stone-worts (Cha­
raceae), and many pond \"veeds (Potomogeton, VaUisneria, Elodea) 

Flo. 19.-SmaU glac inllakc, Cheboygan County. Mich igan. Photo., Dr. F. C. Gates. 

etc.), while beds of white and yellow water-lilies, and occasionally 
the great yellow lotus (Nelumbo), cover the surface of the water 
with their big leaves and showy flowers; and white arrow-head 
(Sagittaria) and bl~ pickerel-weed (Pontederia), abound about 
the margins of the shallow wal.er. 

Many showy herba ceous plants and shrubs grow around the 
edge of the marsh and advancing from year to year On the soil 
built up by the silt and their own deca . .)-ing t issues, sometimes 
e~1;end the land int o the marsh with surprising rapidity. Elder, 
willows, button bush (Cephalanthus), wild roses, are among the 
commOn members of t illS community, and with these (ire sllch 
herbaceous plants, IlS the pink milkweed, purple Eupatorium, 
loosestrife (Lytbrum), horse mint (Monarda), asters, golden·rods, 
thistles Ilnd many others. 
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Occasionally the big pink hollyhock flowers of the marsh mallow 
(Hibiscus 7?wscheutos) arc seen, a flower belonging properly to the 
salt IDaJ"shes of the Jersey coast. Among the maritime plants that 
have made their way to the shores of the Great Lakes, are the sea­
rocket (Cakile m.aritima) and the beach pea (Lathyru8 maritimus). 

The northern fOl'est area abounds in glacial lakes of all sizes. 
The smaller lakes and ponds sometimes have been completely 

FlO. 20.-Deciduous for~t. carly spring. Rock Creck Park. Waabington, O. C. 
Onks predominant.; red-bud (Cercis Canad.cMilJ) , and flowering dogwood. as 
-undergrowth. 

filled by the invasion of peat mosses (Sphagnum), and other bog 
plants, and form swamps of greater or less extent, in which white 
cedar or tamarack often form dense growths. These bogs are the 
home of .,many very beautiful plants, some of the finest orchids, 
like the great pink lady's slipper (Cypripeililtm speciabile) and the 
exquisite Arethusa, Pogonia and Calopogon. Cranberries, An­
dromeda and other heath-like plants inhabit these bogs, as well as 



96 OUTLIXE OF PLAXT GEOGIL~PHY 

the curious insectivorous f>undews (Droscra) and piLcher plant 
(Sal'l'aecnia). 'YiLh the reclamation of thc~e swamplands, Jnany 
of the choi c'cst North American plants Inust di~appear. 

Eastward of the l\'[ ississippi, between 30° and 40° latitude, 
is t.he richest forel't of temperate 1\' orth .;\.meric8J [l,nd origi~ 

nnlly thic.; region was ahllosl entirely n.u unbroken fo rest , ~om­
posed mo~t.ly of a great variety of deeiciuQtls tl'eef'. Along 
t he ea."t coast from )Jew .Jersey 10 Florida and a lso along the 
nod hem shore of the Gulf of 1\lexieo i~ the toast,al plain, in \\'hich 
Erc extensive pine-harrens o('c'upying the ~lIJldy soils. pjncs of 
~evenLI :-;pccies are the prcdorninant trees. Except, for the~e 

coniferous forest;.., and those of the high~r altitudes of the Appala­
chians, "he rorest of t,l1e eastern {'nitrd Sfates is rnade lip mostl~' 
of dcc·iduous specie,;;, Thi.:o forest, rea('he,o; its finest dCl'eloprnent 
On the lowel' sl ope~ of the ~outhcrn Appalnchians in North Carolina 
and Tennessee, and in the deb river ,"ulleys of the Ohio and the 
lower 11issis::.ippi. Oaks of ll1nD)' ~pecies and often t,'ces of great 
size are conspicuous, including the ~\'hite, red, and scarlet oaks, 
U.s well as many ot.her leSE; familia.r ~pecies. AsheR, elms, chestnut, 
se\'eral hil'l:bc5, maplcR, hecch and bass-wood, are the same as 
thosc of the more northern fOl'c:-:.t area: but in addit ion to these, 
all ()f which a.rc represented in the European forests by related 
species, there art' a Dumber of chara.cteristic extra-European 
genera., most of whirh have allies in ca.."tern Asia. First in impor­
tance is the tulip-I.ree, Lh'iodclldron tlllipi{era, probably the tallest 
deciduous tree of the AmericaD fol'c:';t., f'ometimes being nearly 
200 feet in height, and with n straight lofty trunk which is said 
to occasionally he nearly ten feet in diameter, From New York 
southward, the swee~ gum (Uiquidamhar styraci/lua) is a common 
lUld very beautiful tree of large size, especially in rich alluvial 
soiLs. Pepperidge (Nyssa), persimmon (Diospyros) and sassafras 
are also characteristic, a·nd in the southern areas the common locust 
(Robinia pseudacacia) as well as several other species occur. The 
sycamore (Platanus occidental1:.) , which is common throughout 
the eastern states, along streams, is one of the largest of American 
trees. , 

Amcng t.he most strikillg of the trees of the middle and southern 
states are several species of Magnolia. The great evergreen mag­
nolia (M. grandiflora), is decidedly a southern tree, but two species, 
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the cucumber t.ree (M. acwn·;nata) and sweet bay (M. glallca) 
of the coastal swamps, extend as far D0I1,h as New York. The 
southern species, jjke AI. [Jrandijloro and AI. macrophylla, are 
very tropical looking ,,,ith their big le~H'cs and giant fJOWCl',':i. 

The larger trees form a dose fOl'est "ith a dense canopy of 
foliage during t.he summer moni,hs. Beio" r t hi::. upper 1 ier of 
trcct:; arc a Dumber of smaller trees and shl'ubs which can thri,'c 
in the Hhade of the larger trees. Am()n~ the~c a,re the flowering 
clogwood (Corn u.s .florida), red-bud (Cercis Canadensis), witch 
hazel (Hama melis 1"ir{Jiflica), species. of Viburnum , Euonymus, 
Azalea, and others. In more open locaiitict-i, as about the margin 
of the {OJ'est, OJ' in clearings, ate many ~pccjes of thorns (Cr::tkw­
gu~) .'1 genus which is extraordinarily developed in ell.';tCl'tl America.. 

Cra,b-apple.tg, \~'ild plmns and cherrice, roses, spiraea, bl'amhtcs, 
Cllfl'ftnls and goo;;e-oclTics, honeysuckle, sumac of several species, 
are a few of the shrubs wide-~pread throughout t he "'hole area. 

This ma!;!nificent, Inixed fore;;t may be scen in great perfection 
in the sout hel'll Appalachian region. The variety of trees m vcry 
great, nnd the trees are tall nnd s,VJU metrical. There is l1 small 
admixture of conifers, white pine and hem_lock being common in 
places. 

A feature of this region is the remarkable de'·elopment of showy 
Ericaceae. Even as far north a8 New England, the beautiful 
mountain laurel (Kalmia laf1folt'u) is common, and in its southem 
tange it. may bccolTle a smaU tree. The great rhododendron CR. 
?naxi'm,um), also reaches New EnglandJ hut is much more abundant. 
further south. Few floral diEplays can equal the Nortb Carolina 
mount.ains: in May and ,June, when the thickets of laurel are 
covered with rosy bloom, and 1.he flame-azalea lights up tbe moun­
tain siclc with masses of orange and crimson. The big rhododen­
dron is very common, and on the higher mountains are extensIve 
thickets of the splendid purple R. Catawb-iense, a gorgeous sight 
when in ftower. Another characteristic member of the same family 
is the sorrel tree COxydendron). 

The young foliage of the deciduous forest exhibits a great variety 
of color. The u",olding oak leaves show exquisite tintS' of pink, 
gold and pale green, contrasting with the vivid red of tbe scarlet 
maple, and bright green of the tUlip-tree. The effect is as varied 
and beatltiful, if not SO gorgeous, lIS the tints which make these 
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same forests a blaze of ('olor in the autumn. Where the snowy 
flowers of t he dogwood, und j,he ros), pink of t he recl -bud light. IIp 
the forest just as the lc.2\'e,-; begin to unfold, 1he picture is complete. 

Sout.h of t.he Carolina.s and Tennessee the forests begin to assulne 
a more tropical asrc('t, \\ 'itb an inflf::iioI1 of blt>ad-Ie:wed ever­
greells, like mag:llolia, live oaks, Iiolly and Inurel (Persea), and 
in the coaslal region, palmettos, the northernmost representatives 
of the t.ropicul fam ily of palms, 

There is tl dec·idee( in f' l'e[l~e, too, in the number of woody 
cumbers 01' linna::;; Bignonia, trumpet. (,l'Cepel' (TeeomaL 'Vis­
tarb" yellow j a~l11 ine (CeiscmiulO) passion f1owcI's nnd some 
othol's , 3)'C added to 1 he p:rapes, (, lematl::i, Yirginia crceper) and 
other northern t:limbers. 

TI-IF: COASTAL PLAT~ 

Eastward from the Appalachian rnountain ",ys1ern, from Nf"w 
Jersey southwurd, is thE' Atlant ic coa~tal plain, nano\\' in it s 
lloT1.hern portion, hut widening at the south , and bceoJUing very 
broad in Lhe ('a_rolin~ and Ccorgia, where it pa~:::es into the 
coastal region of the Gulf of lVIexic·o. This wbole region is geologi­
cally comparatiYciy recent, and much of it, raised but little above 
sea-level. 

Noli h of Chesapeake Day, it is a DaTTO,,", more 01" less in terrupt,eci 
strip of barTen strand. A fen' plants, su t h as f,he dwarf prjekJy­
pear, ch:lrai!teri.-.;tic of this J"cgiOD, occur at points further north, 
8S in Nant.ucket nnd l\1arthtt's VineY.:l rd, .:lnd relics of 1his coastaJ 
flora arc also fOllnd in New Rl'Ul1s,yick .'lnd Nova SCDti:t, indicat ­
ing a former connection with the coastal plain further south, 
severed by t,he subSidence of the continental shelf. 

The ex1 ensive beaches of Long Island and New Jersey belong 
to this formation aud support a chararterist ic strand flora) much 
like that fOlmd along the Th1assacbusetts coast in similar loca,li­
ties, such as huckleberries, wax-myrf,les and others, and the stuuted 
trees are also many of the same species. In places the drifting 
sand is gradually burying the forest on the land side.' 

The Jersey pille-barrens have beeu very t horoughl:/ studied. 
The pitch pine (Pinna rigida) is t.he predominant species, and 

1 Hal"6hbergcr, loco cit .. pp. 413-123. 
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covers large areas, in an open formation, associated with scrub­
oaks of several species together with stIch shrubs, as huckle­
berries, Andromeda, Azalea, Leu cot.hOe, beur-berry and trailing 
arbutus, all members of the heath family, as well as many others, 
among them the sweet fern (Comptonia) and many herbaceous 
plauts, some of which are almost entirely confined to it. 

Cedar swamps in which southern white cedar (Chamaccyparis 
lhuyoides) is predominant, are a common feature of the region, 
and harhor many rare and interesting plants. Of the small trees 
and shrubs IUay be mentioned red maple, A1agnolia gla,Il.ca, ... lza­
Zea vi8cosa, black alder (lkx verticillata) and the fragrant white 
alner (Clethra alllifolia). 

The rare ferll Schizoea pusilla, occurs in this region, and cran­
berries, sundews and pitcher plants abound in the bogs, as well 
as the royal fern (Oslnumla TegaZis) and cinnamon fern (0 . cin­
namomca). 

The whole coast ROUth of New Jersey is desti\,u\e of rocky for­
mations, and the condit,ions are much 1ess favorable to the growth 
of algae than along the rocky New England shol·e. The wate,' 
is much waJ'mer, a.nd t.he algae are often of t.ropicnJ or sub-tropics,) 
types, e. g., Dictyota} Padina} Sargassum, etC' . :M.ru-shes abound 
along the tidal rivers} with a mixture of fl'esh and salt water types 
of vegetat. ion. 

From Virginia southward, the northern pitch pine is replaced 
by ot,her species} Pi nus taeda being the common species in Vir­
ginia. While the vegetation of the pine-ba.rrens, is on the whole 
much the same as in New Jersey, distinrtly southern species 
become increasingly abundant; locust, trumpet creeper (Tecoma), 
yellow jasmine (Gelsemium), ocellr in Virginia, and in North 
Carolina the southern elements become still more conspicuous. 
Among I,he charact.eri.tic species is the red bay (Persea borbollia) 
belonging to the laurel family ; live oaks and dwarf palmettos, 
and in South Ca.rolina the tall palmetto (Sabal palmetto) are COUl­

mono A famous denizen of the pine-barrens of the Carolinas, is 
the remarkable Venus's ftytrap (Dionaea muscipu/ll) unknown 
elsewhere. In this same region are also several species of pitcher 
plants (~arraceDia) . 

The pine f01·e..,ts of Virginia and the Carolinas are very e:..i;ensive 
RDd reach far inland , and are of great value. Neal' Washington 
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the common species i8 P. rigida, ftU't.her south the long-leaved 
pine, P. palustris, occurs, but P. taeda and P. rigida, OCCUI' through­
out 1.he region. These pine forests may have no other trees, 
or there may be 3n undergrowth of SlDaUer t rees, especially 
oaks. 

In SouLh Carolina, !IS in Florida, there are leyel sandy stretches 
of great extent, with a dense growth of the dwarf ""w-palmetto 
(Serenoa srrTltlala) interspersed with st.unted pines, including the 

FlO. :!1.-C'.\"J1rcss S\\'um l), Wnkullu. Springs, Floridn. 'l'a:r.odiu.m dii!li'idl'um, with 
'fiUandilia. Photo. , ProfessQr lJ. K~T~. 

'Vest 1 ndiRn P. ra,.ibaea. In Georghl- BTe B.'\1.ensh'B pw'e stands of 
the long-leaved pine (Pinus palustris), highly prized fOl' its timber. 
In the wet districts are often e;\:tensive Ie cane-brakes/' in whlch 
the principal element is the reed-grass, Arundinoria macrosperma. 
The coastal plain of the Gulf States much resembles the southern 
Atlantic coast aod the long-leaved pine is the prevailing species. 
This formation reaches its western limit in Texas, and part of it 
may be seen along the Southern Pacific raiJway, befor~ reaching 
the swamp-lands near New Orleans. 

As one passes from the dry prairies of the interior of Texas, 
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scattered pines begin to appear and finally form an open forest. 
This gradually is replaced by a mixed hard-wood forest Us the 
moister coastall'e!;!:ion is approached, and cypress swamps become 
frequent, in which one sees the fantnstic cypresses bearded wUh 
the Ii Spanish moss " (Tillandsia). 

These cypress swamps are among the most striking plant, as­
sociations of the countJ'y. They occur as far north as Virginia, 
near the coast, and extend up the l\1ississippi Valley into southern 
Missouri and Illinois. 

The bald cypress (Taxodiu1n distichU1n) , is a large tree, often 
growing permanently in \"Vater, but also in rich moist ground which 
is not submerged. ' ''here the ba..c;e of the trunk j~ submerged, 
t.here are developed on 1,he Toots, 1,he "knces/' conjcai outgrowths 
which appear above the water, and Herve for aerating the roots. 
The young trees are very !-i.ymmctrical in form) like most conifers, 
but the older trees develop a very irregular and fa.ntastically 
branched crOWD rising above the ot,hel' trees of the association. 
In the wctter pOltion.s of the cypress association j,he principal 
species are the sour gllm (Nyssa Oq71fllica.) nnd fl.n ash (Fro.Tin-us 
platycarpa), but oaks, maples) hickories, and some others alo;;o 
occur. 

In the Gulf region, dense growths of the dwarf palmetto (Sabal 
Adansonii) are commOD, and the branches of the cypress are 
heavily dl"aped with the dismal blackish strcumers of Tillandsin. 

About the margins of the swamp arc some showy berbaceous 
aquatics. Passing through this region ill early April, the writer 
noted two handsome species of Iris (1. hexagona, and I . cuprea), 
It white spider-lily (Hymenocallis), showy species of Phlox, Sen­
ecio, Oenothera and Lobelia, and magnificent masses of the royal 
fern (Osm·unda reyalis) as well as several other ferns. 

In the river valleys of eastern Texas there is a ha r·d -wood forest, 
which in places is dense and ,vith tl'ees of large size; but westward 
with the lessening rainfall , the forest disappears and the prairie 
becomes dominant. Eastern Texas marks the westward limit 
of t he southern deciduous forest as well as the pine forest of the 
coastal wain. 

The t r·ansition from the heavily Il'oodt'<l eastern states, to t he 
prairie states along and beyond the Mississippi} is a gradual one. 
·I n southeastern Michigan, northwest Indiana, and much of Illi-
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FIG. 22.-Alluvial swamp. about 8ix miles west of Tuscaloosa, Ala.bama. Photo. , 
Dr. R. M. Harper. 
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Dais, there is a mingling of forest and prairie floras. In alluvia l 
soils there may be a well developt'Cl forest of the usual ty pe, but 
with few er species than furth er east. In tbe ligbkr soil s, forests 
when present are much more open, and the predominant trees 
f.,l'C oaks of relatively small size. These Hoak openings" are 
familiar features of the transition regions of northerll Illinois 
and ·'Wisconsin. In the sandy soil at the foot of Lake l\1iehigan, 
there are white pines growing on the dunes, among the oRks, and 
in the 10Tl·er ground the pepperidgc (Nyssa sylvaliea) , is a lso a 

FIG. 23.-'Yoodland and prairie nenr Chicago: Sumac invading gn\8S~l!ind. Photo .• 
Dr. A. G. Vestal. 

feature of the formation . For the most part, however, the forest 
is a strictly deciduous one. With the oaks there are sometimes 
hickories amd walnuts. The trees of t.he oak openings are rather 
scattered with thin under-growth , except for grasses, and a variety 
of other herbaceous plants. 

The soil of the typical oak openings is usually a sandy one, and 
not fav"rable for the growth of moisture-loving plants . . Where 
there has been a sufficient accumulation of humus, a few woodland 
species become established, but they are few in number of species, 
and less IILxuriant than those of the typical deciduous forest. 
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TIll' following species of oaks occur ill the on].: openings, viz., 
Quercus alba, Q. rubra, Q. coccinea, Q. velutina, Q. macrocarpa, 
and Q. Af arylandjca. The common hickory is Cmya microcorpa. 

Th(' forpst of 1 hf' northern transition region according t.o H arsh­
berger 1 is of thrC'P kinds. On the ridges and hill-slopes oaks a rc 
the predominant tre-cs, but wi th these are associated hi ckories 
(CaTya alba ), asp('ns, cotton-woods, ash (Fraxinus sambu,cljolia) , 
hornb('ams (Ostl}'il, Carpinus), c~moe-bil'chJ butternut (J 'uglans 
cinerea), and occasionally bass-wooel (T i Na Amer1:cona) . In the 
moistf.'r a llm'ia l soi ls t.he silver mapl e', f.!;l'ccn ash , elm, bass-wood, 
black walnut, hickory and cotton-wood arc found . 

At t h(:' noJ11u'rn limit of the r egion, t h<,l'c a re sandy areas where 
thr whitc> pine and y(',\v occur, wit h birches and alders, this forma­
tion bcin~ dp('idedl~· borpal in character. 

Furth<:'r sout.h, in 10\\ '[1, there occur in the a lluvial formations 
n numbel' of m ore southctn specie's, like the honey-locust (ale­
ditschi"), Sycanlore (Platanus occidcntalis), and mulberry (1l1orus 
,·u.bra) . 

The grass-landR brcom£' man" and more pr('dominant westward, 
until t il(' unbroken prairie is reached, which at the north e:\iends 
unbrohll to the foot of the R.ockies. 

T ownJ'C1 the south t he grass-lands are less extensive, and in 
western Kansas and Nebraska the region is rather n dry stepp~, 

than true prairie, n.nd this is still morC marked in western T exas 
and N cw 1\1cxico, where the country is an arid steppe or desert, a 
northward extension of t he dry plateau of Mexico. 

'Vith the diminution in rajnfall towurd the west, and the in­
creased elevation, t.he dose sod of the eastern prairie is r eplaced 
by a n open formation of bunch grasses, among which occur many 
species of pJunts likt' the y uccas, Hnd occasional cacti, characteris­
tic of t.he a rid regions fwibm· south. 

The eastern prairie region has a fair rainfall , and the absence 
of trees bas been the subject of some speculation, as conditions 
would seem to be favorable for their growth.' H'has been con­
jectured that the prairies Owe their origin to the burning of the 
forests by th" IndiiUls to furnish feed for t he herds of huil"alo, but 
the latk r themselves may very well have played an important 

1 Loc. t:i.t., p. 52 J. 
t Bntahberger disl:ussEla this question at aorne length. ~ loc. cit .. p. 516. 
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r61e in the destruction, by close cropping of any young trees that 
may have attempted to get a foot-h old. Once o~tablished, how­
ever, the dense mat of grass offers VOl)' little opportunity for the 
growth 01 seedling trees. 

Fw-ther west, the extreme weather conditions, dry llnd cold, 
are sufficient to fi,()count for the absence of tr(>e ~ro\',i;h on t.he 
western plains, which naturally would' assume th{'ir presf!nt cOn­
dition of arid prairie or steppe. 

A study of the wet prairie near Chicago 1 indicaks that it was 

Fu.;. 24.-Sand Jlrairic. valley of 11Iinois River. Photo. , Dr. A .. G. Vestal. 

originally a swamp. While grasses are the predominant plants 
01 this prairi e, they are associated with a number of other char­
acteristic fOlms, some of which have very attractive flowers. 
Where tbere are remnants of the original vegetation , as along the 
railway in places, one may see in spring, even near Chicago, masses 
of pink phlox; shooting star (DOOeeatheon), the beautiful hird's­
foot violets (Viola pedata), and the hig leaves of the rosin-weed 
(Silpbium), whicb later sends up its tall stems bearing big sun­
flower like blooms. In the late summel' and autumn, golden-rOOs 
and asters abound, and the pink blazing-star (Liatris) is also 

1 Cowles. R. C., Bot. GazeUe, XXXI, p. 145, 1901. 
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common. ~Ui well as a number of Lt'gurninosae, c. g. , Amorpha can .. 
CSCCrtB. Baptisiu., 1\1 (,jijotus. 

The prairi (, l'('uchrs its most typical development in wC'stern 
I owa, ra~t(' 1'll l\:ansas and Nebraska, J and the Dakotas. The 
~J'IJSS flol"a. com pris(:'s over 30 speci('s, but there are mnny otbe]' 
Iwrb::l{,('Ous plants, of whi ch the most abundant are various Com­
positan, sUll-flowers, Con.'()psis, iron-weed (Vernonia.), :\~l'I'S and 
gold en rods, worm-wood (A.Jiemisia), and others. AnemoDes, 
hl.l'k~pUni, phlox~ vcrbena., oxalis, flax, blue-eyed grass (Si~yrinch-
1'U11I), milkwC'f'ds (Asclepias), are characteristic, as well as 01,h('1'8 
in cludin~ :";c\'f'I'ul genera of Leguminosae, e. g., D esmodiurn, As­
tl'!l~alus, Baptisia. 

The onl.'· "'oodv plants belonging properly to the prairie of 
this J'f'gion are a dwarf "iliaw (Salix humilis) and a rose (Rosa 
A rkausana). 

Along the streams, wjJJows ~U1d cotton-woods 3J'e found , but 
these do not invildc the prairie. Of course much of the original 
))I'airi0 haR b('(~n broken up, and is now covered with the gl'('at 
wlwat and corn fields of the mid west. 

The constitution of the prairie of K ebraska h~lS been "cry 
thoJ'ougbl~' studied. ~ ThcI'C are two types. depending on soil 
condit ions. On loamy soils there is a close sod composed of 
8('\'C l'a.l sprcics of grasses, e. g ., SporoboJus, Koelcl'ia, Eatonia, 
PnllicuDJj on hB11V)' day is the buffaJo-grass format jon, wh ere 
I. bunch grnsscs" form separate mats OJ' large tufts, with bare 
ground between . The most important of the bunch grasses are 
the buffalo-grass (B"ch/oij dactyloides) and "grama-grass" (B o"t­
clo" oligosta.chya) . Buffalo-grass formation is typical of most of 
tb f' weste,'u cattle ranges. 

A good many secondary species of grasses, as well as various 
other plants may occupy the space between the prevailing bunch 
grasses. One of the common gra,sses, Stipa comata, at once at­
tracts attention by its conspicuous silvery plumes. Occasionally 
a small yucca or cact.us suggests the still drier plains furth er west. 

Toward t.he north the true prairie reaches to the foot. of the 
mount.a ins which rise abruptly from the rolling prairie .• This is 

I Pound, .R08r.oe and Clements, F. E .. Botanical GIlU'.tte. XXV, p . 384, 1898. 
2 HurshbrrgCT, loc. cU., p. 526. Sceabo Woodard, J .. in Botonical Gazelle, May, 

192<1. 
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well illustrated in Glacier National Park in Montana, when" the 
rOlling prnil'ie of the Blackfeet Indian reservation meets the main 
range of the Rockies, This prairie is rich in showy flowers, and 
very Leautiful in the late summer. Ncar t he base of the mountains 
al'(, nense groves of aspens and scrub cotton-woods, while scattered 
conif('rs,-pj_l1es and spruces-begin t,o appear. 

The spring flora incfudes a number of pretty Iitiac(''Otls species, 
fdtillaries, neider-tongue (El1-thronium), mariposa Ulj es (Cal­
ochortus) and the blue quamash (Camassia e,<i;wlellla), formerly 
an important food plant of the Indi ans. Other Rp ring AowC'l's, 
like those of the eastern prairies 8re also met with, but it is in Jute 
July and August that tb(' prilirie flol'a is at its best. 

The prairie is of the bunch-grass type, and the silky plumes of 
Stl'7Ja comata, are very conspicuous. The space be-tween t he ~rass 
tussocks is ('ompleteiy covC'red with un extraordinary profusion 
of showy fl owers, reminding one of the flowery Swis::; meadows. 

This prairie is in the foot-hill region at an clpvation of about 
4,000 fect. Astfrs, golden-rods and scver.'ll Vf'ry beautiful spf'cies 
of Erigeron are perhaps tho most ~tbund:lnt flowers, and ~Uloth er 

oven showier composite is Ga'illardia aristata, whose bi~ yellow 
flowers with crimson discs are not infrequently s('en in gardens. 

Lupin s, Astrugalus, and several v(,tches arc abundant'J and ynr­
row (Achillacn), and several umbcllifers furnish mo,1; of t he white 
flowers. Bluebells (Cam,panu{a rotundl!olia) , one of the most wide­
spread of northern pJants, are extremeJ)' abundant and a shmv)' 
mint (Monarda) was conspicuous, and here and there were masses 
of the beautiful pink blossoms of a dwarf rose (R. A ,·kansana,). 

At the edge of the prairie, and along the banks of the streams, 
there is a, luxuriant growth of tall herbaceous plants with showy 
flowers, the most abundant being the pink fire-weed (Epilobium) 
which occurs in immense quantities, and with it is often associated 
a very showy Senecio, with golden yell ow flowers. Th e hug. 
umbels of the cow-parsnip (Heracleum) are conspicuous in the low 
ground, and in plnees the ground is scarlet with the Indian paint­
brush (Castilleja), of which there arc" number of e.tremcly 
beautiful' species in the mountains Ileal' by. 

Southward the prairie-region diminishes in breadth, a.nd the 
western plains gradually assume the character of dry steppes, 01' 

semi-<leserts merging into the arid Mexican plateau. 
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The southerll prairies are ill·icr t.ho.n those of the north, the 
region ha\ring V('11' bot !:;ummcr.s, and there is a considerable 
development of annual species such as chal'::t.ctcrize the desert 
and scmi-<lesert regions of the far western states. 

FLORIDA 

The only part of the United Stales which can be called tropical 
is the soutbern part of Florida and the" keys" south of it. The 

FlU . 25.-0pen pine forest (Pinus Cariw 

baea); undergrowtb of saw paitnetto, 
Miami, Florida. 

(' limate is a hot humid one, 
and the vegetation is to a 
great extcnt West Indian in 
composition. 

The eastern part of the 
Florida penin sula is mostly a 
sandy plain with coral rock 
nea-I' the surface. The gritty 
soil is covered wit;h a thin 
growth of coarse grass, and 
toward the south, the saw'­
palmetto (Serenoa serrula/a), 
is very abundant as an under­
growth for the pines which 
form an opcn forest. The 
principal species is the West 
Indian P. Caribaea. 

A common plant of these 
southern pine-banel1s isasmal] 
cy cad (Zamia Flaridana), 
which with a second species 
growing in moister situations 
are the only cycads found in 
the United States. 

Inland is the extensive re-
gion of tbe If Everglades I" 

formerly impenetrable swamps covered with a dense 1V0wth of 
saw-grass (Cladium e/f.i,Sum) . Here and there are streams which 
lead into the interior of this great swamp. Sometimes there are 
areas of more elevated land covered with pine woods, and t here 
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arf' also cyprc\ss swamps. This region is now being druined on nn 
cxtensivt' scale, the land being ('xceedingly productive. 

Alonp: tbe coast of southern Floridn. ate e>..'iensive mRngrove 
formations, t h,' principal species being the widl~spread Rhizophora 
mangle. 

Elsewhere extt:'usi\"e sandy beaches are encountered, with a 
characteristic strand Bora. Tl1ere i.'S ft mixtu re of typical northern 
spf'cies, Ijkf' the sen-rocket (Cakil p) and various grasses, anel 
tropical forms like the saw-palmet.to, and the beach morning 

FIG. 26.-1\lo.ngrove formation, Mjllmi, FJodd!l. 

glory (I pom.oea pes-caprae), the latter a denizen of pretty much 
eyery tropical beach, the world over. SmaH Cn,cti, a Yucca and 
an Agave hint at l\fcxicun relationships. 

While much of southern Florida is occupied by pine-barrens 
and the saw-grass swnmps of the Everglades) there a.re numerous 
areas of greater or less extent distinguished by good soil, which 
SUPPOlt heavy growths of broad-leaved trees. These patches of 
forest 3.re known locally as It hammocks, U and the v~tatioD is 
mainly composed of speciell common to the West Indies, or closely 
related ones,-in short, the flora of the hammocks is a distinctly 
tropical one. 
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With the live oa.ks, which usually are found in the hammocks, 
arc associated species of figs (Ficus) I mahogany J custard apples, 
laurels (P ersen), Terminalia, Eugenia, GuayaculD, Chrysophrllum, 
SicicroxyioD, ~1imusops and other trees UJld shrubs unknown 
elsewilpJ'c in the l'nited States. The tropical character of the 
Hora, of south Florida is shown by the numbeJ' of trees and shrubs 
of the lDftdcler family (Rubinccae), ~dcntu re of most tropical coun~ 
tries. In the temperate. rcp;ions, most Rubincrae arc herbaceous. 

YaJ'(ous Al'ac('uc, Cl'inuITI and Rrrncnoc'allis of the Amiu;,r!­
liciaccae, Canna" and Thalia (Nlal'antaccae), are all suggestive 
of the 'Vest Indies, and in t.he humid atmospherc of the hummocks, 
the trees are laden with epiphytic ferns, orchids and Bromeliads, 
presenting fl. pretty tropicl:l.l picture. Florida has many species of 
orchids, some of which like Vanilla and Epidcndl'um are distinctly 
tl'Opieai types, and very handsome. Pepcromia, a. dist inctly tropi­
cal genus of the pepper family bas two spedes in southern Florjda. 

No feature of the flora of south Florida is more distinctly tropical 
than t.hp palms, of wh.ich there arc over a dozen species. Except 
for the palmettoes, which much the Gulf states and Carolinas, all 
the palms of the eastern United States are confined to southern 
Florida. 

The coconut th ri ves along the shore as it does in most tropical 
countriesJ and in addition a re some dozen other species of palms 
most of which are confined to this region. The fin est palm of 
Florida is the royal palm (Oreodoxa reYl'a), also a native of Cuba. 

l\1ost of thr conifers of Florida are pines, except in the swamps 
where the cypress occurs. ..1\]1 exception is thf' rare and interesting 
Torreya tax1folia, a member of the yew family , known on ly from 
a very limjted habitat ill middle Florida. The only other American 
species T. Cal'ljornica is confined to central California. 

The fern flora of Florida is not particularly rich, but in the south 
includes a number of tropical genera and species. Among these 
may be mentioned Vittaria, Ccratopteris, A crostichurn f1UTeU71't, 

several species of Polypodium, and t he remarkable Ophiog/ossum 
(Cheirogio88a) lJalrnalurn. The latter, as well as a good many 
others, grow as epiphytes in the hammocks. Several species of 
Selaginella, Psilotum triquetrum and Lycopodium cernuum, nre 
also suggestive of the tropics. 



CHAPTER. V 

THE NORTH TEMPERATE ZONE-Concluded 

THE ROCKY MOUNTAINS AND PACIFIC SLOPE 

The main J'ange of the Rocky mountains extends from New 
IVlexic.-o to llOI'Ulwc:-;t,crn l\,ioniana, and t.hence into the Cauadia.n 
northwe~t . 

There arc t.wo pretty well marked regions which cliffeI' a good 
deal in ('harader. The highest, summits are in the southern 
part, of the ranp;c, !->cvcrai peaks in CalOl'ado, e. g., Pike's Peak, 
Long's Peak, exceeding 14 ,000 feei'l but the mountains are far less 
abrupt 1 han furihel' Dm1h. In nod.hern :Montana and Canada, 
the main nmge is very much broken up, with vcry steep slopes 
and sharp peaks, but none of the latter attain the a ltitude of 
t hoRe ftuthcr south. 

The national parks in Colorado, ~Vyoming and ~Irontana, 

make the Hocky Mountains very acces!;ible, so that the floras 
of t.hese interesting regions can be ensil :'l' studied. 

The countr)' near Denver, and in Estes Park, illustrates very 
well f,ho more salient featu res of tbe southern or Park region 
of the oa,<;1ern Rockies, 

A..., One a pproachcs t he mountains in Colorado, the prairies 
of Kansas and Kebraska merge into a semi-arid region of bunch~ 

grasses interspersed with xeroplwtic types reminiscent of the 
true deserts of the ~outh and west , This plain has "n elevation 
of about 5,000 feet, and in places, the foot-hi lls form sloping 
table-lands or IImes~H';, n whi ch are often t raversed by streams 
descending from t he mountains. 

The western edge of t he mesa is both more sheltered and 
betf,er watered t han the eastern side, wh ich slopes into the dry 
grass-land of the I(reat plains, The vegetation of tlj,e western 
edge of tbe mesa is of " somewhat mixed type, There is sufficient 
moi_~ture to permit thE" growth of a few conifers and aspens, 
and a number of shrubs and herbaceous species occur which 
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require more moisture than those of the open plains. There 
is also an infusion of high mountain species, which mingle with 
those belonging to the dry prairie. 

A featuJ'c of t.he Colorado moulltains are the II parks," broad, 
grassy, nearly level valleys lying between high mountains. Estes 
Park is familiar to tourists, a.nd is a good example of this forma~ 
tiOD. 

These parks are fairly level valleys having an elevation of 
u,()(X) to 10,000 feet. The grassy meadows are ri ch in beautiful 
ftowel"s, most of which are true sub·alpine types and quit.e dis­
tinct from the plains Rora. 

The Rocky mountain fl ora while having a. good deal in common 
with the alpine floras of Europe, differs in many details. The 
gentians, campanulas and primroses, are much less in evidence, 
while OJ] the othel' hand, .American genera, c. g., CastiJJeh, Pent­
stemoD, ~1.imulus, as well as Astel' nnd Solidago and some other 
Compositae, are very abundant, both as to species and iD(li­
viduals, and these are mostly absent from the EUropean moun­
tains, or in the case of the Compotiitac, much less developed. 
One of the finest of the mountain flowers is the great blue and 
white columbine (A qu.ileyia coerulea) the state flower of Colorado. 

Above the parks t he mountain sides are in many places clothed 
with a fairly heavy forest mostly of conifers. On Pike's Peak 
the timber line ascends to 1] ,500 feet. The forest is composed 
of several species. The yellow pine (Pinus pondl'ro$(f , val'. 8e()­

pulorum) is abundant above 6,000 feet , usually a.~,oci ated with 
Douglas fir (Pseudotsuga), t hese being the most widely distributed 
of the western conifers with the pos.'Siblc exception of the lodge­
pole pine (P. M urrayulIa,). Over large areas the Engelmann 
spruce (Picea Ellyel'manni) is tbe predominant tree, and is wide­
spread in the Rockies, but scarcely reaches the Pacific coast. 
Tbis species a..cends to the timber line, occasiollally over 12,000 
feet. In tbe higher altit udes, the yellow pine gives place to the 
limber-pine (P. jlexilis) , which reaches its best development further 
north. The alpine fir (A bies la.,:ocarpa ) also reaches t imber line, 
and lower, down the Pacific white fir (A.bie. eoneolm-) is met with, 
but never reaches the dimensiolls att.ained in the Pacific forest. 
On the dry slopes low bushes of juniper are common, as else­
where in the western mountains. 
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Nowhere do the deciduous trees play an important role. Except 
for thickets of aspens the de(:iduQllS tl'ees are confined to the 
canyons and river banks of t he lower elevations. Birches, wil­
lows and cotton-woods may be found in such localit·ies, and 
several spedes of oaks occur in Colorado, but are never trees 
of Jarge size, nnd lIsualJ.v merely sh rubs, forming part of the 
"chaparl'al " or scrub On the dry hillsides. 

North of the higb mountains of Colorado is an elevated plateau 
'whieh iR traversed by the Union Pacific railway in \Vyoming. At 
the continental divide, about 8,000 feet elevation, the (~ountry is 
an uuduJating dry prairie or steppe with a.lmost DO trees, and 
in genentl scanty vegetation. 

The YelJowstone Park is approached over much the same 
type of country, and is also a relatiyely level area with no high 
mountains in the immediate vicinit.y. The hills are covered 
with a forest of lodge-pole pine, but the trees are small. In 
the early summer there are a good many attractive Bowers 
growing in the woods and on the gtassy slopes, One of the most 
abundant. is a large yellow adder-tongue (Eryfhronin1n yrand-£­
jiorum) , Other characteristic flowers are some fine larkspurs 
and fringed gentians, and a small orange fritillary (FritilluT"/:a 
pUdica)_ 

The barren soiJ of the peculiar thermal formations is mostly 
bare, but it is interesting to note that some species, usually fOWld 
on the seashore, 01' salt mal'shes (SahCOTn1'Q. herbacea, R1.I:mex mari­
tima) , have established themselves on the hot alkaline geyser for­
mations, 

The- main range of the RockiesJ in northwest Montana and 
Canada, is extremely rugged, broken up into sepa.rate mountain 
massc~ with strep siopes and sharp peaks_ Owing to the latitude 
there is much more snow than in the southern Rockies, and glaciers 
arc common, especially in the Canadian mountains, and the snow 
Hne is much Jower. 

The main range traverses Glacier Pllrk in northwest l\iJontana, 
and affords a most interesting study in plant distribution_ 

The prairie flora to the east has already been referred,to, and an 
analysis of its constitucnt6 shows a mixture of eastern and western 
species, tbe former ratber predominating_ 

The eastern slopes of the mountains are exposed to the extremely 
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severe weather conditions of eastern Montana, intense cold, great 
summer beat, and scanty rainfall; hence the vegetation of the 
exposed areas is decidedly xerophytic. 

There are se"erallakes, more or less protected by the surrounding 
mountains, and about these, and in sheltered canyons, there is a 

FIG. 27 .-COniferous forest, Glacier National :Park, Montana. Left, western 
hemlock; right. western white pine. 

fairly luxuriant forest in which Douglas fir and Engelmann spruce 
predominate. Both of these trees descend to a much lower eleva­
tion than in Colorado, and the same is true of the limber-pine 
whicb becomes a fair sized tree, while usually it is a high mountain 
species 0' low and spreading habit. Some of the drier areas are 
occupied by nearly pure stands of lodge-pole pine, and low junipers 
grow on the exposed hillsides, where there is often a dense scrub 
or chaparral composed of a variety of shrubs. These include two 
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species of buffaJo-berry (Shepherdia), raspberries, currants, sumac, 
hucklebeJ'ries, plums, and others. 

Crossing the di "ide to the west side of thc range, one finds within 
less than t wenty miles a remarkable difference in the forest 
vegetation , due to a marked change in climate, The west side 

FlO. 2S.-Forcst. Glacier NationuJ Park. At right. center, cotton-wood (Populus 
trichocarpa). 

of the range evidently intercepts a large share of the moisture 
hrought by the west winds from the Pacific, and the rainfa ll is 
consequcntly very much greater than on the eastern si'J e of the 
mountains, Moreover the winter cold is much tempered by the 
westerly winds, ' 

The forest about U;ke McDonald at the western base of the 
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range in Glacier Park is a very heavy onc, and composed of a 
remarkable variety of conifers, which attain a much greater size 
than those of the eastern slope. 

The most abundant tree is the western larch (Lari x occidenlali,), 
a gra.ceful trct', sometimes exceeding 150 feet. in height. This tree is 
dcciduou!S, like its relative the 
eastern tamarack. 'With this 
are the Douglas Iir and Engel­
ma.nn spruoe, find at higher 
elevations the alpine tiro Be­
sides these, however, are spe­
cies belonging to the humid 
Pacific COltSt fOl'est, the grand 
fir (Abies grandis ), giant arbor­
vit.ae (Thuja plicala), and 
western llcm!ock. The west­
ern yew (Taxu8 breVlfolia) is 
commOD, but does not be­
come a tree. For the number 
of speci("s of conifers growing 
togcthCl", this forest has few 
if any equals. 

The peaty soi l supports an 
interesting assemblage of bo­
real shade-loving plants. The 
twin-flower (Linnaea) forms 
ro.:tensi ve ca.rpets in places, 
Bnd the Indian-pipe (M 0110-

tropa umjlora) lifts its clus­
ters of d""d-white stems and 
flowers from the dank mould. 

FlO. 29.-Fotest interior, giant arbor­
vitae: Lake McDonald, GJacier Na.­
tional Park. 

Pipsissewa (Chirnaphila), and several species of Pyrola; the 
dwarf COl'llel, and several orchids, e. g. , coral-root (Corallorrhiza), 
rattlesnake plantain (Goodyera); Cli1ttonia uniflota, Berberis 
repens, Aral'l:a nudicaulis. 

Where'the shade is less de.nse, as along the banks of the smail 
streams, and in clearings, a number of characteristic species are 
noted. Elder, cow-parsnip (Heracleum), and maples make fine 
masses of foliage in the low ground, and with these are associated 
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the handsome leaves and large white flowers of t he thim ble-berry 
(RubtLS Nutkanu::; L n.nd the II devil 's club" (Echinopanax hOl'ridus), 

3. handsome hut, horribly spiny shrub, an emigrant from t he 
Pacific coast. Ferns arc Dot uncommon, and the lady fern 
(A 8plcnium filix-foemina) is especialJy ttbundallt and luxuriant 
in the low ground; also a variety of shrubs, snowbf'ny (Symphori­
Carpll...~), SpiraeaJ Vib\l1llUID, t \yin-bcny (Lonicera, 7:1LVolucrala) . 

\""bil ~' dt'ciduous t.l'C("S are grcf1.Uy in a minority, the fOl'(,'st is 
not so exclusively coniferous as that of thc drier parts of the 
mountains. The canoe-birch is not Ullcommon, and b('comrs a 
tree of con~(.kr:1ble size, while thE' bal~lm poplar (Populw'i Iricho­
carpa) iR It lofty tl'r(' wi th taB straig-ht trunk, l'inlllinp, thL' con ifC'T::) 
in height. A ~mall maple (AceI'. a1abrwn) is also conunon. 

Showy flOWl'l'S ~lre }pss nhund::mt than in t.he drier and more 
open country of the cast('rn side of the mountains; hut at 
high er eievations there are many bea.utiful alpine and sub-alpine 
species. 

The alpine meadows of the northern Rock~' j\'fountains have 
a profusion of extremely bCllutiful tlower'8, and there Hn' m':lIlj' 
intcl'Csting and attracti,'<' }'ock·spt'cies also, like the Pentstcmons, 
Epilobiwn labjoZiu'ln, variolls .<);.lxifr:lges, ston f:.'-c)'ops, etc. 

Th e moadows earJ:v in the season an' miol'Ded with thr Ia.rge 
yellow addcr4ongue, which sOon ripens its fruit and is followrd 
by a great val'i et,y of attractive flowers. Yellow a.11ticaJ white 
valcl'ifll1J blue gentians; and lupins and magnificent sC:ll'let , 
crimson and pink C'astillcia abound, as well as many other pretty 
and intcn~sting species. In the wetter ground a beautiful pink 
~1imulus (AI. Leu'isii), is abundant, as well as yellow Senecio, 
larkspurs, fOl'g(lt-me-nots, asters, Erigeron , and a pale yellow 
columbino, quite different from the blue Colorado species. The 
curious little a elcphant 's head JJ (P ediclllar£s Groenlandica) is not, 
uncommon, and the pretty grass of Parnassus (Parnassia) is 
abundant in moist places. A very conspicuous plant of the sub­
alpine region is the green false-hellebore (Veratrmn viride), whose 
big plaited leaves, and tall racemes of greenish flowers, are ex-
tremely common. n 

Among the rock~plant8 is the mountain avcns (Dryas octopetala), 
a species common to the arctic and alpine regions of both hem­
ispheres: Other wide spread speci"" Me S ilene acau/.is, Iceland 
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poppy, and the little primrose, Primula Jarinosa, With these are 
associated such distinctly American genera as PentstemoD and 
Phlo" 

Northwestward, the western RocJ...-y Mountains unite with the 
northern Cordillera in Idaho, Washington and British Columbia; 
and this accounts for the strong infusion of Pacific coast species in 
the Rockies of Idaho and northern Montana, These are mostly 

FlO. :lO.-Alpine v~gctation , Cinder !\'!\tional Park: left, Alpine fir; right .• [ruse­
hellebore ( \l eratrum 'IIiTidt,) . 

absent from the southern Rocky Mountains, where the drier and 
hotter climate is less suited to these northern moisture-loving 
species. 

West of the main continental divide is the extensive plateau 
region , the Great Basin, comprising most of Utah and Nevada, 
and parts of Idaho, Oregon and Washington, This is a region of 
arid steppes and broken mountain ranges, with Hght precipitation, 
this being specially marked in the southern areas, 
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The arid climate of the Great Basin is due largely to its almost 
complf'tc encirclement by lofty mountains. The western Cordil­
lera forms nn effective barrier against the moist Pacific winds, 
and the fSouthl'nl portion is opcn to the bot wiuds from the IVlexican 
plateau. Except for the Columbia and its tributaries, which 
traverse the northern parts of the basin, there are n O streams of 
impOItance within the area, and these are often lost in t he desert 

sands, or as in the case of the 
Jordan, flow into saline lakes. 

Parts of the region, like that 
adjacent to t he Great Salt 
Lake, are deserts of tbe most 
pronounced type, quite desti­
tute of vegetation; or the arid, 
often a lbline soils support 
only " thin growth of such 
plants as sage-brush (Alte­
misiaL and gl'ease--wood (Sar­
cobatus) and similar shrubs 
capable of enduring long 
periods of drought. 

This region is traversed hy 
the Union Pacific rai lway, and 
between Cheyenne and Reno 
one has an opportunity of see­
ing the- most characteristic por­
tions of this Great American 
desert. 

Fta. 31.--Sub-nlpirw moadolV, Glacier 
NationnI Park. 

From an elevation of over 
8,000 feet Itt the continental 

divide there is n descent of about 4,000 feet into Utah and Nevada. 
The bunch-grass prairie of Wyoming passes gradually into It dry 

steppe with thinly scattered bunch-grasses interspersed with sage­
brush and other xerophytic growths. The rocky hillsides support 
a rew scrubby junipers and firs, and various low shrubs and herba­
ceous plants in the sheltered hollows among the rocks; lIut these 
mostly disappear in the iower parts of t he basin. Where there 
are streams, the banks are lined with willows and cotton-woods, as 
well as a number of deciduous shrubs, currants, elder, roses, 
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spiraea, etc.) and herbaceous plants, like ast<>rs) golden~rod) willow­
herb, and others. 

Along the railway in Utah and Nevada fi rs fnl' as onc van sec, is 
a monotonous landscape of. barren plains and low hills sometimes 
almost destitute of vegeta.tion, but usually covE-red wit.h a dull­
green mantic of sage-brush which is the pJ'{,-"(]ominanj, plant of this 
region. Bet.ween the clumps of &'\ge-.brush, there are of1,en scat­
tered tufts of grass, and sometimes aftel' spring rains, vtl,l'ious 
flowers n.ppear- for a brief season. Among these may be mentioned 
the "sego lily" of Utah, a pl'etty lily of the genus Caloehortus; 
evening priml'ose, Jupins, and V3l"ious other showy annuals. 

When the soil is stl'ongly alkaline, gl'ease-wood (SarcDbatus 
vermiculari.,!;) takes the place of the COl1lmon sage-brush, and with 
it occur other plant,; characteristic of alkaline soils, c. g., Atriplex, 
Bip:;clovia, Sual::,da and others. 

This dreary landSCA pe continues n.lmost to the foot of tJlc 
Sicn"as, INhere the effect of the coastal moisture begins to make 
itself manifest. 

This arid region extends northward int.o Oregon and 'Vashington, 
where desert cond it ions are lcss extrelllP) and the northern port ion 
of the Grent, Basin is traversed by the Columbia which brraks 
through the Cascade mountains and reaches the sea. A con­
sidemble portion of t,he Columbia basin lies in this arid region, and 
although much of it is very dry, there is a true forest growth in 
many places, and even at the lower elevations the yellow pine may 
form open forests. Only a small area in eastern Washington is 
comparable to the deserts of Nevada and Utah. 

The desert of the Great Basin has a much more monotonous 
vegetation than the regions to the south. The Cacti, Yucca.'>, 
and other striking forms of the deserts of Arizona and southern 
California, are almost entirely absent. These are of Mexican 
origin, 8.Dd apparently not fit ted for the severe winters of the 
northern desert. 

Of course, even in a true desert, region, the shelt.ered valleys, 
watered by mountain stl'eams, may develop a relatively luxuri­
ant veg~tation, and if sufficiently open ~re available for cultiva­
tion. Before reaching Ogden, the rail"".y passes through tbe can­
yon of the Webber River, which furnishes water for irrigation, and 
whete the floor of the valley expands there are prosperous looking 
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ranches with luxuriant fields of alfalfa and ot.her crops, and fine 
orchards. The contrast between the fmcst growth of some of 
these sheltered canyons, and the barren desert without, is quite 
extraordinary. 

As the lower slopes of the Sierra and the Cascades are reached, 
t,he eff{'ct of lht' increasing moisture is :::;ecn in the grt'a.ter number 
of t l'CC'f) as 011(' ascends tow(1,rcl the summit of the ranges. Although 
the l.'a:stel'n !Slopes of the Sierra. firc much drier than those of the 
Pacific sidc, ncvcl,thcJess there is an abundant growth of fine 
trees in lrhieh the }"('1I0'v pine predominates. 

This iut.crmediatc region is well shown near Lake Tahoe, 

FIG. 32.-be!3'crt vegetation. Utah. Sage-brush (Arlemwia "p.), CltrYiJothamn~1I 
8p. Photo., Mr. Fred BU88. 

which lies at about 6,000 feet elevation on the houndary between 
Nevada and California. About the eastern shore, the yellow pine 
is the commonest tree, and sage-brush and other xerophytic plants 
occupy the ground between the trees. On the western side, er;­
peciallyat the northern end of the lake, the effect of an e~remely 
heavy snow-fs.ll is seen in a forest of mixed conifers, in which 
the white fir (Abies concolor), is the commonest species, with 
suga~ pj~e (P. Lambertiana), yellow pine, and incense cedar (Li-
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bocedr"s decllrren8). In moiste,. gmuDd the tnmarack (Pinus 
!llurrayana) occurs. 

The drier ground is covered with chaparral , in which the cha.r­
acteristic western shrubs .Manzanita ane! Ceanothus are conspicu­
ous. Alpine mcadows like thosc of the Northern Rockies arc 
common, fUl<) .in gr.nemJ the v{'getation is much like that of the 
western Rockies a.t similar altitudes. 

THE PACIFIC COAST 

Glimatic conditions on tlw Pa,ciae Coast urc very different 
fTom those E-lsewhet,c in NOrtJl America., whe.re for the most part 

FICl. 33.-Coniferous rorest. Lake Tahoe. California. Left. incen8C cedar, ycUow 
pine; right, wnite fir. 

the clirna.te is a pronounced continental onc, with great extremes 
of heat !tnd cold. 

The whole coast, from Sitka to San Diego enjoys a remarkably 
equable climate, insular in type, rather than continental. The 
two great f"ctors concerned are the lofty range of the Great Cor­
dillera, protecting the coastal strip from the grent temperature 
fiuctuati<lns of the interior, and secondly the proximity of the 
ocean whose smfacc waters maint.ain a nearly constant tempera­
ture, which has a very great influence on that of the coast, especially 
as the prevailing winds are from the sea. 
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The effect of the ocean tempemtul'(' is especially marked on the 
immedin.tf' coast. Ban Francisco, lat. 38°, about the same as 
'Vashing-toll , hilS :1 mellU anuual 1.eJllpcrs,1,uJ'p. of 55°11', with only 
ton tiqrl'rf's ditrel'rnl'C' i)('tween tile warmest and coldest months, 
viz., Goo-50°. III \V:lshinJrt,uu, the C\itferC'llc€' is morc than four 
times aB great. Th e nlodl'r:lting effect of the o('ean is particularly 
no1,j(,:(;3.010 at the north . Si1kti, scven1,ccn drgl'E'f:!s north of Nf'W 
YOl'k, ha s almost exactly the same t empcrat.w-c (+1 'C) for its 
coldest month. 

Awny from the immediate coast the temperature is greatly 
infiu(lDced b~' topogrHph~r . \\~b('J'(, the cool Qcr::m winds in summel' 
are intercepted b~' mountain ranges, as in central and southern 
California, arid regions like parts of the San Joaquin Ynlley and t he 
Mojave desert sllOw the highest SlWlll1cr temperatures of uny part 
of the United States. For example a1, Needles, on the Califomia 
bank of the Colorado Hi,'cl' in the :Mojuye desert, there are few 
days in :;:;ummel' when the thermometer dops not reach 100°F, 
and J 2()O und ('ven morc fl.rc sometimes rcgjstcreci. This same 
region, ill winter, is snhjC'('t, 10 sh}lI'p frost. 

The distrihution of rain on the Pacific Coast is also vcr.y different 
from that of pastern North America. Th~ rainiest regions arc at 
the north, where some of the stations have annual m('allg of over 
] 00 inc.:hrs, and exceed any points in the casteln r nited States. 
Southward the rainfall diminishes rapidly until at the Mexican 
boundary it is ten inches or less. 

Like the temperature, the rainfall is also strongly controlled 
by topography, especial ly by the trend of the mountains, and there 
ma~t be a great difference in precipitation within a short distance, 
due to topography. At Stanford Cniversity which lies to the 
east of the outer coast range, the annual rainfall averages less 
than 20 inches, but at some stations, e. g., Boulder Creek, about 
twenty-five miles away in an a.ir-line, it is morc than three times 
as much. 

Of course these great differences in temperature and moisture 
exercise a great influence upon the vegetation. For example, the 
Santa Clara VaUey in the vicinity of Stanford University, is an 
open "rassy savanna, with scattered oak trees, and only on the 
northern slopes of the hills do the trees form an approach to a 
forest. In the mountains, however, in the regions of heaviest 
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rainfall, is a magnificent forest of giant redwoods, with an under­
growth of almost tropical iuxurianc('. 

Throughout the southern part of the Pacific Coast, including 
all of coastal California, the winter is a period of activ{' v('p:ctation. 
The rains are confined to the cooler part of the yeRr, t he summer 
being quite rainl('ss in most of California; and as far north as 
British Columbia HlP rains ~l1'e sma]} in amount compnred with the 
autum.ll and winter precipitation. Thus in lowland California, 

FiG. 34.-SlllltU Clam Valley, ncar Sttlnford University. White oak, with 
mistletoe (Pllof{lde1t.dron jlav68ce'/l.~). 

at least, the growth periods are rC:'versed when compared with 
eastern North America. 

During the long dry summer the native vegetation is largely 
dormant, but with the autumn rains, in October and November, 
a host of annual grasses and herbaceous flowers sprout, and the 
perennial herbs, especially the numerous bulbous and tuherous 
species, start into growtb, continuing to grow through the rainy 
winter, flewering in spring, ripening their fruits and d)';ng down 
after the spring rains have ceased. 

As in all climates with mild winters, there is a preponderance 
of evergreen trees and shrubs. Not only are coniferous trees 
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df've\oprd to it remarkable degree, but n great, variety of broad­
leaved evergrecns arc fuund , especially in the southern part of 
the UJ'f'f1. Evergreen oaks, laun'ls, hucklf'bcl'ries, barberries, and 
other less familial' genera, abound in the Californian flora. 

The mild climate and a vcry hea\''Y rainfall result in n luxul'iant 
forest as fa.r nort.h as nbout 60° in cOl.lstnl Alaska, corresponding 
in latitude to northern Labrador and the southern tip of Green­
land, regions of :ll'ctil.: cold and destitute of an:y forest vegetation. 

A feature of the Pacific coast is un extraordinary development 
of the giant kelps, the-sf' huge brown sea-wl.:('(ls growing in profu­
sion all the rocky shorc'.':! from Alaska to the J\rexic[1n boundar,)', 
being ('specially abundant in Central California, 

The best known of the giant kelps is the great bladder-kelp 
eM acrocystis ]JJJ/'1Jcra), whi(;h also is found in the coldC'r waters of 
the sout,hern hemisphere. Other kelps reaching a gl'eat size a re 
specit,s of AluJ'in, Egrcgia, N C1'(-'OC.VRtis and Pel:lgopbycus, The 
hvo latieJ' may reach a )C'Dgtb of JOO fL'C't or more, and grow in 
dpcp \Va,t el', the huge ieaY<'s heing buoyed up by a. sin~l(' globular 
float ! which in Pelagophycus is as lal'ge as a coconut. 

The majority of these kelps are peeuli"r to the Paeific Coast 
of North America, and ('onstitute one of the most remarkable 
fea tureti of the Pa.cific Coast '·egetation. 1 

The typi cal ('oastal Bora of southern Alaska is well developed 
about Sitka. The forest is very dense, made up mostly of two 
species, the Sitka sprllce (Picco Silchensis) and a hemlock 
(Tsllga Merlensiana) . A thi,·d species, the Alaska eeciar (Cham­
aecyparis }{ootl,atensz's), has been largely e).1.el'minated, as its 
wood is especittlly prized for making the great dugout canoes, 
and for wood carvi.ngs. 

While the trees of this forest do not attain the great size found 
further sout h, stiU they are fine large trees, the spruces often 
attaining a height of over 100 feet, with a diameter, o('.(;Rsionally, 
of 6 to 8 feet. The forest fioor is covered with a dense carpet 
of mosses, which also cover every stump and faUen log. Among 
the mosses grow the usual low evergreen species of the northern 
forests, e. g" Pyrola, LinDaea, dwarf cornel, various \-;pecies of 
Lycopodium, and ferns, "etc. The abundant and constant mois--

1 The algnc Dr thl:; Alo.ska. COl.\St are decribcd at 110m!:! length by Hnnmberger, 
loco cit.. p. 581. 
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ture is especially fa vora ble for seed-germination, and myriads 
of tiny spruces and hemlocks are found on every log and stump, 
growing in tbe moss. A.s the logs decay very slowly, it is common 
to see a young tree perched on a stump several feet above the 
grollnd, sending down its roots unt il they reach j,he earth. Wben 
the log or st,llmp finally det'ays and disappears, the tree is sup­
ported by a. cone of stilt -like l'OOts often five or six feet high. 

TTl every deal"ing is an impenetrable jungle of shrubs and 
young trees, anlong which the spiny devil 's dub (EchiDopanax) 
is only too abundant. It is, however, a remarkably handsome 
plant., wH,h its large palmate le:-lVcs and spikes of showy J'ed 
bcajes. This, with the huge leaves of the Aroirl , LysichitoD, 
knmvn locally as j(skunk-cabbagf\" gives quite a tropical af.;pect 
to t.he edge of t.he i'lngle. The ,almon-berry (R ubus speclaoil,:s) 
with pretty pink Howers, and showy red and yelJow fruit , is a 
common and characiel'istic shrub. Red-berried elder, hm:kle­
berries, mountain ash, roses and spiraea, arc also abundant 
in the woodland 1,hicket:-;, and in low ground are extensive growths 
of the giant horse~t.a il (Egniseturn tel11loteia) . 

Deciduous tree$, willows, poplars, alders and small maples, 
are mostly restricted to the banks of the numerous streams. 

Sphagnum bogs abound near Sitka and contain the usual 
northern bog-species: sundews, cranberries, Kal1nia glauca, 
various bog orchids, buck-ben.n (lVJenynnthcs), et.c., with numer­
OilS grasses and sedges, including species of cotton-gra (Eri­
ophol'lIm). The pools in the Sphagnum bogs are very rich in 
small al,,'B.e, e. g., desmids, diatoms, and a great variety of other 
unicellular species. 

BIU'!:ISH COLUMBIA AND PUGET SOUND 

The general character of the co';";tal vegetation of British 
Columbia and Puget Sound, is much the same as that of south­
east Alaska, but with the warmer climate, the number of species 
inCl'eases and the trees reach enormous size. About Puget Sound, 
the DOllglas fir (Pseudotsuga DOllU/asii), I is the most abundant 
species, ;nd is the most important timber-tree of the Pacific 
Coast. Originally forests of tbis species everywhere lined the 

IP, mxifolia. . 
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coast, but the accc~sible areafi have been mostly stripped of 
timber, wi t h the development. of the cities aod agricultul'al 
dist ricts. These forests, ,,-here ther still exist, are vel'y dense, 
and 1 he trees at,tuin a great beight, occasionally upwards of 
300 feet. 

The trees of t he Alaska coast forest also occur, and the Sitka 
Or "tidehl,nd )' :o;pnl('f! nHains it !'; great.est development here, 
as does the giant aruol'-\·itae (Thuja 1Jlicafa) known usually as 
II cedar. II or the de(,iduolls t rees of this re~ion, the big-lea ved 
InapJe (Accl' rnaCr07)hyllwn) and {,he hand:'lome flowering dog­
wood ((:or nu8 1\: ((Ualli/) are conspicuous. These with the smaller 
vine-leaNed maple (.1, circinnatum), color brilliantly in the 
aut umn and make fine masses of color In t.he evergreen forest. 
From \Yashington ~()lIth, t he fine ,vest ern rhododendron (R. 
Cal,((onl'iclUn) iR abundant, as well as the shrubs found in t·he 
luore llorthcl'!1 forest. Another characteristic shrub is the salal 
(Gaultheria shal/oll), related to tbe li t tle wintergreen of the Atlan­
t ic stat.es. 

In t he neighborhood of Tacoma al'e some open prairies where 
are oaks (Quercus G'arryana) in scattered grxn'csj b!lt as a rule, 
oaks are not Rbundan t in this region. 

Wbile the forest. hns been largely rllt away from 1,h. lowlands, 
one cnn get, nn idea. of the primaeval forest from the pieces of 
fore~t land t hat, have been reserved for parks. Thus Stanley 
Park n,t Vancouver ha:-; enormous specimens of tideland spruce, 
cedar, a nd Douglas fir, and shows what the coastal forests were 
before the advent of the white man. 

The west.ern slopeR of the Cascades are (~overed with dense 
forest in \\"hi t b the· D Ollglas fir is much the most abundant tree, 
und oft;en forms pwoe stands of great e).i.ent. 

The gJ'm)t volcanic peaks whi ch rise from the Ca.scades il1t1s­
trate very beautifulJy t.he change in vegetation as one ascends 
from ~ea-Icvel to 1 he regions of perpetual snow and ice. The 
snow-line is abollt 0.500 feet elevation. 

The finest of all t hese mountains, 1I1t. Rainier , is easily acces­
sible, and shows perfectly the different zones of ~egetation. 
Morcoyer, as it is a National Park, the forest is hrgely intact. 

A t the base t he forest is mostly Douglas fir. Above this the 
Daugl.s fir is associ"ted with wbite pine (P. ",onticoia) , hemlock, 
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and two fine firs, Abies qrand£s, and A. amaOilis. Ahove 3,500 
feet, the Douglas fir is replaced by the nobJe fir CA. nob£lis), 
and at timber line, the Alpine fir CA . lasiocarpa), and white­
barked pine (P. albicaulis) are found . 

The ground flora of the forest is very much the same as that 
in the northern Rockies, and the same is true of TIlany of the 
species making up the luxuriant thickets of Sbl'ubs in the more 
open places. The vine-leaved maple, already referred to, is 

FIG. 3b.-.'\~'!ilallchc lilies (Erylhronium I(wiltmU,(I1I ) , !ioU. Ranier. 

one of the commonest and most beautiful. It closely resembles 
some of the Japanese maples, and like them in the fall assumes 
gorgeous hues of crimson and scarlet. 

The alpine flora of Mt. Rainier is perhaps unrivalled in Amer­
ica. As the snow meltR, the alpine meadows are adorned with 
a great profusion of bea.utiful flowers. Beds of hig snow-white 
H avalanche lilies" (Erythroniu1n ?n01ltanU'm,) spring up close 
to the snow-banks, and dense masses of brilliant crimson Cas­
tilleia, blue lupins, and pink heather (Bryanthus), make superb 
expanses of vivi.d color, and Virith these are many others, many 
of them wide·spread alpine species. The unusual profusion 
of Bowers on Mt. Ranier is probably due to the abundant mois-
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t,UJ'C from the great snow fields and gln,c: iel's which ('over t he 
mountain for a diRtance of nearly 8,000 feet,. 

The east.ern slopes of the Cnseacies arc much driel', and the 
pla1,cau traversed by the Colum bia and its tributaries is arid, 
and belongs mther to the Great Basin than to the Pacific CoIlS!. 

The southern Cascades have a much less luxuriant vegeta­
tion than in t.he Puget Sound region, a.nd this becomes very 
marked as the California boundary is reached. The northern 
conifers become less numerous, and the yellow and sugar pines, 
and white fir arc more in evidence, and indicate an approach 
to the dl·jer c1imnte of the Sierra Nevada. 

Along the coast, however, the denflc wet forest belt is con­
t inued into northern California, but the characterist.ic trees 
of the northern forests are to a ~I'eat extent. replaced by the 
redwood (Seql101'(L SemlJC'nirens) , whit·h in some places forlTIs 
pure stands of great extent, and throughout the great redwood 
belt., rea('.hjng from sout.herD Oregon tlO central CaliforniR, is 
the predom inant ~pecies. 

Ar-osociated with the redwood, throughout most of its range, 
is the tan-bark oak (Pasania denf)ljlora) the on ly American repre­
sentative of a genus otherwise restricted to Himalayan and Indo­
Malayan region.,. Another beautiful tree of the redwood region, 
but Dot confined to it, is the macll'ono (Arbutu8 1I[enz1:esii), with 
broad evergreen leaves suggest ing a magnolia. This reaches 
its gl'eate!:it dimensions in central Cali fornia. 

Owing to the great diversity of topography and climate, Cali­
fornia surpasses any other equal area in the United States in the 
rjc}mess of jt.., flora. Not onJy js U)e Dumber of species very gre.f!t 

but a suprisingly large number are peculiar to the state, and often 
of very limi ted range. 

Covering 10 degrees of latitude (42" to 32") and with a coast­
line neal"iy a thousand miles long there is naturally considerable 
range of climate due to latitude; but this is very much less marked, 
8s regards temperature, t~haD is t·he case on the Atla.ntic coast, 
due to the uniform temperature of the Pacific. 

While tbe temperature in California is relatively little affected 
by latitude, this is not true of the precipitation. Eureka, near the 
northern end of the state has more than four times as much rain 
as San Diego; wbile some stations in northwest California may have 



P I..A.TE Xl.-Redwood forest. Hu.mboldt County. California. Pharo., CQurtuJ/ Q/ 
Sa~e II~ Redwooda League. 
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morc (,}Uln a. hundred inches annually. On the other hand, 
some places in the desert of southcm California arc almost 
rainl es.<.;. 

T opogt"D.phy plays fin c~treJllely impol1,ant, role in de1,cJ1rll11ing 
t he climate of different parts of Cajj[ornia.. The princjpaJ mOLJn~ 
tainR arc parallel with the {'oast. III central Cali fornia there are 
three, the outer a nd inner Coast l1anges, a nd the Sierra NCl,'ada 
forming the east em boundary of the state. At t he north t he 
Riskiyous ~epara.t.e California from Oregon, and conncc·t with t he 
~()utheru Cascades. In ccntral California the Tehachapi .Moun-
1 ains conned, the Coast R anges [Lnci the southern Sierra, and in 
southerll Ca lifornia arc more 01' l e~s isolated lofty mountn.ins, t he 
San Bernard ino ano San .hcinto rn.ngc!'i. 

These mountain l'angcs excrci~e an immem,e efTect on the climate 
of t he adjacent regions. Thus whilE' 1 he weE:t.ern ~lopes of t he 
outer Con~t. Ran~e I'eceive a hcnvy rainfall , so that the northern 
red wood forel't i:-: p l'ohahly t h(' heaviest :;;ifLnd of t im her in the 
,Yod el, the valleys to j he cast arc 100 dry t,o SUppOIt anything but 
a Rcnttered g rowth of oak::., :-md are often quite tl'celess. 

In the southern p::ut of t,he ~tn.t.e, where the pJ'('C·jpjt,at ion at 
best is scanty, Ow moist ure-laden \Yinds from the O(:CllD are quite 
unable t.o reach f he interior valleys and plnt eau!', and these are 
more or le~s complete deserts, Jike t,hc :Mojave desert, Death 
Ya lley, and the Colorado desert. 

In cent,ral California , the great centnll valley, made up of the 
Sacrn.mento a nd San Joaquin, has. a very fight rainfall except in 
tbe upper Sael'amento VaIJey. For t he mo~t part the rainfall is 
insufficient for ordinary farming , but uncleI' irrigation these val­
leys are ext.remely proclucth'e, flnd a great quantity of grain, 
including ri oe, alld frui t of all kinds, make lhis g)'eat valley the 
most important. ngl'itult nrail'egion of California . 

There may be great differences in temperature and precipita­
tion due to local condit.ions. For example, San Francisco, situated 
on a peningula exposed to the full effect.s of t he ocean wind and fog, 
hDs R J'emarkflbly cold summer climate, the mid-summer maximum 
Ilsually being I'elow 70°F. In the central valley, at f,his season, 
intense heat prevai.!s, ",hile in the deserts of southern California 
are t·h. hottest regions in the United States. Even in the imme­
diate vicinity of San_]?rancisco places lying inside the Coast Range, 
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c. g., Stanford Uni versity, usualJy have smnmer maxima tell t.o 
twenty degrees higher t.han the city. 

'''hife the west side of the Coast Ran~es iutercept1!l much of 
the moi~tlll'e from the o('ean ,dnds, so that the \"ulIeyR are corn par­
tively dry, t,he mountains arc not of sufficient. elevation to shut off 
the Sierra from the moisture laden winds, and the we:-;t side of 
tbe Ricrra above about 4_/)OO feet bas n. very heavy pl'ec.:ipitat ioD, 
mos1.ly in the form of snow, which allows thc development of a 
forest of giant trees. 

The main l'!\11ge ha:-; an aver<l,ge elevation of ahout, 10,000 feei, 
t,he highest peak, Mt. \\"hi tney ( l~i,02 ft.) being the hi~hest. 

point in t.he United States, out,~ide Al a..<:,ka. Thi~ great. bUlTicr 
effectually proteds California from t,he extreme climate of t.he 
Great Ba.'3in. Owing to t,l1e sout,herly position) the i":now fields 
rue much l c~s developed thnn in the Ca.~cades) and except, On l\'1t. 
Shasta in northern California) glaciers arC' practically absent. 
There is, howevcr, a very heavy snow·fall , the melting f3now pro~ 
viding the necessary moi~ture for the grcat forests thai clothe much 
of the wc;.;.tel'n slopes of the Rierra, and feeding the numeroUs 
glacial lakcs of the high mountains, and the streams that flow 
from them. 

It is iot.eresting to not.e that lilt.. Whitney, the highest point 
in the United States, overlooks Death Valley, also in California} 
the lowest l'!pot, over 300 feet below sea-level. 

The coast of CaJifol'o ia. is very varied in character, and this 
is reflected in 1 he great variety of Ille coastal vegel,ation. Through 
much of t.he ,,,tate, the outer Coast Range J'UDS close to the sea, 
and as at the Colden Cate, high cliffs rise sheer from the water, 
and bold roqky headlands ate a feature of much of the coast, 
especially in central California. Low clay bluffs are sometimes 
met with and elsewhere broad sandy beaches lind dunes. At San 
Francisco and neal' Monterey, dunes are developed on a great 
scale. Salt marshes occur in such shelter·ed pIa,.". as parts of San 
Francisco Bajr, but are comparatively rare. 

The rocky shores with e}.:tensive reefs and t ide-pools, harbor 
an e,-tra<lrdinary variety of algae and the whole Pacific Coast 
from Alaska t<> Mexico is extremely rich in both red and brown 
species. In the deeper and quieter water are delicate red algae 
in great variety; but the species growing on the rocky ledges and 
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reefs, exposed to the tremendous Pacific surf, are usualIy tough 
and leathery in te,-ture, fitted to withstand the buffeting of t he 
heavy waves. Some of these la rge red species, like the spiny 
Cigariina and I ridca, the latter reflecting peacock-hues in t.he 
shallow pools, are very con~pictlous. 

The most striking marine plants of this coast, however, are the 
big brown sea-weeds, 01' kelps, which reach extraordinary size, 

nnd show great diversity of 
form. Some of them, like 
Fucus, are entil'Ciy exposed at 
low tide, ane{ drape the rocks 
as tbey do on the northern At­
lantic coast; ai/hers arc raot,ed 
in wat.er far below tide mark, 
and t heir leaf-like fronds Boat 
near the surface, often buoyed 
up by air-hladders. The tough 
stemg are anchored hy strong 
root-like hold-fasts in water 
many fathoms deep. 

Of these giant kelps, the 
great bladder-kelp (Macrocys­
tis) is abundant from Alaska 
to Santa, Barbara, and great 
beds of th is kelp, off shore, act 
as a quite efficient breakwater. 
Another very large species, 
N ereocystis L'tllheana, some-­
times attains a length of over 

FIG. 36.-Sca-pahns (Posteuia. palmae!or- 100 feet. The big leaves are 
-mis) . PMw., Afu'8 B. M. Bartldl. attached to a single air~bladder 

the size of a baseball, the stem tapering gradually to the slender 
solid stem. This huge plant is the growth of a single season. 
Much like Nereocystis is the "bull-kelp " (Pelagopbycus) of 
sout hern California, in which the float is the size of a coconut, 
and the big leavp,S are attached t,o t wo great antler-likE! branches. 

Another kelp peculiar to t he Pacific coast is the sea-pa lm (Pos­
tel.sia palmae/ormis) , a stout upright plant about two feet high 
growi.n~ on rocks exposed to the full force of t he breakers. It 
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resembles a small palm tree, :wel the flexible trunk is perfectly 
adapted to wit.hst.and the poundinp: of the surf, being sO firm1y 
anchored to the rocks that it can be removed only by chopping 
it Joose. 

The Bora of the sand-dunes is a \-ery varied and attractive one, 
and may be seen in perfection on the shores of the l\1onterey 
peninsula. Especially conspicuous are the masses of bush-

FIG. 37.-S:lnd..duneEs. Monterey Peninsula. Califotnin.. The tree" are 
Monterey pine. 

lupins, with yellow) white and purple flowers, making a fine show 
of color when in bloom. Other characteristic shrubs are species of 
Cea.nothus, H wild lilac," and c, Cascara" (Rhamnus), as well as 
willows, and several COlIlpositae. Sometimes the Monterey pine 
(Pinu.s radiata) and live oak (Quercus aonfoiia) are found on the 
inshore dunes, where they form dense low thickets. 

Besides grasses and sedges, there are a number of showy herba­
ceous plants, among which the yellow and pink umbels of the 
"Sllnd-ve}benas" (Abronia) are conspicuous. 

Where there are bluffs back of the dunes, upon them are found 
a number of striki_og flowers , which may also lllYade the dunes. 
A large Mesembryanthemum (M. aequilate.rale) is very common, 
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and Ca.l.;t,illeia with flO\\"cJ's varying from CJ'Cftll1 to scarlet arc among 
the common and YCT'y showy species. A large asl..cl'-likc E rigeron 
is ~\ lso very abundant. 

The st.eep cliff~ above the Golden Gate show a s.imilar Hoi'a, 
and t.here firc also many otheJ'~: buttercups, Iris, Eschschoitzia, 
Sani('uia, ever-green strawberries (Fragaria Chilensis), cow­
parsnip (HeraclclIln), Fritilluria, etc. 'everal ferns and horse­
t nil., arc [1).;:;0 common in places. 

A fcat ul'c of the coastal flora of California is the Occurrence of 
several endemic conifers of very limited ra.nge. The :Monterey 
pine, and cypress (Cupresl;;us 1r/,(l(''TDCarpa) are practically confined 
to a fe\\' mi lps of ('oast, on the l\,lontcl'cy pp.ninsula, and in southem 
California, 1 he Torrey and Parry pill£'$ are eyen less abundant. 

In places 1 here is a " mesa n extending from the base of the outer 
Coast Hange to t he sea, with bluffs of moderate height along the 
shore. These mesas in central Californ ia owing to tile cool SlUl1mer, 
Rnd freqllent fog,!;;, may be covered with II permanent turf, and ill 
the spring ::ire decked with n great variety of pretty flowers. 

About i\1onte"ey the hills are rovel'ed with a forest of the Mon­
terey pine, whic·h a lso occupies much of the lowland adjacent to 
the shore) "'here it mingieR with the cypress, which OcCUrs only 
close to the shore, ofien clinging to the very edge of the rocky 
headlands. 

In the loosp sundy soil between the pines is a more or less dense 
ehapanal fO l'l11at ion in which CCllnoihus and manzanita (Al'c­
tosLaphylus) are perhaps the ('ommonest sh rubs, but with these 
are B lllunber of ot.hers, including se\'cral species of currants, 
goose-herries, cascara Hnd others. 

The outer coa$t ronge!'l, fTom the Oregon bounda.ry to Santa 
Cruz, are c:ha,raderiz('d b.v the redwood {ormation. The redwood 
reaches the f(rmlle,t deVelopment in its northern range, Humboldt 
and Del Nor!,e couuties. The Humboldt forest is sometimes a pure 
stand of redwood, where the huge trees, sometimes mOre than 300 
feet high, grow so closely together that on account of the dense 
shade, there is very little undcl'grO\vth except ferns, and a few 
low evergreen shl'uPs. t 

So far as known, the redwood exceeds all other trees in height, an 
authentic meASurement being 342 feet. Occasionally trunks -15 to 
20 feet in diameter are met with. 
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The redwood formation reaches its maximum development 
along the Eel Ri,''''', south of Eureka, about latitude 40' , In 
pla:ces there is a pure st.und oS these CJ1QJ'IllOllS trees, IDany of 
them more than 300 feet in height, and probably the heayiest 
stand of timber in exist,encc. 

Between Eureka. ~)lld the Oregon line, a region of c).i remely 
heavy rainfall, 1 be redwood is replaced gradualJy by the tideland 
gprn cc, hen:l1oc.k, and a fir, Abies {Jrumlis. This forcst 11m;:, a 
dense unrlm'growtJl of almost; lropi{'al hlXlIrlancc. The ground 

FIG. 3S.--Grovc of Monterey cypress; Moutt:rcy PCllinsu!a. 

is carpeted wi th ferns, and there is an abundant growth of rhodo­
dendrons, evergreen barberries and huckleberries, dogwood, and 
alders, and a. variety of other shruhs and small trees, 

In the SDuthem red wood belt the D ouglas fir is common, as 
far south as t,be Santa Cruz Mountains, 

The main body of redwood is confined to the coastal mountains 
north of San Francisco ; but. there are fin e ]'edwood forests in the 
Santa Cruz mountains, and sm •. ]]er growLhs in t.he shelt<lTed 
coastal canyons of the Sant.a Lucia mountains south of Monterey, 

The range of the redwood is controlled by the summer coastaJ 
fogs, Only where these reach does the redwood naturally flourish, 
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appan:Dtly rpC]lliring 1hc proiedion of the fog-blanket against 
t he hot, !'Iun of the rainless summer. 1 n the mixed rechvood forest 
of eentral California. there arc several chararieristic hroad-Iea.ved 
eVeJ'gl'Cen trceR. The inn-hark oak and madl'ofio have already 
been mentioned and in addiiion to the:-:e arc the mounta.in li\'c 
oak (QII("" ('11 8 rhry~ol('fJi8), :1n evergreen che:4nut (CastnnopsiF), 
and fhe beauWul bay-f,ree (l"mbcllularia) , mack oak (Q"ercu$ 
KrUouui£) and the iJig:-lc3vcd marIe, arc the most important 
rlc('idllou~ trees, but a.long: t he ~trc:lI1:t~ are large a lders, cotton­
wood:», u'illow::; , and the box-elder (Acer Negu.ndo ). 

A dWHl'f yew (Ta.TltS bT{,I!1:rv/ia) and t.he "nutmeg" (TorrclJa 
Cnl((ornica), a1::\0 of thc yC'iV fami ly, arc sometimes found in t he 
redwood forCRt. Torreya has Hs only other American rcpresenta-
live in Florida. 

Of [,he attradi'i"e shrub:,; of the J'cd\"oorl forest , tbe most beauti­
ful are the pink rhodorlenrlr()n (R. Californicum) , and the azalea 
(/? occidentale) . The former is mainly tonfined to the north, and 
is restrit1ed 10 the (.'o3Btal I'f'gion , while the aza lea hus a wider 
di~tribtltinn. Evcl'I.!;J'cPTl hllt·klebclTic;.; and barberries are a.bun­
ciani , and the big whde-ftnwcl'ed thimble-herry (Hubu8 Nllthanus), 
pink-Howcrcd (·w'l'.:mts, blackberries, Spiraea, aDd l'oses, nrc 
characicri;.;til', 

Among t.he common woodland flowers arc Trillium, Ery­
tbroniu l11 , Frit illaria, Clint,onia, violets and cress (Cardamine. 
Dentaria), SmiIadna, Aquilegia, Cynog!o5Sum, Delphinium and 
many others. Ferns are abundant, but there is no great variety. 
Adiantum pedatmn, 11'oodwardia Chamissoi, Aspidium 7mmitu11L, 
ate perhaps the mo;:;t striking. 

Central California·is a meeting pla.ce for t.he northern and south ­
ern floras. This is "ery well shown in the region about Stanford 
Uni\'crsitr in t he Santa Clara Valley, about ' thirty miles south 
of San Francisco. To the west are the Santa Cru z mountains, 
the highest points riBin!'; about 3,000 feet above the valley, The 
sheltered va lleys, which are accessible to the sea-fogs, have a fine 
growth of redwoods, some of great size, and ivith them are tbe 
usual associates, DougJas fir, tao-bark oak, madroiio, hiurel. etc. 

These mountains, nil through the summer, get, tbe ocean fogs 
which drift info the redwood canyons, 'hut rarely reach t he valley 
.BOOT, excrcpt occasionally as " high fog." 
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These cool, moist coast mountains harbor many plants ev­
idently of nort,hern origin, such as violets, trilliul11s, lilics, anemones, 
Erythronium, roses, cIders, and many ot.hers. \Vhilc these genera 
arc wide-gpread boreal ones, the species arc most.ly peculiar. 

On the "alley s ide of t,he mountain.s the chartwter of the ,-cgeta­
t,ion is very different. \"\7hile redwood is stLll found in places, t,he 
fores1 is mainly an open one in which oakl'1o predOlninatc, pa.rtly 
j,he deciduous black oak (QllerCltS Kdloyaii ), partly live oaks. 
l\1adroiio, bay, and buckeye (Aescu[us Cal1jornica), also OCCUI, as 
well as other trees and shrubs. 

The dry slopes arc covered with chaparral made up of a variefy 
of shrubs and small trees, mostly evergreen , but including a. good 
many deciduous species. Several species of Cen.uothus, with 
white Or blue flowers are abundant a.nd very ornamental, and 
kUO'i\'D locally as "wild lilac." :Manzanita (Arctostapbylos) is 
3Jso represent.ed by several species. These two genera. al'e remark­
ably developed in Pacific NOli,h America. Several species of scrub 
oaks, buckeye, Carrya, "poison oak" (Rhus dillerfliloua), "Yerba 
santa" (Eriodi c1.yon), Adcnostoma, hush-poppy (Dendromecon), 
~evCJ"al species of Hibes, a.~ well as the more familiar 1'05($ , black­
berries) and elder, are common constituents of the chaparral. 

The valley itself is opeD, and except. on tbe nortb slopes of tbe 
foot-hills, is scantily wooded. Croves of picturesque, spreading 
oaks, however, give the landscape a park-like aspect that is very 
attractive. The commonest oaks are the live oak (Q. agrifolia) 
and the white oak (Q. lobala). The latter under favorable condi­
tions reaches it gigantic size) ha.rdly rivalled by any other species. 
Less common in dry soil, is the blue oak (Q. Douglasii). 

In general, both the woody plant.s and the herbaceous vegetation 
of the valley, are of southern rather than northern affinities, and 
ar~ related more or less closely to the flora of the northern Mexican 
plateau, which really comprises southern California and Arizona. 

The coastal mountains of southern California are mu'ch drier 
than those of t.he north, and except in the canyons are largely 
bal'e of t rees, the southern Californian forests being mainly re­
stricted tl) the higher elevations of the interior mountains. Along 
tbe coast and in the interior valleys, the rainfall is scanty, and 
much of tbe country is too dry for tree-growth, and some of it is 
genuine desert. 



142 OUTLIl\E OF PLANT GEOGRAPHY 

Inside the coast ranges are many valleys, great and small , by 
fa.r the most import,ant heing the p:reat cent,ral vaUey drained by 
the Sacnunent.o ::md f.!f!D J oaqujn d"crs which unite and discharge 
into the Bay of f:ia n FrnDcisco. This grea.t valley is 3. vast plain 
some 400 milc~ long, and over 50 miles wiele in places. l\fueh of 
this is 1,1'('clo:-;I'\, r('('nlling the mid-western pJ'airje~, and is a region 
of great fertility , wllic.h under irrig~tUon has become very produc­
tive. NWllcrow-: smal]('1' valleys, also highly fertile, OCjCU1' jn both 
northern and southern California. 

The valley;-; and foot-bills are iargf'ly ('overed with annual 
grasses, which die ai, the b('ginning: of th(' long dry summer, this 
being the period wh(ln much of the Duth'e vegetation is dormant. 
As soon as the first heavy rains comp, usually in October 0 1" No­
vember l the grass-se-eds quickly germinat{\ as well as those of 
many other annuals) natiyc and introduced) and the landscape 
ChlUlgCS from brown to "ivid grcen, to last tlu'ough thc winter and 
spring. 

The anTIlw} ~rassf'S which are so abundant in the valleys of 
California, an' mostly RPCCit·S intI·oduced from southern Europe. 
The most, {;oJ1spicuous of thPfW is the wild oat (AvC1lctJatua)1 which 
is vcry ('OlllmOll, and furnishes valuable forage. The native grasses 
are mostly peJ"cnnial bunch-grasses, c. g.1 Stipa spp., Danthonia 
spp., Bouleiolta spp. 

TbrJ"c is a. grea.t variety of shmvy annuals which in favorable 
seasons covel" the hillsides and meadows "ith masscs of splendid 
color. l\1any of these a'·e fam iliar in cultivation, e. g. , Nemophila, 
Gilia, Eschscholtzia, Phacelia, Lupinus, Godetia, Clarkia, etc., 
but there Rrc many othel·s, especially such shmvy Compositae as 
La)~a, Baeria, and oj.hcrs like Orthocarpus, which are Dot so well 
known. Perhaps t he showiest of all, and almost the commonest) 
is the California poppy, Eschscholtzia Calijor",:ca, which form s 
solid masses of blazing orange sometimes acres in e..\i;ent, and often 
associated with patches of brilliant blue lupins, almost as showy, 
and produced ill equal profusion. 

With the annuals arc· associated a ownber of perennials, largely 
tuberous or bulbous speeics. Buttercups, mallows (Sidalcea), 
a large yellow comppsite (Wycthia), various Umbellifcrae, and 
espeeially u vuriet.y of liliaccous species, as well as species of I ris 
and Sisyryn chi urn. 
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Ten species of true lilies arp fOUlld in California, including some 
of the finest of the genus. These ure mostJ)' mountain species, 
or in the coastal region ~p'OWjllg in the moist canyons, or forest. 
The Humboldt and Washington lilies of the Sierra Nevada, and 
the redwood lily (Lilium rubcsccns) are especially beautiful. 

In the northern part of the state are several fine spf'<:ies of 
ElythroniulD, a genus which reaches its fi1)Cst development in 
the northern Pacific States. 

Especi~~l!y beautiful ar(' the many species of Calochortus, II:iVlari_ 
posas/' (&' butterfly-t.uIips/' the mnjurity of which are confined to 

California. Another common and attractive genus is Brodiaea 
(now split up into several geneTn), \\ith umbels of white, blue, or 
yellow flowers. Allium, Chlorogalum and Zygadenus a re other 
common g('uel'a of Liliaccae. Of the l ridaceae, the genus Iris 
has a number of common and handsome sprcies, and the showy 
Sisyrinchium bellU,tn. is one of the most abundant spring flowers in 
centJ"aJ California. 

A feature of the Californian flora is the groat number of sppcies 
within some genera, as well as the large nllmber of endemic 
genera, sometimes monotypic. Of the former, Trifolium, Lupinus, 
Calocbortus, Mimulus, Pentstemon, may be cited; of the latter, 
PJatystemon, Romney", Bloomeria, Brevoortia, Limnanthes, 
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Pickcl'ingi:1, Chamaebalia, Acienosioma., Bolulldra, Ca.rpenteria, 
EucharidiuUl , Hemizonia, and many others. 

The innc!' vallpys or sQutlwrn California arc as a rule arid, and 
often actual deserts . South of the Tehachipi .Mountains, which 
for'lll tile southern boundar"}' of the great central valley, lies the 
Mojave dcsPrt, which is a plateau of 3,000 to 4,000 feet elevation 
toward the west , but descending on the cast to the Colorado River. 
To the southeast lies Death ' "a lley, a region of intense heat 
whi ch lies more than 300 fcpt below sea-level and is the lowest 
point in the tTni t,pd States. 

In the mon' e1('\"nt,pd portion of the ]\foj ~lve desert, which is 
traversed b~' the railway, the traveller's attention is at once 
attl'l1ct,~1 by the fantastic tree-yuccas (Yucca breUljolia ), scattered 
moer the lan dscape. \Yith thrsp are found in places scru b junipers 
and some other shrubs. Cacti arc scarcr, in marked contrast to 
the Colorado desol1 to the south, which is separated from the 
lMojave by t he San B ernardino mountains. 

ln the Mojan' the predominant shrub is j,he creosote-bush 
(Larrea Mexicana ), also a feature of the Colomdo desClt . With it 
an' as.socinieci a number of other characteristic sp('cips, c. g ., FraTl. ­
.w'ria dllJ110,O{Q, spf'rips of Atl'ipl {'x, OPUlltja., Ephroril.J Euphorbia, 
Lepidiuffi , Cilia, E~('hf'lcholtzia and oth('TS. 

Along thp l\iexieun boundary in southenstern CaHfoJ'nia and 
. .I\..ri zon.'l, is tJl(> Colorildo D psf'Jt, a J'cgioJ] with !l vegcta.tion dis­
ti mtly ]\[exi can in type, whi ch will be discussed more in detail 
later, 

While the floor of tbe great valley is j,u'gely destitute of trees, 
especially in the southcrn areas, the banks of the rivers and smaller 
sh efUUS al'e more or. less heavily wooded. Sometimes, as along 
parts of the Sacramcnto, extensi ve bottom lands ft.re developed, 
which supp0l1 a qui to hea,"), forest of large cotton-woods, and 
elsewhere aloll!! the streams are willows and alders. 

Sometimes tbe westem sycamoJ"e (Platanus racernosa) is found 
nlong the stream-banks, especially toward the south, and the 
box-elder (A ccr N eglLndo) is a common and wide-spread species. 
Less connnOD is the Californian walnut (Jug/ans Carijornica), 
Roses, blackberries, poison oak (Rhus), dogwood, button-bush 
(Cephalantbus) are the commonest shrubs of the stream-side 
thickets. 
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Marshes are not especially characteristic of the Californian 
coast, but in the delta lands of the Sltcramcnto and San Joaquin, 
are cx"tensive tracts of tnarsh~land, through which the railway 
b(>tween San Francisco and Sacramento passes. These H Tule 
mal'sllCS 11 a.rc largely almost pure associations of bulrushes (Scirpus 

l~o. 40. A B 
A. Coniferous forest, M t. Sba.stll region. B. Azalea (A. OtridentaJis}. 

spp.) . together with cat-tails and other characteristic marsh 
plants in the more open places. 

Tbe accumulation of vegetable matter builds up islands of 
peaty humus soil, which support many plants, some quite charac­
teristic oj tbe marsh region. When draiLoo, the delta lands are 
extremely productive, and of great value. 

Extending from the Oregon line to southern California, tbe 
lofty range of the Sierra Nevada forms California's eastern bound-
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ary. The rang<' is less definite at the north, merging into t he 
Cascadps of soutll crn Oregon. SoutJnv:ll'd from l\1t. Shasta it 
is more clearly defincd and forms lhe eastcl'D boundaJT of tile 
great ccntml vtdlpy. The mountains rise r~lpidly from the level 
vall{'y floor, n.nel as ooc ilsc('nd~, a matked changl' is noted in the 
vegetation. 

Along- the upper Sacramento, and in tb(_· \ricinity of 1\fl'. Shasta, 
U)(' Douglas fir is Hw commOJlf'st. ttl'pel 1l1lci thr geIJl'ral 1ypr of the 
moist fOl'r:st is much like t,hn,t, of Orl'gon and " rashington. The 
Howf'ring do~wood and vine·-leaved maple [11'(' common and along 
the SacnuTIf'nto l'i\"('1' Olle ~('es bu:shC's of s~"l'inga (PhihtdclphusL 
and CaJycnnth us. This region is the home of the Californian 
pitchcr plant, (Darl ingtonia). 

Th r foot-hi1l 8 of most of the great, vallpy alT' grnss covered, and 
with an open growth of oaks, buckeye, and various shrubs, often 
forming chap:trral formations of greater Or less extent. The chap­
firral shrubs an.' much the SlnJe as on the coast. ranges, ('. g" l\f::tn-' 
zanita, Ceanothus, Rhus, Ribes, Rhamnus) Eriodictyon, etc. 

The first conif('l"s to appeat a1"C "diggrr-pines" (Pinus Sab£­
niana), cu rious thin-lC':lv('d, gray open-branched trees, characteris­
tic of the dTY belt which in parts of the muge occupies the slopes 
abo,"c the lower foot-hills. 

At ahout, 2,500 feet the yellow pine (P . ponderosa) begins, and 
at, about -1 ,000 f{,(,t in the middle Siena, Onp enters thE' magnificent 
belt of mixed coniferous forest., which is perhaps \\ithout. a rival 
anywhere in tthe world. 

B elow this zone, and sometimes c).iicncib)g in to it on dry and 
exposed slopes, a re e:-..-tcIlsive chapa.rraJ formations made up of 
a good many specics. Manzanita (Arctostaphylos spp.), COllno­
thus, scrub oaks and chinquapin (Castanopsis) are the most 
abundant chaparral shrub,;, but there arc a good many others 
mixed wi th these. Among tile less common but. very showy shrubs 
may be lDf'l1tioned Frcmonha CallJornica, (Sterculiaceae), with 
big yellow IiO\\'C'J's, and the ra re Carpcl1teria Cal1Jornica with 
very handsome white flowers. This chaparraf cover s great ex­
panses of the elr:\'" mountain slopes a nd is often quite impenetrable, 
the tough interlacing branches making an impas&~ble thicket. 

At "bout 4,000 feet, thc main forest zone begins. This i. well 
shown in the Yosemite valley. At this elevation the yellow pine 
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is the most abundant tree, and rea:ches its finest development. 
Some of the tr'ees exceed 200 feet in h(~jgbt with a diameter of five 
to six feet, OJ' even mOTe. 

Higher UPI especially where there is abundant moist.ure) the 
yellow pine is less in eyidence, and at about 6,000 feet, the white 

A 
FlO. 41.-Ydlow Pill£' (Pillus pondcrasa.) . 

A. Yosemite Valley. 

II 
B. Shasta Springs, 

N ortbcm California. 

fir (Abies ClmcD1Dr) is the commonest species in the regions where 
the giant Sequoia (S. gigantea) is found. The latter, unlike the 
coast redwood is never predominunt in the forest, but oCCurs in 
small groups, Or singly, in a forest made up mostly of other trees. 
These in the most important grove, the Giant Forest, are princi­
pally white fir, and sugar pine; but in the drier and more exposed 



148 OUTLl:-':E OF PLA:-':T GEOGRAPHY 

phw('.s, yellow pine and incense cedar (Libocedrus decurre1ls) , also 
arc fOUIld , and above 6,000 feet, the red fir (AMes magnifica). 
These are all trees of the first rank and this coniferous forest is 
quit.e unrivalled. 

Next in size to the seq uoias, is the great sugar pine, the largest 
of all pines, and a notable tree fJ'om southerll Oregon southward. 

A B 
F!G. 42.-Sugar Pine (Pit~u8 Lambcrtiana.) 

A. Yoscm ite. B. Shll8ta Springs. 

In hitbi t it resembles the eastern white pine, but greatl)' exceeds 
it in size. The cones, also, are Dotable, as the longest of any conif~ 
erous tree. 

This great forest depend s for its water supply mainly upon the 
very heavy snow-fall, as little or no rain fall s during the summer. 
As the snow melts man)' attractive herbaceous plants appear, 
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and the woods and moist meadows are adorm .. 'Cl throughout the 
summer with a great variety of beautiful flowers, many of them 
related to those of the Rock"}' Mountains, but a large number are 
peculiar to CalifoI'nia. Among the latter is the curious II snolV­
plant" (Sarcodes sanyltinea) related to the Indian-pipe of the 
eastern states, but sometimes a foot high, and vritb a large 
raceme of blood-red flowers. 

In the lower forest. zone, 
there is an undergrowth of 
deciduous trees, oaks, maples, 
and the showy flowering 
dogwood (Corn us "hUalli'i). 
There arc also many showy 
shrubs, like the syringa (Phil­
adelphus Lmnisii) and the 
azalea, which is extremely 
abundant and beautiful in 
the Yosemite. 

Most of the deciduous b'ees 
disappear at the higher eleva­
tions, and the forest is exclu­
sively coniferous, and certain 
Rocky !vIountain species, c. g., 
lodge-pole pine, western white 
pine (Pinus monticola) ""e 
associated with the Pacific 
coast species. At timber line, 
the alpine white pine (P. albi­
caul2's), and a large juniper 
(J uniperus occitientalis) , arc 
found. 

Flo. 43.-Fnls(' hellebore (Vl.'tatrum Cali­
Jurn icum). Lake Tahoe. 

On the rocks and in drier soil nre many showy flowers: blue 
Pentstemons, forget-me-nots (Lappula), and lupins; scarlet Gilias, 
pink Spraguea, yellow Wyethi", looking like dwarf sun-flowers, 
little pink and yellow Mimulus and others. In the wet moist 
meadows are masses of blue Cn.massia and pink shooting-star 
(Dodeeatheon), white marsh marigold (Caltha) and white violets, 
and somewhat later white orchids (Habenaria leucosta.chys), 
blue monkshood and larkspur, gentians, mimuJus, scarlet CRStil-
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leill, and the sma ll tiger-lily, L . parvum. The tall flll se hellebore 
(Veratrum CallfOJ'nicum) is a very striking and common plant, 
llnd jn th e late summ er the mpudQws are gay \vit.h I."ISteJ's, golden~ 
rod, On.iUal'ciia, ruld others reminiscent of the northern prairies. 

Flc. 44.-Cwllothu~ lip., u characteristic chaparral $brub, Mt. Sha.stu region. 

The true alpine Rora of the Sien as is much less developed than 
01) thE' snow-clad peaks of the Cascades and Rockies; but there are 
a good many of t he same, 0 1" closely related speci',", of Primula, 
Phlox, Silane, Gell tiann., etc. 

The flom of the Shasta region of northern California resem­
bles to some exh'nt that of the c.'lscnri !:'s, Tathcr than the Siena. 
While both yellow and sugar pin es oecuJ', the commonest tree is 
th e Douglas fir, which is foulld also in t.hp Siena fOl'rst, but. in 
much small eJ' numbers. \Vherc moisture is abundant the beauti­
ful Lawson cypress (Chamaecyperis La'Wso'niana) also oocm's ncar 
1\1 t. Shasta, and deciduous trees, oaks, maples and dogwood, are 
much in evidence. On springy hillsides, which are a feature of 
this region, are many flowers which recall the northern woods. 

Colwnbine, bleeding-heart (Dicentra), monkshood, spring­
beauty (CI.ytorua) and tiger-lilies (L . l}ardal£num), grow in the 
wet mossy ground, with ferns of severa! species. Thimble-berry 
(Rub"" Nutkanu.), and cow-parsnip, with its huge leaves ana great 
umbels . of white Howe .... are prominent in this plant fonnation. 
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In this region is found the remarkable Californian pitcher 
plant (Darlingt.on£a Cal'ljornica) , reminding one of the tull Sar­
I'ucenias of the Gulf states. A Dumber of orchids, CypripediUID, 
Epipactis, Ccphalantlwnt and others fi re alao d .1amcteristic of 

A 
FIG. 45.-A. Californian pitcher plnnt (Darlinotonia Cltiijomioo) , Shasta. region, 

California.; B. Gjaut 8llJrifrllge (Sazijroua pdtata), Upper Sacramcnw River; 
Azalea in background. 

this region. In general the Californian flora is not rich in orchids. 
Many boreal plants, e. g., Linnaea, Clintonia, Pyrola, etc., are 

common in the woods of this district. 

TIlE CoLORAno DESERT 

Southeastern California and southern Arizona, the regions 
adjacent to the Colorado River, are very add, much of the country' 
being a true desert. Part of this region, like the Imperial vaJJey, ill 
below sea-level, and a region of intense summer heat. The leso 
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arid portions of this desert develop an extremely interesting 
vegetation, in which Cacti play an important role and comprise 
numerous species, ranging in size from the low-spreading prickly­
pear. and little melon-cacti, to tbe giant Suarro (Cereus.giganteus), 

]'10, 45.-"Ocutilln'· ( [t'(IIIJ/tl lCra 1S/)(clllulI.l. Colurado desert. 
PI!Otl)., Dr. n. 8. Coot}!!r. 

whose huge flut.cd columns are sometimes 30 to 40 feet high, and 
the most conspicllous objects in the desert landscape. 

Creosote-bush (Larrea), Palo-verde (Parkinsonia), and the ex­
traordinary Ocatill" ( FolLqueira splenclens) are also characteristic 
of this region. The latter consists of a cluster of unbrancbed 
slender stems, 8 to 10 feet long, bearing small bright green leaves 
at times, but mostly·quite bare. In the spring each wand is tipped 
witb a cluster of bright red Bowers. 

In seasons of heavy spring rains, tbe ground is covered for a 
brief period with a carpet of showy !lowers, but these soon dis­
appear with the intense dry heat of the desert summer. 

1n the vicinity of the Colorado desert are found the only native 
Californian palms. Rising abruptly from the desert to a height 
of 10,000 feetl the Sa.n Jacinto mountains have at their base 
canyons opening on the desert. Some ·of these are watered by 
streams which lose themselves in the desert sands, but tbe floor 
of the c?-nyons is permanently moist. 
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Entering one of these canyons from the sandy desert outside, 
is like being transported. to the tropics. for instead of cactus and 
creosote-bush, there are groves of talf fan-palms growing luxu­
riantly in the moist bottom of the canyon, an extraordinary coo-

Flo. 47.-California {an-palm (Wa8hing!onia jili/era). Stanford 
University. Plloto., Dr. L. L. BIlTli'luame. 

trast to the desert vegetation, only a few rods away. This paim, 
Washingtonia filifera, is very common in cultivation in California, 
and other countries of similar climate. 

Southern California, Ar-izona, New Mexico and western Texas, 
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originally Mexican politically, belong botanically to the northern 
Mexican botanical province. The flora of this region is a typical 

FIG . .J8.-D cscrt V{lJ!('t~tion, AriZ() ll:l. ."·{JU'I« sp., Y ucca .~p. 

Photo. , Dr. W. S. Cooper. 

FIG. 49.-Mountain forest:Arizona. Photo., Dr. fiF. S. C()(J])er. 

xerophytic one, and is very rich in species, mostly belonging to 
strictly American genera ; indeed as a whole, this flora is perhaps 
the most ~clusively American of any region. First in importance 
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are t he Ca(,t i, whi ch reach thpir maximum d evelopment ill M exico, 
as do most of the genera found in the staks adjacent t o .M exira. 
About Tu(:~mn , in sout hern Arizona, t he d cticrt fl ora is a rich onc, 
cmbl':lcing many sp('cies of Catti, F ouquie,'a, Agave, Ephedra, 
Larrea, lTI esquit (Pl'osopi ~) , and ot.hers. ]\Iost of the species of 
YutC:·l belong to t.his nort h ]\iJcx;can region , as 'veil as t Ill' species 
of Aga.ve, of whi ('h t hf' century plard, is ::; ufficient ly familia.r. I t 
bas heeD t,houp;ht I {,hat t hpse peculia rly Ameri can forms originated 
in northern M.exi('o, and have migrated from t his cent re both 
D01i h m)(l south. 

Of t he 1110],C than 1,000 spcci('s of Cacti t he greater number arc 
1\1 exican , ~llld tile same is t rue of Agflve. Of the latt er, 140 species 
are found in l\iJexico l while on ly 24 are known elsewhere. 

Tho M t'xican p latea u region differs from t hat of t he P acifi c Slope 
in a diifl'l'rnt distribut ion of rfl.in , havin~ a mark ed ra iny season 
in summ{'l' . Thi s has an evident effect on th e d ist ribution of certain 
plants. The Cad i, especia lly , a re adapt,·d to ut ilizing t he summer 
sbon'('rs, ~Uld ~ll'e l'ilre, or want ing in those' parts of California 
when' summcr rn ins a rc flhsent . This difference in ra infall is 
probably l:l rp;cly responsihle foJ' the n.bsence or scantiness, of 
certn-in A"izODll specil'f.> ill south ern Californin .. 

Sout b of t be dry M exican pla t.e" u the rainfall is heavier, and the 
mounta ins a rc clothed wit h forest.s much like those of t he adjacent 
r nited Stn.t.rs. EYCI'grecn oaks, pines, and other northern trees, 
a re t he prin cipal constituent s of t he north M exican mountain 
forests. 

1 H arsh berger, loe. cit . pp. 298-300. 



CHAPTER VI 

THE PALAEOTROPICS 

AFRICA AND CONTIKENTAL ASIA 

As we have already seen! the tropical floras of the t.wo hemi· 
spheres differ far more from each other, than do those of the 
boreal zones. 

In the eastern hemisphere (Palat'Otropics), the)'. are two 
distinct floras, the African and Indo-1Vfalayal1 , which occupy 
wid eJy sepaHlt€.oci regions, and are velT different from cHch other. 
The American tropics (Neotropics), form a single geographical 
unit, and the Bora is much mOre homogeneous. 

TROP1CAL AFRI CA 

Much the g)'eater pa)t of Africa li es wit,hin the tropics, the 
Tropi c of Cancer passing through thc centre of the Sahara, while 
the Tropic of Capricorn lies only abou t 12° north of the Cape of 
Good Hopc, In spi te of the llLt itude, however, on ly a relatively 
smail part of Africa exhibits t be climatic conditions usually 
associated with the tropics. 

The topography of t he great African continent is peculiar, 
For the most part there is a gradual rise from the coast, sometimes 
in broad terraces, to a g:reat central plateau, with relatively li ttle 
land at sea-level. This is less marked in the equu,torial regions of 
the West Coast where there is a devclopment of the rank forest 
growth characteristic of the wet t ropics, not shown to any great 
extent elsewhere in Africa. 

While the greater part of the continent consists of table lands, 
the elevation of these is moderate (1,OO(f-2,OOO metres), and the 
high mountains, like I{ilimanjaro and the great Kamerun, are 
generalJy more or Jess isolated masses rising from the much lower 
tahle land, 

Tbis elevation of the general mass of the continent of COurse 
involves a decided lowering of the mean temperature of the plateau 
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compared with that at sea-level) so that the climate is fol' th e most 
part sub-tropical rat her tJlan tropical. Of course at the coast 
the temperat ures arc very hi~h , indeed some of the stations in the 
Sahara and Oil the coast of the Red Sea, are probably the hottest 
pJacrs :.m.';'wh rJ"(·, ;.\ m ('llJl MlDu aJ tempf' .. rature of 30°C (86°F) 
is reeo l'd eu for some stations in the Sahara. 

Precipi t.at ion in tropi cal Africa shows a very great rangl.', which 
of course has a cO IT(>f'ponding effect on the clrYclopmcnt of vegeta.­
tion. In much of tIlE' norUwrn an'a, iucluding the Sahara and the 
Egyptillll dCRcrts, t.lw rainfall is (':\:t l'cmcly scanty , or ('ven prac­
tically "i'. Oil the otl",r hand , the West Co",t equatorial belt 
is OD e of tlH' rail1i est H'giolls known. One statjol) jn l{runaJ'un J 

is f'<,'p0l1('d to h lH·C tW annual average of 9,3i4 mm. (about 350 in .) . 
There is, thill'efaTe, ev('ry type of "cgetlltion between thfl.t of the 

absolute deseli.s of Upper Egypt and I,he Sah a,"", and t he sl.caming 
man~rove swamps and jungles of the Guinea coast, Congo basin 
and Kamcrun. 

:M uch of the interior is occupied by grass-lands, supporting the 
immense herds of herbivorous animals which are such n. marked 
feature of th e African fauna. Th ese grass-lands are often of the 
savanna type, i. C' I there arc t rees and shrubs growing singly 
or in open forests, and also often serving as food for giraffes, 
elephants, and other animals. 

Thl' transition from the open g1'llss-l:wd, or prairie, to the true 
forest may be it gradual one, the savanna being an intermediate 
phase. 

I n northeast Africa. the mountainous region of Abyssinia rises 
abruptly from the shores of the Red Sea, and descends on the west 
to the humid regioq which includes the great lakes in which the 
Nile takes its ri:o;e . The Abyssinian mountains are ill more or less 
di,·ec( connection with those of South Af,;ca by means of the central 
African highlands, and this is of great importance in a study of the 
African vegetation, as there has been undoubtedly a large amount 
of interchange between Abyssinia and South Africa. 

Unlike North America, the African cont inent supports a 
large jndigenous population, who are agriculturists and herds­
men. There is no question that ihe vegetation of Africa has 
been very much affected by their activities. It is more ihan 

1 Engler. A .. DIE VZGET<\TION DEn EnD!). Vol. IX. p. 007. 
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likely that tbe extent of forested country has been greatly dimin­
ished by their primitive a~ricu l tul'al methods: cutting and burn­
ing the forest, and sptting fire to the grass~lands, which have 
no doubt much extended their original area. 

EQUATOll.lAL ~VEST AFRICA 

In the excessively wpt coastal regions of western eqnatoriul 
Africa, and in the basins of the great ri,'ers " 'hich discharge 
their waters into the Atlantic, there is developed a grea.t rain­
forest of t.he Illost pronounced type. 

An enormous amount of si lt is discharged by t he 'Vest African 
rivers, and [dong the coast as far as the tidal infiuence extends 
up the rivers and e:;tuarics. there is a vast extent of mangrove 
swamps. These are rapidly advancing. oning to the constant 
deposit of mud, but as they advallce the inner portions are 
gradually shut off from the tidal water, and by degrees t he man­
grove formation is rcpJaero by a belt of vegetation which grad­
ually merges into the typica l rain-forest of tbe solid I'Yld. 

The outer margin of the swamp is composed entirely of the 
same specie·s of mangrove (Rhizophol'a 11langle), as tha,t on the 
American side of the Atlantic, and is quite distinct from the 
species on the shores of the Indian Ocean. Furtbl"r inland the 
I'white mangrove " (AvicclI:n:I:a m:Mda) occurs, and this species 
also occurs in tropical America, but not in thl" eastern tropics. 
Two species of Combretaceae, L a(Jllncularia racemosa and C0110~ 
carpus erectu8, form. low thickets beyond the mnngrove fonna­
tion, and the handsome fem, Acroslichum, U'ureWfTL, common in 
similar situations everywhere in the tropics, grows between 
the mangrov('s.l 

Bet.wer..D the mangrove formation and the rain-forest is a 
strip of land partly reclaimed from the swamp, but with strongly 
saline soil in which a number of characteristic sJu·ubs and small 
trees grow. AmoJlg these, EngJer mentions Scaevola lobelia, 
Caesa/,pinia bonducella, Flagellaria I ndica, a climber, as is also 
the curious leafless Cas8'ljtha fl}IJonnis, which much resembles 
dodder in appearance, but belongs to the la urel family. These 
plants also grow on sand-dunes along the coast. 

1 Eng1er, loco cit. p. 938. 
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From the Niger delta to t.he Congo, the mangrove swamps 
are developed on an enormOUf; scale. 

The W('st African min-forest ",'aches its grea,test develop­
ment In I{amcrun, where rich volcanic soDs combine with flO 

equatorial climate to produce a maximum luxuriance of vCf.!cta­
tion; but tbe whole coastal region from the Niger to the Congo 
has a. VCI)' h(';1S,v fOTest. 

The count,ry l'ises rapidly back of the coast, and the fOI'('st 
is ial'gf'iy I'('strkt('d to the regions bordering the great rivers 
which df's('C'nd from the intp)'ior, wIlije much of the iuJand country 
is open grass-land or stlVannu. 

Back of the coastal belt of mangroves is a strip of H alluvial 
forest," composed of a variety of trees, Shl'ubs, and climbing 
plants, but haying only trees of moderate size. 

Almost the first trc'f' to invade the new land, is a screw-pine 
(Pandanus candelabrum). The screw-pines are all palaeotropic, 
and are very <:haractel'istic of the strand floras, although by 
no means Testridf'd t.o the coast.al regions. Their curious stilt­
like J'oots and spirally set sword-shapPd leaves are a familiar 
sight. in the tropics of the old world, aDd they are Dot uncom­
mon in cuitinliion. 

Several species of palms are characteristic of the alluvial forest. 
A.mong these are a wild dute (Phoenix spinosa) and the "vine­
palm (Raphia vimfera) , as well 3S rattan-palms, climbing species, 
whose thorny stems and leaves are a tenor to the explorer, With 
theSe> 1l1"C assoeillted species of lmv-gl'Owing trees a·nd shrubs, 
belonging to many famili es, but with Leguminosae most abun­
dant. Clirnbing plants of milny sorts abound, as they do every­
\\There where light is sufficient. 

Characteristic of the whole coastal zone is the oil-palm (Elaeis 
a"ieneensis), which grows wild, but is also e,:tensively planted. 
This )~elds the p"bn-oil, such an important article of commerce. 
The oil-palm is a very handsome tree, often seen in cultivat.ion 
in tropical countries. It has enormous feathery leaves, and 
the persist,eDt leaf-bases, and rough stern offer a very favorable 
attachment for orchids, ferns and other epiphytes, 

The alluvial, or border forest, passes ·gradually into the high 
rain-forest in wlllch the variety of trees is very great, and 'many 
of them attain gigantic size, The trees are very tail, and the 



THE PALAEOTRDPICS 161 

interior of the forest is so densely shaded that very little under­
growtb is developed, llnd such spooii:s as occur tlre able to exist 
with a minimum of light,. 

This forest interior ha~ been very graphically described by 
1,1is.1;) King:;;ley.1 The giant, smooth gray or red trunks form 
huge pillars, sOIDf'times a. hUJ1ciroo fpet high, or mon', before 
branching to form the roof of this great temple. There are few 
epiphytic growt.hs, exC'ept high up in the crowns of the trees, 
and the huge lianas n'hich swing from tl'('(' to treC' ate quite bare 
until they reach the light above the dense canopy of [olinge. 

The most important of these lianas are scycral species of Lan­
dolphia (Apocyna('eue) which yield most of the West African 
rubber. 

'Where light is udmittt'1:i, as when trees are blown down by 
tornadoes, which often devastate these regions, or in clearings 
made by the lumbeTinan , or along the banks of the rivers, the 
forest pj'('s{~nts a V('J"Y difi'NE'nt aspcct. In slich situations there 
is all amazing luxuriance of vegetation, the lofty trees being clothed 
from top to bottom with epiphytes and a great variet.y of lianas. 

Some of these "ines, e. g., Qui8qualis indz'ca, Clerodendron 
splendens, Sola.ntl1n sp., as well as certain trees, bave showy 
flowers, which in their season relieve the monotony of the uniform 
green of the rain-forest. 

The Dumber of species of trees in this great forest is very large, 
and only a few of the more characteristic! ones cun be mentioned.2 

As in most tropical forests, the Lcguminosae are abundant, and 
some of them reach enormous size. Giant figs are also a feature 
of the forest. The lat.ter often begin life as epiphytes perched on 
a branch, or in a crotch of some taU tree, ncar t he light. The 
young fig sends its roots dmvnwal'd, and these completely encircle 
the parent tree, which is finaUl' strangled, leaving the fig with 
its crown supported by a huge hollow trunk formed of the coales­
cent roots. These ftstra.ngling figs" occur in the rain-forests of 
both hemispheres. 

Some of the giant trees of West Africa are of grea.t value for 
their timber. These include several species of mahogany and 

1 Ma.ry H. Kingsle.}', Tra'CeU in We..tl A/rica, pp. 261-262, 1897. 
'For a very full aCcount of the vegetation of this r('gioll ~ Engler, loe. cit., 

VoL], P t. 11. 
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ebony, the lat.ter related to our persimmon. Among the notable 
trees arc species of silk-coUoH (Cciba, Bombax), trees of the largest 
SiZl\ with enormous buttresses supporting the huge trunks. Other 
trees belong to the nutmeg family (Myristicaceae), and the 
Euphol'biuc{'ae have IlumC'I'OUS l'epresrritn,t,ives. 

Some of the tire('s exceed 200 fcet in height, and among them arc 
species wit,h showy ftowrl'li, which, h OWC\'CI', are quite invisible to 
the wandcrpJ' ill t.hr forest floor beneath. Among the best known 
of thrs(' is Spalhodea cam71arllL[ata, related to our Cat,aipn and 
trurnp{'{, ('r<'{'IWI', whos{' big orange-soarlet bcU-shaped flowers arc 
vpry h:lIlci!';oI1lP. This tree is quite common in cultivation th.rough­
out the tropies. 

\-\lh ('r(' i,b(, light is sufficic-nt there is a h('avy l.mdergrow(,h of 
herba.ceous plants. Some of t.he Ar;.L('(,:t(\ and Scitamineac (~ing('l':'"" 
Cannas, banana:;, etc. ) arc ('specially conspicuous and the ponds 
and shallow river maqrins show a profusion of aquatics: sedges, 
water-lilies, pond-weeds, etc. Some of the climbing Araceae are 
very conspicuous, as they are in nearly all wet tropical regions. 

The S(:it~lmill('ae include sc\·cr.11 species of tl'ue b~lnanllS (l'vlusa.), 
distributed on'f tropical Africa, in addition to the many cuitiva,t,ed 
\'1!l'it'tius of piant';.lins find b~m.'lIJas. The gingers (Zingiber, eastus, 
etc.), arc exb'cmeJy abundant jn the wet districts, and emma 
indica is a common 'weed, as it is in many countries where it has 
bren intJ'(){luc('·d from Amerjra. 

Of the sedges, t he famous p"pyrllS (Cllpems Papyrus) is abun­
dant in many other parts of tropical Africa, as well as in the Nile 
district. 

Compared with the equatorial regions of America and Indo­
Malaya, the West .African forest ftora is relatively limited in 
extent and poor in species, especially in such very characteristic 
types as the palms and orchid., both of which attain their max­
imum development in the American and eastern tropics. This 
is true a lso of the Araceae. 

A remarkable result of the more recent studies in t he Bora of 
equatorial West Africa is the demonstration of unmistakable 
rela tionships with tropical America. Engler 1 gives a long list 
of genera aDd species peculiar to 'Vest Africa. and America, or 
predominant in these regions. Examples of these are the two 

1 LOt: . cit., DP. 984-98&, 
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common mangroves, the wi ne-palm, und a species of oi l-pnlm 
(Elacis), as well fiS many ot.h(_>rs. Engler conclu de!:} that there must 
have been mOrt' Or less compiet(' hilld cOIln cction ~ between South 
America and Africa, at. some eru'l ier period. 

1\1uch of the morC' clenlt('() portions of tJ'opicnJ Africa js occupied 
by grass-land and opeD forest or snvaun,'l, with a sub-tropical 
rtlther than tropical climate. Thc gm:;s flora is [I very ri ch one and 
is a very important constituent of the Africnll vegetatjon, much 
of the II veldt II in the TnlIlSVl111J and Hhod(lsia Jooking quite like 
the prll.iri('s of the w(',':>i.ern .Mississippi ,"aller find Great Plains. 
These grasses comprise many such wide-spread genera as Andro­
pagon, Pan icum, Paspaium, Agrostis, et.c., but tropical Africa pos­
sesses a considerable number of genera, (lither strictly endemic OJ' 

IL'ltlinly Africlln. Examples of these are Beckera, Perotis, Schmid­
tea, Chnetobl'omus. l 

In addition to the numerous grasses of the open plains and 
savannas, there are giant grasses like the common reed (Phragmiles 
vulgart."s ) and various bamboos; and the wild sugar cane (Sac­
cha:ru1n sponlaneum) is common in many places. A good many 
gra.sses, like the bamboos and ma.ny smaller species, nrc found in 
the wet forest, and such forest grasses usually have soft and rel­
atively broad leaves. 

TROPI CAL EAST AFRI CA 

The equatorial portion of the East coast offers a marked COD­
trm,1; to the opposite side of the continent. Nowhere, at sea-level, 
is the rain-forest developed, and only bu(,k of the coast, at the base 
of the mountains which intercept the rains which pass over the 
immediate coast, is u. rain-forest encountered. It is much less 
luxuriant than the west coast forest both because of the limited 
e,-tent of the area of heavy precipitation, and because a large 
part of the forest has been cleared for agriculture. 

As one sails along t he East African CQast the shore for the most 
part shows a sandy beach. .l\1angrove swamps arc found where 
rivel'$ discharge, as at Beira in Portuguese East Africa and other 
points along the coast, and in places, back of t he shore are hills 
clothed with forest; but the trees nre mostly deciduous, and in 

1 Engler, loco cU., p. 992. 



164 OUTLINE OF PLANT GEOGRAPHY 

October, whf'll tb(' writer made this trip, being the dry season, 
tht')' were mostly bare with ouly a few evergreen species like some 
of the figs. 

The most remarkable tree of this region, but wide-spread in 
centJ'liJ Africa, is the Baobab (Adansonia diyitata,). These trees, 
with their huge ungainly trunks, and wide-spread nakt.'Cllimbs were 
much the most conspicuous trees of this east coast. The leaves 

Fu;. 5O.-Co!lSt, tropical East Africa. Coconut palms, baobab. 

of the baobab are somewhat like those of the horse-chestnut, and 
the flowers, and later the big fruits, hang vertically from long slen­
der stalks. 

The mangrove formations are relatively limited in exknt, and 
not comparable with the immense coastal swamps of West Africa. 
They are nlso inferior in the size of the trees. The eastern man­
grove, Rhiz01Jhora mUCTonala, is a much smaller tree than R. 
ma7llJle of the west r,oost. 

From tbe excessively wet coastal districts of equatorial West 
Africa, there is II rapid falling off in precipitation both north and 
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south. The delta region of the- Congo) is much drier than the 
Kamerun coast, :llld ill much of l:>ortuguese \Vest Africa, and the 
former German "Vest Africa, desert conditions pre,yail , even at the 
coast. North of the Gulf of Guinea, there is a similar dim inution in 
rainfall until in Senegal, and especially in the western Sahara, 
desert conditions are enCQuuten:-d. 

The coastal region of Angola (Portuguese West Africa), from the 

Congo southward, is a dry plain with characteristic xerophytic 
vegetation, scattered shrubs and stunted trees, with a),1 occasional 
baobab. The commonest tree is Sterculia lomentosa. With these 
are found Aloes, the curious cactus-like EuphoJ'bias, so characteris­
tic of Sout.h Africa, and Sanseui.eria cylindrica, a liliaceous plant 
with stiff, rush-like leaves. 

The vegetation changes, however, as soon as the hilly country, 
some 3D-40 miles from the coast, is reached. Here there is a 
forest growth of both deciduous and eVel'greerl species.1 

1 Engier, we. cit., pp. 623-24. 
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At hig-hcr altit,udes in the mountains there is a marked increase 
in ra.infall, and in t he va lleys and more sheltered sit uations, 
a true rain-fo1'est i.;;; devcJopccl. 

Flirt her sOllt,h t,lle ('oast is very arid, and finally true desert 
cond.itions preva.il. 

The most remarkahle plant of this distric·f; is the e:-.traordinary 
'lUmboR (\\"elwitschi») which has no Twar J·eJatives elsewhere. 
It belon!,s t,o the small o!'der enotales, which in some !'espects 
is int,ermediate bet.ween the tl'ue gymnosperms (conifers and 
cycads), and the higher flowering plants. " 'elwitschia has a ShOli 
woody t.nmk which ~eDds a long tap-root. cleep int.o the ground, 
and bears t.wo great persistent, strap-sbaped leaves} generally 
split into ribbon!;; , which are all 1 he plant ever develops. This 
desert coast rc!!"ioll is continuous with the great I(alahari uesert 
of South Africa. 

THE GnEAT I\:A:\IERUN 

The high volcanic pea.ks of equatori:;li Africa show, as might 
be f'xpected, great changes in vegetation as one ascends. The 
great peak of hamerun (13,370 ft.) has been carefully studied, 
and will serve 0.8 an example.1 . 

At the base of the mountain, where the land has not been 
cleared, is a lofty !'ain-forest of the most pronounced type. Where 
the cult ivated land has been abandoned , a second growth forest 
of a very different. character soon occupies the clearings. This 
second growt.h forest contains many species which are unable 
1.0 grow in the dense shade of the primitive rain-forest. Areas 
of meadowland and savanna a lso develop in t he cleared spots, 
and in more open .places are many attractive herbaceous plants, 
some having handsome flowers, like Crinurn , with big lily­
like blossoms, or balsams (Impatiens) with attractive flowel"S 
of various colors. Ferns and some of t he numerous gingers, 
are noticeable for their fine foliage, and some of the latter, also, 
have showy flowers. 

A very characteristic grass of this region is the elephant-grass 
(Penfl.isctum purpurcu,m) which is ordinarily some ten feet in 
height, but may exceed tbis. This v.ery valuable forage grass 
often covers extensive areas, and only permits a scattered growth 

1 Engler, loco cif .. , p. 758. 
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of trees, among which arc Lhe oi l-palm, l\igclia, and the showy 
Spathodca. 

Above the lower fOf{'::.t zon(' , i~ a helt of second g-J'owth fOl'e~t. , 

with many oil- and Trine-p::t1m'<;;J and at n s{,i!l higher elevation 
is n, mixed forest, of dcciduou~ and CVCI'gTccn species. Of the 
latter, figs are perha.ps the most ('hal'acieri:-;tic , and of the decid­
uous t,l'ces, Erylhrina exct;lso is tbe most notable. Er}-1 hrinn. 
is a geullR of leguminous trees ".-jtb rcprcf.;putat ivcs in nearly nIt 
tropical regions. 1\1ost of them ha vo extremely showy scarlet 
Ho\\'er~J whiL'h often appeal" while the tree is bare of leaves. E. 
excelsa, as itt'l name inJi cat_,c~J is u very tall t.rf'c, and hloom~ in 
December. It i~ a common tree aud overtops fi ll its ncighborf'i. 

Arnong the muny shrubs ancl sl11ailer trees is a compo:-:;i1e, 
rernon ia (llIIH(fdalina, ft ncar rclat;yc of the iron-weed of the 
eastern l!nitcd Sta.te~, but IX'eorning a sma]J tree. Among the 
many climbers, Rpe('ics of Clematis, morning glories (Ipomoea) 
vine:'i (CifiSUR) related to t,he grape, and some others, are not 
entirely unfamiliar. 

Tbe high foref't extends in places t,o an elevation of about 
3,000 ic'Ct, but for lhe most pa.rt the forest. at (,his elevation is 
composed of lower trees in ~reat variety, and conlains a lso many 
species of shrubs, climbers, and herbaceous plants. 1n the gorges 
especially, ferns hecome an import.ant element in t he vegeta­
tiOD) among them a t ree fern (A_lsophi la I(amarune.nS-'is) , and 
_~larallia fm:.rinea, a fern with very big fronds. There is 11 pro­
fusion of tE.'ITestl'iai herbaceous plants, orchids, Begonias) Coleus, 
balsams, and a graceful club-moss (Selaginclla. lIitens) . Liver­
worts and mosses play a mOre important role t han at lower 
elevations, the trunks of trees being sometimes quite overgrown 
,,~ th them, as weU as with ferns, and several species of epiphytic 
orchids, e. g., }\.l1g:raecum,. Saccolobiuffi, are abundant. 

As at lower elevations, the clearings may sUPl)Ort a heavy 
growth of elcphant-grass, and there al'e many striking herbaceous 
plants in the more open parts of the forest . Among these may 
be mentioned Begonias, Clerodend roll, SC\'crnl orchids, Coleus, 
and thc foxglove-like flowers of Strcptocarptts elongatu,s. 

Ahove 1,500 metres, wild coffee (.rces (Coifc" brevipes) are 
found , and the vegetation begins to show an infusion of northern 
genera, Viola, ThalictrulU, and others. 
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The high forest, st.ops at about G,OOO feet, a remarkably low 
point when compal'ed with hil;!:h mountains in much <.:older 
rep;ion~) as in the Hocky l\1ountains and Sierra Nevada in Amer­
ica, or the Himalayas. 

Above the forest zone, the mountain is covered with a grass­
formation, intersper;:;eci up to 2,500 met l'es, with patches of 
stlUlted trees, \yhich are covered with a heavy growth of 
epiphytes. 

The summit of the D1Duntrrin 1l.~lS a. flora which inciudes many 
fnmiliar types of tempel'M,e elimes, su('h as St .. John's W01t. (FJy­
perictUn), bllt,tercup~, forcget-me-not, hOllnd 's tongue (Cynoglo~­
sum), milfoil (Achillaea), Stachys, Veronica, Galium, plantain) etc,1 

EAST CEXTRAL Af'Jtl CA 

The region nca r the headwaters of til(' Blue and 'White Nile 
i:-: un elevat.f'ci Tup;ged plateau of steppe character. 1 t is largely 
open grass-la nd but t.here are also sanmnas and dry forest in 
places. The baobnh nnd several species of Acaci::t are wide-spread 
in this region, and two cbaractcristjc palms, the Indian fan­
palm (Bomss"s flal>cll7jOl'",':sl and the dam-palm (HlIphaene 
Thebaic(I), arc common, especiuUy in the narrow forest areas 
along the l'i vcrs. 

This pla1 eau region i!' cnclosed by mountains which connect 
with the highlands of Abyssinia, and are tbe source of most of 
the water that feeds t.he Nile. 

The \~rhite 1\ile, especially, and its trihutaries arc in many 
pla.ces bordered by extensive swamps, formed by the flood waters. 
These marshes contain ma.ny characterist ic aquatics, RlllOng 

\'\:hich the faulOUS papyrus is especially conspicuous. Between 
the clumps of papyrus, reeds, rushes, and other tall marsh plants, 
are solid pal;ches of H sudd, Ij dense turfy m~lSses of shortel' grasses 
and ot,her plants, \yhich completely hide the sUlfaee of the water , 
giving the appearance of solid ground. Detached masses of 
sudd, floating in the open water, are often a serious hindrance 
t.o navigation. 

Along the banks of t he rivers, is a belt of fOtest , in which 
groves of palms are the most conspicuous feature, but back 

I :For details of Ute Bora of the Great Kameru n, see Engler, loe. cit. 
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of this the land is either a gra8~y savanna with scattered trees, 
Or a st,cppe covered with dry thorny, and in winter, leafless scrub ; 
Or sometimes, low open forest. 

Rising to jhe eRsj. and north are the highlands of Abyssinia, 
1,800 -2,500 metres in height, and consequently tempera1,c in 
climate. The lower portions of the west.ern slopes, rising from 
the Nile steppe, hnve dJ'y open wood:) with talJ grasses between 
the trees, one of the ('ommone:-.t; trees being the tamarind (Tama­
tindus I ndicu,';) , which in general appearance is not unlike the 
American honey-locli!..;t (G leditschia). Acacias of several species, 
figs, including the sycamore fig (Ficus Sycal1wm) and a variety 
of other t rees and , hmbs occur. Most of these shed their leaves 
in the dry season, and nf(.en flower before the new foliage appears, 
very much as do so many t l'ees of northern climates , 

In the highhnds t heJ'e is no mal'ked dry season, and the dif­
ferences in the vegetation are clue largely to soil and exposure, 
"'here "olenni e soils Q('CW', there is a llLxuriant evergreen forest 
in which species of Ficus are conspi cuous, and in general the trees 
nnd shrubs arc related to those of the drier lowland,S . A date­
pnLn (Phoenix "edina/a) is common, and among t he chnracter­
i ~t i c genera, are the foUo\'I'ing: Rhus, PittoSPOl'UlU, Catha, Spar­
mannia, D ombeya, Crot.on, A{'ucia, 

The more luxurian t vegetation of these moister uplands is also 
indi cated b.\· the increasing:: number of climbing plants, e. g., Aspar­
agus, Dioscorca, ClematiR, RubtL5, Pbaseoius, Convolvulus, etc. 

As in other tropical high mountains, there is a Jarge floral 
element related to t.hat of the temperate zone. In j.he Abyssinian 
highlands one meets '''ith many species of sllch familial' genera 
as G ladiolus, Geranium , Pelargonium , Polygaia, Hypericum, 
PIimuia, Campanula, Diant hus, Lobelia, and many others, 
especially members of the families Labiatae, Scrophulariaceae 
and Solanaceae. 

Some of these are closely related to, Or even identical with 
European species, hut many are unnlls(.akably allied to species 
of the Cape region of Africa. In the latter category are many 
beautiful Iridacen.e, e. g., Gladiolus, Moraea, Acidanthera; also 
many ground orchids (Habenaria, Plantanthera, Satyrium, Disa); 
Haemanthus, Crinum, Aloe, Mesembryanthemum, Protea; Ger­
bera, etc., are also characteristic. 
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The A byssinian highlands ba ve but two gymnospermous trees, 
a juniper (J uniperllS p,.ocera), which is abundant in some localities, 
and becomes a large t ree, furnishing yUlllable tim her; the second, 
POdOC(l,TPUS graciiioT, a member of the Yew family, represents a 
gp.nus characteristic of South ~'\Jrica and others regions of the 
southern hemisphere.l 

EasLward is lhe abrupt dosoeut to the shores of the Red Sea. 
At the hi~her elevations, the temperate, well watered regions have 
an abundant vegetation; but as the descent is made t.o t he in­
tensely hot arid Red Sea. shores, the plants assume more and more 
the );crophytjc charac,t.er ('ommon to FoO much of the tropical 
African flora.. Cactus-like Euphorbias, A JOe.91 thorny Acacias, ju­
jube (Zizyphus), together with ,'ariollS bunch-grasses and thorny 
shrubs, are lhe Pl'i'lcipal features. 

In places along t,be coast are mangrove swam ps and saline 
fiats, where salt-bushes and other salt-resistant plants grow, 
while on the rora l rock are 8u('culents of various kinds and the 
whole vegetation proclaims the intense heat and aridity of this 
inhospi tahle region. 

Southward from the cquat,or to the Tropic of Capri corn, except 
for the Congo basin, the general type of country is very uniform, 
a plateau with moderate or scanty rainfall, and much barren 
soil . 

The predominant type of vegetation is the sa vanna, the amount 
of tree growth depending much on soil and moisture. This region 
is subject to a more or less pronounced dry season, during which 
many trees and sbruhs a1'e either quite leafless Or with a few dry 
leaves clinging to t.he bare branches. Sucb a sava.nna country in 
the dry season presents q uite as dreary It picture as the hare winter 
forests of northern climes. 

This savanna, 'I bosch-veldt" in t he vernacular, may be seen 
well develoj1<ld in the vicinity of t he Victoria Falls of t he Zambesi. 

In 1905, the writer visited South Africa with t he British Associa­
tion for the Advancement of Science, and in September made the 
t rip from Bu!awayo, in Rhodesia, to the Falls. 

Bulawayo lies in t he Matabele plateau between 4,000 and 5,000 
reet elevation, and the climate is mucb like that of northern 
Mexico. About Bulawayo Mexican plants are said to be very much 

J For detnils of t he Ab~sinlan Flora. 900 Engler, We. CU .• pp. 84· 127. 
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at home, a.nd the writer nol cd a {'ommon 1o.lexican bush-poppy 
(Hunncmannia) growing with remarkable iu xuI'iunce. 

In September the end of the dry seMon was approaching, and a 
number of showy trees and shrubs were coming into Hower. 
EF.pedally nota ble were the pendcnt racemes of yellow flowers of 
Ca8sio ji8tttfa, t,he "golden showe.r/' of H onolulu, :loci the rosy 
flowers of the TCbf,ed Bouhin£a sp. a,ml ~cndet flowered Erythrina.. 

North of Bul[L\\,fiYO, whel'~ onc takes the t.rain for the Victoria 
Falls, lics the rug_ged range of granite hill;..;, the )IatOPPOB, where 
rests the body of Cccii Rhodes. From the~c bUrTcn ~ranite rocks 
ODC looks over a vast expanse of I . bosch-vcldi/' t he trees gl'o\ying 
fairly close together in some PaJ1:s, eh:;e,vbel'c more scattered. 
Detween al'e bunch-grasses, especially species of AndropogoD, and 
A r/'stida slipoides, t.he laU er a very ta ll and striking species. 

Although the (·limate is J'ather warm iemperate thun t,!'opical, 
nc\'crtlicler.;s many species are (If equatorial origin, and are wide­
spread over the great, ('entfal African plat.eau. 

Among j,he JnJ'ges1 trees were I"CVen1] spedes of Ficus, among 
them a Yltl'icty of the sycatnore fig, sometililes 2·5 to ~O feet. hip.;h. 
Other trees or large shrubs a re species of Dombeya (Sterculial'eae) 
with white or pink flowers which are occa~ioDalJy cultivated in Ca.li­
fornia; Terminalia, Erythrina, Pterocarpus, Combretum, Cassia, 
Stl'ychno!'., and others. Lcguminosae are particularly a.bundant. 
On some of t.he trees were growing pa.rasit,es of the mistletoe 
family, Lorantbus and Viscum, and an epiphytic orchid (AnseUia 
Africana). 

Shrubby pJnnt.s in gJ'en,t vnricty gro1.V beh1,'een t.he trees, some 
belonging to familial' type:.; like sumacs and mallows; other 
characteristic gener" arc Colpoon (Santalaceae), Turraea (Mel­
i.cene), Clerodendron (Verbennceae), Euclea (Ebenaceae), Coffea 
.Engleri (Rubiaceae). 

Among the rocks of the Matoppos, stunted trees and shrubs 
find a foot-hold. One of these, the "Natal plum " «('a,-issa edulis), 
is sometimes cultivated in Florida and Southern Californ.ia. 

These rocky situations offer a congenial habitat for numerous 
succulents.: Euphorbias, Aloes and a curiolls leafless plant (Sar­
costemma) of the milkweed fRlnily. Several xeropbytic ferns, 
(Cheilanthes, Pellnea), and a club-moss (Selagenella Dregei),. grow 
in the rock crevices. 
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On the open veldt leguminous trees predominate. Acacias, so 
abundant in all the drier parts of Airica, are represented by many 
species, usually small thorny trees with umbrella crowns. One 
of the commonest is A. giraiJae, IIl{ameel-dorn/' iu the vernacular, 
t.he favorite food of the giraffe. A. Iwrrida. as it.s name implies, is 
a particularly thorny species. PcUophorum Africanum, CopmJera 
8'})., several species of Rhm;, Combretum, TeT'minaZia sericea, 
Strychno,:;;, Dombeya, Burkefi, Albizzia, Bnub..inia, arc aU char­
acteristic of tbe open veldt. 

F1G. 52.-Sal"anZ,lfl veget9.tion. Victori.:l FaJls, Rhodesia. 

As ODC travels northward from Bulawayo, the land descends to 
the Zambesi, t.he Victoria Falls being less than 1,000 metres above 
sea-level. The lower elevat.ion, as well as lower latitude, makes the · 
flora of the region more tropical in aspect than that of the higher 
plateau to the south. 

The vegetation is more luxuriant and the variety of trees and 
shrubs greater. Near the Falls the baobab is seen, and the trees 
in general are taller, and may form open fore'lts of considerable 
e,'tent. In September, these trees were mostly leailess, and the 
country covered with dry grass and leafless trees, presented any­
thing but a picture of tropical luxuriance. The exception to this 
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impJ'ession was the occasional presence of a Cassia or Bauhinia, 
covered with golden or rosy flowers. 

A vcry common low sh1'ub of the more open country is Protea 
melbJcrlt, a member of the Ptoteaceae, a family parti cularly abun­
dant in t he Cape region, but poorly reprC!':lcnted in tropical Africa. 

\Vh ile t,he eount ry as a whole hetween llulu,,-uyo and the Zam­
besi W~ Ycry dry nnd dead-looking, where moisture was present, 
as alOOf!; the bankti of the infrequent streams, groves of palms 
(HlIplwelle .'p.), gave qllite a tJ'opical look to t.hc landscape. 

In the (11'0' forest, trees 40-50 feet high arc found, lTlobtly Le­
guminoS:lC', wi1 h spreading crOW11S. Th(' eommonest. of these are 
Baik1'o ca p{ltrtJU[jO and Copalfera coieo.'lpcrma. The latt.er has 
bifid lC1Jves IiJ{(' those of Ba.uhinia.. Between thf' trees is a. heavy 
growth of the lall grass, AT1:stida stipoides. Much of the country 
is more of the llature of <1. steppe, in which the baobab is a conspicu­
ous featlU'c, and the eandelabra-EuphoJ'bias, and Aloes, recall the 
Cacti and Agav('s of Arizona al1d Mexico, 

A great contl'ast to the prevailing xerophytic vegetation of 
this Tl1!:iUll is s('{~n in those plac{'s lleaJ~ the river which get l1 suffi­
cienl'Y of moi sture, 

Thlls on Li\'ingstonc Island, at the brink of the Falls, there i 
a \'egetat ion of quite tropical luxuriunce : palms, figs, ol'chids, and 
in the l'ivet~clumps of papJ'1'US and other aq uatics, offel'~ a strong 
contrnst to t he parchc'" dead landscape of the surrounding countr)'. 
Such delicate moisture-loving plants as bladder-weed (Utricularia) 
and a PJ'Ptty Lobelia, as wel) as other delicate herbs were common, 
and on Tacks in the ri vcr, were specimens of a curious aquatic, 
Podostcrnoll. 

In a llUl'1'O'V ravine ncar the Fa.lls ) known as " PalmkloofH were 
many graceful date-palms (Phoenix reclinata) , evergreen figs, 
and other la.l'ge trees, with numerous climbing plants and ferns) 
all testifying to the presence of ample moisture. 

Still more st riking is the so-called rain-forest at the edge of the 
great gorge directly opposite the cataract, and constantly drenched 
with clouds of spray sent up from the narrow gorge into which the 
rjve.J' plunges, Tht, margin of the gorge, within reach of the shower 
of Spl'l"Y, is clothed with a dense growth of trees) with ferns, or­
chids and other characteristic rain-forest species beneath, reealling 
the great equatorial rain-forests, although the number of species 
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is much restri<:ted by the limited ex 'tent of this " rain-forest, " 
a.s well as by latitude and elevation, which result in a much lower 
average temperatutf' than in the equatorial coastal bplt. 

1'be most important trees of the Zambesi rain-forest are two 
speCies of Syzygium, a handsome evergreen tree of the myrtle 
family, which has few African representatives. These were low 
spreading trees, and with them werG associated tlll'ee spl.'Cies of 
Ficus, which were much wllel', 50-60 fect, and over these were 
growing several stout woody cl im bers, with t:nble-Ijke stems. 
The ground was carpeted with maidenhair, and other ferns, nnd 

FlO. 53.-" n.nin-Iorest," Victori:1 Fu.lls of the Zlllllbcsi, Rhodesia. 

among them W(lI'E' growing several orchid :>, as w("1i as variolls other 
herbaceous plant.s. 

This bit of rain-forest is especially interesting as it was originally 
described by Li vingstone when he discovered the great Victoria 
Falls. While it presents a decidedly tropical aspect, stil l ODe misses 
some of the plants which would 'be found at similar altitudes nearer 
the equa.tor. Thus there are no tree--fcrns, or the conspicuous 
wild gingers, bananas, arums and rattans which one associates with 
the upland rain-forest of the equatorial regions. This, however, 
is probably a matte'f of isolation as much as temperature, since 
many of these tropical growths would probRbly Bourish if trans­
ported to the Zambesi rain-forest. 
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THE ASIATIC TROPICS 

t'nlike Africa, much thE' gl'C'atcr part of Asia is extratropicalj 
but th e sout,heastern part of t,b e c.ontincnt, IJl(lo-Cbina find Malaya, 
shows a far morC' extensive and luxuriant tropical ycgt-·tation than 
any part. of Afl'i<.:a except the relatively small equatoria.l region of 
th(' 'V e:'st Co~~st. The Jattcl' region, moreover, is much poorer in 
species thJ1D tbe Indo-Malayan fiora, whose only rival is equatorial 
Ameri ca. 

III western Asia., southern Ambia is the only r('gion lying 
wit,hin the tropics, ~Uld this, in climate and v('p;ctat ion is closely 
related to the regions on t be AfrieJ1D side of the Hed Sea. M ueh of 
tropical India is !lIso arid or semi-arid) and it is only in limited 
areas, likf' parts of the w(>::;t coast. and the regions about the Bay 
of B enga l, that the "rgetation exhibits the luxuri:lJlt d('Y(:,lopment 
of the W(lt tropirs! although owing to the mild c:iim:lte of the south­
pm slopes of the Himalaya, th e vegetation js largely f·omposed 
of tropical spf'cies wh ich extend far into the temperate zone where 
ther(, is a mi~'ture of tropical und boreal types. 

The tropical Asiatic forest attnins its highest development in 
the l\1abyan l'c-giOll , wher~ equatorial conditions of heat and 
mois1,ul'(' combine to produce a maximum growth of the rank, 
cxuuerant, min-forest vegetation. 

In the Malay Peninsula and the great islands of the Malay 
archipelago, Borneo! Sumatra, Java, Kew Guinea~ and the southern 
Philippines! most of thl' lowland countJ':Y has a hot-hollse climate 
with alm ost constant tt'mperatures, and very hea,yy and uniform 
ra.infall. '\\TJlcn, in addition, rich volcanic or alluvial soil s prevail, 
as in w('stern Java and parts of Sumatra, the luxuriance and 
variety of the vegetntion is unsurpassed in an>: part 01 the world. 

ARABL\ 

Arltbitt, north of the Tropic of Cancer, is in topography find 
climate like the deserts of North Africa, and the vegetation is 
much the same. The portion wbich lies within tbe tropics shows 
much variety of '3levation. and a corresponding range in precipi­
tation and the resultant vegetation. 

From the almost rainless, intensely hot coastal helt along tbe 
Red Sea and Indian Ocean, the southwest point of Arabia rises 
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very mu ch like the corresponding shores of Africa on the west 
side of tJw R.ed Sea,. t.o an elevat.ion of about 9,000 f<'et, 

As in Abyss'inia, the higher mountains intercept the moisture­
laden winds from the Indian Ocean, and the upper und intel'ml'<iiat.e 
elevations J'C'ceive a fairly abundant rainfalJ , so that a luxuriant 
vegetation of sub-tropi cal and warm temperate type flourishes. 
Very li tt.le moisture passes inland and the clc\'ated plateau soon 
merges into the deseJt \vhich covers much the greater part of 
Ara bia. The rninfa ll at th e higher elevations is supplemented by 
frequent clouds and mist.s, and heavy dews play tiwir part in 
consen'ing moistu l'c. Condit ions are especially favorable in the 
deep valleys and gorges eroded by the moun tain streams. 

Tlie \' egetation of t be mountains mucb I'esemblcs that of t he 
Ahyssi ninn highlands, but there is also n. large end em ic element 
more nearly allied to t rue Asiastic species, and related to the desert 
vegetation to the cast. 

Of t he indigenous plants, the original coffee (Coffea arabica) , 
is t be most notable. Tbe Arabian town of 1:l'locba is inseparably 
associated with this famous prod uct of Arabia. As we hnve seen , 
other species of coffee o('('ur jn va,riou5 Pl-lJ'ts of A f J"j Cil, :wd one of 
them , the Li berian coffee l is e:x·tcnsively cult ivated in regions 
wbere t.he An"bian coffee does Dot thrive. 

With the sub- tropical wgetat.ion related to the Abyssinian Rora, 
there are a good w any ]\1 eciiterruncan species, so t hat the flora 
as a. whole is:1n extCIlsive onc. This portion of A .. rabia was form erly 
much m Ol'. densely populated than at present., ItDd the centre of 
an important t rade ill gums, balsams, spices) etc., which abound in 
the bot semi-arid n .. gions of medium elevation. " 

"Araby the blest," I ! Arabia felix " of the ancients has sadly 
declined from t hose days when it was the source of the prized 
balsams and spices. The Arabian balsam was the product. of 
trees of two genera Boswellea and Balsamodendron. Species 
of Acacia, as in Africa, are common, and from some of them the 
gum-arabic of commerCe is deri \led. 

I!\'DfA 

Only about half of the total area of India lies ad;uaUy within 
the tropics, and in the northwestern part, and much of the Himala­
yan districts, sub-tropical rather than tropical conditions prevail. 



178 OUTLl:\E OF PLA:\T GEOGRAPHY 

Immediatcl.v Rout h of UlC great barrier of the Himalaya. lies 
the ex1cn.~jve allu vial plai n extending from the Arabia.n Sea to the 
Bay of Bengal and comprising much of the land watered by t he 
Indus nnd Gan~es . 

The great plain of the Inclus is extremely arid , sometimes 
absolute ly r:tinIc:8~ fol' a year OJ' mol'c. It i::; partly alJuvial, parUy 
occupied hy ~n lin e H\\'amps, but a large part is a sandy or rot;ky 
de:::;er1.. Easiwnrd t be precipitation increases rapidly , and the 
central, llnd ('::;rcein lly the eastero portion:::; of the Gangetic plain, 
have a heav)' minf"l!' This is great,est about tbe bead of the Bay 
of Br.ngal , and the GungP8 dcl1n, where annual precipitation 
exceeding: 100 in(-hes is not, unusual. 

The ccntrnl and eastern pbins, which get the regular monsoon 
rain ::::, arC extremely productive, and the most densely populated 
port. ion of I nelia.. 

Most of the t,ropical part of India is comprised in the great 
('entJ'a l plutctm, enclosed by low ranges of mountains near the 
coast, and H range to the north sepa.rating it from the Gangetic 
plain. The two coastal ranges, the 'Vestern and Eastern Gh.lts, 
~onycl'ge sou1 hward, and w'e part ially ('oonected by transveI1ie 
hill:;. The gl'pnt enclosed central plain is the D eccan, a plateau of 
about 3,000 feet elevation. The northern portion of the Deccan 
is semi-arid, 3S the moisture of t. he southwest monsoon is mostly 
intercepted lJY the West,ern Ghats. To the south, condit ions are 
bettCl', but, n0'-vhere in the interior of rndia are condit ions such that 
a tropical rain-forest can develop. 

The west,ern coast (Malabar), receives t.he full benefit of the 
soul,hwest monsoon, and has an abundant rainfaU, resulting in 
eVf'rgreen forests of true tl'opicnlluxuriancc. 

The conditions northeast of the Bay of Bengal are such that in 
Assam and t.he Ka,i hills, tbere is an excessively heavy rainfall. 
One station, CheripuDji, has an annual precipitation of nearly 
500 inches, exceeding tbis in some years, giving it the reputation 
of the rainic!"t RP0t. in t he world. This region, however, lies out­
side tbe tropics, and the vegetation, although extremely luxuriant, 
is to a great extent sub-tropical, rat.her than tropical. Separating 
the lucius and Gang"" plain from the plateau of the Deccan is a 
seri.,;, of hills or 101V mountains of which tbe highest, Mt.. Abu, 
rises above tbe Punjab plain to an altitude of 5,650 feet. Famous 
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for the beautiful Jain temples l Mt. Abu is often visited by tOlu'ists 
in northern India. 

The 'Western Ghats ri.-:e from the western coast in a series of 
terraces. The highest. point is -1,700 feet ahove the f"ca. From the 
eastern edge of the Ghats, the plateau slopes grauually to the less 
elevated Eastern Ghats, the two border ,'u,nges uniting nt the south 
in the Nilgiri Hills, with an ext reme elevation of 8,700 feet. The 
enclosed D eccan platea.u, with an elevation of from ],000 to 3,000 
feet , is occupied by the Central PrQvinces. 

The southern point of the Peninsula has mountains along the 
coast, {'ont.inuing the Virestern Ghats; but the eustern side is 
nearly level with only isolated ranges of low hills. 

Separated from the extreme southern point of the Indian 
Peninsula, by only ~boll t 50 miles, is the I.lanci of Ceylon. 

THE INDUS PLAIN' 

The northwestern plains of India tI':1versed h,v the Jndus, nre a 
continuation of the great desert stretching from Egypt through 
Arabia and l\IJesopotamia. Excessively hot in summer, with 
relat ively cold winter, the whole region is too al·id for agricu ltut'C, 
except where irrigation is avai lable, Some parts of this region are 
practically rainless. 

The scanty vegetation is very \Inifol'm throughout, and in 
northwest Indja the vegetation js much the same ns in t.he desert 
regions to t he west. Thorny Acacias (.1 . A rabica) , a poplar 
(Populus Euphrat1'ca) and wi ld figs gl"Ow along t. he st.reams, 
tamarisk and jujube (Zz"zyphu8 sp.), a lettRcss caper (Capparis 
aphylla) , and various shrubby Legwninosae are tbe most important 
elements of t he ftora. 

The northwest provinces get very little rain from t he southwest 
monsoon, which is defl ected to the east by the mountains to the 
south. This whole region is dependent upon the Indus, which 
furnishes water for irrigation, but apparently t he flow of the river 
has diminished since ancient times, 

The original 60ra of t he great alluvial plains of the Punjab and 
Bengal has long since disappeared before the intense cult ivation 
of the land for ages by the deI15e population, a nd the whole region 
is practically destitute of any indigenous forest formations. Only 



PLAn:: XIV.-Vcget..!ltion lJellr Mt, Abu, zlOrthll'cst India. At ihe right. 011 the 
rocks. il. bushy Euphorbia. 

ISO 
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in the most barren regions, impossible of cultivation, can one find 
any wild vegetation, ancl the desperate poverty of much of this 
over-populated region leaves scarcely a trace of any tree, shrub, or 
weed that can be used for fuel. 

.Journeying in Rajputana, from lVIt. Abu to .Jaipw·, the principal 
city of the Province, one passes through a less densely populated 
country, an open dry region, witJh rugged hills and scattered 
stunted tI'eCS. Acacias, the shen), II Dunk " (Bldea jrondosa,) 
with brilliant scarlet flowers, II Necm" (Azaciera,chta indica) with 
ash-like leaves, and ,vild datc-pallll~ (Phoenix sylt1cstris) , In the 
rocky pln.(.:cs ODe seef.: cactus-like Euphorbias, ljke those of Africa, 
and other xeJ'Ophytes. 

THE GAXGETIC PLAr.V. BE.\'GAL 

The eastern portion of the great plain of the Ganges, is a region 
of exuberant fert.ilit.y, and very densely populated. Ri ce is the 
staple food-crop, but most tropical fruits, bana.nas, mangoes, 
pa.paya, etc, t.hrjve. Indjgo, cot,ton and jut;e are important crops 
and the opium poppy is grown on a laq:!;e scale. Bamboos, palms 
of several ~.pecies, and many ornamental trees and shl'u bs arc 
extensively planted. 

As one approaches Calcuttn. from the sea, the scenery along 
the river banks is very attJ'll.cti\.'c, the villab"'Cs and plantations, 
with their luxuriant veget"tion, testifying to the fertility of the 
country. The famous botanical gardens, on the bank of the river 
a few miles below the dty, wi]I at onre attract the attention of the 
botanist. These gardens are interesting not only for t.heir rich col ~ 
Iections of plants, native and exotic, but for a hundred years or 
more they have been the centre of botanical research for British 
India, and are intimately associated with the labors of many 
distinguished British botanist •. 
. A very large collection of trees is a feature of t he garden and 

includes magnificent avenues of mahogany, "almond" (Termi11,al'ia 
catappa), royal palms, and other striking species of which the palm 
collections comprise many both native and exotic. 

The pride of these gardens is an immense hanyan (Fic". Ben­
gale11Sis), ""iel to be about 135 yenrs old in 1900, five years before 
the writer saw it. It had a main trunk 51 feet in circumference, 
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and over 450 smaller root-t l'unks, while the crown was 938 feet in 
circumference. 

Th e vegetation about Calcutta is luxuriant" including several 
species of palms, screw-pines, 1;a.mhoos, bunanas, and many other 
charact eristic t ropical growths. The gracefu.l bl'tpi-llut (A 1'eca 
Catechu) and tilt' eoco-palm :11'(' (:'xt. ('nsivel~· plantE.'Ci., flS weU as 
the native toddy-paLm (Bora'<;~la" .flaudhjormis), wi th great fan­
leaves. Tbp wild thl1.p-pairn (Pho('nix ""y lvesfris) is very common, 
as it is pls('wh ere in lndia. 

Besides the u.'lIlyaD, another AP(,{:jps of Ficus is (,'ommon in 

}i'ICl. [;4 .-Danrall (Picus BCI!(](tlcns~) . Botan ical Gurdclls, Calcutta. 

India, the j l Pipui" (P. 1'eligi{)saL with hcart-shaplx l leaves sug­
gesting n cotton-wood poplar. 

Approaching Calcutta f, ·om the sea One snils up the Hugli River 
through the swamp region known as the "sunderbans." 

The mangrove swamps of t he I ndo-Malayan regions are much 
like those of East Africa, but devt'l0Pl'Cl on a much more e},.'tcnsive 
scale, and with it p:rf'!ltel' number of species. As in Africa the out­
side is composed of Rhizophora m.ucl"Onata, the predominant species 
throughout t he Malayan and Australasian regions. Other man­
gro ves occupy the inner port ion of the swamp, e. g., B rugMera 
8pp., Avicennia ojficinali8, and a number of other characteristic 
genera, e. g., Sonneratia, Acanthus, Carapa, and the Nipa-:palm.l 

) Schimpet:.A. F. W., Planl-oeouraphy, p. 395. 
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At high t ide the mangroves "ppe"r to rest on the surface of the 
water, but with the ebbing tide the shiny black mud bunks are 
exposed, showing the fantastic tangle of stilt-roots, These aerial 
Toots are import:1ll t aerating organs Io1' the roots burh>d in t,hn 
mud; the white mangrovp (A viccnnia), scnds up myriads of slender 
aerial roots or H pn<'umatophol'cs'~ for the sam£' purpose. 

The seaward extension of the mangrov(' fOl'lnntion may be 
!·a,pid. The s{'(,d g::c·rmiuatcs while sti ll a1.t.nc:hed to the parent 
tree, and the sl'f'dJing develops into H1) L'longa1,('(1, rod-like body, 
ending in II stout root. The youn g; plant. , detached from the branch, 
falls like a plummet, the root penetrating deep into the mud, thus 
firmly anebol'ing t.he seedling ma.ngrove, which quickly forms 
a bush of considerablE' size. 

Back of tel", S\\·omp, as noted for West Afric"" thero is built 
up a strip of drier soil which gradually adds to the mainland. 

The great delta Un:-a of the 'Gftnges back of tJJe mangroves is 
largely a region of fresh water marshes and wet forest, support­
ing a great variety of hygrophilous plants, among them many 
palms. 

The low vegetation, wii,h brackish swamps, chiefly composed 
of dwarf palms and mangroves, does not gin' an impression of 
tropical luxuriance, and it is not until the sandy spits and marshy 
jungles of the delta arc passed, that the fuJI luxuriance of the 
tropical vegetation is seen. In the delta of the Ganges, as in 
other tidal swamps of the Eust, the Kipa-palm is a conspicuous 
feature. l 

Directly north of Calcutta is the well-known mountain station 
DarjiHng, commanding probably the finest mountain-panorama 
in the world, as it comprises a perfect view of the main range of 
the Himalaya) with the giant Kinchinjungn in the centre. 

The journey from Calcutta to Darjiling is a most interesting 
one to the botanist. A line running from Calcutta to Darjiling 
has been proposed as a division between two quite dissimilar 
floras, that to th. east being predominantly Mala.yan, while west­
ward there is a marked infusion of African types. 

Proceeding north\l'ard from Calcutta the rank luxuriance of 
the delta country is succeeded by the drier portion of the Gangetic 
plain and still further nOlthward the " Terai" is reached, the 

I Hooker, J. D., Himalayall JOtlrnal.s, pp. 1-2, 1855. 
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jungiC' belt skirting the foot of til(' gre:lt rangl' of tbe Himalaya. 
This jungle h:i composed fol' tht' most palt of stunted scrubby trees 
hod shrubs, with cOftrsc t:..dl p:rass between. The conUlloncst trees 
nrc species of ACilCi:t, Dalhcl'!!ia, Sterculia, and several otbers. 
This region is notoriously malarial, and Lbe huunt of tigers and 
other big f!"amc. 

The chang(_. in the vegetation as onc ascends from Siiiguri, 
at thc base of the mountains to DarjiJil1g, about 7,000 feet eleva­
tion, is vcry markrd , and [t,oj the tin~' tJ'[tin m;l.kf'S very slow prog­
ress :\.}onp: the' stcep and crooked track, OD€' has mnpie time to 
study thp ch:),I'~l.ct.Cl' of the forest along the railway. 

Up to 3Jl ,iltituci" of about. 3,000 feet, the forest h3s a decidrdly 
tropit;al :1t:iJ1C'ct, fLl1hou~h it lies b(_'yond the northern tropit;; but 
the southern slope~ of tbe p:reat moul1tuins have abundant mois­
ture, and an equable climate. 

A lofty forest replaces the scrub of thc Tcrai :md includes some 
Ycry large and ntluahle trees. Of thcse the most import~Ult is 
the "Sal n (Slwrea robustaL a gregarious ~pecics, and n, very im­
pOltant t_imher~tre(' b('longing to the peculiarly Indo-1\lalnyun 
family, Diplcrocarpaceltc. Other notable trees arc tbc ('cedar" 
(Cedl'ela TOOT/a ) , a wide-sprcnd species reaching to NorthcITI 
Australia, fU1el ;,:,pvcl'al species of Terminalia. which like the c('dar, 
shed their leavE'S iii t h(> dry seaSOD, as many other Indian trees 
do; Gonlonia W "lIichi'i, belonging to the Camellia family, and 
3 , gcnu:'l alsu rf'pl'C'sentr-d iu t he southern l"nik'Cl States is a common 
tree of the sub-Him.1b:nm forest, and severa] spccjcs of Fjcus are 
a lso charad,cl'istic of this tropicaJ zone. 

The tropical charadeI' of th is fOI"(~st is most pronounced at the 
lower levels, ospecia.lIy in tbe doep, vel)' wet lower Valleys of the 
streams descending from the mountains. Palms, bananas, bam­
boos, Sicrew-pin('s, l1Uge . .<\.roids, and o1,hrr cba.racteristic tropical 
types abound. Few of tbese e,-tend above 3,000 feet, wbere there 
begins an intf'J'mingling of the temperate types characteristic 
of tbe upper Himalayan forest region. Thus a pine (Pinus lon{}i­
folia) occurs as low as 1,500 feet, although most of the vegetation 
at this elevation is t ropical. 

The abundant moisture, especially in the shcltereel v"lleys 
and gorges, favors a luxuriant growth of climbing plants and 
epiphytes. 
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As in most. tropical forests, the Lcguminosac are among the 
CDmmunc~t of t Iw lianas. Among tiwst' flrC spt~ci e:s of 1\1 ueuna, 
Puerari:l, BfJuhilliu, Entadfl, wbii f' thE-.\ Vine family, is rcpn'sented 
by :1 number of species of \"it i::); P eppers, Ipomoefls, Bignonias, 
:J.lld big-leaved AnlCCflt' fOJ'm great (·n, bl c::i !oopf'd irom tree to tree, 
0]' clamber up th(' trunks and branches of the lower trct's and 
shrubs. Rattan-palms of several speci('s are chn,racteristic, and 
:some of these r ('[I.('h into the tempf'rate zonc up to 7,000 feet. 

The S('I' f:' W-pill t'S ( P!1nda.nu~), '\\'ith I('[lves 8 to 10 fc('1, long, and 
bamboos of ~('vera. 1 sOlis/ a re ~t l'iJ;;in_g featur(\s of t he vC'gl'tation. 
The: bnmboos ar(' esp('c ially ahundant in til(' Himalnyan fOl'cst, 
and many SPf..'c;ps c;\."timd into the tempt'rtltt' zone. Some of tllese 
are ~igantic, ~om{'ti rn es a hundred feet high. 

Ferns are abundant, and in clud(~ some fin e tree-ferns (Also­
phila sp.) as well as mn,ny ('piphyt('~, an tI f'pipbytic orcbids are 
common, some of t;h('m of gn'at beaut.y. 

Above 3,000 feet the tropica l forest Hhow ::5 an in('reasing number 
of t,emr)prate specif's \yhi rh bt'cotne prr:dominant abovE" 4,000 
feet 1 and from tbis (']('vation to Darjiling (7,000 ft. ) , the flora 
has much in common with 1,h(' temperat(' florus of Eurasia and 
Norbh America, cspechl!ly the Atlanti(' Stnt(;s. 

Northeastward from Bengal, and cont inuous with the tropical 
Himalay an forest belt is Assam, whi ch in cludes the valley and 
delta of the Brahmaputra, and a spries of mountain ranges with 
their intervening valle:rs. I t is a region of exc('ssively heu".,· l'[lin~ 
fall , and the rain-forest of the valleys and lower hills is an eastward 
extension of the [ower Himalayan fOl'est zone, and reaches further 
eastward into Burma and Indo-China. 

This forest, however, while mude up largely of lnclo-Malayan 
tropical genera, also, especially at higber elevations, as in the 
Himalayas, has many sJ1ccies of northern rather than tropical 
affinities, such as oaks, chestnuts, camelJias, and others. The 
wbole of this region lies within tbe monsoon belt, i. ('. , it has a more 
or less pronounced dry season, and a considerable number of 
deciduous trees. 

1 Hookc:r, wc. cit., pp. 95- 100, 
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THE ''''ESTERN CHATS 

The Westf'l'n Ghats dC'scend by a st'l'ics of terraces to the coast, 
and these slopes, and tilt' cMst:!1 strip belo"', get the full benefit 
of the southwest mon.soon, ~md the dry season is much Jess pro­
nounced than in the interior of the country. The whole coast 
line, as fnr north Us Bombay, is clothed with luxuriant (!vergrf'cn 
forest, and presents a lUarkeu contrast to the barren shores of 
northwest India. 

These eV(,l'gl"N'll forests b:1VP much in commOn with the rain­
forests of eastern Bengal fin d Assam, but mflDy of t he ~1alayan 

species nr C' wan ting and t here is an admixtu!'e of African types. 
The tropical character of t he vegetation becomes still more 
pronounced toward t he south, wbe1'{' the Hora is much like that 
of Ceylon. 
Dl~s(' pnding on the> east to t he Deccan pintenu. much dri(:'r 

condition:;. prevail. This is ('specially marked close to the f'ast.e l'n 
slope of HLP mouutains, as the rains pass over the crest 'and fali 
some distance' inhnd, ' 

Bf'twf'en Bombay and Poona, on t il €' ('{lstpm side of the \Vestern 
Ghats, t.il{, lowlands fU'{" very prociuctiv(', rice and other tropical 
crops growing luxuri:1ntly. Ilnd a. profusion of palms of several 
speci C's, ('vergrf'{'n figs, bamboos, find other luxuriant vegetation, 
fOl'ming a. chara{'teristic t ropical htnclseape, 

Furt brr south the intPl'ior cou ntry is much drier, and where the 
forest. still remains, fiS in th e gorges OJ) th(' flanks of the mountains, 
the trees are mostly deciduous in the dry season. Some of these 
tl'pes are of gl"f'tl.t \"alm' as timber, among t hem being the "sal," 
ah'eady referred to, '.nd the "ery important teak (Teclolla grandis) . 
The open country is too dry for a. true forest , but there n.re many 
species of shrubs and small t l'ees, lllany of which are a lso common 
to the dry nortbwestern provinces, 

Passing fl'om the rjch evergreeD forest s of the seaward side of 
the Western Ghats. Md descending to the dry plain of the DeccM, 
there is a transition first through a moist deciduous forest to a 
dry open forest whicb gradually passes into the thorny scrub of 
the Deccan. 

On the eastern shore of the Peninusl .. which gets rain from the 
1\orthw~st monsoon (r= the Bay of Bengal, t here is nearly ever-
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green forest, but much \('ss luxUJ'iant t.haD tha.t of the w£'-.St coast, 
and denominated by Brandis 1 "semi-evergreen scrub." Among 
the constitw~nts of this formation may be mentioned species of 
FlacQurtia, Pt(-,l'ospermum, El'ythw:\-ylon, Cntiss..'l., Ehl'etia. 
Where moisture is mOre nbundn.nt, us in some of t he hill-country, 
and palts of IVI~tdr~)s. thi:$ formation becomes a true evergreen 
forest. 

The province of l\1ad1'~LS, occupying the sDuthf'Rstern part 
of the Peninsula 1:03 open to thE' S(':1 and much bf'tt.cl' watered than 
the Deccan. It is :1 fertile region, :md tr:tvclling th rough in De­
cember, the writer n01f'd luxuriant crops of rice and cottOD, the 
latter in full bloom. Tobacco and millet ",re both important crops. 

A very different flora is found in the Nilgil'i Hills where t he East­
ern and \Vcstrrn Ghats join. In tbe higher elevations, which cx­
cecod 7,000 f('ct , a. temperate flol'a occurs much like that of the 
eastern Himaln:ya and the mountain.5 of Assnm and north Burma. 
Such common northern genera as Rubus, Yiburnum, Rhamnus, 
Hyperi cum, et.r., occur, many of them t he same species as those 
of t he mountains of northeast India, 

CE\"LON 

Ceylon, an island of morC' than 25,000 square miles area, owing 
to its proximity to the equator has a uniformly hot climate, with­
out the extremes that prevail in much of continental India. In 
the humid coastal areas, such as Colombo, the annual range is 
vcr:' .. smalL 

The rainfall varies much in the different p~rts of the island , and 
is largely C"ontrolled by tbe trend of the principal mountain mass 
which rises to over 8,000 feet in the southwest. This range is an 
effective barrier to the passage of the rain-clouds brought by the 
southwest monsoon in the late spring, and most of the moisture is 
precipitated on the seaward side of the mountains, while the north­
eastern plains get very little rain at this time. In the autumn, the 
northwest monsoon brings much more general, but less heavy 
rainfall. 

The flora of Ceylon, in its main featul'es, is much like that. of 

1 For dotails of the vegetation of the forest regions of lndia, !I(."e Brandis, D .• 
1 Julian Trcea, London, 1906. 



P4ATE XV.-Screw-pine (Pandanu.s ap.), Botanical Garden, Peradeniya, Ceylon. 
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southern India, but then~ is a pretty large proportion of peculiar 
species. 

Little forest ),emains in the lowlands, except in swampy Trgions 
unfit for cultivation, and such as remains is not particularly 
luxuriant. In the drier districts are many of the same species 
of tre{'s and shrubs as in southern india,) c. g.) species of Acacia, 
Cassia, Eugc-uia, and others, but in tIl(' mon~ humid district.:;, like 
those about Colombo, little is ]c,ft 01 the original vegetlltion, 
Rnd most of t,be available gJ'otlllci js. o(~cllpi('d by va.rious crops,­
rt(!(', sUf,!;ar, coconuts, and the usual fruit trees: bread-fruit, 
bluumtls, pa.paya, mangoes, etc. Coconuts form one of the most 
important products of Ceylon, and are planted in enormous 
numbCl's, forming almost uninterrupted grovl's along tihe sJlOre 
for ma.ny miles. 

Pmf'licnlly nil the forest in the humid "rens brt,wPl'D 2,000 aDd 
4,000 fret elevation hu:; bct'u destroy~l for the purpose of planting 
tea. The coffC'p. plnntations of Ull earlier period WCJ'C' destroyed 
IJY the rHvages of a fungus, and were l'epiac(..>Q by tea, which is now 
the principal product of the island, being cultivated up to 6,000 
feet elevation. J{ubber is &1';::0 cultivated to some extent but can 
hardly comprtc with t.bp pl.'LDt3tions of the l\1aJ:lY J'f'gion. 

Neither in soil DOl' climate is Ceylon equal to tbe grc[Lt Mnlayan 
islands, and as the general character of the lowland vegetation 
of Ceylon is similar to that of t he Malayan region, but is less 
luxuriant and varied, it wil( not be considered furt,her. 

Some efforts have been made at reafforestation in Ceylon, 
and teak has been planted with some success in the lowlands. 
The writer visited the Hanwella forest not far from. Colombo, 
where there are teak plantations. The luxuriance of the vegeta­
tion gave evidence of an abundant rainfall, although it was the 
dry season (Feb.). There were many ferns, including a beautiful 
climbing species (uygodiu-m sp.) as well as a good many epiphytic 
ones, among them the curious giant adder-tongue, Ophioglossu'ln 
pendulum, whose forked strap-shaped fronds hung down for nearly 
two yards in length. A number of epiphytic orchids were also 
noted. Of the terrestrial ferns, the most interesting was Hel­
minlhostachys Zeylanica, a relative of Ophioglossuffi, and wide­
spread through the eastero tropics. There were 11 number of 
showy Bowers noted, one a beautiful blue gentian (Exacurn sp.) 



Pw..TE XVl.-Giant. bamboo (Dendrocalam1U oioanlcu;), Dotanicul Gardens. 
Pcradcniya.. 
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and the fin e Ixora. coccillea, a shrUb with clusters of tubular 
scarlet flowers. 

At Peradcniya, about 1,700 feet elevation, is n. fin e botanical 
garden, with a ial'p:e collection of tropical and sub-tropical plants, 
inr.luding the most notable native species. There are some re­
markably fine clumps of the largest of all bamboos (D&ndrocala­
?nUS giganteus) more than a hundred feet high. Here may also 
be seen fin e sp('(:imezls of the native Talipot-palm (Corypha um­
bracul1Jera), who:5e immense fan leaves nm over four yards across. 
At maturity an ODOlmous terminal panicle of flowers is developed, 
after whi ch the tree dies. In the early spring many of the showi est 
trees come into fl ower. One of these, Bombax Malabaricum, is 
a very large tree with big carmine-red, mallow-like flowers, espe­
cially striking, as the tree is quite leafless when in bloom. The 
magnificent A mherstia nobil£s, from BUfma, was especi!lJly fine at 
Peradeniya, and the long pendent racemes of brilliant red flowers, 
looking like orchids, make it one of the finest of flowering trees. 

The principal moulltrun mass of Ceylon rises to a platenu, 
6,000-7 ,000 feet high , wiih some peaks a thou&'lnd feet higher. 
The climatiC of tllP phtc:Ju is t,pmpprate, and the vcgptatjoD is 
reminiscent of the Kilgiris of South India, 0 1' tbt> tcmpcl'ute Hima­
laya. As th e pla,teau is too high, in most places, for tc._'l culture, 
it is still largely in a state of natw'c, and shows little admi:>..-ture 
of intl'Oducffi species. 

This region is a combination of low evergreen forest and open 
grass-land, the lat ter koown locally as "Pat.ana." The line be­
hVeeIl patunn and forest, is a very sbarp one. The evergreen forest 
is composed of a good many genera, e, g., Eugenia, Calophyllum, 
Luytsia, Symplocos and others. A feature of this "egion is a 
magoi£cent tree-rhododendron CR. arbareu1I1) , al.o found in the 
Himalaya. It is a spreading tree of considera.ble size, the flowers 
a brilliant blood-red, presenting a si>lendid sight. 

In the early spring, the young foliage of these evergreen forests 
shows a great val;ety of color, red, yellow, pink and purple, the 
effect being very beautiful. 

The herbaceous plants are largely familiar boreal t.ypes. Thus 
at Horton Plains, the following genera were noted: Viola, Hy­
pericum, Gnaphalium, Lobelia, Ranunculus, Gentiana, Gaul­
theria, Alchemilla, Fragaria, Plantago. Other less familiar were 



PLA'rE :>.t..'"Vll.-TaJipot-puim (Corypha umbraculi/eTo,); u.t right. betel-palm (Areca 
C(Jtechu). Botanical gardens. Persdeniyu.. 
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thc blue-flowered ExacllID, Hedyotis, Strobilanthus and Ceropcgia 
(Asclepiadaceae) . 

Orchids arc quite common, a beautiful white epiphyti c spenies 
(Coclogyne odoraliss'i'1nu11I ) being especially :tbundant. Other 
orchids noted were species of DenciJ'obiuID, S.'ltyriunl, Oberonia, 
Listel'a. 

Ferns ine wC'lJ represented, especially in thl' mojst shady forest, 
b1Jt some species are characteristic of the open and drier places. 
On rocky banks, G'lcichenia dichot01na (linearis), a cosmopolitan 

Fro. 55.-Botanical Garden, Makguta, Ceylon. 

species, forms thickets, and associated with it is an equally wide­
spread club-moss, Lycopodium cernumn. In the shady localities 
one may find some of the filmy ferns (Hymenophyllaceae), but 
these are not particularly abundant. In sheltered gullies are fine 
tree-ferns, the most abundant one being A.ls01Jhiia crinUa. In 
the moist gra.ssy meadows an adder-tongue fern , Ophioglossum 
reticulatum is Dot uncommon, and occasionally a related fern, 
Botrychium lanuginosum is met with. The boggy meadows also 
harbor sundews (DTOsera spp.), and bladder-weed (Ultricularia 
sp.), as well as several club-mosses, two of which, Lycopodium 
clavatum and L. Carolinianum are characteristic boreal species. 
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In the shady woods, the trees arc draped with the gray stream­
ers of the lichen, llsnea, and here are also found a variety of 
epiphytic mosses a.nd liverworts, which also aJ'c plentiful 011 the 
ground and on rocks and fallen logs. 

In the cool moist climate o[ the Ceylon highland, most of the 
common garden flowers come to great perfection. In the ftttrn.Ct­
ive garden at HakgaJa, togC'thcr wi th H. great variety of orchids, 
peppf'J's , tree-ferns, and other sub-tropical plants, there were 
beautiful bC'gonbs, g('raniums, hdiotropt', fuchsias, yjolcts, roses, 
etc., gl"Owing with unusual luxuriance. 

IKDo~CHIKA 

The Indo-Chinese peninsula , comprising Burma, French Indo~ 
Chino and Siom, has a flora, wbich includes cI(\ments belonging 
respectively to the Indian, Himalayan and l\1alayan regions. 

To the nOlth, radiating from the great Himalayan system which 
forID s the souihen;1ern boundary of Tibet, extends a series of 
mountain ranges between which li C' the va lleys of the great rivers, 
Inawaddy, Salween, and l\1eKong, .which water the lowlands of 
Burma and Siam. 

In the northrrn mountain country the vegetation is a continua­
tion of the temperate Himalayan flora, and includes many genera 
related to the floras of both Eurasia ruld North America.. Pines, 
firs and other coniferous tn~('s; oaks, maples, magnolias, rhodo­
dendrons, and many others, both herbaceous and woody plants, 
are f~lmilia.r 0 Ew·opean and American botanlsts. There are, 
however, mingled with these boreal pIa'uts, many which are re­
lated to the tropical Malayan flora, such as bamboos, palms, 
IDfiny orcbjds, figs .and others. 

In the lower country in AS$am, Burma and southern Cbjna, 
the vegetation is predominantly Malayan, and further south, 
most of the boreal genera disappear, and the vegetation is almost 
entirely composed of strictly tropicRI types. Only in the higher 
mountains do we again encounter the northern plants. 

There are three principal mountain systems extending south­
wRrd from the Himalaya in the Indo-Chinese Peninsula. To 
the west is the Arakan system of Burma; in the centre the ranges, 
which e.'<tending southward, form the backbone of the' Malay 
Peninsula; to the east tlle mountain system of Annam. 
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These north and south ranges exert a great influence upon the 
climate, a.s much of the moisture from the southwest monsoon 
over the Bay of Bengal is intercepted by the Arakan range, so 
that Bunna has a much heavier rainfall than Siam. 

In Burma, however, there is by no means a unifOlm climate. 
The northern mountain regioD, ne,,:t to Assam, has practically no 
dry seasonj but over most of the country, as in central India, the 

FIG. 56.-GTcat pngOdIl. RJUlgoon . DUmla. The tre<'S nrc toddy-plllms 
( BfQ'USSU8 jlubeilljorm'is) . . 

monsoons, especially the southwest monsoon} have a mark('d effect 
upon the climate. 

The coastal region of Burma, including tho deltas of the Ir­
rawaddy u.nd Salween, and tbe coast south of Rangoon, have " very 
heavy rainfall, and correspondingly luxuriant vegetation. Tbe 
delta-lands below Rangoon, when reclaimed are e~1;remely fertile. 
This is a region of immense rice (" paddy") fields, rice being tbe 
great food crop of the country; but a ll the characteristic tropical 
products abound. Oranges, bananas, mangoes, bread-fruit, 
Jack-fruit, and others less familiar, are associated with bamboos, 
palms of many kinds, cinnamonl tamarinds and many other trees, 

. shrubs and berbs. 
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A commOn and l){'ftutiful palm of this region, a.nd indl.-'ed every­
when' throu!!;hout, tht· ~i\r:dayan tropies is A?'cca Catechu which 
pf'oduc('s th(' j' I)l_~tel-nut , ,. which mixed with lime and the l{!af of 
tbe betel-pepper, furni~hc:$ the 1\laJa.yan equivalent for chewing 
gum. The Areca-palm is one of the most beautiful of the palm 
tribt, it:$ p{!rfectiy smooth, slender shaft bearing aloft a plume of 
graceful feathery leav(_·s. 

Where tb(· delta lond, have noj, been cleared and drained, th,·y 
comprise a labyrinth of 5wnmps and low junglE' like the sunder­
buus of the C;"n~es ddt", on the opposite side of the Bay of 
Bengal. 

As one tr"vels northw:1rd, through the valley of the Irrawaddy, 
thf' country bpcon1f's much drier, and above 11andalny t llf' coun­
try is laJ'gt'ly a dry .saV.1.Dna, open gr.1.5ts-Jnnd, and scattered decjduDus 
trt'es, rC't'allinp; the bush-veldt of South Africa. \\There thl! forest 
is better d('vdopf'tl, til(" trees are mainly deciduous, and in places, 
teak for('sts of eon::;idcmble extent occur, and the timber is of 
grcnt romml'J'ci;ll importfl1Jce, 

'Vhilc the vallrys show ('y idenc('s of n. marked dry season, the 
higher mountains have a bensier, and morc uniform rainfall and 
('spt'cially in t.he gorges cut by ttl(' rivers, there is a typical rain­
forest with n profusion of beautiful tl'f'{'S, shrubs and herbaceous 
plants. eppol' Burma is especially ricb in orch ids, many of which, 
like the exqui site blue Vanda coerulea u,rc greatly prized in cultiva­
tion . 

Siam and Annam , on account of the mountains lying bet.ween 
them and the nay of Bengal, lose much of the benefit of the 
southwest monsoon rains, and on the whole are much drier 
than Burma, as the northeast moonsoon brings much less rain 
j han the southwest. 

:Muc·b of the lower country is open savanna, and the forests, 
even in the hjlJ~couDtry are much less luxuriant than those of 
the coastal region Hnd mountains of Burma. 

While t.he greater part of the Indo-Chinese peninsula has a 
pronollnced monsoon climate, t.he long extension southward, 
the ]\{nlay Peninsula, reaches the equatorial zone, and the wet 
and dry seasOns are much less marked. 

Somewhere in Indo-China, may have been the bfrthplace 
of the human race, The discovery of the famous Ape-man 
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(Pithecanthropos) in Java points to this part of the world as 
the place where man first appeared. 

Long befote western civilization began, India and China 
were highly civi lized communities, and today contain a very 
large part of mankind. Southeastern Asia, with the adjacent 
islands, is one of the richest parts of the world, abounding in 
food-plants of many kinds, and ma.n very early learned to cul­
t ivate and improve t he most important of these. The great 
food staple of most of the Orient is ri(le, native to this region, 
and the many varieties of bananas and plantains are undoubtedly 
derived from some of the many wild species, and the same is 
true of sugar cane. 

Many important tropical fruits, mangoes, tIm'ian, mangosteen, 
and others are D.:1tives of the Indo-l\1alayan tropiCR, and to 
China we are probably indebted (or the orange and other Citrus­
fruits, as well as the peach and perhaps the apricot. 

This region, too, abounds in spices, pepper} cloves, nutmeg; 
and the palms, bam boos, rubber and gums yield various impor­
tant commercial products. 

It is not remarkable, that in a region so richly dowered by 
nature, primitive man should have found a congenia.l habitation, 
increased and mUltiplied. 

THE ISLA~rDS OF THE I J\.1>IA.J'f OCEAN 

The islands in the Indian Ocean lying east of Africa, owing 
to their isolation, have developed very characteristic floras. 

Much the most important is Madagascar, next to Papua and 
Borneo the largest island in the world. Separated from the main­
land by two hundred and sixty miles, its 228,000 square miles 
show a great variety of conditions, and the vegetation is equally 
varied and includes many extremely interesting endemic species. 

A mountain range occupies the centre of the island, averag­
ing ahout 5,000 feet in height, with an extreme elevation of 8,675 
feet. This central region, which is largely made up of fertile 
plains and valleys, has a warm temperate climate; but the coastal 
zone has a pronounced tropical climate, very humid on the east, 
which receives t he full benefit of the moisture-laden ocean winds, 
but much drier on the lee-side of the island. 
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l\1uch of the land aD the windward side is covered with heavy 
rain-forest, but on the west side the vegetation is vcry much 
like those parts of British South Africa which lie in the same 
latitude. There is a marked dry season and the vegetation is 
more or less decidedly xerophytic. Aloes, Euphorbia.'5, Acacias, 
and other characteristic South African types abound, and in 
some places Cacti, introduced from America, have become nat­
uralized. The m.:treme southwest of Madagascar is very dry, 
"Dd may be called a desert. 

In the rain-forest and the moister portions of the mountains, 
ferns are very abundant, and orchids are also a marked feature 
of the vegetation. One of the most striking of the orchids 
is a species of Angraecum) sometimes seen in cultivat ion, which 
has a spur, or nectary, a foot long! 

There ate many striking species peculiar to Madagascar, 
some of which are not uncommon in cultivation. Of these may 
be mentioned the "Flamboyant " (Poinoiana regia), perhaps 
the showiest tree in cultivation, with its masses of flaming scar­
let flowers. The "traveUer's tree" (Ravenala Madagascariensis) 
is sometimes grown in warmer countries, where its great fan of 
big banana-leaves at once attracts attention; and sometimes 
·one sees in conservatories the Cw-iOllS lace-leaved water-plant, 
Ouvinandra fe'l'wstralis. 

Other characteristic plants are a peculiar screw-pine (Pandanus 
obeliscus) , a handsome crape-myrtle (Lagerstroemia sp.), a pahn 
(Ra.1Jhia rUffia), and several rubber-plants, species of Vahea. 

Some of the trees--e. g., Weirunannia, Elaeocarpus, Casllarina­
are 1'eminiscent of the IVlalayun-Austl'n.1ian region; but the bulk 
of the vegetation, especially in the drier parts, is uDmistakably 
African. In the cooler mountain districts fjhere are many species 
either identical or closely related to those of tbe highlands of 
Abyssinia and the Cape region.' 

East of Madagascar ' are the Mascarene Islands, which like 
most tropical mountainous islands a,'e notable for the great 
profusion of ferns. Orchids are also very abundant, and there are 
a number of interesting pahoa. Some of the latter are closely 
related tn those of the African mainland-but others are more. 
nearly allied to those of Indo-Malaya, or even of America.' . 

1 Drude Ioc.. cit., pp. '75-476. J Ibid., p. 476. " • 
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THE SEYCHELLES 

The Seycbelle archipelago, six bundred miles northeast of 
Madagascar, comprises forty-five islands lying between 3' 38' 
and 5° 45' south latitude. The flora is a very distinct one and 
includes six endemic genera and sixty endemjc species. Five of 
the endemic genera arc palms, and one, Northea Seychellana, a 
tree belonging to tbe Sapotaeeae, was named in bonor of Miss 
Marianne North, who visited the islands in 1883- 1884 and who 
has given an interesting account of her visit) which was especially 
for the purpose of painting the extraordinary palm, Lodoicea 
Seychellantm, which beurs the huge double COCODut, a well-known 
botanical curiositv. 1 

The fOl'Cst is rich in palms, tree-ferns, and screw-pines; and there 
are a good many trees, one of which, Wormia jerruginea, an 
endemic species, is especially abundant in the higher mountain 
forests. Miss North found pitcher plants (Nepentbes) on the top 
of the high"r mountains. A single species is " Iso found in Mada­
gascar, and these, as well as some other forms) show an affinity with 
the Malayan flora. The mo~t striking flowers noted by Miss N ortb 
were two fine orchids, A ngraecum ebunwum and Vanilla Phalaen­
opsis. 

1 Marianne Nort.h, Recollectwns 0/ a Happy Life. Vol. II .. London, 1893. 



CHAPTER VII 

THE PALAEOTROPICS-Continued 

MALAYA AND POLYNESIA 

Th o long Malay P eninsula, the southernmost point of Conti­
nental Asia, together with the chain of large islands, the Malay 
Archipelago, is rivalled in t he richness of its flora only by equatorial 
Am eri ca. The tip of the Peninsula almost touches the equator 
which bisects the great islands of Sumatra, Borneo and Celebes, 
with Java and the southern Phili ppines less than ten degrees 
awa.y. 

These regions enjoy a climate that varies but little in tempera­
tu re throughout the year, a.nd in much of the regions there is no 
marked dry scaWD, while in many distri(;ts the rainfall is ex-tremely 
heavy. \Vhcl'c, as in western Ja.va, Sumatra and Borneo, the 
unHorlll j]jgh t.empf'..l'a.ture and heavy rainfall are combined with 
rich alluvial or volcanic soils, then' results a luxul'iance of vegeta­
tion that can scarcely be l'h'nlJed anywhere, and these regions 
are a veri table botanist's paradise. 

The Peninsu la is traversed by a central mOllntain range, rising 
to a height of 7,OOG-S,OOOfect , but for the most part much lower. 
This ra.nge is composed mainly of granite, but there ate more or 
less e,,:tensive limestone deposits in some districts. These lime­
stone forma.tions som(~times contain extensive caves, wbic11 are 
interesting biologically, as they harbor a number of peculiar 
species of animals. 

At the foot of the central mountain range is a coastal plain, 
wider along the east coast than on t he west side. This coastal 
plain is (or was) heavily forested for the most part. Along the 
west coa&i. are extensive mangrove formation; and swamps, with 
very little sandy shore, willie tbe eastern coast has many sandy 
beaches. 

Until comparatively recent times, the vegetable resources· of this · 
region had been but slightly exploited, except for local consump-

. 200 
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tiOIl. The natives cultivutt..>(j the usual tropical food-plants, 
especially the fruits, which include the choicest of all tropical 
fruits, the mangostcen and durian. 

Some fifteen or twenty years ago, however, rubber plantations 
weTe established, and so profitable did they pl"ove, that soon most 
of the accessible lowlacd foreot was cleared and plant«1 to Para­
rubber (H eIJea BrasiHensis). So great has bpen the subsequent 
development of the industry, that alread:'f then> is great over­
production, and prices have fnUen to a point which renders many 
plantations quite unprofitable.1 

Ten years ago, the writer tJ'avcllcd through this region, and on 
all sides the forests were being felled, >tnd the trees burned to get 
rid of them in order to make room foJ' planting rubber. Only 
occasionaUy along the railwa.y was it possible to see bits of the un­
touched forest. From these remnants, however, it was plain thnt 
the original forest was a very rich onc, with it great variety of 
lofty trees, and extremely luxuriant growth of !ianas and epiphytes, 
with an undergrowth containing many ferns, and other herbaceous 
growths. Among the latter wild bananas weJ'(~ conspicuous, as 
well as the somewhat similar membpl's of the ginger family . 
Aroids, both terrestrial and clim bing species, 'vere abundant and 
conspicuous. 

This is a typical rain-forest, and practically no deciduous species 
occur, such as are $0 characteristic of the monsoon forests of Burma 
and Indo-China. 

Palms in great variety are characteristic of the true Malayan 
flora, and form a notable feature of the vegetation. Some are 
dwarf species, comparable to the scrub palmettoes of our southern 
states, and occur in the swamps and low gl"Ound. Others are lofty 
trees with crowns of giant fan-shaped , OJ' mOre commonly pinnate 
leaves. The genera are mostly distinct from those of Africa and 
India. Among the common dwalf-palms are species of Areca and 
Pinanga, while in the mangrove swamps, the Nipa (N. !ruticans), 
is very common. The latter is wide-spread thmugh much of tbe 
Indo-Malayan region, and is e>.iensively used for thatcb and 
mats, B,g well as for its fruit. 

1 8inoo the above was written, the action of the British Government restricting 
the export of rubber from the East Indian pltmtntiona. has greatly iucreased the 
market price. 
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In low ground may be seen large clwnps of the HNibong" 
(Oncosperma horrida) , a beautiful palm with slender trunk and 
graceful feathery leaves, but with an armor of formidahle spines 
that effcctuaJJy protects it . One of the most beautiful of the 
Malayan palms is the "sealing-wax " palm (Cyrtostachys Lacca) , 
whose smooth sheathing leaf-bases are [L vivid vermWon scarlet. 

FIG. 57.~Lowlund Ycgct :l.t.ion. J\'l uluy Pe.ninsula. 
A. Palms (Oncosperm.a ap.) . B. Ferns (Gleichenia linearil) . 

Many species of palms, aside from the coconut which is every:. 
where cultivated, are very important both faT food , and for many 
constructive purposes, e. g. , cordage, thatch and timber. 

The sugar-palm (Are1l{Ja sacchan fera) is one 6f the most striking 
species, with immense pinnate leaves, 25 feet OJ' m Or e in length. 
Its sap yields an excellent su!!"r, but is commonly fermented to 
form palm-wine. Another wine-palm is Caryota urenB. . The 
genus Caryota has about ten spccies in the Indo-Malayan regions, 
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stately palms with enormous bi-pinnate leaves unlike tbose of 
any other palms. Fan~palms aT€' much less abundant, the com­
monest belonging to the genera Livistona and Licuala. 

In the wet jungles of the coastal plain the clim bing rattan-palms 
are extl'('mely abu ndant, and comprise a large Dumber of species 
belonging to seYcl'ru grneril, of which much the most important is 

FIG. 58,-Rattutls, botanical gardens, lluitenzorg, Ja" Q. 

Calamus. They form impenetrable thomy tbickets and some of 
tbem reach an incredible length, looping from tree to tree for 
hundreds of fL",t, and probahly exceeding in length any other 
member of the vegetable kingdom. The rattan of commerce is 
the stem stripped of its outer tissues, and tbis, with the bamboos, 
which also reach their maximum development in the Malayan 
regions, furnish the staple building materials for the Malayan 
dwellings, as well as for endless other uses. 

Ferns a·re abundant in tbe lowland forest, among them some 
small tree-ferns; but, as elsewhere in the tropics, ferns are still 
better developed at higber altitudes, although certain types, like 
the clinabing ferns (Lygodium), are perhaps more abundant in the 
lowland forest. 
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'Vhile showy flowers are not abundant in the rain-forest, 
occasionally there is a brilliant mass of color, when some great 
creeper or tree bursts into bloom. The writer recalls two especially 
striking examples of this seen on the l'ajJway journey between 
Penang and Kuala Lumpur. This was in December. The first 
was a giant creeper (Bauhi1Jia sp.) , which was not infrequent, and 
reached to the tops of the tall trees, where it burst into a blaze of 
brilliant orunge. The other was a moderate sized trec, a species of 
crape-myrtle (Lagerstroemia 81'.) almost hidden by the mass of 
lilac-purple flowers. 

~1orning glories (Ipomoea S7)P·) , arc common, and now and 
then on the mil way embankment, a prot!,y pink gl'Ound-orchid 
(Spalhog/oltis 81' .) was noted, as well as a number of other pretty, 
if not remarkably striking flowers, some, no doubt, introduced 
specif's. 

An occasional screw-pine was notC'd in the forest , but these are 
much commoner in the Malayan region as strand-plants, than in 
the forest, although there arc forest species also. 

SINGAPORE 

The island of Singapore, separated from the tip of the Peninsula 
by a narrow strait, is familia.r to every visitor to the Far East, 
as it is the great centre for travel in the EtlSt lndies. It is at onCe 
apparent that we nre in the healt of the tropics. Almost on the 
Line, the constnnt heat and high humidity are reflected in the 
rank JUXuJ'iaJlce of the vegetation. Th e gardens are overflowing 
with a wealth of gorgeous flowering trees and shrubs, orchids, 
palms, and all the other choicest products of the equatorial zone. 
The markets are filled with the many fruits for which the Malayan 
tropics are famous. With the oranges, pineapples, and bananas, 
are the papayas nnd a,vocados of America, and the native 
mangosteen and durian, as well as many less h.""UOWD fruits and 
vegetables, 

The mangostecn and durinn, are often pronounced the finest of 
all fruits. The former (GarC1:nia mangostana); in shape and size 
resembling a small tomato, is a dark maroon in COIOT, the deep-red 
thick rind enclosing about half a dozen segments, something like 
an orange, each segment composed of a snow-white juicy pulp 
of delicate and delicious flavor. The durian (Durio zibeLhinm) 
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is a very different type of fruit, and on account of its powerful 
odor, rather suggesting a skunk, it must be admitted, many per­
sons cannot be induced to taste it, and thus miss enjoying a frui t 
which is quite without a rival , and almost alone worth a trip to 
the Far East. The Malays are passionately fond of the durian, 
and in its season the beaps of the big spiny green fruits in the 

~. 
'j I 

A B 
FlO. 59.-A. A characteristic Malayan palm (Caryot.a lip.); B. Dipterocarp left in 

a. rubber plantation ncar Quala Lumpur, Federated M illay Statc8. In front 
of the tull tree is a young rubber tree (lievea Brazil.iensi8). 

market make their presence evident far and wide. Wallace in 
his " Malay Archipelago" gives an admirable description of this 
delicious fruit, quite the best that has been written. 

Among the other co=on fruits are several species of N ephe­
linm, related to the Chinese lichi. The co=onest is the " llitm­
butan," a fruit about the size of a large plum, with a shagg_y crim­
son rind enclosing an oval mass of juicy white pulp with a single 
big seed. 
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Singapore is now pretty well cleared of forest e.'Xcept for some 
small tracts on Bukit Timn, the prillcipai hill on the island , and a 
tract connected with the very intcresting botanical garden. The 
forest contains some palms, mostly rattans, and a variety of trees, 
among which ma.y be mention ed species of Melaleuca, Terminaiia, 

FIG. 6O.-Trec-fcrns (AUJol'hila (llall ca) . 

Albizzia, Eugenia, Diospyros, 
Flacourtia, Calophyllum, and 
others, including an oak. 
Among the lianas, the most 
prominent, aside from the rat­
tans, were species of Uncaria, 
Bauhinia, and Derris,-all 
Leguminosae. 

The garden contains an ex­
tensive collection of plants, 
both native and exotic. The 
coll ection of palms comprises 
about 250 species, and there 
is an unusually fine collection 
of f ems and OJ'ehids. The 
pitcher plants (Nepenthes) 
especially characteristic of the 
region, are particularly in­
teresting. 

The mountain forests of the 
Peninsula are to a great ex­
tent still intact, and afford a 
most interesting study to the 
botanist. The writer made Tuiping Bills, Federated Malay 

Statcs. 
brief visits to two localities, 

the Pahang Gap, northwest of Kuala Lumpur, and the Taiping 
Hills in the northern part of the Peninsula. 

Up to about 3,000 feet the vegetation is decidedly t ropical in 
composition. The trees are often very tali , sometimes 150-200 
feet high, and the straight smooth tmnks may be 5-6 feet in di­
ameter, although usually less. Ae in India, the Dipteroearps are 
much in evideuce; Shorea, Dipterocarpus, Balanocarpus, and 
others. Figs, wild hread-fmit (Artocarpus), and many Legnmi­
nosae, e. g., Afzelia, Pterocarpus, Pitbecolobium, Albizzia, etc., as 
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well as a variety of trees belonging to many famili es. Coniferous 
trees ate not common, but an occa~ional large Kauri-pine (A (lathis 
lorantlnfoha) is met wi th, and species of Podocarpus and Dac­
rydiutn members of the yew family occur. Rattans a re every­
where abundant, and in the Pahang region, bum boos were partic­
ularly numerous, in some places extensive groves of tall bamboos 
occupying the ground to the exclusion of everything else. Th e 
number of bamboos in the .Malayan }'egion is very great, and 
among them are species like the giant bamboo (Dendrocalamus 
giganteus) over a. hundred feet high, \yjth stems nearJy a.. foot 
through. The bamboo groves al'e extremely bea utiful , with their 
graceful drooping plumes of leaves, especially IYhp.ll they line the 
banks of some clear mountain stream. 

The vegetation of the Taiping Hilla, is even morc luxuriant 
than that of the Pahang Gap. At 3,000 feet elevation the forest 
was remarkable foJ' the great profusion of lianas and epiphytes, 
indicating a very heavy rainfall, which was also shown by the rich 
development of ferns, masses Ilnd liverworts. Many of the ferns 
were epiphytes, and included a number of delicate filmy ferns 
(Hymenophyllaceae) . Of the t errestrial fems, t he genus Gleichenia 
was especinJly abundant, sometim es forming dense tangles of 
intcrlacing wiry leaf-stalks that Hre .. err difficult to get through. 
Fine tree-ferns are also common, the most abundant being Alsoph~ 
i la glauca. Another very conspicuous fern, is n, species of Angiop­
t eris, a genus wide-spread in the eastem tropics, the leaves some­
times exceeding 20 feet in length. 

Palms are much more abundant in the Taiping forest than in 
that of t he Pahang Gap, while on t he other hand , bamboos are 
better developed in the latt er region, due perhaps t.o the lesser 
rainfall, as the bamboos as a rule are not so characteristic of 
regions of excessive rainfall. Of the numerous palms, large and 
small, which abou.nd in the Taiping Hills, a very tall Caryota was 
especially notable. 

Other distinctly tropical types were the giant Amids, some climb­
ing up the trees, others with huge calla-like leaves rising stiffly 
from short upright trunks. Some of the Araceae of the Malayan 
region are gigantic. One of these, A morphophallus ti tanum, of 
Sumatra, has an enormous much divided leaf borne aloft on a 
thick stalk 10-15 feet high. A number of similar but somewhat 
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smaller species arc frequent in tho lowland forest. The big in­
florescences of these hugC' Aroids usually have a very offensive 
odor and a,thad swarms of carrion-loving insects \\iNch presumably 
assist in polli lHLtion. 

Wild bananas (Musa Malacccnsis, M. violaceo) are abundant, 
and much resemble the cultinlted ones e..xcept t.httt the fru it has 
many SPt'Cis, ::tnd out li ttle ('{)jble pulp . Presumably some of these 
wild bananas nre the aDcestors of the cultivated varieties. 

A 
FlO. 61.-Pitcher plants (J' "CPClIthCR HpJ>.). 

A. From Mul;ly Peninsula. B. From Borneo. 

Not very distantly related to t hese a re the many forms of the 
ginger family, which are. exceptionally abundant in t he Malayan 
rain-forest. They are often very handsome plants, with fine 
foliage and showy flowers. Characteristic genera are Zingiber, 
Globba, Costus, AmOlDuID, Alpinia, etc. 

The epiphytic vegetation is 11 notable feature of the Taiping 
forest, As already mentioned this inc)udes a large number of 
ferns, of which the big hird's-nest fern (Asplenium nidus, is the 
most conspicuous, aod orchids are extremely abundant, mostly 
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small inconspicuous species, but. some of them of great beauty . 
Rhododendrons with white or scarlet flowers may be seen high 
up in the branches of the trees. The numel'OUS epiphytic rho­
dodendrons are a common and beautiful feature of the Malayan 
mount.ain forests. Sometimes growing as epiphytes, but more 
common on the ground, Or cl imbing over the lower vegetation, 
are several species of pitcher plants (Nepenthes), whose centre of 
development is in the mountains of NlalaYIl and Borneo. The 
gra.ceful vaseS Or urns, suspended from the leaf tendri ls, are beauti­
fully colored, and sometimes a foot or mOre in length. No plant 
structures arc morc remarkable than these cu rious organs. The 
climbing screw-pines (Frcycinetia) are common and conspicuous, 
bu t Pandanus is m uch less in e,-idence. 

The Ilqmcrous species of Aeschyn:mthus (Gesncraceae), wit h 
very showy scarlet fl owers something Iike::t snapdragon, are among 
the most, attract,ive of the epiphytes, but even more beautiful a.re 

. species of Medinilla (Mclastomaceae) \\'hose great clusters of pink 
Bowers 8ubtend(-ci by big rosy brads, at once attract attention. 
Some very handsome Begonias, tOO, occur as epiphytes in the wet 
mountain forc~ts. 

A visit was madr to the summ.jt of the main l'ang(\ at Pahang 
Gap. At this elevation, about 4,000 feet, quite a different type of 
forest was encounten!d_ Thf' trees al'e much smaller and trunks 
and branches COVCl"L'Cl with a heavy growth of mosses, liverworts, 
and other epiphytes, mostly of rather small size. In this "moss­
forest II were collected a _number of interesting bryopbytes l which 
found here a congenial habitat. 

The exposed summit of the ridge was o(;cupied largely by open 
boggy places, with stunted small trees and shrubs. In the bogs 
were masses of peat-mosses (Spbagnum) in which were growing 
rhododendrons and other members of the heath family ; orchids, 
and other bog-plants, suggestive of t he northern peat-bogs; but 
with these were strange ferns, and clambering over the bushes 
were magnificent Nepenthes with pitchers as big as a pint 
measure_ 

Of the ferns, several of the Glcichenias are wide-spread species, 
but two of the most conspicuous ferns, Th:pteris colldugata, and 
M atont'a pectinata, arc less common, and the latter is restricted to 
rather limited areas on the mountains of the Penin&\lla and the 
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larger i::;lands of thr Arch ipelago. Both are V(>1'y handsome with 
large fan-shaped ](!n H'S hortle on tall sta lks. 1\1atonia is especia.lly 
interesting as it is al most th e only survivor of a very old family , 
and fol' a long t ime was known only from a single locality, l\1t. 
Ophir in l\1_ala.rca. 

lVhile tb(' l\ f.'l In)' Peninsula is rich in ferns, and epiphytic mosses 
and iin'J'worts, the p:round li verworts arc less abundan t. than 
might be ('xl'H'ctl'CI from t.he general luxurianee of the \·cgetation. 
"'bethel' or not 1his is dup to the prevailing character of the soil , 
is a qu{'st ion. The rocks of the Peninsula are mostly granitic, 
and t he coarse gritly soil r('sulting from the decomposition of these 
rocks dors not SC(' ll'i to meet the nceds of these plants. In the 
iimestOJH' region , 1 hrre w(,re species not found elsewhere, but n~ 
whel'€' in t il £' P eninsu la \H'f C they so abundant as in the volcanic 
J"egiolls of Java a. nd Sumatra. 

TUE BUNDA I SLANDS 

Tlw thrN' p:r('(J1 islands adj n.cf'nt. to the coast of the l\1alay 
Pf'ninsu iu., SUllwiTa., Born E'O, and J ava, exhibit in the highest 
clegl'(,(', 1h,' rxuoel"ant, clevf'iopment of the equatorial 1\.1alayan 
vegetation. Both the plant and animal life indicate that these 
islands, at no very distant epoch, were united to the Asiatic main­
land. 

Bornp(l, tllP la rgest of these islands, separated from Singapore by 
"bout ~OO m ile, of t he sha llow Java Sea, is still very incompletely 
known , :li!i mu(,b of its Ilf'arly 300,000 square mil es is an unexplored 
wildeJ'ues:-;. The coastal rpgions of Sarawak in the west have been 
quite extensively ""plored bot'ullcally, as t he country has been 
under British domination for nearly a century, and is compara-
tively easy of access. . 

Bornpo is 1.0 a great extent mountainous, but there are large 
expanses of lowland swamp and forest in t he coastal d istricts. 
There is a central I'ange of mountains, attaining a maxim um height 
of about 10,000 f<:-ct , and from this range, others d iverge, with 
plateaus ly ing between t.he ranges. The main range is composed 
partly of ancient crystalline schists, and in British North Borneo, 
Kinahalu, t he highest mountain in t he island, is a granite mass, 
rising to 13,698 feet. ,.Deposits of limestone are found in some 
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localities, as well as volcanic formations ,: but there are none of the 
active volcanoes which arc such a marked feature of Jm'a and 
western Sumatra. Indeed the gt~log}" of Burneo is more like that 
of the T\1alay Peninsula, and therr is ~tlso much in common in tht, 
vegetation between Borneo and the Peninsula. 

As OilC appro:1chps Samwak from the west , t ll(' coast prl'sents a 
vcry picturesque aSlwct, bold mountains coming down to the sea in 
places. Between two of these mountains, Mattang and Santu­
bong, t hf' Sarawak Rivc!", upon which is fSituat('d the principal 
t owo, Kuehing, makes its way to the sea. Santubong is especially 
impressive, rising abruptly from the water to IL ht'ight of 3,000 
feet, its stf'ep flanks clothed with primaev:l1 forest. 

The low banks of the delta a)'e fo), the most palt densely cQ\'ert'<i 
with mangroves) and tlw mud flnts cxpos{'d at low-tide, are the 
haunt of crocodiles and other less formidable crentul'cs, like the 
grotesq ue mud-fish, which climb about the exposed mangrove 
roots like lizards: while myriads of bright blu(' crabs scuttle about 
over the mud, and if the tide is low, cannot fail to attract atten­
tion. 

Further up the river, the numerous llUrrow chanuels which 
traverse the mangrove formation, fiTC lined with dense growths 
of the Nipa-palm, whose ieav('s nre indispensable foJ' thatch, OJ' 

for the manufacture of tbe basket-wol'k panels w'bich form the 
sides of the native houses. Behind the Kipa zone, anothf'r beauti­
ful palm, the " Nibong ': (Oncosperma fila:mentosa ) is common, and 
their slender stems and featbery crowns form a conspicuous and 
beautiful feature of tbe shore vegetation. 

With the decreasing salinity of the w:ttcr fiS the river is ascended, 
the mangroves gradually disappear and the solid river banks are 
covered with a dense growth of trees and shrubs in great variety. 
Back of the belt of shrubs and low trees the),e appear in places the 
tall trees of the high forest, tbe outposts of the prodigious forests 
which cover most of the wet lowlands of Born eo. 

"Wnerever a native village appears on t he J'iver bank, coco­
nuts, sago-palms, bananas, bread-fruit, and tbe other common 
cultivated trees are seen between the wi ld growths of the shore. 

The t rees and bushes of the jungle lining the river banks are 
smothered in a tangle of climbing plants and epiphytes in astonish­
ing variety and profusion. Ferns, orchids, and other epiphytes 
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cling to the' t.rllnk~ and bnLn<;b!·s of the tn'ps, of1 ('n almost entirely 
conceaJinp: them, cyidcllC(, of the cxt,reInl' humidity of the climate 
of these lowland fOrt-'sts. 

Kuc.::hing, the capital of Sartlwak, lies within a single degree of 
i1lP equator. which almost bis("Cts Borneo. \Vith an allnual 
rainfall of 1 GO inches, and an almost ('ontitant hot-bouse tempera­
t.ure, Sarflwak has a t.rup equatorial climate, and the vegetation 
exhibits aiuxuJ'iane(' that YC'l;'· fe,,' rf'gi011S, ('ven under the equator, 
can riyal. All tll£' common tropica l products abound) and n'ach 
grpnt perfect.ion. Palms (Jf rrwny sort s, bananas, pineapples, 
balllhoo~, orchids, grow in r ich profusion. and the gardens show a 
woncif'rful WNl.lih (If 1':11'(' and beautiful il'('PS and shrubs. The 
t I'unk::i of til(' palms and Ow trunk~ and hranches of other trees 
~lr(.· lad ~"'n with ('piph~"i ('R ill hcwilc.fpl"inp; profusion, while giant 
CI'('('I){:'rs, wi1 ,h Howl'!'::;' uf l'\" (' l')" hUl', nJ'P draped 0\"('1' every fence, 
or climb high iIll ,o til(' trf'l'~" 

\Yhilc the fOJ'(,;-;t h.'l"<:: bf'f'll rlrnrf'd in t.he jmm(,(jjaic yjcinity 
of l{uching, Ont' elm's n01 htn"e t.o go fur to S(,t' samples of the orig­
inal forest'l whose f'xploration i ~ by no means easy, as the lowlands 
fi1'(, largely SWfllllPS, or el~l' ovrrv;rown with imppnetrable thickets 
of rattans and other troubleson1l' undergrowths. 

'Where the originul fOI'C'st has h('PIl removed, a second growth 
quickly springs up, compos{'(1 of many species of trees, and a dense 
tangle of bushe-s, jiillltlS/ ferns, and a grel1t v.'lriety of herbaceous 
specif's" 

As might be exprctC'd in so humid a ciimait" fern s are much in 
evidence. Among the commonest. arC' species of Glf'ichenia" 'V e 
have alrendy referred to the grcat developmcnt of Gleichenias 
in the Malay P eninsula, which in this respect, as well as some 
others, sbow~ :1 nim"ked resemblance to BornM. The climbing 
ferns (Lygodi'lt'lll, spp,) are also common and ,very beautiful, 

One of the ('ommOTlf'st and showi(·st shrubs of this region is 
Wonnia pulchella (Dilleniaccne), whose big yellow Bowers are 
seen everywhere. The genus Wonnift is very abundant through­
out 1\1alu)'a, and at once flttracts utl,('L1tion. Th e Acanthus frunily, 
and the Melastomaceae, the latter with prett.y pink or purple 
flowers, are arncmg the commonest of the more showy shrubs, and 
now nnd then one sees a scarlet Ae!?chynanthus climbing. up the 

trunk of a tree or established fiS an epiphyte, 
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The pit.cher pi:wt,s (1\ epentlw:-;), an' pxtraordimlriiy abundant 
in Bol'UI:.'O, and may be found ~lt, aJl l,je\"t11iulls from f'('::1 -1evel to 
all altitud(' of 8,000 feet. Some Hn~ low-growillf.,!; t(,1T('~trial species, 
but lUore commonly they aJ'e tlimbpl's or cpiphyt('s. In most 
species, thr pitdwJ':' are clevelopl'(i at Ow end of th(, tl'ndril formed 
by a pJ'Olollg~ltion of tbt· mjdrib of the ]paf; hut ill til{> young 
phlnts, and al,:;u ill some tI'JT(,8tri~11 spC'cil's, the pitchC'1' seems to 
represent tiH' wholr kar, ::md till' pl:lllt 1l1:ty t'OlJsist of n. rosette 
of these lll'll-shllP('(1 ol'l . .!;ans. ThNQ )';('('J'llS 1.0 ht· little' doubt th~lt 
the ftuid in th(, piUher contaimi dcfinik ('llZYllll'S similar in their 
action to pcpHilt , nnd ('npa,b]p of a t.J'U(' dif.,!;I'fi1ioli of til!' inspcts and 
other Sll1flli animals that may \w captUI'('d. '"\·hpt.hf'J' 01' not, as bas 
becn ~t.at, {'d , tlw l\1~t1aYB usc this fluid :lS tl ('o1TC'(,ti\'(_' for illdigestion 1 

thr w"itel' will not \'Pllturf' an opinion, Young plmlts with pitchers 
no bip:gN than f1 thimlJlp HJ'(' common along the sidE'S of ciitch{·s 
t\lld on Wt~t ha.nks. whilf' it is said th(, ~rca,t N, Rajah, from 1\1t. 
I\_inaba lu, ha:_:; pit.dlrrs, pcrh~tps onc might say jugs, holding two 
quarts. The l\1[lln~·· Pruinsula, next 1,0 Borneo, probltbly has the 
greatest. number of species, hut they are found al~o throughout the 
whole :Malny Archipelago, from nortiH.':lsteJ'll Australia.. and New 
Guinea, to the PhilippiI1f's, a single sp<'Cies also occurring in 
Ceylon. 

TravcUing in Sarn.,,·ak depends ver:v i:u'gf,ly upon water-ways, 
as there arc pradically no roads) E'x('ept in the imnwdinte vicinity 
of the towns. If one lea.ves the streams, ODe must proceed on foot 
through. the swamp and jungle, not always a pleasant operation , 
as the low ground is almost always mol'€' 01' Ipss under w3,ter. 
Such excursion s into the magnificent forests nrc not only fat iguing 
but include, incidentally, t he discomfort of swarms of mosquitoes, 
and myriads of I:md-I eeelws, ,,,hich are especially numerous and 
voracious in the Bornenn forest. 

Among the rare plants of Sartlwak are several ferns, Onf' of 
these, II/atonia sarmen1osa" is known only from one locality , the 
Bidi Caves, limestone. caverns where it hangs down in long festoons 
ouly to be reached by long laddrrs used hy the natives for collect­
ing the edible birds' nests which are found in these same caves. 
Another fine species, the principal objrct of the writer's visit 
to Sarn.wn.k, is lIf acrog[os8U1n Alirlae, one of the small order l'vfarat­
tinles. This, or a similar species bas since been collected in Su-
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m:1tl':1. It is u 11l:l~nitict'nt, plant, with greut palm-like leaves four 
yard:; lon~. 

The two mOllntains gwu'ding 1, }}(' delta of the Sllrt.ln'ak Ri\'e1', 
Mattnng ami Santubong, aJ'r' fairl y easy of acc{'ss, and t heir 
Horas arC' pxt r f' l1wiy interesting. :rvln.t.tan~, whi ch fo J' som e I'('.ason 
is avoidpu by th(' nat iVf'S, bas ll t'YCr bt'{'n denuu(,r] of fOl'('st , and 
nfford::o;!Jn admjmble opportunity of studying t he primitive vegeta­
t ion of thr rf'~!_;j on. 

Th e fOl'Ps1 is a vpry rich onr. Vel)' tall tn~ps, including many 
Dipteroca rpacefLC', like thosr of Indo-C hilla and the l\Ialay States, 
are bound 1;oge1 hcr by greRt litmus. lik r huge cables, OJ' with climb­
ing Araccae and other creepers, c1inlZing to tlwir trunks, which 
with the branches ure often smothered in a profusion of epiphytic 
growths of all kinds. 

Below the taU trees arc smaller ont's, with an e>. .. traordinary 
variety of palms, giant ferns, 'wild bananas, l'a.ttans and a host 
of other striking pLants. Th e DipierocaJ'p forest at t he foot of 
t.he mountain is mOre open , heing frcer from und ergrowth, and 
cnsi!'1' to get through; but as one ascends t he mountuin, the under~ 
growth is V {'l'y d pnsl', and one must exercise great care not to lose 
one's wny in tlw t hick jungle. 

The wet banks along th e trail are CDVCl'M with beautiful ferns, 
liverworts and mosses, and although flow ers are not very abundant 
or conspicuous, then' were several worthy of notice. One of the 
prettiest. was a DiciymocaJ'pus (Gesncracf':.w) , with small fox ... 

, glove Shilpcd flowers, pal e purple in color. borne on slender stalks 
rising fJ'om .:l roset te of dal·k green, almost black leaves, veined 
with snowy white. These dainty Howers grew abundantly all the 
mossy banks assoc;iated with delicate ferns, and made an ex~ 
quisite picture. An occasional showy orchid, and some pretty 
Begonias were seeD, and in one place, n number of plants of a 
pale ycllow rhododendron CR. sa{,;cl!oliurn). In the upper forest, 
a handsome hora, with scarlet flowers, somewhat like Bouvardia, 
was abundant. 

Mt. Mattang hus an cspecial interest to the botanist, as Pro­
fessor Beceari, the great authority on palms, spent a long time 
here, and lllany of his species were first collected all this mountain. 

The Dipterooarpaceae, so important as timber-trees through­
out the Indo-Malayan region, are represented by many species in 
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Borneo, many of great size. There arc also other large trees, 
('specially Lcgumino&'l.e. One of these, the" Tu.pang 1/ (A bauria 
."celsa) is the tallest tree of the Bornenn forest, It specimen 230 feet 
high baving been measul'ro . 

. Many species of Ficus are common, as well as species of Alto­
carpus, including the bread-fruits and Jack-fruit. Both the durian 
and mangosteen are represented by wild species. Rather un­
expectedly there are several species of oa.ks, mostly in the mO{ln­

tains, but some at sea-level, as is also the case in the 'Malay 
Stat,rs. 

The ('oniff'],ous trf'es of Bornro are few in number, and exclu­
sively of southern types. The damrnar-pinf's (Agathis), Podocar­
pus and Dacrydium arC' the' only Bomean genera. 

Romffi proba hl;V has more species of palm~ than any other 
area of equal extent: but mar;y of t)lf'm arc small and relat ively 
int'oDspiruous, or else they Hre dimbin~ species of the rattan-t.ype, 
which bnl'dl~' ~ugp:f'st palm!). Tbt'rl' arf', it is truf'J :-1 cons.idera.ble 
number of tall species, likr the Sago-palm and Nibon~; but as a 
l'uh', they do nut dominate the vegetation to the same extent as in 
equatorial America. About 130 species ha.v(' been described, 
mostly hy Bf'c.;eari, and all hut, 20 are p('('uliar (,0 Borneo. 

l\1any screw-pines OCCUr in Borneo both fiS strand-plants, and 
in the forest up to 4,000- 5,000 feflt f'1(:-'vhtioll. 

The Araceae are a lso highly developed, and muth I'Psemble those 
of the l\talay Peninsula. 

Olle naturally expects to find many ore-hids, and, in fact , they 
a re c~l:trumeIy numerous; but as ever:v col/ector who has visitro 
the tropics, knows, the showiest orchids are usua.lJy rare, and 
seldom ahundant enougb to make a striking display. Most 
species are insignificant, and would be overlooked by any but n. 
botanist. 

There are, of course. many very beautiful orchids in Borneo and 
other parts of the Malayan Archipelago, many of these being 
prized in cultivation. In the gardens of Singapore and Sarawak 
two handsome sp{'cies arE-' often seen, Va.nda teres and Arundilla 
speciosa. These are both ground orchids, and apparPntly easily 
grown. The genus Vanda includes many handsome species, some 
of which, like the Javanese V. tricolor, are often seen under glass 
in Europe and America. Perhaps the most striking of the Malayan 

..... 
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Ol'(;hicis i~ t.l1l' "tif!:cr-on:hid " ((;rannna(,ophyllwn spcciosum). This 
is H. giant among orchids, and rnny be seen in great perfection in 
the famous botanica l gardells at Bui1(>llzorg in J a,'a, where its 
pendent leafy shoots hang: down from the trees to a I(·ngth of ten 
feet or mol'(', TIl(' lJUmCrous upright flower-sf.nlks as tull as a man) 
bear many iJig: uro,Yn nnd yellow striped blo:;so1118. Th e genus 
D endrobiulll i:-; oue of t he largest in t he eastern tropics, and many 
species Hrc extremely bt'autifui and bip;hly prizrd by collectors. 
A V('I':" inkl'f'st ing: ~p(_>cics is D. crwnenalwn, knowJl in t he Bri tish 
possessinns as It pig(\Oll orchid," _It, is \'(' I".Y abundant amI has the 
remarlwbJe hniJit of f:lmn' ring simulhlnc'oll . ..;ly on'I" :.L la rgt' aJ"{.'a, 
and only for:l ~inglp clny, \\'he'll the long ~prays of fragrant white 
fto\\'('rs may hf' ,""('I'll by 1 hOllsands. Tlw next day they a re fad('Ci, 
and not:t sill,L!;k frc';-.;h flowpr C:1rl be s('('n. 

Amonp.; the Ilt!t,(,wortli,v fern~ of 1\Ia.1tang: \Yere ::; pecies of Kaul­
fus~ia , .:\ngioptcri~, and :-\ (.' hiz~If'1:LJ ami !;'Ollle fine tree-ferns (11[­

sophila tOlltolU1'nau.,') . T ilc b ft_ IH I.~oule fern Diplfrill con.iugata 
waf' ('sl)f'('ia lly fine, 1,he hi¥; fan-:-:ha pec! leaves with stalks at 
Jw"t 8 feeL high. Of the epiphyl ic fem s, (he HymelJophyllacmc 
were no1, c~pe(.'iall.r a.bunda nt, a lt hough represcn1,cd hy a Dmn ber 
of tipecies. Epiph:-1 i(, f;pccies of J.y t'opoci iulll included severa l 
conspicuous specie::; like L. Phlc{fmoria, and an occasional ~peci­

men of t he ('urious Psilolwn flaccidum, with leafless flattened, 
pendent shoots was SN'n. 

At, the summit of Jlbttang is a small area of comparatively 
open g-rotillcl , with yarious sedges nnci grasses, but. t hese arc 
scarce in the heavy forest which covers mo~t of t he mountain. 

Santubonp;, on the opposite side of t. he Sarawak delta, from 
:Mattang, is mu('h s.teeper, and t he fore~t is more open and drier. 
At, the surnmi t, howeycl', it is boggy, with abundant Sphagnum, 
like t hat. of northern peat -bogs. The stunted t rees are covered 
with a very heavy grol\rth of epiphytes, among which were two 
very beautifu l rhododendrons, a nd One of the finest pitcher­
pla nts (Nepell the, l'eitchii) , which is prized in cult ivation for 
its magnificent pitchers. . 

The beach skirting the foot. of Sant ubong offers an excellent. 
example of t.he Malayan strand-fiora. Creeping over the sandy 
beach was the ubiquitous Jpunwea pes-caprae, found on pretty 
much every tl'opir.al beach the world over, a nd further back 
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was a belt of trccf.: and shruh:-; in elud ing- maoy of t he ('ommon 
Malayan st rand speci e~. 

The largest trees were Casu!'LJ'ina, n genus csperially developed 
in Australia, but extending as far as ] ndia. These prculia r 
Lrees have nO lcaycs, but the slec.der green twip;s look very much 
like pine-needles, and t he tree suggC!'its :1 long-len ved pine. Another 
characteristic t ree is TennincTUa ('of011PO, with branches arranged 
in regular tieJ'.~, nnd beari ng \'cry large glossy leaves. A rather 

F IG, (;Z.-Slrtl.nd vt'gl'tation at foot uf Mt. :::iantuhunJ,;. SumwtlJ.:. £lorneo. 
A. C{UJuarina ltv., Term iflal'w. Cata.lJl){J. B. PandunUff sp. 

smaller and very beautiful tree, with Jeaves somewhat like those 
of Terminalia, is Barringtonia S7Jeciosa. The large fou r-angled 
frui ts are conspicuous, and specially adapted for long journeys 
by sea, like the coconut, which explains t he wide distribution 
of this tree throughout Malaysia. Another even more widely 
distributed species is t he yellow t ree-hibiscus (H. tiliaccus)-a 
denizen of most tropical beaches from tbe Malay Archipelago 
to Hawaii. The sbowy yellow flowered Wormia, already men­
tioned , is also very common, and a screw-pine with big red fruit­
cones, looking like ripe pineapples, was very abundant. Asso-
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cia1,cu with the::;c t.ree::; were a number of leguminous shrubs 
with yellow or purple flowers, and riil1lbing over trees aoel shrubs 
were various lianas, inclndio!! several showy Ipomoeas, and a 
species of Cnct unl , with salmon-pink belTies. The latter repre­
sents a small family of gymnospenn~1 the Gnctaceae. 

ForeM T'I'C(J8 

As already indi cated t he most important t,rees are the Dip­
teJ'ocnrpsj but heside!" 1hef.:€" is an exll':lOnJinnJ'Y vtlriet,v of ot.her 
lal'ge treCi:i. The JllO~t imp0l1,[lllt families are the Hubiaceae, 
Leguminosae, Ebenaceae, Rapotaccae, A1'1oeurpaceac, Tiliaceae, 
Bombacaceae, Dilleniarenc nnd Euphol'bin.cene. The Rubiaceae 
take first. pla.ce in the Bornean flora, 1he Ol'chiciaceae second. 

SUMATRA 

Separated by the St,raits of Mulacca from the Mala,y Pen­
insula, is the great island of Sumalra, about ] ,100 miles long, 
by 250 in breadth, and almost exact l;- bisected by the equator. 

The topography of the island is comparatively sirnple. Parallel 
with t.he west coast, and descending t.o it abruptly, is a mountain 
range, in places exceeding 10,000 feet cle\ratioD. Between this 
range and the ea.o;;t coast is an e:\1,ensive low alluvial plain. 

The mountain ranges are composed largely of Palaeozoic 
rocks. granites, schists, quartzite, slate and limestone, but, t here 
are lat,e r deposits also, and some extensive ,"olennie formations 
including a number of active volcanoes, some of them approach­
ing 10,000 feet altitude. 

The climate is of the t rue equatorial type, with yery little 
variation of temperature, and for the most part abundant rain­
fall. The west coast has a hea"ier rainfall than t.he east, approach­
ing 200 inches annually at some points. The driest districts 
are in the northeast. on the lee-side of the mountains. 

While the vegetation has been pJ'eUy well investigated in 
some parts of Sumatra, much of the country is sti ll very little 
known. The fertile eastern plains have been cleared of the 
heavy forest over considerable areas, and t he usual tropical 
crops are grown. Of late years Sumatra has become a very 
important source of Tubber, of which extensive planta1 ions 
now exist. Tobacco culture is also a very important industry. 
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The cultivated dj~hjctE: a re most.ly in the fertile eastern plains, 
but extensive areas sti ll await development. Although nearly 
four times the area of its neighbor Java, it has only about one 
sixth the population, and like Borneo, the development of its 
immense resources has. only begun. 

In the northern part the mountains approach the eastern coast 
~o that t he coast al plain is much narrower than ftuther south, and 
in this region, tbe original forest has prett ~r well ciis1ppeareri from 
the lowlands which are largely under cuJt, jvat.ion. Tobacco is (,he 
chief crop, for which this Deli di."<triet is famous. 

The mOE$t important Lown, 11ecian, is some distance inla nd, the 
immediate coast heing Occllpied oy exlensive mallgrore forma­
tions, ('ompo~crl of sevNal ~peciC':;; . There a rc also Nipa swamps, 
with the big fel'D , .r1("l"o~(icl/llm CI//1"eUm, and hack of this the grace­
ful Ou('o~pcnn:1 palms, as in Bomoo. 
Befw~n fhe swamps of the coast and l\Jedan , is a cuItivut,cd 

region, with the usual tropical growths, and in places, extensive teak 
forests. 

Thi:;.; region I:;; a rich alluvial plain presumably ('overed, originally, 
by heavy forest., now destroyed; but much of t he land is covered 
with :::econd growth jllnglc, T obacc'o, which i::i most carefully 
handled and transplanted, is grown onl.,( for a short time on the 
same ground, which is then alJou'ed to grow up to jungle for severa l 
years when it is a~l1in clear(,d for tobacco; so that only a fraction 
of the arable land is in use a.t one time. 

The soil is \'er~' rich, and t,he jungle springs up quickly and com­
prises ll: great, variety of trees and shrubs, as well as herbaceous 
flowering plants and ferns. 

The writer had an opportunity of making a brief sojourn in the 
mountains west of 1\1edan. BandaI' Baroe, at, an elevation of 866 
metres has still some remains of t he ol'ig:innl forest, which has prac­
t ically disappeared from the adjacent lowlands. At th is elevation it 
is noticeably cooler than at, l\1edan , and there is evidently a fairly 
heavy rainfall, alt.hough decidedly less than on the western side 
of t.he mountains; and the forest wns milch less luxuriant t.han at 
similar elevations in west.ern Java, Borneo, and the l\1alay Pen­
insula, Some of the trees, however, were very large, especially 
some gigantic figs of t he banyan type. 

In general the vegetation of t his part of Sumatra, is quite 
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simil ar to that of the :Ma lay St.atcl'l across the Strai ts of :Maiacca, 
but less luxuriant. There is 3 con ... dd('rrrhlc development of lianas, 
including species of Yitis, variolls r lirnbing Araceac, c. g., Pathos, 
Scindapsus, and a good many small fflttans. 

Palms a re not (:ollspic'uQtl8, all hougb there arc a good many 
small species, and occasionally a sugar-palm (A.renga sp.) with 
enormous feathery leaves. 

FlO. GJ.-Huil\-furcst \'cl!;<'t:nion. Bandar Rart)c, SUlllutrn. Wild Uanul}l.l (M usa 
• 8 /J. ) ; wild ginger (Elclterifl 81).). 

In the rain-forest cRpecially along the small streams is a rich 
vegetation of gingers, bananas, and other similar plants. A very 
common one is an Amomum , a ginger with leafy stems two or 
three yards high, t he leafiess fl ower stalks ar ising separately from 
the rhizomes. Others, e. g., Costus and Alpinia have showy flowers 
suggest,ing orchids. The latt,er are represented by many species) 
some of greHt beauty, e. g., Caclogync, 'pathoglottis, Arundina; 
and a small l\epenthes was a lso noted but the latter genus iS' much 
more abundant in Rome other parts of Rumatra. 
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Among the more abundant flowers, were numerous pretty 
balsams (Impatiens 8pp. ), Melastoma, Clerodendron, Didymo­
carpus, and several Begonias and Soianums. 

Screw-pines both ]:landanus and the climbing Fl'eycintiu, 
were abundant. Tree-ferns wcrt' not uncommon, and the big 
Angiopteris was very abundant, and especially luxuriant, wit,h 
huge fronds fOllr OJ' fiyc yards long. Contrasted with these are 

B 
FlO. 64.-Rn.in-fON_"St vegetation. Bnndllr Haro~' . 

A. Alleft, young palm (CaryClw 8p.) . E. The huge fern is ilnrrWl)tcria ap. 

tiny epiphytic Hymenophyllaocae, only an inch or two high. 
:Many other ferns, both epiphytic and terrestrial are commOD. 

A Dumber of int,crcst ing liverworts were collected at Bandar 
Baroe, which is richer in these plants than most parts of the Malay 
l?eninsula, and approaches the e:o . .'tremely rich region of western 
Java where condit ions are quite similar. Some of the rarest and 
most interesting species occur in these favored regions. 

Above Bandar Baroe, at an elevation of about 1,200 metres, 
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is an extensive plat.eau , LI f-;ort of moorland covered with cOat,'3e 

" lalang" grass and brat-ken. Except in sheltered places, trees were 
absent, but where conditions permitted , t ree~ferns, palms (Car­
yoia, Arenga), anci :-;'OI11C other tl'orieal types were not.ed ; but with 
these were /':i uch "hnrurtcl'istiC' northern plants as elder, raspberries, 
violets and I3f'Yeral {"oarse Comp()~itf-le. Th(',::e grur-;sy plateaus 
are said t,o be frc(]lIeut in 1 he mOllntailll'egions of northern Sumatra. 

Tbe western :-;jde of t he main mountain range has a much heayie-r 
rainfall than O('Clll'~ in easterD ::;urnatra and the veget.a.tion is 
said to be extremely luxuriant. In the Paclang Rig-hlands, espe­
cially in the volcanic di:;:tridR, the ('onditions a re much like those 
in we...;;tern JHV:1, HJld the vegC'tntion ha ~ much jn (!ommon 'wit.h that 
region. 

The fo re~t:-; of f,he SQuthw{':"it. are said to he characterized by 
un usua lly large tl,(,(,S. cRpecial1y some of the Dipferocarps. Forhes l 

stat·es that he mcaslIn.·d trees whose 1runks were ·-10-50 :val'd~ be­
fore they braueheu, and somcofthclU ten to tweh'efeet in diameter. 
The species were not gi,·en. The princip:ll pl'ociucts of t his P!l1t 

of Rumatra arc pepper a nd damlllar-g;utn, the latter derived from 
several species of Dipteroeal'ps, the most valuable being that ob­
tained from H 01J('a dryobalanoides. These gnms arc highly prized 
for fine varni:;:h('s. 

Even wi1,h i1.R rclatively scanty populntion, the destruction of 
the forest,s has been ver.'..- great , owi ng t.o the very wasteful methods 
employed. Like all half-ei"ilized peoples in a forest, eountry the 
natives flesh'oy the forest with no t hought for t,he fu ture. The 
ground is cleared, cultivated fol' a 8hol1 time, and t, hen allowed to 
revert to jungle, or fiR t.oo frequenlly hnppens, to become invaded 
by the Tltnk II Ialang" grass (Imperato arundinacea and Saccharmn 
sponl.ancum), which prevent s the forest getting a foothold , and 
renders the land quite u~el ess for cult ivation. 

The lowland fore.''its have largely disappeared, and one mllst 
usually go to t he mount.ains to see t he primaeval forest. As in 
the Malay States, the ~reat development of rubber plantations has 
been la rgely re"ponsible for t,h. de.,truction of the original forests. 

Forbes 2 gives an int,eresting account of t he flora of one of the 

J Forbes. H . D., A Kaluraliat'8 Trumicrin(J1I in tlw Ea{tlern Archi]JCiago. p. 221, 
1885. . 

I Loc. cit., p, 106. 
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higher volcani c peak~J D empo, Q , '(" J' ]0,000 feet eleva1 ion. At an 
elevation of 3,500 feet t here \\'ere exten:-;i\'c ('ofTce plantat ions, above 
which, at, about 4,000 feet, the \' irgin forest Legan , and for about 
2,000 feet was extremely luxuriant. , evidently mu ch like the similar 
fnrest~ on th e slopes of t,he gTcat. voleanit· pcakr' of western .J ava. 

Flowers wore sca rce, esc-cpt for sOltle cpiph)-1e.o; and climbers , 
but he discovered one remarkable ncw s pf'r i c~, a stl'::mge parasite, 
Bl'lIgm(1I1/)iia sp') relatf'd to 1 be gigantic Uajflf!t>"ia Arnold'i, also a 
native of HUlllntnt. The luM er is all ex1 retne paJ'a:~;i te living within 
the t i i='~u es of a vin,c ( 1'1'Us sp.) vcry Illu eh like a pa J'a~iti c fungus. 
The flowel' huds break through the t i ~:-; u(' . ..; of the host-plant , and 
the huge {lowers, ::;ometill1es nearly tl ~'n, J'd UC'l'OSR, look as if they 
belonged to t he vine upon whi ch t hey a re p:lI'!lsit.ic. These giant 
fl owerti ha.ve a COlOI' and odor sll ~gc~t ing put.rid Hesh, and attract 
swal'ms of carrion-flies a.nd ot her im~ects w}Jic:h doubtJess serve as 
agents in pollirlation, Among the p/:.1nt,s not.ed by Forbes in the 
lowla.nd fOl'e~t., was the giganti c urum , Amol'phophallus Titanum, 
wit h leaves s.eventeen feet hif,!:h! 

The forest shows the usual profusion of ginf!:ers, bananas, tree­
fe rns, palms, aroids, etc, FOI·her-; states 1,h9t th is region also. is 
remarkably ri eh in fl owering 1.t'oe:-;, 011e of which , Om'donia e:rcelsa. 
has two relat.ed sper ie::: in the sout hern Atla nt ic states, Ahoye 
G,OOO feet most. of t he palms, including the rat t ans, cea::-:ed, and t he 
tJ'ees became ~m!lll c l'. The'3e t)'('es were mostly of the myrtle 
family, and their uranc:her-: were hea \' ily laden with epiphytes, 
especially ferns in great variety. St.ill higher up, long gray li chens 
became conspicuolls, and Begonias, hone.rsuckle~, and a very fine 
orchid (Dendrobiu'm secundum) were abundant.. The t.all forest 
stopped at 8,600 feet" and changed to lower "hrubby growths, largely 
Ericaceae. Of these, a species of r acciniu111 ( 1'. Forbes'h:), became 
a- small tree, This was associated with scarlet rhododendrons, 
and many ferns. A few raspberries and a gentian were also noted, 
but the pitcher plants, so abundant, on some of the mountains, 
were almost entirely absent. 

While the t l'ees of Sumatra are mainly Malayan types, they 
include a single pine (Pin1<8 li!I erkusii), found in the north of the 
island, and several species of oaks. Pinus M erkusii probably marks 
the southermost extension of the true pines, but Sumatra shares 
with the rest of Malaya t be Kauri-pines (Agathis) and Podocarpus. 
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J.A, \ ' A 

Probably no region in th(' world offers mOre to the botnnical 
student than docs Java, and because of the amazing wC,'l.Jth of the 
flora, and its a(.'cessibil i t~· , it has bC'C'll visitr,d hy many botanlsis 
during the ptlst century, aile! ib f10ra is bd,lt'1' knuwn thHJl that 
of atl)" other PHTi, of fhe l\1nbynn J'Pgiun. 

Java is preeminent,l)' It yoicau.i(: ('mmtry and cont:lins nUUl." 

actin"> volcano('s as wpl] fiS numerOUs extintt 01)('8. TIl(> vokanic 
soils are f'xtrpmt' ly rich, ::mu together with tht" uniform high tem­
perature and vcry heavy rainfall, induce a luxul'ianep of v('getation 
in many parts of Janl, especially in the \\'(!::;t, that can hnI'dl,)' be 
matdH'd t'is{'wiwl'P. 

Unlike B OJ'I1t'o and Sumn;tru, Ju\'a is vcry densely populnted, 
and mD::;t of tht' aV:lilnhl(· lund is under cultivation. As eI8E'wilPrf' 
in :MalaYfl, rice' is the l:itapll' food, and is vpry can'fully cultinl.1 cd; 
hut in addition t.o rief' , pm('tic:dly all th(' tropical food-plants are 
gruwn , and the v[l.ripty of fruits, t'specinlly, can hardly be C'qualll'd 
anywhl'l'c. In spite of the dens(' populatioll , about. 30,000,000 
in all area less than 50,000 square milC8, tflC'l'C' is Jittlp <'vidence of 
this t.o the casual Ob8(,}'V(,1' in Wf'Stf'rIl Java. The peoplf' live for 
the most part in small villages, 1/ campongs/' composed of bamboo 
hOtlSl'S so hicldf'11 by the grovC's of palms, bamboos, and fruit-trees, 
as to oe quite invisible f'XCppt at close' mng(.'; and from an eleva­
tion the country appears to be co\'erro by an unbroken forest, 
except for the larger towns and extensive rice field s. 

Under the wise ~l.d rnini str!ltion of the Netherlands government, 
J ava is probably the Illost successful t ropical colony in the world, 
and the output o( all sorts of tropical products, ru bber, coffee, 
sugar, tobacco, ctc., is VC(y great, and the country is extremely 
prospcrous. Among the most important products of J ava is 
quinillf', which, introduced from South AIl'lerica, has been most 
successfully grown, and by careful selection trees have been devel­
oped which yield a much greater amount of quinine than any of 
the wild species of Cinchona. 

Java is extremely mountainous, there being very li ttle level 
country. Along much of the northern shores a r(' mangrove and 
Nipa swamp!), hut the southern side of the island has a 'greater 
development of sandy benches and dunes. The high mountains 
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are nil voicani<:l th08<' ill t.hl' w('::;t forming a mOre or les~ continuous 
mass; at the cast an~ several isolated peaks, including the loftipst 
mountain, MCl'api, about 12,000 feet high. 

In general, the rainfall in Ja.va is hem'y, especially in the western 
mountains, find in the southern part of t he island. While in all 
parts of Java, the period from Novcmber to .March, the wcst 
monsoon, shows the grNLtrst precipitation, there is no pl'onoullred 
dry season, although in eastern Java the rainfall is scanty during 
several months, and the vegcL.'ltioll is v('ry different from that of 
th~l wet wcstC'rn mountains. 

The approach to Bata\'ia, the old capital, is through n. swampy 
]'l'f~ion in whkh Ow Kip:l-pnlms }tH' n conspi('uous feature. The 
resid('u('f' district , ou1sidt· the old town, is attr:-lcti,·e, the gardens 
full of finc' foliagp ami flowers , but the surrounding country I.)pin~ 
closely cultiYatl'd , olTers liti.le to the botanist who is likely (.0 seek 
th(' moun1ains [IS soon fl!-; possihle. 

Thp great <.:('111 r(' of llotanicili Ilctidty is the famous botanical 
gardf'n at Buitpnzur~, some forty miles from B~,t:1Yi[l , [It an {'J('VI1-
tioll of nhout ] ,000 f('{'t. From Buitenzor~ 1,h e richest hotanical 
regions {[/'t' \\·ithin (,HSY rt':H:h, and top;ether with the immense 
collect ions in tlw gardeIl , atford unequalled opportunities fol' the 
study of ('qwltoJ'ial v('gf'tntion. 

]n t hrs€' gard('ns mn'y he ~('cn un unri,r:: tlled col[(>ction of tr·opica l 
plants, drflwll from ('n'IT quarkr of the world. JIl,Ya hns b('t:'n a 
ccntrr of hotanittd n'::;{,~lrch for more than a crntul1·, and t he col­
lectors have hroug:ht 10 the gardf'ns plants from all OYer tIl(' Archi­
pelago, many Uf'\\" spf'ci('s htl\'in~ their types now growing in the 
gardens. The cond i11iuns for t ropical vegrtation afC ideal. The 
average tempcratu,.r(' hardly varips throughout the year, and is 
about 78°F. A ndnfall approaching 200 inches annually, an 
absence of n. marked dry seaSOD, Hnd rich soIl , give these gardens 
a great advantag;e over any of the other important tropical 
botanical gurclrns. 

The COUlltJ1' immediately about Buitenzorg is mostly under 
cultivation, but nevertheless many interesting native plant$ ma.y 
be found growing outsidp thf' cultivated areas; and within a short 
distmlce, 011 thl:-' lower slopes of the great volcano Salak, a magnif­
icent. fores(. of the most pronounced tropical type can be 'found. 

Compared with the lowland forests of Sumatra and Borneo, 
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Diptif' l"OCaJ'ps il )' p I('~s ill l'\'iden(_·l'. On t b(_' other hand the species 
of figs (Ficus) arp developed to [111 extraordinary degree in Java, 
over a hundred species baving bc·en described, of which a majority 
are in western Ja YH. 

Belonging to the SRIDe family as the figs, is the famous Upas 
(Anliaria toxicaria ), n. vcry 131"1;(.' t l'C'f', whose poisonous properties 
havp been great.ly pxaggel'tltl'd. 

Til(' myrtlC' family is also :1bund::.mtly repl'C'sentrd, esp('cj all~1 

thr gPl)US E ugenia , while othN characteristic trees IJelong to t he 
{'ustard-applt's (Anonaceae) , and til{> L('guminos<'lc have many 
l'f'presentatires, e. g., Albizzia., P t{>ro{;1tl'pUS, Tamarindus, Cussin, 
etc. The canary-nut (CQ1l(1,riu1J/, sp.) belonging to t he tropical 
famil:,>' Burscr:lceae, is a large and chnractcristiG tree. A magnif­
icent. aVf'IlUe of thes£' is one of t lw f€'~lturcs of t.he Buitenzorg 
garden. The silk-cotton (Bombax), durian (Durio spp.) and 
seveml SpeciCR of Artocarpus, a re characteristic of t ht' J avanese 
forest. In the lowland forest is a wealth of palms, including many 
species of rattans, as well as some fine tall species, e. g., Oncospermu, 
Areca, Caryotu, etc. 

Lianas and epiphytes are extTcmcly abundant as e1s('wherc in 
t he lowland IVlalayan jungil's, and mlwb like those in Sumatra and 
BOlnoo. Tall bamboos (Dcndrocnlamus, Gigantochloa), screw­
pines, und fine tree-felns .. combine with the gingers, bananas, and 
giant arums, to make a magnificent undergrmvth, wherever the 
shade is not too dense. 

\Vestern Java is one of the l'icilest regions in the world for liver­
worts and ferns. The banks und shady ravines are full of rare and 
beautiful specif's, in immense variety. Tree-ferns are especially 
abundant and beautiful, some specimens of a common species, 
Alsophila glauca, being said to reach a height of 20 metres. These 
arc found at a lower elevation in western Java than is usual , but 
reach t heir maxi mum development at somewhat higher elevations 
in the cooler mountain rain-forest. 

The lowland forest extends to about 2,000 feet elevation, above 
which up to about 4,500 feet, is a rain-forest, tropical in its main 
eonstit.uents, but with a considerable mixture of species allied to 
those of marc temperate climates. 

A forest of this character may be seen in grea.t pcrfeciion on 
the great vok=ic mass, the Gedeh, not rar from Buitenzorg. 
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On this mountain, at, about, 4,000 f{~('t ~ I e\,il,tjon , is a botanical 
gardrll ,,:ith nccolllodat ions foJ' \' i:o.i1 in~ botani~t.:Si and Tjiboda.s, 
the siLt, of thi:-; g-:1l'clt'lI, is familial' t,o man)' botuni'sts who have 
l'xpiorL·d the \'i)'~ilJ [01"('5t whi ch illilllC'dintply utljoins the gardpn. 
From this point tu the summit of P:ln~(_'r::tnp:o, 10,000 f('et high , 
is an unhrokt'n primaev:).1 forest, in which one may study at his 
conv('ni('lll'(' th(' wOllderfully ric::h vegetation of tbi~ great volcano. 

Til(' 10w('1' fOl't'st (!ompris('s over !l. hundred species of trees 
uelongillJ!,; to m:lllY genera. The figs and myrtlrs, so numerous 

in til (' lowland forrst fLre much less ahundant, \ybile chestnuts, 
oaks, lllapirs, YiburnuIl1, iUH.i Yacci lliull1 , recall the forcsts of 
the nOith tempt'rate zone. The tnllest 1.l'pe of this region, the 
" Rasflmala " (AlLingia excc!sa ), is a n Cllr rclative of the American 
Liquidnmbar. Magnifiecnt Bpecimens of this noble tree arc 
p:l'owillg dose to 1 hf" gurdell, and high up on the branches one 
cn.tclws glimpses of the bright orange flowers of an epiphytic 
rhododendron (R. Ja vanicum) . 

A llumiJ{'I' of trl't'::i helong to g('nera characteristic of the forests 
of Atlantic NOIth America. Of these the bMutiful Gordonia 
cxcelsa with its abulJdalJt big white flowers, is the most conspic­
uous. Others belong to the gpnera Nys8<'l., Celtis and Lindel'a. 
Ot,hel' l'C'pl'espntative genf'ra. of this forest are Symplocos, Schima, 
TrenUl, ElaC'ocarpus, Flacourt.ia, Antidesma, Cedrela, WeiD­
mannia, l\lyrsinC", Pandanus, Y("monia, Michelia. The only 
~nnnosp(.'l'ms url" two sppcies of Podocal'pus. 

Climbing phlnts :1r(' not so abundant as in the lowland forest, 
but tlH"l't:' is all imm('l'I~(" development of f'piphytes, ferns, mosses, 
orchids, rhododendrons, and many others. Common and con­
spicuous are thp species of Aeschynantbus with scarlet flowers. 

Of tbe epiphytic ferns, the great bird 's-nest fern (Asplenium 
nidus) is the most conspicuous. This fern sometimes has attached 
to it.s base auoth('l' remarkable epiphytic species, OpJn:oglossum 
pendulum , and ot.her epiphytic ferns are many Hymenophyllaceae, 
Vitlaria spp. , Polypodiu;m spp., and others. There a re several 
epipbytic species of Lycopodiwn, e. g., L. Phlegmaria, and also 
Selaginella. 

}'!owers are not very abundant, but sometimes a showy orchid 
is met with , and some e.ytremely pretty balsams (Impatiens 
spp.) aJ't: vcry common. 
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Probably DO tropical mountain bu)': bp(,11 more thoroughly 
explored than the G('drh; and no mountain hetJtel' illustrates 
tht> changing zones of veget.ation as ODr ascends from the base 
to thf' summit, ]0,000 f{'rt, abovl..' sf'a-Ievcl. 

Tbf' fOJ'e:;t, which at TjibodusJ about. 4000 f('ct elevation, is 
p!'OOOmimU1t Jy :1 tropjr~ll rain-ron".;!, tn'o t howsand f(,pt highrJ' 
shows a markpd inCl'l'aSl' in such kmpNa1.e t.ypes /1S the oaks 
and chpstnuts. TIw foliage' is le~s luxuri:lnt, and thf' climbers 
and epiphytrs (<'xf'rpt mosse'S and ff'l'l1s) , bl'{'ollll' decidedly 
less developed. I n thf' upper ZOJH' mos~('s h(,{,OlllC l'xtmord innrily 
abundant, p:rcat e(/shioJl~ of mOf;S co\'crinf:( til(' ground and fallen 
log:s, and th(' trunks and hranclws h('in~ covel'pcl unci festooDed 
with f)lO:'..'-;(,S of nllLny kinds. They f.((,(lm to find an esprciall~' 

conp;eninl habitat in lht':-;(, ('Qol \\,(,i fon'sts, :U1d :t)'(. JTIlIl:h tnOI'P 

important than t.ilt" ]jY('l'worts which ar(' ~o ahundant in tht' 
10\\'('1' f'ienltions, although thf're arC' some sp('cies confinpd to 
the higher altitudes. 

At on E! point on thL' tr:lil If':-tciing to til(" summit is all int{'n'st­
in{!: illustration of the cffC'd. of in( ·l'f'a.sf'd kmp(,l'Hturf'. This 
locality IfTjipanas, ,. has a numbcl' of hot r:5pl'inJ!:-i which issue 
from ill(' mountain side a.nd fOJ'li n natural hot-house, where 
the vegetat.ion has a genuine tT(Jpicnl luxuriance. Gorgeous 
orchids, pitchcr piants l ~ianL tree-ferns, and H dense drapel)" 
of ferns and mosses on thE' rocks, together presC'nted it picture 
suggestillg th,' hot zone -l,000 feet brlow. 

At this time (April ) the young folia).!;£' of t.he ('v('r~rf'pn fOI'('st 
presenkd a great variety of lx'aut.iful tints, red, pink, yellow, 
adding much to the beauty of th(' scC'ne. 

Toward the top of the mountain, the forest tr('es :lrc low and 
distort(-'d, with scanty foliage, the branches covered with mosses 
and draped with long streamers of gray lich,,nl The floor of 
this strange forest is covered with a carpet of dea.d leaves and 
twigs, among \vhich a curious parasite with red a.nd yellow 
flowf>J's (Balauoplwra. elo1lgala), mny sotnf'titnf's b(' found, and 
with it a few ferns and a. small trlTestrial orchid are as­
sociated. 

A very characte-ristic plant of this region is a .tall yellow 

I Schimpcr. loe. cit .. p. 723, gives the following >1B the most important trees, 
Aralia «p') Myr«ine avenis, Vaccinium jlQribwuium . 
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primrose CPrimula i1llpcrialis ) not un('ommon under the bushes, 
said to be confined to til i:;: mOLintain, and till::; is associated 
wit.h a buitef(.'up und l'[b."ipbl'1'l'Y, as well <li:i several othf'l' common 
borcal genera. A very interesting plant is ]\'('l"lc1'(I dcpressa, a 
little trailing pla.nt growing .'11, t he Imi:i{.' of the mOti~-con:'rPd trcrs. 
Thi~ same SI)('cips is ('ommon in N (;'W Zealand and Austl1llia and 
aJ~o oCcurs in temperate Sout.h AmPrica. 

Somewhat Jowt.'l' dmYIl thpl'l' was :1 rich gro,,'1h of Ihel'worts, 
mossrs and lichens, H:-: well a~ SOll'W r('markabl~' finC' t.rpe-fern~, 

(Cya[hea sp. ) f(ll'i~' fed or more in Iwight. Rp\,prai sp('cies of 
G leicbrnia, including a J.lJ'g(' climhing spC't' if's (C. al'ochnoicles) 
were noted by the wl'ikJ', and .':ipE'cies of L~'copodiuml illcludin~ 
th(' cosmopol it::m L. clamfum and L. comphwatwn, as Wf'1l as 
tht' lal'p:e climhing L. I'olllbilf and u1hl'J's. Some fine orchids 
were seen, tin' mos1 nul~lbl(_' a rrilllson Dcndrobium and a. large 
orange-Ao\Vt'r('d 1L\ITl'~trial slwcips ( Ph:lju~n. 

Th{, sumillit uf Pangl·rango, the highest point of the Opd(,h, 
is co\'(~r('d ful' thl' mu:-,1; pnrt witb scrub, but with open gr:ts)o;,)' 
pa,tehps 1,l't\\' l\l' ll. Th(' serul, is lllo;o;tly :t. woudy l'umpusite, 
Anaphaht; JO{lflnicfl, with whitish flowersl :1l1d as~oeiat('d with 
it arr o{'caRion:ll low glJarh,d trl'(-'~ of Lcplos]J('1''III1).1II .flor/bu:lIdum. 
The laHl'l' iJelong!" 10 U'J(' myrjJf' family , nud the g('llUi; is espe­
cially abundant in Au~i,r:11i:1.. 

In geIlPral the summit v('gf'tat ion of tbr Gpdch is distincily 
boreal in tYJ1{'. Two fille rhododendrons l R. rctu81.ltn Hnd R. 
Ja.van?·cum, whi(,h at lower elevations arc l'piphytes, arC' here 
seen as tl'JTPst.rial shJ'ubs, :md other mcmbrrs of thp heath family, 
Vaccinium and Gaultheria, arc abuncl:1nt at t.hf' higher elevations. 
Th!"' lattel' is represent.ed hy two abundant species with white 
and ulack bl'rries, hit yi n~ a strong wintergreen fin, VOl', like their 
American relative, O. 1)rOcu11lben~ . 

EAST J AVA 1 

Eastern Java on the wholl', is decidedly drier than the west, 
and this is refleetNI in til(' fOl'est gJ'owtil which is in termediate 
in character b(·twpen tLc vcry Wf't western rain-forest l and the 
moru;oon forebt with a preponderance of dt.'eiduous vegetation. 

1 SchiDljJCf , loe. ell. 
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Th en' is gl'{'nt('r variety in ~(l il cond it ions than in w('st Java, 
and this j'('su lt:-i in a grcatr l' v:l.l'il'·ty of forest tn'!:.',:;, 

In parts of east Javn are cxtt'nsin' k:lk fO]'f'sts, almost pllrp 
stands of t.his important t.il11bf'J'-t r f'e . In t,hl' dry season t he 
forest is quite lC'afless, and otrc'l's the strong('st cont rast to t he 
cxulwrani. luxuriance of thl' '''('stern l'nin~forcst. There arc 
SOlliE" ('vergn_~(' n spl'ci cs associa.tf'd witb Ow kflk, c. g., Albizzia 
sfipu lala, B ut(,(1 fronc/o s(1, th", lat.tt'J', as in India, conspi cuous 
for its sh owy n:d fiowPl's. The d('ciduQllS foJ't':St. is aimo::;t d!'s­
titute of epipb~·tp1'i, but sonw SW·cies of Fi('us occur which begin 
li fe Hs epiphytes upon the kak and otil('J' d<,{·iduous trt'es. 

A number of lianas, most ly LcguUlinosat', occur, a nd there 
is 3 rich growth of shru bs all(1 :':)mall i)ushes, SOH'le wi t h 8hO\'1' 
flowers likl' spet h,s of Ca~~ia :lod lJ illi:-;{'us. Pa.lm s and bam­
boos :1.1'(- c(m1p;1 l'a.tin~1~· sC/] l'ce. 

\rlwn' conditi(HlS pf' l'mi t an :tt('UHHliut ion of humus, som e 
of tlw rain-fon·~t hf.' l'hac{'ous pi:mts, likl' l.h (· gingers (Curcuma, 
Amomul11, -?t c.) , and othel's with sho\yy Howers, may be seen, 
nlHJ f-low('J's in gen(_'ra J a rc m ol'(' noticeahle than in the rain­
forest, owing to t he more ahu1)cbnt light. Th e display is great­
e~t .':it t h l' monsoon rains in ]\'oycmber, before th e Dew foliage 
appears on the decid uous trees. 

J~RAKATAU 

A very instruf'tin' d emol1stra1ion of t l1f' rapid dcv1310pment 
of ycgetation under equatori al conditiuIIs i:-; shown by the re­
establishment of vegetation on thf' island of l\.l'ukatau which 
was blown up by t he tremendous pxpJOSiOD of its volcanic crntcr 
in 1883. Life of uJ l kinds was complct!'iy destroyed, and what 
was left of thf' island wns hUl'if'Ci dcf'p in volcanic asbes. Kl'a­
katau lies in t he Straits of Sunda, midway between Java and 
Sumatra. 

The first vis it made to I{rakatau after the cai,astropbe, was by 
Professor IV!. Trt:ub, director of t.he Buitenzorp; garden. This was 
three years aft,er t he eruption, b ut by t.h is t ime about a dozen 
species of ferns wel'e well est.ablished, together wi tb a considerable 
number of flowering plants. 

The writer t had an opportun ity of vi ~iting the island t wenty 
I "The Now Flom of Krnkat au," AmtTican Naillraii8t. Vnl. XLII1. August, 1909. 
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yca l'~ Inter, in IHUu, by whidl time the iJ':ianci was completely 
covered with den~c \'cgctat,ion in great. variety. 

In place:;; there wns a. broad beach with the characteristic stra.nd 
plantti. The ubiquit.ou:o:i 1 ponwea pes-caprac, the curious grass, 
Spinifex, ::llld a yeBaw leguminous viDe (" 1'yna lutea), as well as 
severa l others, oc(:upied t,he beach, while back of t his was a belt 
of trees. Floating fruits of the Kipa-palm werc stranded on t he 
beach, but no swamp formation had developed. 

The most important t rec of the bell above the beach was Ca­
suarina cqu·h.eiljolia, ~omc :),t Jeust 50 feet hip:h, and a common 
member of the MalnytUl strnnd flora. Rcrew-pines and the hand­
some T(,TIII1' /I(llia ('0(0/11)(// wit.h its Rymmetric.ai whorls of branches 
and big, Rhinin~ leaveR, were l!OmmOD, and the fine Barringlom'a 
specio&a, with jjr-; bi~ whit.e flowers and square fruits, In short, 
the predominant strand plants were the RaJTIe as in Borneo, The 
commonest climber \\':1:-: a vinc (l "iti..; tnJolia). A grove of coco­
nuts had hecome e~t:1hli shed) nnd in full bearing, and the cool 
liquid eont.ent;-; of i he nuts were huge.}), apprcc'iated after a walk 
throll_!!h the st ifli n_g heat of the 1,all p;rn.ss jungle which covered 
much of the int.cJ'ioJ' of the iHlund, 

From Profc,.;,.;or Trellb's cnrly fil;udy of the vegetation, it ap­
p('arf'd that the first. piantR to f'staulish themselves were certain 
very primil.in:- blue-p:rcC'tl algae, which prepared the way for ferns, 
which soon obtained a foothold , and we),e quickly followed by other 
plant 5, as soon HS sufficient soil was developed, These first irnrni­
p;rants were pl'e~mmably derived from both Java and Sumatra, which 
are ahout equicii8tant from KJ'akatau. Some, like the coconuts 
and BUl'rinhrionia, evidently travelled by water, while the spores of 
the ferns, the minute seeds of orchids, and the frui ts of grasses 
and Composiiae, {"ere probably wind-borne. Birds undoubtedly 
have played an important role in the introduction of many species. 

It is evident, both from the depth of the sea, and from the char­
acter of both plants and animals, that in recent geological time 
t.he great Sunda Islands were part of the Asiatic continent. 

Extending eastward from Java is a chain of small islands, of 
which tbe last, and largest, is Timor. Between two of the islands 
nearest to Java, Bali s.nd Lombok, is a narrow, but very deep 
strait, and Walla"'6 J pointed out the fauna of the islands· to the 

I Wallace. A. R.. The Malay Archipelago. 
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east of t,his rine was predominan1,ly Australian. A study of j he 
vegetation shows plainly that t he floras of these eastern islands 
also show a distinctly Australian intlueore, although much less 
marked than the animal life, 

The subject has been investigat,ecl by later investigators, and 
a recent paper by Dr. E . D. Merrill' gives an admirable summary 
of the subject. \YaUnce's line is e''tended northward in the west 
of the Philippines, Palawan being the only large ;sland Iyin~ to 
t,he west. This line is s!JPposcd to mark the edge of the Asiatic 
c:ontinental 5hclf. A socond line, \\'cbel"s linc, running close t.o 
Kew Guinea llnci Australia, marks i ,he edge of n. se('ond continental 
shelf upon which are situated Au~tra.lia and l'\ew Guinea. The 
two continental masses nre separat,ed by an archipelago, of which 
Celebcs is the largest membcr. 

There is a marked difTerer1('£' between the east ern and western 
l\1alaysian floras, althoup;h they have a very large number of 
forms in common. There arc 35G l'\'lalaysian genera confined to 
west.ern rVl a iaysia, and 225 which do not OCCUI' we~i, of \faUnce 's 
line. 

11 is assumed tha.t. the two ('on1.inental regions have been rela­
tively stahle, but the region hetween show~ evidences of frequent 
elevations anel depressions, with prohable t.emporary connections 
with one Or t hc other of the continental areas, thus pcrmitting an 
occasbnal interchan~c of plants. This n,ccounts fOJ" the presence 
of such distinctly Australian types as Eucalyptus, Casuarina, and 
l\1elalcuca, in the western part of 1vlalaysia. 

The contrast bctween til(> Horas of wljst ern nnd eastern l\1:alaysia 
may be illustrat·ecl by 1 he distribution of the essentially western 
Malaysian family, the Dipt.erocarpaceae. In the Sunda Islands, 
there are eleven genera and 144 species, while in the whole of the 
region east of Wallace's line, including the great islands of Celebes 
and New Guinea, there are but four genera and fourteen species, 
and possibly this number may be reduced as some of t.he recorded 
species are douutful. 

The Molueca or Spice Islands, lying between Celebes and New 
Guinea, were formerly of great impoJ1 ance commercially, 8S the 
main source for such spices as pepper, cloves, nutmegs. The 

1 "Distribution or the Diptcrocarpacooc," Philippine Journfd of Science, Vol. 
XXIII, No. L, July, l!J:!3. 
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cultivat ion of thc:-:c :o;pices. in the is l::mds hui'. greatly decreased in 
la te years, and t.he trade in these products is DO longer of very 
great importance. 

THE PI-IILIPPIXES 

Of firCl'in! ini('rci"t fa Arneri('tlns is the Philippine Arehipelago, 
lying Korth of Borneo and Celebes, and extending nearly to lat i­
tude 20°, 

The Philippines share many species wit.h the Sunda hlancls, 
and their flora i ~ prcdOlllinllntl~' }\lalayan in character; but, in 
the northern island, Luzoll , espet:iully in the mOllntaim" is a pro­
nOtilleed inru~i()n of tcmper~lIe species, reln.tcd t,o those of tbe 
Asiati(' mainland , f'~pe('i::dl,\' China. 

The holan.,· of t ile Philippine . .;: ha.'" lJpf'll the subject of Inu{'h 
investip;aj.jon !-linec j ht' AlIle rican o{'('upatiol1,:-:o that Our knowledge 
of the vcr~' extensiye flora has been greally in creased, It must be 
said, how€>ycr, that. much illlport.ont \York wus a lso done during 
the Spani~b r(>gime, 

Like JHnt and wc~tprn Sumatra, the Philippines a re charadeI'· 
ized by ext",cnsi\'e yolcanie fonnaLion,'3, and the vegetation on the 
volcanic peaks hus 1l111('h in common wit.h tlhc similar mountain 
fior3.s of t.he Rlinda Islands. 

The sho1'(, vegetat ion docs not differ essentially from t hat al­
ready de~cribed for ot her I\1alll.yan ('oasts, and in(,ludes mangro\'e 
a nd N ipa swamps, and hC[lchcl:i with the :-:ame strand specie!:;, 
Near :Manila a screw-pine (Pandanus tcctorius) is abundant, and 
its leaves are used fo)' lll3.ny purpo:<;;es by the natives, Calopbyl­
hun, with beautiful glos,I;;Y Je~l\'cs, Tcrminalia, Barringtonia and 
Casual'ina, are the same as in Borneo, and elRewileJ'e in lVIalaya, 
and the trailing morning glory (IIJOmOea pes-caprae), grows every­
where along t he beath. An interesting li ttle water-fern (A1arsilea 
crenata) , was also noted by the writer, in low ground near the 
shore. 

The writer had an opport unity of studying the vegetation on 
two of the volcanic mountains in the vicinity of ~Ilanila, }\lIt, 

Maquiling and Mt. Banajao. 
The former is about 3,500 feet alt.itode and its vegetation has 

been very little interfered with. The forest at the lower elevations 
has several species of Dipterocarps, which, as elsewhere, are the 
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most ,'alliahle of the timber-t.rees, a~ well u.s among the largest. 
Figs of several specie:; arc abundant, and of ot.her common t'fPeS , 

the following may be mentioned: ~everal oaks (Quercus Luzonen­
sis and other:.:;), are common, especially at. the higher elevations, 
::tIld various species of Cell,i::;, Trelllu, Artocarpus, Myristi ca (nut­
meg), Cinnamomum, Pithecolobiurn, Ptcrocarpus, and many 
others. 

At ahout 1,000 feet the ve~etation is particularly luxuriant, and 
many ferns and palms arc conspicuous. Among t he la tter are 

FIG. G5.-Lowland rain-furest., Luwll, P. 1. P/'I}tU., Dr. E. B. C07Jeiallli. 

numerous rattans, as well as some very beautiful specie~ of ODeo­
sperma and Areca, with slender trunks and graceful feathery 
foliage. The sugar-palm (Arcnga saccharifera), with its immense 
leaves, also occurs in this forest. A fine fan-palm (Liwslona sp.) 
is also common. The usual profu1"ion of lianas and epiphytes, 
characteristic of the rain-forest, is present. Two especially showy 
lianas, both Leguminosae, were noted, species of Bauhinia and 
St,rongylodon, the latter with flowers of a peculiar blue-green 
color. 

Ferns are very abundant, and there are many liverworts and 
mosses on the trunks of the trees and on banks and fallen logs. 

Of the herbaceous plants the most conspicuous was a huge 

..... 
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arum (A (ocas1'a 8p.) with immen8c leaves six or seven feet long. 
A single speeimcn of a curiolls parasite, /?o.ffles£a sp., was seen. 

Some handsome orchids (Pha.i1l~ sp., f an/fla sp.), bright. scarlet 
Aeflchyn:tnl htl :;;:, f:ho\yy pink epir>b.~i.j(' ::\led inilla and Begonias, 
gave dashes of bl'igbl; color to the prevailing green of U1C luxuriant 
foliage. 

Near t.he summit of the mOllntain, some pitcher plants were 
seeD, [Loci abo fine filmy ferns and tree-ferns. 

]~ IG . !:i{j.-~'ll)unt.ain forest, Luzon, P.l. Photo., Dr. E. B. CQ1>eland. 

Bannjao is about twice the height of Maquiling, but the lower 
part has little forest ,·emaining; and up to about 3,000 feet is to a 
great extent covered with t he coarse " laJang" grass. The forest 
is less luxuriant than on Maquiling, with fewer palms, except 
rattans. At the higher elemtion, lip to the summit (7,500 ft.), 
the forest is predominantly coniferolls, but the trees are all of 
the yew family, species of Dacryciium, Taxus, and Podocarpus. 
The 1iverwort flora is a very rich and interesting one, including 
a number of species collect,ed by t he writer in Java and Sumatra. 
A rather unexpected find was a peat-moss (Sphagnum), in fine 
fruit. 

No sbowy orchids were seen on Bnnajao, but some otlier very 
beautiful epiphytes were common. Especially striking were some 
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magnificent Begonias and :Mf'dinillns. Thf' latter nre very 
abundant. ill the Philippines, anti til(> la rge drooping illA orps~ 

ceDees, the flow ers surround l.-.d by big pink bracts, are cxtrpmeJy 
showy. 

The northern part of Luzon is :1 rugged mass of mountains, with 
a rich and varied fl ora. At about 3,UUO f(Oct are encountered true 
pines (Pinus 1'nSllla1"isL which at Baguio (5,000 ft.) form an cx­
t('nsin~ open fOJ'est, such as Oil!' is fami/i n!' wi1i1 in tb e norlh t(' l)1· 

B 
FIG. 67.-A. Pines (Pi,wa 'i'lsu[ari,a). Baguio. P. I. ; B. Orch id (CIIPri:pcdium 

Argus), and fern (Olcichenia 8p.); high mountains, Northern Luzon. Phow. , 
Dr. E. B. Copeland. 

perate regions, and Dot at a ll suggesti" e of the tropics. These 
pines are found up to nearly 8,000 feet in the drier soils, but for 
the most part the higher forest is " dense mossy jungle, composed 
of oaks, myrtles (Eugen'ia spp. ), and Podocarpus. The trees are 
draped in a profusion of mosses, ljverworts and lichens in great 
variety. Tree-ferns, and many others abound, and in general the 
vegetation is much like that of the higher mountains of western 
Java. 
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A few pitcher plants were notl·el, but the mo~t striking feature 
of thi~ high mountain I'f'gion was the abundance of beautiful 
flowers, whi uh at the time of thf' writcr'f' visit, ill(' (,Dd of l\1ay, were 
in their fullest bloom. IVl~m:r remarkably handsom e orchid.::l w('re 
j1bundant, includinp: several species of Dcndrobium, Coeiog)'llC, und 
Cyprip,·dium. The beautiful Philippine lily (L il.iwn Ph iFp­
pinenl:J(,) , di~phly{'d it s big 'white trumpet:-;; hy hundnc>ds, and great 
bushrs of RZ:1iI'fL [lilt! rhododendron \yf'rf\ cov(-'n'Cl \yjth white and 
n,d fiowrl's, \\'hilro tilickpts of pink B('gonjas as high ::lS 011e's head, 
gl'l'w in profusion. Pink 1\f ('(iinillas hunp: from the branches 
of thp tn~l'.::l, and on the' ground were man)' familiar looking, but 
less sho,,')" things, RrvC'ral spf'cif's of raspbcrrjps, stJ'uwhC'I'I'Y, 
violet, hut t('I'ClIPS, a.inl'gf' whit.t' anemOlle' , 1obelia, and everlasting 
(Gnnphalium) l'('talJc-d HIe summit of th(' Ce<:If'h in Janl., and olle 
not<·c_! nl!.,o the whij ('-frui1 rd wintergr('cTI (Guultlwria), and Rpecies 
of Yac(]inium , likl' thos(' of the Grdph. Othf'1' northC'l11 types w('re 
fin elder, and a dwarf dwstnut (C'nst:wopsis), llw btter hnTing 
11 r('pr('~entn.ti\'(' in tlw Pacifi c fOl"{lst of K ortb America. 

P('PP('I'S, myrt]ps (Eu,{jem'a spp. ) flild Bt'p;onias, as well as HlP 

orchids and pitcher plants an' marC' r('mini~('('nt, of t,he tropical 
forest !:'; of th(' lo\\'('r elevat ions. A member of the l\lagnoli a. fam ily, 
Drimlfs piperit(/ , is interesting as the geuus is also characteristic 
of N ('w Zealand and temperate South America. 

Club-mossps, specit's of L~'oopodium , both telTCstri:lJ and 
epiph~,tic, are abundant, [mel the spC'cies are 1hc S:1 Ille us on the 
Gedeh in Jnva, and include the \\"id l'-sprcnu boreal species, L. 
ciavatll1n and L. cOml)la nalmn. 

The Philippil](>S, lying to the east of \Vallace's lill(~, pombine 
in their Hora clements derived on 1he one hnud from the great 
Sunda Islands, and on the other from eastern Mala)'a and A us­
tralia. 1 Thus of t,he 356 gen('ra peculiar to west ern l\1alnya, the 
Philippines possess 6] O/C, while of the 225 genera of eastern Malaya, 
absent fJ'om thf' rC'gion west of ' rallace's line, the Philippines show 
25%. It is evident then, that the relationships are much more 
intimate between the flora of the Philippines, aJld that of the 
Sundn, Islands, than with the more scattered islands to the south 
and cast through w'hich the eastern :Malayan and Australian 
elements have presumably migrated into t he Phil ippines. 

ll\'l errill.loc.cil. 
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The occurence in nOl'tl1L'rIl Luzon of such boreal types as pines, 
oaks, buttercups, lilif'SI etr., inciic;ates SOlle former connection with 
the Asiatic illllinhuHL It is unlikely that these entered Luzon 
via Formosa. The deep water sepaJ'ating the two islands implies 
.:l long period of separation, and this is clearly indicated by the 
Y(,J-:'" different floras, Formosa having a flora closely rclatt.>d to that 
of China. 

A rSl'Ro-1VL"'-LA YA 

The great island of New Guinea ol'P:tpua, 1,500 miles long, and 
with an area of Over 300,000 square miles, is the largest island in the 
Pacific, and with its adjacent sm~lll islands is the c3stemmost 
membeJ' of the :Vlalay Archipc·jago. The flora is sti ll very in­
completely kno\Yll

J 
but it is ev ident that while it is predominantly 

l\lalayan in character, there is a large infusion of true Australian 
type's, 

'I'll(' lofty mountain range forming tht' backbone of the island 
1m£.; the highf'st pf'tLks of the whole Padfic urea, f'XCf'pt ('ontinental 
Amcric:t , Bome of t,h(':o;c being over ] 5,000 fCf't elevation. The 
great rrrnge of ('Ql_lditions, bf'twf'cn the hot coastal plflins and the 
highest summits where in places pCl'll1an('llt snow is found , results 
in nn extraordinarily extensive and varied tlora. In most palts 
of Papua. the rainfall is heavy, especially in the western part, but 
there arc mUl'h drier Sl'ctions in thl' south and east. 

David 1 states tllnt. Papua is part of the great Il Hima layan­
BW'man arc, prolongpd through the l\1alay Peninsula, Sumatra, 
Java and Timor. " This relation to th e Indo-l\1alayan region is 
clcarly indicated hy the chura.cter of the yegetation \-vhich in its 
main fentures is essentially :Malayan, with an intcrmixtw'e in the 
('001('1' mountain district,s of northern genera like the oaks and 
rhododendrons so characteristic of the Himulayan flora, as well as 
many northern herbaceous genera. 'Vhile a majority of the genera, 
and a good many species are identical with those of the western 
l\1alayan region, therc. is a very largp proportion of endemic 
genera and species, and the flora is a VCI~' distinct one.2 

The greater part of Papua is heavily forested except where 
laJang grass has invaded cut-over or burned forest lund. The forest 

1 David, T. W. E .. Fed('1'(ll Hcwdbook for Alalralia, p . 320, Melbourne, 1914. 
2 Maiden, J. H .. Federal Handbook for A uslralia, p. 179. 



l'L,A'l'E XXI.- Trnpiral junglf" North QUf'('l1shmd, AuS1rulia. CCDter, tr<:t~fcrns 
(A11J(!JlhiW. AU8tralia ('!); at right and in foreground, rattans (Cli lamus 8p,), 

242 ... 
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tl'C'CS are in genernl ilw s:.l lll (' ty pes as in \\"('~t.l"rn 1\ffll a~'a, but 
th E' Diptf' I'ocal'ps arc Yf'ry I1ltlf'h le5.o;; cil'''{' iup{,d, while in the drier 
H'giollt:i of the suut h ('oast, thr vrgrt:Ltion is dl'cici p<lIy Australian. 
Hpre there arc open Sl)Yamllts. with ('oarse grasse's, I '. g., hnpf'ra la 
arundinacea, Anthistcl'ia, Ancil'(lpugoll, Pf'nnis{\f,um , ('te., whil e 
the tn'('s and shrub:; are foJ' t Il{' most part t il(' sa me as those OJ] the 
Australian 111:lwlancl. Such di ~t inctly Aust.ralian genera. as Eu­
calyptus, Ac:acia. and various I) mtcacc:lf', comprise most of the 
trees and shrub:; of t his Sti.,'llilna fJorn.. 

This l'PgiOD is scpamtpd from 1 ill' York Peninsula, the northern­
most extension of Austmlia by ipss than UO miles of watcr, and 
tlH' very sha llow sea which now srp:u'ates Papua, and Austra lia, 
as well as th e gJ'eat similarity in the animal life, indica.tes that the 
separation of the t wo regions iti of eomparat,jvely recent date. 

NannI AUSTRALIA 

North('J'n Austru.lia li es well within the tropics and North 
Queensland bas a genuin e tropical flora, largely of l\1alayan 
orlgIn. The northeast coast, which hus a heavy rainfall , was 
visited by the writer in July, 1~21. 

The neighborhood of Cairns, the principal port, is flat and 
sandy, with a mixture of Australian and :rvIa)ayan types, Euca­
lyptus trees being associated wi th spl'ci('s of Ficus, Pandanus, 
and other l\1alayan types. 'fherc stroams enter the sea, t here 
is a mangrove formation of t he same sort as that in t he Malay 
Archipelago. 

South of Cairns li es the Bellenclcn-Ker r!Ulge, t bp highest 
mountains in Queensland, and ill t his neighborhood is the wettest 
district in AUbtl'alia . From 11 few days sojourn at Babinda, 
which has an average yearly rainfall of ]50 inches) the writer 
can vouch for the heavy precipitation of t his region. The forest 
in the neighborhood of Babinda is a p;ellUine ruin-forest, much 
like the lowland forests of J avu 01' Borneo in general nppear­
ance, except that the trees are not so large. This jungle is often 
quite impenptrable, the trees loaded down with lianas and 
"" .... ;nh"t oo ..... ( "O ";Al1<:: I:inrl o: Q ll'l An rr " h on, ",,,,,,o<>l'n ! o:: n ufti ... ", fl"( "Nlt_ 
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the fOJ'Pst, their tough spiny skm:-:i, and lC':n'cs armed with re­
curved 1 horus, making flbsolutl'ly impassable barriers, veritable 
bUl'bNJ-wil'(' enta.nglements. Climbing nroids, e. g., Pothos 
/oJ7gipf!s, Hhopirlopho}'o A IIstra/asim, fire mU('h in ('videnc(>, 
as well as many other lifl,ons, ~lInong which are several species 
of Vitis, and u peppel' (Piper A1N.dom") 1bf' iatt,C!1' with vcry showy 

FIG . {is.~Mangro\"es. Cairus, North Queensland, Austr31in. At right. young 
J1IlUlgro\'es. 

scarlet fruits. The usual abundance of epiphytes, orchids, ferns, 
Peperomilt, etc., "'as noted. 

Ferns, iivenvorts, mosses, were Dot J'emarkably abundant. 
Of the ferns, the most striking were some gigantic specimens 
of Angiopteris. 

Palms are a conspicuous fe,'l.ture of tbe Queensland rain-forest. 
The commonest and most beautiful are the specics of Archonto­
pLoenix, whose straight slender stems, and crowns of graceful 
feathery leaves, are among the most beautiful of the order. A. 
Cunningilamiana is often cultivated under the name Sea/orlMa 



PLATE XXIl.-Grove O( Archo1ltophoenix Ale:tandrae, North Queensland. 
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ell'gans. Two other ptl.Jms werc' sePll 11(-'31" Bl:1Linda, a curious 
fan-pa.lm (Licllala 111 uelleri) and the IJI'('Uy "walking-stick" 
palm, Baculan'(t S}J. 

Furthl'r nortll, in thl' York PCllin::;uia, are sP\'cral lndo-?vlalayan 
genel'il, CHryol,a, BornB.'HJ5, An,c:l, and oiJ](:'I'.5, WIDe}) were not 

seen ill the Cairns district. Pitehel'-piants of 8C'vC'nll !:lpecies, 
have also been de:-:cribeti froll1 the York Peninsula. 

A. B 
FIG. 69.-Rain-forest. North Queensland, All~trfllia. 

A. YOUIl#!: rmlms (Archonlophocnix $]).) . 
B. EdgL' of jlll!gll!, Ilho wil.Ji; nlttfllll; and .':l'L'rell'-pine. 

Back of the ('mgt, a,t an elev:Ltion of 2,000 to 4,000 ft, is a 
plateau whieh supports a fine fOJ'est, mostly of hard-woods, of great 
value as timber. 'rhcsc forests arc rapidly disappearing before the 
inroads of the lumberman, but thpl't' a1'C still accessible remnants 
of the fmost which show theil' chal'acter, This forest is developed 
only on the rich basaltic and alluvial soils, t.he poorer sandy soils 
being occupit'tl by open fOl'ests of gums, as elsewhere in Australia . 



P LATE x..'-.'Tll.-Bard-wood forC'st. tuble--Iand North Quecmdund. The tr(."C in 
the center is n. •• cedar" (CedToo~ l()Qlla). 
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The upJ;tnd fore'st. has fewer li~tnas and less dense undergrowth 
than the coastal rain-forest, but the trees are much finer, being 
very tall with stmi~ht clear trunks, sometimes of great size, 
5 to 10 fee( in diameter in the case of the Kauri (A galhis Pal­
merstoni) and the " r('{)-cedar'l (Cedrela toona). Trees known 
locally ns "beech," " maple," "hit:kor:y," etc., are not C\'en 

remotely rt'latr-d to their northern namesakes. They are moslly 

A 
FlO. 70.-.0\. Stal!:horn ff'rn (PlutYCf:ri lll/! grand,'.) botan ical garden, BrhjlJ:uH~. 

B. G innt. fig (Ficus BP.)' North Queensland. 

species of Flindrl'siu, a genus usually placed in the Innbogany 
family (Meliacene). :Many of the large 'trees bn.ve extensive 
buttresses at the base, a very common feature in the larger 
trees of tropical forests. 

In the Queensland. I{ scrubs," the local name for t he rain-for­
est, are a number of fin e trees bclon~ing to' the peculiar family 
Proteaceae, developed to an extraordinary degree throughout 
Australia.. One of these, Grevillea rOU1£sto, is not uncommon 
in cultivation in California. Other genera are Embothrium 
and Stenocarpus. 
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Other ch:lI':1ct.cristic trees !l.I'C sp('ci('~ of Elacoca.rpus (Tilincl'!1f'), 
S id ('J'oxy]on (::-;apot:lc{'ftf'), Eugf'nifl. a nd th e wide-spread Alell.rites 
J\1o/11ccana, t he I'liukui 1/ of Hawaii. Two species of Poclocarpus 
also arc found. 

Th(' giants of thiR region nre bnnynn fi gs which att ain a. pro­
(!igiOllS size. Lik(· so many species of Ficus, t ill'Be giant QlH'l'TlS­
lantl figs begin life a s ('piph~1,l,'s, !Ind t heir hLl~f' t runks a re fOl'med. 
by thl' t'on.lescen(·(, of many fleria l roots. The tr..lnk of onp of 
ihest', S('en lIy thE' \\Titer, was said to UP 120 feet in ci rcumference, 
and t he spl'PHci ing lTO\YT1 was in propmtioll . 

r\ dl'l'uded pest of thesE' fOI'PRts is t he tree-nett le (Laportea. 
'moroidN~), a rank w('pel ~onw tf'1l or fifteen fpet high, whes£' 
10Ul·h i6 agony. Another f.:prciei>, L. aigas, is it tree of large 
sizp. 

:-;crew-pincs :l.IJolind in north QUN'nsland, ::md there a re sev­
f'nd Rp(,t'if':;; of t'ycads. T Jw genus ,M acrozamia. is wid(_'>-spJ'ead 
in Aust rali~l, o{'eurring in t'n"ry stntl'; but C\r:ls and Bowenia 
urf' confinNI to 1TOpi(:HI QuP(·nsland, nnd the latter genus is 
f'xc:lu siw·ly Austr:.dian. Bow('ni~1. ci ifff'rs Illu c.: h in appE'a r:mee 
from thl-' othf'r ('yeads, haying a bipinnate leaf which in form 
suggests a f ('1'1). 

P OLYNESIA 

Occupying the whole central arClL of the Pacific, from Fiji, 
Samoa, and Tahi ti on the south, to H!1waii on thE' north, a re 
the innumcrable islands of Polynesia, all lying 'within t he tropics 
a.nd enjoyi ng a t ropical climate modified by t he cooling trade 
winds of the great ocean. 

Except fo r Hawaii, the Bora of the Polynesian regions is still 
quite impelfcctiy known; but in spite of the smull size of the 
islllnds, and the great isolation of many of them, the Horas have 
much in common, and on the whole may b{l consid ered as pre-­
dominantly Malayan in type. There is a lso a strong infusion 
of Australasian eiements. 

1\1'any of the P olynesian islands a rc low coral formations ris­
ing only a few feet above sea-level, but others like Tahiti, the 
Samoan Islands and the Hawaiian Archipelago, a re volcanic 
m asses, forming rugged mountains, whi ch in Hawaii reach an 
altitude of over 13,000 feet. These highest mountains are 
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r('('{.'nt volmmic cones, and in Samoa and Hawaii there are still 
acti vc craters. 

FIG . 71.-Forest interior, Samoa. Phuto" Mrs. D. 8. Jordml. 

The low coral islands are evidently recent formations, and 
incapahle of supporting any hut a scanty flora which lias pre­
sumably reached the from outside in recent times. 
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FlU. 72.-Hllwll.iian mioM£orest. At back, "ohia " (M ctrollidCTOS l}olymorl)ha); 
in center, lobcl.Ul.(Cyanca coriacea). Photo., Dr. J. P. Rock. 

The case of the large volcneic islands is very different; as the 
recent volcanic deposits arc probably superimposed upon more 
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ancient, scdimcnttlJ'y ro('ks, th(· J'C'lOains of some much larger sub­
merged land-massrs. l.ndl'c'd t hen' is mut:h reason to suppose 
that all of POlYIl('siu J'(.'Pl't, . .,{.'nt.~ thl' j'<'lHn:lnts of l'xi.(>nsive COll­

tinf'ntul, or sub-continental llIilSSes once cODneckd with the 1\1a.­
iaYflll r('giOIl. 

The Hora of the soui h(,rIl larger isbnds has much in common with 
that of t.ho ~[alay Archipelago ami there :lrc many identical 
sj)('c i('s, as we'll as ('ndrmic fo; pe{'i l...'~ hclunp;illg tu wide-spread 
J\laI3y:m genera. Thel'e is ais(J u marked Australasian elrment 
in the floras of PO/Yl1rsia. 

Of courSe 011(' rnu fit dis1inguilSb between the plants which man 
hus carric,d wi1h him all oY('r tIw tropies, and those which are 
truly inciigf'lluu">. Th{' l:UC:OllUt, bJ'(':~d-fl'uit, ixmanas, sugar 
canl', ('te ., lIH' unin'l's:.d ill tropical ('OllTltrirs. But lcaxing thesp 
llside, tlwrf' i :-:; no qW'stiWl of t he ('Ios{' n·l~ttionships existing be­
tween thc SQUt.ilPl"I1 j ~1alJ(lr-: of P olyn(,sia and those of the 1\1alay 
Archipelago. 

The t raveller betwcen San Fr:mci:3(·o and Australia or New 
Zealand, ran gd a glimpse of the Pol~',n(~f'ian Yegetation, as the 
ship stops in Hawaii, Samoa, Fiji , or Ta hi ti. A short sojou rn in 
any of t.hcs.e islands will BuffiN' to give one an id ea of t he general 
chUTacter of the \'cgctation, which bas much in common through­
out Polynesia. 

Along thp shorc ill Tahiti one R{'CS t.he yellow Hibiscus, tbe 
jj Hau " of the Hawai i::ms, scrcw-pinp;"i, and the handsome Bar­
ringtonia, so churacteristic.: of the J\ll ulayan strand vegetation, 
while the forest trcCoS, as well as the rich undergrowth of herba­
ceous plants, recall the rain-forests of the l\1alayan regions. This 
is especially true of the very abundtlnt ferns) club-mosses and 
liverworts, many of which are wide-spread ~Ialayan species. 
Among the fern s, giant specimens of Angiopt.eris arc especially 
conspicuous, and there are a good many orchids, also belonging 
to .l\1alayan gcnQl"ll. In Tahiti, the only orchid cultivated for 
commercial purposes, V!1nilla, is a crop of considerable impor­
tance. Climbing plants are much less developed in the Polynesian 
forests than is usual in the ~1alayun rain-forest. 



Pwn x...-XV.-Forcst. interior, Samoa. Plww., courlc811 0/ Dr. D. S. Jorda1l. 
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HAWAII 

At the extreme nort.hern limit of PolYlwsi:t lie tlH' remote Hawai­
ian Islands, s('lxlI'aLPd from the neaJ'est land uf nn~' (lxtent, by over 
2,000 miles. In spite of their ~rc:1t dist.ant·£, from ilw isl:1I1ds to the 
soutb , the general t'haJ'ft.etf'l' of the Aura is IIl1leh thl' s,'t[YJC', and 
J\1a.layaJl t,y pes an" dominallt as thr)' ~lJ'(, 1.11I'Ollg:hollL ])olynesia. 
N£'verthf'le§ it is (,,'idc'IlL tha,t thl' isl:lnds h:IH' IH'l'n isolatP(I for 
a. V('J'Y long: time, ~U1d in {'onSf'(Ju(,TH'(' th(' gJ'{'ut m:ljority of the 
spl'cies, and a good many p;f'nNCl. !tn' I't·~l,ri('f,('d tu til(' H:lwaiian 
AJ'chipl'iago. H:Lrdly uny part of t l1l' world has so l:,ugc- a propor­
tion of endemic s lW{'ips, upward:-; of ific;( of thl:' f(_~r118 and flmvcring 
plants bf'ing unknowu Qut::;ide t.ill':;(, i:.;bnds. 

North America is thenf'[t1'('~1 tontint'ntalland 1,0 H !l\vaii, being a 
little more than 2/000 milt,::; di8tnllt; but tilt· floras of L1w t\VO have 
very littlE;' in (_'{)Il1mon, in spite of ill(' faet t ha.t. HIP usually accf'pted 
a~n'nt:s in distribution, viz., Qt'PLll1 cUlTcnts, ,,-inds and migratory 
birds, an' all flctiv(' betwl'('n \\'(_'sit'rn Amcrica und Hawaii. 

That t.h<., H awaiiw1 isl:lllds haxt' b('(,11 i:-;olakd for a \'cr.)' long 
period is amply proven by th e pc('uliari1.ies of hoth the anima l and 
pbnt inhabitants whos(' llf'HJ'rst l'Pi;Ltiv(.'s, ho\\,('\'(']', fi r(' for the 
mosi pa,l't fOLind in the ':\lainysiilll and Austrai;lsi:m regions, and 
n ot in .A_lllcrica. 1 

The Hawaiian Archipelago consists of sC\'C'ral ial'p:e is lands, with 
a total area of Dearly 0,500 square mih-'F., lying between 18° 22' 
and 21° 151 north btitude. From the main group a long series of 
reefs and small islets extends for auout eighteen degrees to the 
northwest. 

There is ample eyidencc that the h>r~e islAnds were formerly 
united into a sin~Je Jand-mass IYhich through gradual subsidence 
bus become separated into the is ltUlds as they now exist. The 
northernmost island, Ka ua..i , was t.he first to be cut off, as is indi­
cated by the broad and dc{'p channel between it and its neigh­
bor to the south, Onhu. The long period of isolation of Kauai 
is also indicated by the greater degree of endemism in the {lora. 

The topogl'l1.phy of the islands, especially the older ones, is 
excessively rugged. The prevailing northeast trades bring torren-

I Campbell, D, Ii . TJ,e Deril!afion 0/ the Flora 0/ H(l.W(lii. klaud Stanford Junior 



PUTE L'XVl.-Lower forest, Huwaii. The light ptl.tclH!~Nlr~ " l{ukui" ( A.leurites 
M oluccana). 
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tial rains to the windward side of the islands, while the let? sides 
may be very dry. Where the mountnins are low, as in Oahu} the 
rain may pass oyer the crest and fall at the head of the valleys on 
the lee side. An annual rainfall of 500 inches has been recorded 
from :-\. sta.tion in Kauai. 

The lowhulCis arc c1o:;ciy cultivated l sugar and pineapples being 
grown on a ycry large scalf'. as we'll as the usual tropical fruitsj 
and in some localities ric(' is growll. 

Thlost. of the \"f'gekltion s('(~n about Honolulu and thE' other towns 
is ('xo1i(', ::inc! :1 gTl':lt v:ll'if'ty of hC~lUtiful flowering trcrs and shrubs 
is cultivated. Tlw t ,,·u commonest trees, the "nlgaroba" (Proso­
pis 8]).) and If iron-wood (Ca~u(/rinn c'lui!ietIJolio), arc both in­
troduced, but hn,·c h(,('oJU(, compif'kly naiurnlizl.'Cl. 

The !-i t rand-ycgpta1 ion includes such wid t. ...... spread types as 
Hibiscu .'i tiliaccl/.~, i]JUl1Ioca peS-CQ7Jrae, Dca.evoln, Pandanus, 
Calophyllum-all f:uuili:ll' sl l'uncl-pl:lDt::5 of the east£'l'Il tropics; 
but thl' strand-flora flS ~~ whule i!'i Hut an pX{f'nsi\'(' one. 

The COlTJITlonC'::5t t1'('('5 of the lowland forPl4, whe]'e it hilS SUT­
vi\·('(_I, an' two--1 h(-' "J\:ukui" 0 1' "{~:tnd l(.'-nut!l (Alf'urilcs .~1oluc­
cana), ~lIld tIl(' CCmotlDtain-appl<.' ··' (EIl!/cnia.ll/ulacccllsi.")' As both 
of these nrc "'id('-spJ'(':ul in l\I::daysia. and an' of considernblf' eco­
nomic valuc, it i~ thouJ.!:ht th:-lt thf'~' lTIfl~' h .. wc been introduced 
by the carl~' immiftl'ants from the South Rcas. 

The upper rOJ'e~t zone, on the windward side of the islands, is 
a pronoullced rain-fuJ'l':-;t with drnse growl b Hnd many epiphytes; 
but lianas an" not abundant, the most. impOltant bping H. climbing 
screw-pine, Freijeinelia Arnolti. The- most abundant tree of the 
upla.nd for('s.t is. ·~ . .'[etros.ideros pol!juwrp/la1 a neal' relative of t he 
New Zealand ra.ta. The showy l'pd flowers fiJ'e a great attra.c­
tion to the honey-sucking birds of the peculiar Hawaiian family 
Drppaninidae. Another importnJlt tree is the II Kon" (Acacia 
Koa), much resembling some of t.he AW:l'tl'alian species, 

The t reps and shrubs of the lower forest zone arc largely genera 
common to the C!l!5trl'll tJ'opics and Australia, but absent from 
America. Among 1 hcsc may be mentioned Pitt,osporum, Gardenia, 
Coprosma, ]\fetrosidcros, SantalulTI , Dracaena. The ferns and 
liverworts show a remal'kn.bJe number of species identical or closely 
related to those of the Malayan-Australasian area. 

There are a· good many endemic Hawaiian genera, e. g., Platy-
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desrna (Rutacr.ae), Gouldia (Rubiaccae), lillillardia (Compositae), 
Cynnea (Lobeli:lccae). Th e latter family is especially interesting 
from the standpoint of evolution. It is developed to a remark­
able degree in the A.rchipclugo, th e p:reatcst number of species, 
as well as the must :-speciaiiz{'ci om":o;, occurring in I(auai , the 
oldest island-the number of spccies being mllch Ip:5S in the 
morc I'c('('nt lr i~olat.(,d islands) j\'Iaui and Hawaii, although these 
islands arc vcry much lurger than Kaua.i. 

l ;'w . 73.-Gllrmcra IH:t(lloidC(l , cll:lractcris ti(' of t/lc' lH' t mOUl1tain fOf'Csts o f Hawaii. 
Note tile mUll at right of (:cuter. Ph oto., Dr. J. F. /lock. 

There is uut [I single nHtj"e gen us of pnbJ)s, Pritcb:lJ'dia, while 
there arc 110 b'}'rllllosperms; and some wide-spread tropical genera, 
especially Ficus, arc also C'lltirely'absent. The cosmopoli tan family 
Araceac has no celt.runl)" indigellous representatives, although 
the staple food -pl:lllt of the nativ('s, the "taro" (Coiocasia anti­
quorum ), is all !1J'oid, Orchids, sO abundant in most t ropical 
countries, han' only til1'ee species. One of th(' most conspicuous 
denizens of the upper wettest rain-forest is Gunnera peta.loidea, 
with great rhubarb-like leaves four to five feet across. This much 
resembies the species f"l>m Chile. 
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As in a ll volcan ic i:.;lands, fE:l'mi pby an important role in the 
vegetation of the mountain forests, find thi s j ,'; llo1ubl," the' case in 
H awaii. As bas alre::tdy bN' ll Illcntionpci in regard (u 1,he restora­
tion of the vegetation of KJ'akntnu, aft(·J' l1w great eruptioll , so 
in H l1 wnjj , ff'rJl s flrp :l UWtJA' the pioneeJ's OJ) tb(' Jl£:> ~\' hlVn. dis­
charged from t.he ac:tiv(' natl'l'5. 

Doubtle::is Oill' of the important factors d r-t,P J'mining the pecu­
iia l'itjps of these yolcani c is-
htnd fi01':lS, i~ tbl' prepomipr­
nnCe of vuleflnic soiJ. .. 'which 
arf' not al~'a)'s suited to 
plants from outside. Thus 
i_ll Hawaii it h:15 been ob­
S(~lT('(1 that only the strictly 
indigcnow3 sppcies seem able 
to ~l·t a loot-h old on the new 
la ,·;)'. 

It bas been very commonly 
held thfl.t t.hese isolated vol­
canic isltlllds hare .'1hmys 
been tompl rt('l~' separated 
from any iargr r body of land , 
and thni the Yf'g-etation has 
been intrcx.iu(,l'd from outside 
since the first appearance of 
the islands. There nrc very 
serious objections to t his yicw, 
tbe greatest being the over-

Flo. i4.-Trl'('-lobcli~ ( D{'lt:s.~ea l(muijolia) . whelming preponderance of 
Photo .• Dc. J. N. Ilook. plants 01 Malayan and Aus-

tralasian affinities, although 
very many of these arc quit,(· unfitted fol' natural transp01ta­
tiOD from th('s(' remot.e regions by any agency that is com­
prehensible. On the other hand , the number 01 strictly American 
types is YCIY small , and <::n.n mostly be explained as introduced 
into the islands by currents, ",ind , or by birds, of "'hich there nre 
many regularly migrating between tpc American mainland and 
thc islands. 

The palms, screw-pines, acaciasJ and most of the indigenous 
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trers und shrubs, art' t1llmi~bblbly of South PfLcific origin, und 
the same is truf' of mallY delicate plants of the w('t mountuin­
fOJ'rsts, wbosp s('ecis ('Quid h[l,l'dl~r fiuJ'"ivf' an QCC'£ill yoyage of 
scyeral thousand miles, unci ilH:'n flnd Lheir way to the cool moun­
tain forests where alone the)' C<.I.11 gl'OW, 



CH.-\PTER nn 

THE NEOTROPICAL REGIONS 

Thf' distributjOD of the tropical H'gC'tatioIJ of the new world 
is very different from t.hat in the eastern hemisphere. The' whole 
tropical rC'gion from nolilwm n[ exico to Argentinn. and Chile 
is continuolls, and trav('rspd by tIl(' gn'at \W'stpl'n mounta in range 
of t Il{' Cordillera: ~wd there is nothing' comparable to the grent 
expanses of cies(lit separating th r African \ret tropics from the 
Indo-l\1[tl rl~·aJl r{'~i ons. This cond ition !'('sults in a much more 
bomogenrolls Yq.(etation than is found in tlw Palaeotl'opics, 
although thefe is an f-'xccedingiy rich and yariPd flora. 

The g reat COl'ciiJIl'l'8 tJ'i1Yl'J'sing western America from Alaska 
to Patagonia is :L f~l<:tur of tiH:' first impOItan tl' ill th(' distribution 
of plall ts in \\" {"fo;t erll Amf'rictl , both withill and outsiu(' ili l..' tropics. 
This great mountain s.'"stt'1ll has ~eJT ('d as:1 hjl!h\v:1.'" foJ' t he m.igl'a­
tion of many plants, both north and :jouth, and 1he influence of 
this g'J'(,flt mounta in bUJ'l'iL'1' on both ruinfa ll and tem perature is 
vcry groat, :md is a. controlling factor in the character of the vegeta.­
tion wit.hin its influcl1(,(, . 

Th e nrea of Innd " 'i(hin t he equatorial bel1 is wry much great.er 
in A . .m crica than in either Asia. or Africa. ,rhilr in t he old world 
the northern tropics nre lfLrgrly desclis, like th e Sahara., Arabia 
nnd nort hwest Indin, in t orl'f'sponciing latit.udes in America. t he 
land arens arc of relatively limited extrnt, and whcre deserts exist, 
t hey fi r E' illsignificant compared with the grent deserts of tropical 
Asia and Afri ca. 

The equator Cl'OSSt'S the lJI'oad('st p a li of t)outh America, t hrough 
the immense Amazon ,"all (~YI with it:-i llt't-\vol'k of great rivers; 
find this whol ~ region is occupied b)' lilt' In'eatest continuous extent 
of tropical forest, in the world. This immense region, extending 
from the Atlantic to the Andes is quite unequalled for the extent 
of its equatoriai forcst~, which foJ' variety and luxuriance can only 
be matched by the mucb less e_\1;ensivc forest s of tbe equatorial 
forest belt in West Africa and the Malayan regions, 
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The American tropic's, eXl'cpt for the Wcst Indies and Galapagos 
IshUlds, constitute a ::iingle continental area. 

ME>:ICO 

The northern part of l\lexico, both geo!!:rnphicitlly aud biologic­
ally, is part of the region ,dlich in cludes much of the states of 
Texas, K (!\\" :!\lexico, .-\rizoDa. and CaiifOJ"Diu. 

The soutbern plateau region of the enited States iR continued 
southward into :l\1exico, whrre it becomes much higher, reaching 

FlO. 75.-Sub-tropicai Yf'g:{'tatio n, Mexico. Branrhf's ('Overed \dfh epiph:rteb. 
largely Bromcliuds. Phol.tJ ., Mr. (;. K. Cullius. 

7,000 feet in the vieinit), of lI1exico City, The greater part of 
Mexico is occupied by this cpntrnl plateau. to the west of which 
the mountains form a continuation of the CalifOl11 in Sierra. Part 
of this system forms the central range of the long peninsula of 
Lower Califol'l1ia, The plateau of tbe Mexican mainland is sepa­
rated from the Gulf of Califomia by" hi~b mount.ain range, which 
extends southward nlonp: the "'hole coastal rC'gion whi ch forms a 
Darrow strip betwp€D the mountains and the sea. Eastward the 
plat,eau descends more gradually to tbe Cuif of Mexico, 

Much of M exico is volcanic, and t.he great volcanjc cones) ODe 
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of which, Orizab:t , oyer 18,000 feet elevation, is the highest peak 
in North Amf'rica south of Alaska, are important fact.ars in plant 
dist,l'ibution. 

' Vith such grea.t range in e1f'Vatioll, and also gn'at differences of 
rainfaJI , it is not remarkable that t he 1\1exican flora is 11 very 
extcnsh'c onc. 

Northern 1\1exico, in common with the southern platea.u I'rgion 
of t he lTnikd Rtllks, has a scanty rainfall, and a vrgC'tation de-

FI G. 7{i.-Muuntain forest, !<(\utiH'rn Mexico. Pint'S prooomilLatf'. San Cris tubul, 
State of Chiup:ls. f'how., M r. G. 1\', C()llins. 

cidedly xerophytic ill character, ill ,,,,hich Cacti form a conspicuous 
feature. In northwest Mexico and Lower California true desert 
conditions prevail over much of the country, but southward there 
is an increase in precipitation, and below the Tropic of Cancer 
fairly abundant swnmcJ' rams occur over most of the country, and 
vegetation is Illu!:h more Juxuriallt than furth er north. 

However, owing to the elevntion of the plateau, t he cliOlatc of 
Mexico City, a lt hough it lies well within the tropics, is temperate 
rather than tropical. 
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Travelling southward over the ~1 exic[LD t uble Innd, one is at 
once impn:ssl'u by Ult' great llumt,Pl' and varidy of th(! Curti, 
which hl'rl' ntt.a in their maximum devdoprn ent, 50me of them 
bf'ing ranch,lahrtl -lik(, trees 40- 50 fN'( high. '''i i h i.lwsr arE' nssa­
<..:in.Lt'd \';trjou~ oLhel' xeJ'ophyte's, notflbl.\' Uw centu ry plant:.; (A (Jave 
S7JP.), YUI.:C<lS and other chaJ':lctpri~til' AnH'J'ienn des(' rt types. 

\Yi ih tlw dill1il1 i ~hjn!!: bre:1dth of 1\J (lxieo to ward lhe south , 
the platt-au L('('olnPS I'l'st rictt>fi, and is broki'll by numerous hills, 
:lnd in p laces b~' Rwnmpy arl'::!S and la_k_l's, as in th l' y j{'inity of 
-r..rl'xico City. sO that \11(' Hura i::. rnllch mul'p di\lersified t han in 
thE:' nOl'llwJ'l1 pl;l,tf':lll. Tlw eiimat,(_' of t lus region is mild , wi th a 
dry wintcl' and rain.,' SLlll1mN, much likp that of parts of South 
Af ri ca. 

The \ 'alky of .:\h'xit'o for CE'lIturif'!; hus Of'f"l1 thf' seat of a large 
popul ,'1,j iUD, and is to ;1 g:n'~it ('xtellt under {:u lti\·~ t.iol1 , or supports 
herds of catth'. Remuin~ of ('xtensivc irrip;nt,iuI1 and drainage 
work:) l;how that formC'rly an (:'V(:,11 gn':ilf'r nre3 waS under cul t i­
\"at.ion t han at pn'sC'nt.. 

"11ile Nluch uf the dripJ' part s of the' plat('au ar(' covered with 
C:wtij Ag:I\'( 'S, ml'squit, and ulh('J' x(,J'ophy1('s, t ben' are moist 
('anyons and OpNl valleys where \'pgrtatiol1 j ,"; mol't' luxuriaIlt, and 
t,hl' rrmains of forest n.t AnlPcam ccu, and SOItH' othrr hill :;, indicate 
that. much of t iH" open {'ountry was once covrn\d with fo rest. 

About IVlexico City arc ext,eJlsin' firld s nnd ~ardrns whf'rc corn, 
WhN1t , and the usual v{'p;ctablf's, fruits nnd flowers of t.he region 
urc groWll. In t he summer, the markds show quantitit,s (._)f oranges, 
mango(,s, avocncloes, strawberries and the fruits of cf'rtain Cacti. 
Some of these, like the mangoes, probably are bl'Ought from the 
lower country" Ti ('lTR cali ('nte.') 

The great plantat ions of century pla.nts, II maguey 1) in the 
vernacu la r, a re a feature of the cn\'irons of Mex_jco City. The 
national drink) /I pulque," is the fermented sap obtained by cutting 
out th e great flower-stalk, just before it begins to elongate. The 
&1,p collects in the ca\'ity left, and is gathel'f'd from day t o day as 
long a s it continues to flow. Enormous quantities of pulque are 
shipped to the capital da ily. From other species of Agave a 
potent Hquor (( mescal )l is distilled) und several species y ield 
fibres of great strength. Sisal hemp is the product of A. rigida 
va r. Sisilana. 
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The fon·:;tf-\ uf t.. hi ~ region a.n.! mad(' up tllo~tly of trees of boreal 
genera. Oakti in gn·at nlricty, both t~n'rgl'f'l'n and ci{;'ciduous, are 
especially abundant in thl':il' mouutain fVI'(.':--L:-;, and several species 
of pines and ti1'S~ tt junipl-.'.l' and dd(~r, an' l'('lllini::;cent of the forests 
of A.rizona and California. A f'p('cit·s of Arbutus, much like the 
Californian madl'Oiio is ~d~o fOllud in lilt· 1\fexican highlands. 

'Yi tb the ('\"('rgreen onks, PUlP8, fwd firs, there are deciduous 
tn'C's closely n..:: latcd to those of the tl'mpcJ'n.tc l"nited Stat.es, such 

FIG. 7i.-X('roph~·[it· \'pw' t:ltiflll. ;-iulltl, l\h'xit-o. i'ilat(· of )'TicliO:lCan, Cacti, 
ElIphnrbi:L (E. juiL'fl). PJWIi>., Mr. G .. Y. CQlliltl~. 

as walnuts, s,)'eamOl'l'fo;, !lsb ps and puplars, much like species fou nd 
in Californ ia and Arizona. 

Above the fon;>st zone, on ill(' bil!:her mountains, tilP shrubs and 
hcriJuel>QW:i planfs ar!" almost C'xclusiyply of nortiwrn types, grasses 
and sedgrs, a grea.t dcvelopmC'n t of CompOf.: iht(> (Bnecharis, Eupa­
torium, ptt.L Eric,l('pae, Hosacl'ac, 11mhr ltiferaC' and C'ruciferae. 

The railway to the const from lVl cxico to Vera Cruz pass;s 
througb the sub-tropical zone, "Tierra templac)a," into thp tropical 
zone, tI Tierra caliente" ]"£'uching some 3,000 fpet above the coast. 

As Oll(.> df>scends, the oaks, pines, and otb('[' boreal genera be­
come minglPd with trees of more tropical aspect, such as m·embers 
of the myrtle lind cu~tard-app l c famili es, laurels, and especially 



PLA'l'!:." x...XVllJ. -SolH)rml dCSf'rt Vf'g('t~~lioll, PUllto }';;illf), \\'cstr-m i\i l'x it:I). j\,t 
left, idria c(/lumnari/:l. Phot-o., Dr. lV. 8. ClJfJ/H!r· 
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til(' cii:4inej 1y American family ::\lalpighiacl'ae. Bamboos, smal l 
palm . .:.;, trC'P-f(,rllsl Ji~Ul:lS and ('piph.Yt(~s h('('oml' morC' and more 
abundnnt as 1.11<' tropi<:al ZOHe is ;lppl'oarbed. Among t.he epiphytC's 
are some inlf' par3sitt,:) of til(' ll1i:-:tldoe famii,\', (Lor:m1.hus, Pbo­
rn.cif'ntiI'on), :lJ1d alP rx('llI~iv{.J.y Amcrie:ul fflD1ily Bl'olJ)c,li;L('£'ae 
is represented by /1, fD'C'ni llUUliJ{'1' of R]1l'cif's. Thi~ family is rf'prr­
s('n1Pci in Ou r (;ulf Statts iJy 1hr j/Hp~lnj:3h n1O!3~," ;1Ilt! 01lWl'5. 

3hnre uf (,urf of ('alifurn ia at Lihertad. oonora; Frank­
cnia P (llmeri , dmlliuanl. Photo .. Dr. W. S. C(J(JJJer. 

espcciflily in Florida. Orchids are also pxt,l'('mely abundant in 
this region, and illc'Iucip some vrl')' bN1.Utifui spE'cics. 

The region b(,twren 1,000 and 2,000 metres 1 has a heavy rainfall 
pretty C'venly distributed . 11; i~ a r('~ i on of evcrgl'N~n oaks, and 
tree-ferns, and has many ('piphytic orchids, a.nd some small palms, 
(Chamaedoria "7JP.) . This region has more species than the 
tropicul belt below it. 

The immediate co~staJ area is not so luxuriant in its vegetation 
as the region abJvc 500 feet, as pmts of it arc quite barren, and 
only in t he lolV ground and along the streams, is a true forest 

I Drud('. loco c-il., p. 507. 
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developed. In thf' ZOllP bei,w('f'...ll 500-1,000 metre's, a tru e tropical 
rain-forest is foulld. Thi:'i 1. 011<' is rieh in palm;; (Acrocomia, Rabal, 

FiG. 79.-T n,>e cactus ( PacltycC-TCWI J-'rinv(ci), ncar Libertad. Mexico. Photo ., 
Dr. W. S. Cooper . 

Orcodoxa, etc.), and among th e charttcteristic forest t rees are 
giant silk·cottons (Bomba...,;), law'c]s, TeJ'cbinthaceae, Combreta­
ceae, and others. In some places fertil e savannas occur. 

The great volcano Orizaba offers a fine example of the zoning of 
vegetation from t he rank t ropical jungle at its base, to the regions 
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of perpt'Luu/ snow. The first. pint·:,; appear at 2,200 metres, and the 
oaks retl,ch to about 3,..100 m' l ahoye which for another 1,000 metres 
a number of conifers ('xt('nd. Abo"p this forest , is an alpine }"<'giOIl 

where t il(' vpgf'1ation i::; (_'ompc)sf'd of course grasses, and a variety 
of shrubb)-' and half shrubby plants, espE'fially CompQsitac, 
Labiu.t,ac, Rosacf'ae, ('te ., as well :1S some hCl'hacf'ous sp{'cif's , 
grasses, st'ciges, Compositac, und others, all decidedly boreal 
types. 

I n tlll' upper ftlrl'Kt, the epiphytic orchids and Tillandsias of the 
lower e/('\'atiuns, giw· ph'lol'{' to mo:-;~(.·s and lielwns. 

The' \\'f'skrn L:Olt.':'t of I\I(-'xic() is IIlIl('h driP!', a.nd tilt' tropical 
forpst lesR d('yrioped. PinC's and of,her northern forms grow at 
lower clryations than in the rast,pm pa.rt of the ('ountr~r. 

Central Al11rrica. 1 ~icaragna, Honduras, (iU[~tl'mala amI Costa 
Rica in the character of thei.r vcgl'i,ation ar(1 intPrIn(_ldiak iJrtw{'en 
Mexico and equatorial South America. Thrre is a grn.dual dis­
apprara.nee of till' oaks, pin('R, a.nd othrr northern genera {'har­
actl'ristic of the IVlcxiean highln.nds, and au incrra.sin~ number of 
palms, and oth('r tropical types. A" might be exp('ded, the boreal 
genera as('end t.o higher (~I(:'vations a.r.; til(' latitude diminishrs, and 
finally disappear completely in the equatorial forests of Panama 
and South A .. lllcrica. 

As in ~1exico, thf' P ac:ific slope of Central America is much 
drier than the Atlantic coast, but Dev('rtheif'ss supports a forest, 
mostly of tropicnl speeies, up to an f'iC'vn.Lion of about 3,000 feet. 
Above this tropical forest belt are open savannas, and sti ll higher} 
forl-'sts of pin(·R. 

The £,a."it<:'rn slope is coycrcd with a beavy r::Lin-forest, in which 
palms form a Yf'ry conspicuous feature, these belonging to such 
tropical South .....\.llIf' rican genera as Bactris, Gconoma, lriartia. 
The central piaU-au in the more southern part, at an elevation 
of about 5,000 fect , supports a forest in which many trees like the 
silk-cotton and Spanish <:cdar are leafless during the dry season. 

The forests of Costa Ri<:a are notable for the great profusion 
of ferns and orchids, this being onc of the richest regions for these 
plants known to the botanist. Palms, tree-ferns, Scitamineae 
(aq,nna., gingers, etc.), arc very abundant as they are everywhere 
in the tropical American rain-forests . 

I Drude. [fJC. cit., p. 509. 
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SOt'TIl AMEB.I CA 

Tropical vegrtation in Amcric:1l'C'a<:h('s its greatf'st df'velopment 
in the enormous area d ruined b~' the AmaZ(Jll and its tributarics. 
This immc lls{' CXP[Ul:-;(! of rich a.lIuvial country l.r in~ immed iately 
uncirf the (·'quator, and for thf' most part lmvin~ an e..xtremely 
heavy ra.infall, supports the largC'st area of t ropical ruin-forest in 
existence. 

The eastern slopes of the Andos, at the headwaters of the 
Amazon, fece-jY e an enormous rainfall, and this regiun, and the 
portions of th(' Amazon \ 'alll'Y immediately cast of tIll' mountains, 
a rc coverc-d with a fOTf'st growth of lIIlriyalied luxuriance,l Further 
down the river are n·giuns of much iightl'f pJ'('cipitaiion where 
Opf"ll savannas occur, wbile in nortbf'astern Brazil t.o the soutb 
of the mountains of Cuiana and VpnezUI,la, the country is said 
to be very arid du(' to til(> in tl'rcrption of the moisture-laden winds 
from the Caribbean hy th l' intervening mountains. 

The C03stn.1 region , howPYl' r, from th!" Amazon dl~ I ti\. to and 
including the coast of t.br Gui~\.nas, is 011(' of }1( ':1Y), rainfall , and 
with "eD' drDse forests. This northf'ttRt ('orner of Brazil and 
coastal Guiana. constitute fl. VPD' Da.tural botuni('al provinct-'. 

The forests of the Amazon f('gion n.rf:' of ti1l'('c kinds. Z First are 
the grcat forests of the immense regions of the flat vaUey, which 
are rCbrularly inundat.ed by the flood-wut<>l's, and remain covered 
with many feet of watC'r for a long period. All trees and shrubs 
of this flood -forest (ti Igap6, 11 II gapo ") lIlust be able to survive 
this long submergence. 

Above' the gap6 is the great virgin forest occupying land above 
the flood-mark, and th is is tho most extensive and lwmriant 
forest, and contains the great.est number of sprcips. 

Fina lly, in drier regions are extensive much more open forests 
of relati vely low t rf'cs, knO\VD by the Brazilians as It Caatinga." 

About tbe middle of the last century t he English botanist 
Spruce, spent about fifteen yoars in the Amazonian (;ountry I and 
has given an excellent account of the most important features of 
this vast region, 

I Bates, H. W., 1'h6 iVaillralisi all. the . Ri~er .{mazon, Reprint in EVElItYMAN'S 

L IlIRAltV. 

2 Spruce, R., Not/'ll of a Bolan-i8f on tile Amazon ulld Alldea. Nii{(ocJ by Aifl"t.·d Rus­
sel WtlHncc, London, 1908. 
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\\11ile ther(' is an immense numher of ~pl'c ies thrff' art' ('crtain 
general resemblances throughout thl-' p:rcat Amazonjan fOfrst area. 
Thus while the' sp<'ck's of tbo diffl'rcnt ty pes of fort.'st, riparian, 
upla.nd and dr~', are mostly different, tbe genera a.re largely the 
same, and sonlt' uf the most importll,nt spC'cies occur Over a very 
Jarp;e cxknt of ('ounLf)", 

The riparian forc,~t:;:.:., or g-ap6, are fio{Jdt'<i for long periods, and 
th e m{'mhcl's uf th is [ls~ociation !!lust llL'l:l'ssarily be stich species as 
can ('ndurll this unusun.! conditiou. Th(' tr(_'('~ of the gap6 art:! rarely 
as tall a.'" lhos(' uf the yirgjl1 fUJ'('st which li l's above the high-water 
mark, but the t wo fOl'mn.t-iol1s merge int.o ('I.I.(.'h OUl('f at the upper 
limi t of tlw gap6 whos(' OULl'f mfl.rgin is com posed of low shrubs 
and buslw:o;, a .. nd m~\'n~" ~\'qu~ti('s, likt' arums, rush('s, s(_·d~(,s, etc. 

Tb(' gar6 is notalJlc for the gr(,[l.t vft..rir:ty and aLundanco of 
palms, ma.ny uf which oyurtop the otl1('1' fOTPst trc'('s, and sOllwt imes 
o('cur in groY('s furming lung aH.'n liPs of ('olumnar trunks along 
Lh(' shore. 

'Vhf'D tlw watt'!' I'(·l'(·d('~. t.Jl(> g:l.PO d('H,lops a cit'nA(' uuci C'rgrowt b 
of Iwrila('I :0us pla.nt:.;, and ('vcry LI'('\' and shruh is dmped with a 

curtain () f hcrlJa.l'('UUS tT(lf'PPI'S, p~L!' iUllwfluw('!':", morning glories, 
and otbprs, often bus ing HOWl'TS of ~J'l'a.L 1Jt':.Llltr· 

TIl(' yirgin [on.'st i:.; distiJ)~lIblH'd I)y th(! vI' ry taU a ncl closply ~)('t 

trees, \\'ho:-)(' lofty trunk:;:. often ,,·ith grC':l.t buttn's:-if's at tlw lla,.~(' , 

suppurt a thick t:ttnopy of fulia.gf' which :.;hllt !o:i uut must of the light , 
so that tLwre is re la.tiv("y littk· lI11d(-'rgruwth, f'Xl'<'pt young tr('C's 
of tJlf' pr('dorn inant. RI)('{'ips, and slpnckr p:1lrns which ('an,)' tbeir 
crown of lpav('s toward the- light, Stout liall[L::;, lik(~ cables looped 
from tr('(' t o tree, belong to many species, but tb('ir foliag(' anci 

flowers, Lorne high lip in the' t,ops of the t rC't's, are rarely re('.ognllr­
able from the Hoor of the fOrt'st,. This virgin fon'st toyers an 
enormous an'a in the Ama.zon ntlley, the gap6, of courSe bf'ing 
confint-'Cl to thp lowland area subject to tbt' annual inundation. 

The Hcan.tingu.J1 open or white forest , occupies a reas of poor 
soil in the drier districts, and is compoSL'Ci of low trees and shrubs, 
with few liana.'3 a ild palms, tht' latter when pr<'St'nt being peculiar 
form s, quite distinct from those of the wet forpst. 

To these might he added the second growth forests, where a 
tangle of trees !lnd shrubs fight with each other for the possession 
of the soil. 
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The "campos 1/ or savannas, open grassy or scrubby district!;;, 
occupy but a small part in the valley proper, but north and south 
merge into the great llanos or prairies of Venezuela and Argentina. 

Comparing tbe diffcr('nt types of tbe Brazilian forest Spruce 
makes the following statement : 1 "And yet when the constituent 
plants of thf> diffl'rent classes of forest como to be compared tl)­
gether, they arc found to correspond to a dcp;rC{' quite unexpected ; 
for although the spf'cies are almoRt C'ntirely diYE'TSt', the differences 
ar(' ran'ly 1110r(' than spp-cific. It is onJ)" in th{' caatingas that a 
f(\\V gCDera, ea('h including seY('ru.i spe-cips, 8(,(,11] to hayt" taken 
up their exclusive ahode; such arc C-Offimianthus among Rubia('('ae, 
BU,I!9.In(,[l, among Loganiact'H.c and th('r(' arC' a few other 
pc>culiar gen{'ra, chidl)' mnnotypic. But of tht' riparial plant.\) 
nearly evpry Sl)('ci{'s has its conp:cnor on wrm firma t.o 'which it 
stands so llPar that, although the two mllst of rip:ht I)('ar differ('nt 
llaml."'S, the difT('n'Il('os of HtrurtuJ'f' are practi('ally such as might 
havf' IW(~ll hl'oup:ht about by long ('xPOSUI'(' ('ven to thf' existing 
state of thin~s without supposinp; tlwrn to date from widely dif­
ferent eonditions in tlw I'CIllO-W past; this is cspeciall)' tru(' of slich 
genera as lnga, Pith('('olohiuITI , Lecy this, and of many :Myrtlcs, 
lVlelastol11C>s and Sapotads, pte." 

SOI}1(' chltrad('ristic specic's arc very wide-spread . Thus Spruce 
mentions tiw Brazil nut (Berllwlletia excelso) , pe'rbaps the finest 
and most characteristic trN' of the' yirp;in fon'st . It p;rows almost 
throughout the' Amazon vallpy where the soil is suitable, from 
Para to a point more than] ,200 mile'S \y~t on the Amazon proper, 
and for many hundrpd miles up its prin cipal afHuents and the 
regions of the upper Orinoco. One of the finest palms, M axi­
miNana reg1:a, with huge leaves 30-40 ff'Ct long, is even more wide­
spread . 

As n rule, how{'ver, the most wide-spread species do not belong 
to the heavy forest, but to tbe open savanna. 

Very often a spceies restrict pd to a somewhat limited area, is 
rcpln.ced elsewhere, under similar conditions by a similar, but 
distinct spocirs, 

1\vo types of rivers are found in the Amazon system, clear or 
"black " ri vcrs of which the Rio Negro i.3 the type, and the II white," 
or turbid rivers like tbe Amazon itself. The riparian vegetation 

1 Loc. ciI.. 
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along these two sorts of streams, is very dif-T('f€'nt, uut is very 
similar throughout along stre,~m s of the same type. .Many 
ideutical sp<!cies oCcur in tIl(' riparian forest of the Amazon from 
its mouth to the base of the Andes. As a typical example. Spruce 
mentions the ' I Mulatto" tn.'t' (Eukylisl,a 81). ) found everywhere 
along the shoros of the Am .... on. and priwd for fuel. 

Like all tidal riYcrs in the tropics the great delta of the Amazon 
bas very f'xtensiv{' mangrove formations, in which the most 
important species, Rhizoplwra mangle, is the same as in thf' man­
grove swamps of \Vest Africa, on the opposite side of the Atlantic. 

Ascending tbe streams, the mangroves gradually disappear, 
with the decreasing sal inity. of the water, and are replaced by 
the riparial forest or ~ap6.' The trees of the gap6 include many 
Leguminosae, e. g., lnga, Pitheculobium; Brazil DutS) myrtles, 
custard-apples (Sapotaceae). and especially a great profusion of 
palms. 

TJ'f'cS and shrubs aJ'C almost hidden by n. dense tangle of creepel's. 
These climbing plan ts include many specil's wi th sho\vy flowers,­
passion-flowers, Bignollias, morning glories, and the less familiar 
J\1nlpighiaceae, "ery abundant in the American tropics, and with 
showy yellow or pink fl owers, Anoth!."r VE'!',)' striking creeper is 
Cacoucia coccinea (Combretaceae), wi tb brilliant scarlet flowers. 

Just above the inundated area, in the dri('r wastf' places, there is 
a dense growth of shrubs and coarse herbaceous plants. Solanum, 
Cassia and various other showy Leguminosae, and peppers, some 
being large shrubs. and many elimbinj( plants like those of the gap6. 

The prirnae'lal forest near Para is very vividly pictul'ed by 
Spruce.2 

"There were enormous trees crowned with magnificent foliage, 
decked with fantastic parasites. hung all ovcr with lianas which 
varied in thickness from slander threads to huge python-like 
masses, were now round , nOW flattened, now knotted and now 
twisted with the regularity of "cable. lntermixl>d with these 
t,rees, and often equal to them in altitude, grew noble palms; 
while other and far lovelier species of the same family. theil' ringed 
stems sometimes scarce exceeding a finger's thickness, but bearing 
plume-like fronds and pendulous bunches of black or red berries, 
quite like those of their loftier allies. form<:<l along with shrubs 

I Spruce, loc, cit" Yol. I, p. 4, I Loc, cit ., p. 17. 
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antI ~lrbusclp,:; of many typ£'s, [l b ush undergJ'O\,-th not usua lly 
\'cry dcnsp or difficult to PPlll'tJ'~1.k. 'I'll(' herbaceous vegetation 
was a lmost limited to a fe'\\" ft·ms, Rl'jaginclllls, Sedges, here and 
there a bro:l.d-Ipavcd Scit:llniIll'a, and (but.. vpry rarely) a pretty 
grass (Pal'ian:i) . in SOIne pb('('s OD(' might walk fol' a 
cOllsidf' rabl f' disbm:e "Tjthoui :-it'pin/.! :1 ""lingle herb or ('\'1'11 rarely 
u fall en ]('ar (Ill t h(;' lmr{' bbtk ground. It is 'worl,h~' to he nokel 
that t he lofti('~l for{'~t is tht, (':t:.; i t':,f. jf) tr:n'er,<';l'; th r liana", and 
p:ll'1lsiLt,S (whith In<ly he ('ol1lp: lJ'l,d t,c) the ri,gging and shrouds of 
:1 ship , whpl'('of t Il£' ll1ilSf,1' and yards <lrl' n'pJ'Psf'nted by thl' t runks 
and branciw·s of tn'<':';) h<'ing in p.Tl':lt p:lrt hung too high to b(~ 

much in tibc ,,":ly: whrr('tls in t h(' low g:apo thnt sOllwtimes skirts 
the rivers, t hey ha\" l' not y('t, g:ot hoi:;t('(1 high {,!1ough to allow 
one to pass bt'IIt':lth, but bar the W:1Y with nn n.wful arrar of 
(.'ntnll,!!; lrci , 100p('<.I, and knottf'd 1'01)('S, which eVPll the sword 
itself can sOlllf,timf's with difficulty unloose,l' 

Th p Braz il llut and the J'elat."d l1lollk('~' nuts (Lccythis spp.) 
arf' among thf' COllln IOlll,,·d and largest trees of the high fOI'\·st. 
SpnlCf' lYl f'l1sw'('(1 n Hpecillwll 1,'h08(' lll':trly cyl indrical trunk was 
42 f(,pt in cir('umf("J'f'Il(,(-', 1111£1 :thout 100 fept to t he fil'Rt branch. 
This li p stat.{'s was Hw iarp:pst tn'(_' Ill' found. Tlw Brazil llu i and 
specif's of silk-{'otton (/-iO'llibal' sjJp.) are the t;1,llpst tl'('PS of the 
Brazilian fOI'('s1, hut t,hey pJ'ubtthl~.,- nC'\'('I' rx('('pc! 200 ff'pt in h~ight. 

M any of f h(' 1 rccti of the yirgin fol'C'st. ~ho \\" nn ext mordinar)' 
deve(oplllf'ut of buth'l';O:;sPs :1,t Ow baR(', whieh mny r each ~t. great 
size. These are (_';o;I)t'('i,;:t1ly lU:1rkt'Cl in t lw siLk-cotton trees, but 
Sprucf' notes thnt :1mong t ill' laurels, ~OID(' of the finest trees of 
the Amazonian fOI'f'st, buttr esses were quitl' wa.nting, Thpse 
trees have deep I'oots, nnd whcre t hc)' predominate is a certain 
indication of deep soil. 

The Ibl1::ts belong to m any families :11ld show much variety in 
the shape of their stemsj while the stem of tht· free swinging forms 
is usually cylindrica l, they are sometimes eW'iously twisted or 
flattened . Rpruce J cites the case of a leguminous species (Schellia 
splendens) , whos€' Battened wavy st.em is som etimes a foot broad , 
and climbs over the t rees for 200-300 fect. The trumpet creepers 
(B'l{J11oniaceae) often have strongly angled stems. 2 

While most of these giant lianas arc twiners, others ·climb by 
I Spruc!;, loe. ciJ.., p, 28, Ibid" p, 28. 



THE NEOTROPICAL REGIOXS 277 

means of stout hooked thorns, which ('nrH for t}lPm slich rHlpubr 
names Il~ II devil's fish-hook," "cat'~ {'.Iaw~/ ' ('te. TIlt' rat.tans of 
the ('astern tropi<::; M'p l'('pl:1('(.'<.1 by a genus. Dp;.;monclIs, whirh 
like its .eastern J'cia1"jv('s, is dretu!f'{! h~' the ('xpiul'(,1' in the forest., 
wher€' its barbcd-WLl'r (·ntangirm.'nts arC' a formidahl e obstacle. 
Like the castel'll rattails, the prolonged 1wJ-axis is :1,1'11100 with 
recul'ved cJaw-likt, spines. 

Epiphytes of man~' kind~ ahound in the ('qUl.ltorial f(u'c&t. 
Among: the mO::it noLablp art' n1A.n~r aroids, :Uld spccil':-i (If C\dnll­
thace::l(" thE' btter lookinp; likt· smaJi p:tillli';, ;md confinf'C1 to the 
American tropics. ThpsP,::Is \\'pjJ as sOlla: of 1h(' Anl(·(.'[w, develop 
thick, pencif'll t aerial ro01,s, whic'b h~Lng down likp plumb-lines, find 
ma~y sometime:) rpt'wh the ground. Aerial roots art' also common 
in epiphytic orchid:.. hut as:L rule al'e t,U(l sl n:111 to ~lti r:lct att('ntion. 
l\1any aroids climb up t hf' tnlt1ks of 1 he' trf'PS by m enns of the 
aerinl roots, and tht' IC:1Yf's of SOIlW of t,l1{'111 arc- of {!:igantic size. 

'While epiphytes arf' d('\'c lopro to a rcmarkable dc~n'(:' in the 
high forest , they :lre often quitf' indsiblf' from below, as they 
grow far n.loft, in the crowns of til(' t r('es. 

The Cyclanthaceaf', re[(,J'l'ed to abo\,(', hn.\'c tplTcstriul species 
as well, among them thp sp('cir'l; of Carludo\'i ca from wbose leaves 
ure mal1ufactul'L'd th(' Panama hats. 

Anothf'l' pf'culiarlr Anwricnn family , t hf' Brompliace:u.', also 
IllrgeJy ppiphytcs, incJuci(.'s the pineappi('s, and the nSpanish 
moss" of ou r Gulf States. Thc' family i:5 \'try abundantly I'f'P­
resented th roughout tropical Anwl'ica, most of them resembling 
the pineapple in habit. Some h:u'(' showy flowel's, or thf' inflon."S­
cenee is surrounded by brightly colored leaves. 

Epipbytic orchids are common, but arc I('ss conspicllous tha.n 
in the mountain forest or the lower and more. open forest of the. 
caatinga. Sma.1I epiphytic peppers (Peperomia spp.) are also 
abundant, and the sC:1l'let Aeschynnnthus of the Malayan regions 
is replaced by related , but different genera of Gesneraceae. 

Strangling figs, like those of tlw eastern tropics, occur in the 
Amazonian forest, but are less common than in the Andean region, 
and some other parts of tropicn,j America. 

In the dark virgin forest the herbaceous undergrowth is scanty; 
but in the lower wet forest there is a rank growth of ferns, Araceae, 
Scitamineae (bananas, gingers, arrow~root, etc.). These a re 
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mo!;ily different gf'nera from thosp of th r old world , but there are 
some genera in common: e. g., Cast us, Thalia; anel Cannas of 
several species tHe freq uent, t heir showy l'ed OJ' y ellow flowers 
lighting up the open places at the edge of the forest a nd sr'l'eaciing 
as u weed intu wast e ground. The Canna family is peculiar!y 
Americnn, a lthough some have bpcome naturalized as weeds in 
the old world. The banana fam ily (IVlusaccae), gingers (Zingi­
bcracca('), and arrow-roots (]\1arantaceae), are also represented 
in the old world, but most l~' by different ~f'D(,l'a. 

There n,I'P DO 1I'U(' bananas native to Amcri ca, but the family 
is abundantly l'f'pl'csr.ntcci by several species of Heiiconia, hand­
some plants wi t h banana-like folinp;<.', ::lfld brilliant rf'{l and yellow 
floral bract s. Another interesting member of this family is Rcwena.7a 
G-uianensi8, closely related to the fn,mous 'Itrrtveller's tree" of 
j)_1ada~a.scar. 

The gingers of the genus Costus have handsome orchid-like 
fl owers, and the 1\1m'tlntaccae bav~ leaves often of velvety texture 
and beaut.ifully variegated. These are sometimes seen in culthra­
tion, 

Amon!!: the many conspicuous AJ'!1ceae growing in low wet 
ground is At ontl'icharriia (l1'bo1'CSCen8 which forms dense thickets 
along the riTer banks, t.he t aU, bare, palisade-like st ems bearing a 
tuft of big arrow-shaprd If'uves. These aquatic I1roids and the 
many otber aquatics associnted \\'ith them, sedges, grasses, pickerel­
weeds (Pontederi"ceae), etc., form the outer fringe of the gap6, 
and inland Ilre r('pJac~d by t he shrubs and trees which occupy 
the lund exposed by tht, subsiding water. 

Another common and conspicuous genus of t erJ'estrial Araceae 
is Caladium, wlwse arrow-shaped leaves a re beautifully marked 
with white and crimson, whi ch in cultivation have produced many 
extremely beautiful varieties. The la1'ge genus Anthurium is also 
prized in cultivation, both for the handsome foliage of some species, 
and the showy white or reel Calla-like inflorescences of others. 

Of the climbing Arneeae, Philodendron and Monsteraare perhaps 
the most conspicuous. Their gigantic leaves' are often fantastically 
cut and periorated, and at on ce at,tract attention. M . deliciosa 
is often seen in conservatories where its big perforated leaves and 
thick spikes of edible fruit at once attract notice. 

The equatorial forests of South Amelica have little in common 
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wit h those of tempcrn.te North America 01' Eurasia. The conif­
erous trees afe absent, and deciduou::; tr('es arc a lmost entirely 
wanting. The characteristic deciduous trees of the boreal forests, 
oaks, heeches, chestnuts, walnuts, poplaJ's, birches, maples, etc., 
are entirely unrepresented. A single willow (Salix fJ umboldtii), 
which is common in ihe Amazon d istrict, is about the only repre­
sentative of the catkin-bearing t rees. 1t is true t hat in the warmer 
parts of the Unitro Rtntcs, especia lly in southern Florida, which 
almost touches the tropics, tllcl'c arc a good many t rees and shrubs 
which are c\'idcnt!y outposts of the tropical vegetation wbich 
culrninatles in t.hE' ~J'cat AII1Hzonian fon·st. 

Our locusts tUld mesqui t rrpresent t he great family of Lc~umi­
nOstlRJ which pr()ha.b l~' has t he ~reat('st number of species in the 
equatorial fOl'e~t, :tncl the &'l.')safras and in the sout.h Pcrsea, a 
t ropi('a l p;enu:-; whiLh in r'lud('::i tllP "[I \'ocado," rl"present, the la.urels 
which ha,v{' many tropi("a.i gellPra. and spet:if's. Othel' caSes might 
be citt>fl, but th('~' an' relatively unimpoJ't.ant. 

Ri valling the ].)cguminOHu,c in numbt'l' are the spcdes of the 
madder family (HuhiacN1f'). The mOf:it important of t.hcs(', 
Andean, howC'ver, r:tt.Ilf'l' thun Amazonian , is the genu;:) Cin chona, 
the SQurc'e of quinine. TI1f' Rubiacellc of temperate cl imates 
are mostly insignificant herbs, like the bedstraws (Galium) and 
the little bluets (Houstonia) of the Atlantic States. Both in the 
Paiaf'otl'opics and 1'\cotropics, a very large number of trees belong 
to this family. 

The LrguminoS<'lc comprisc an enormous a.ssemblage of tref's, 
shrubs, ancl lianas, many of which have extremely abundant and 
showy flowers at certain seasons. The sub-family l\1imoseac 
often have dclicately cut graceful foliage, unci flowers with clusters 
of slender stamens, e. g., lnga, Pi thccolobiulll i or like Cassia. and 
Baurunia of the sub-family Caesalpln eac, the flowers arc open , 
often suggesting an orchid. The pea-floweJ'L-d type (Papilionaceae), 
is less common , but still abundantly represented. 

The fig-famil y (Moraceac) includes a large number of spccies 
other than Ficus. Among these arc bread-fruits (Artocarpus 
spp.), and other genera, one of the most notable being Cecropia, 
a genus of trees, usually of comparatively small size, growing in 
the riparian forest. They have hollow branches in which colonies 
of ants are said to bave their ahode, and the long-stalked palmate 
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Ien\"('s, usuaJJ~' wo01l.'" bl'IH:ath , nre suggC'stiH' of t he rastor-be.'tD. 
The ('ccropias :n'p t'yery\\'ben: abundant and consplcuoUS in the 
wet Arncric:111 trupics. 

The myrtle famil y is a.1l ill1pulinnf OllP in tropica l South A:m cri ct1, 
and compriscs l1lLll):'\' :;p(·cics of E.ugenia., l\Iyrcia, P sictium, and 
o1,lH'J's. f-;(I\T ntl :-;pcties of t he latt('r genus, ,yield th e well-known 
1!1lH\' ;I,:::', no\\' f'xt,('n~h'e1y cuJth'ated in rno::;!' tropical and som e sub­
tropil'al (,OllJlt]·i( ... ~. 

Amon,!! 1 hf' :.rinnts of the AmazOllj:lJl forest nre the silk-cottons 
(Bol1l hax. (,(,jiJa ) \\"h ()~(· h u§w trunks an' :-3upport('d by enormous 
buttn·;.;::;-root s. Tht· silky dowJI at tac1wd to the seeds of some 
spt'l' i('s furn i;.;he;.; th(.' silk-{'(_J'tton or " l(npok 17 USL'Cl for stuffing 
mnttl'essrf.:, :\Jld :-;imilal' purpof;(,~. 

Of UJt' ninny tn'(':-; yil'ldinp; useful COI1lll('J'cia l pl'odurts, tbe Para 
J'uhhf' J' ( fJ utca JjrUZi/iL'1I8i:.;) takt'~ first plaCI', and un t il quite J'l'­

crntly \\'~l~ t hf' rllu~t. impol't.:mt (_'xport fTom Brazil. It bdong;~ t o 
til(' Euphorhia f:lJnil.\· , :lnd ii"\ fl 11'1'(' of moderate size with t rifoliate 
1(,1.1\'(':-;, ~Ol11('thill,!!; likp a. 1.:thul'Uull1. It grow~ in Ow low for est 
Q\"{'!' 1\I\I(·h uf t lw ;\mUl.(JH "\':dl('Y ) :tnd now is cult iy:\.t('{l on a grea,t 
f'(,~I I t' in many 1 rup ical (;O un t r'il' . ..;, Iwt with I'::iprcial suec{':5S in various 
r3r1~ of tJll' J"al:t~':1Jl n'f!ion~J wh ere th(' pliLllt:ltions furn ish most 
of the ruhll{'r n'CjUll'l'lnl'n1 ~ of this a,L!:e of H.uLom obil es, AnoilwT 
lal',!!;p and ('ulllll iun tl'('(' uf tlll' s:1m(' fam ily, t hc "sand-box " (llura 
crcpilal/s) i:-i :timuciant in the \, jJ'gin fUf('st. 

Th o (,lIstarti-appies (.-\11011"('oao), and the "'pod ill". (Sapota­
c(';w), includ e' l1lallY important fruits of t he :\mazoruan region , 
SOIlIC of ilw lalkr 1( 1:;0 furnishing that remarkable suustance 
" chide," th~ iJasis of one of Amcrica 'ti lIobl est prod ucts, ~bcwing 

J!um. 
Th c· Brnzil Hut l'C'PI'('Sputs ttl(' pu rdy tropical family Lccythi­

d:lcc~u.\ (':;p('cially dC\'clopcd in nortbcm Brazil. whil e the HSpanisb 
red" r" (Ccdrcla s"p.), Hod species of nutmeg (Myristica spp.), are 
alc;o cha racterist ic of t,he o ld world t ropics. 

Th(':;e are hut. a few samples of t he t housands of speci es of trces 
t hat make up tflP gruat {'Cjuatoriul Ampri catl forest . 
Palm~ art' much mol't~ conspi cuous t han in most parts of the 

eastern tropics. \Vhether t ile Ilurnb('J' of species is greater might 
be qlJcstionro; but fl.S regards conspicuous arborescent' species, 
there is no question that the American tropics surpass any part of 
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the old world . LNwing out th e r oeo-pa.lIn whi('h h a.,", \w{,11 di :-;­
triuutpd 0 \"(' 1' t he 1 ropieR of th e whole' ,,'o riel , t h(· Allw l'i('an palms, 
with t.wo signifi runt t;XCl'pt ion:5, b tAong 1...0 gC'lll'l'a qui te unrppn'­
sen t ed .in t hp casl,(' rIl hemi f:pher('. 

Th<, fan-pallll i'l of t ill' g f'IlU8 1\1aul'i t ia flre VPI~' abundant , hut 
tJw pinnat('-ienVNi 1!('1lt'1'!1, a n ' Ill u('h m Ol'e Tl UIl1l'rOllS. S OIlW likr 
th e wid e-~pJ'{'ad l1!axl/llilia./tO reaia han' ilnllH'Il :-<f' lr:Lw ';o:i 30-10 
f l 'pt Ion!!:, and )'{ ·ca.1I til(' :-illl!"u l'-p:dnui of tilt-' Ea:o-t ind i4's. A par­

ti cularly :li Jllllci;mt a nd b('uu t iful spc·(' jps i ~ E ll la}>t· olety{cea, with 
sll'nder st,rll1s, and g-racf.fui f( ·a l I1fo r~· J (,; I\" (,~ . '('hi :, occur;:;: in grea t 
llumi;Pl's along t h(' ba nks of 1I1 l' northf' rll South AnH' ri can rivers. 
Th e gl'nu~ Bact I'i :-;, mo~t Iy small pa lms, oft('n with clu:-.il' J's of showy 
black or red bprl'i cs, i:-; vl' ry ('omm on in 111{' uncil' J'gro\Yt.h of the 
fOI'('sts, and other sma ll palms ((,'rol/.oma .~pp. ) wi th [t11l1 0~t, ('J}­

t il'f' 1 {'~l v("s :11'(' a lso :lbundnnt. Th f' only clim bing l-ipecips belong 
t o D f'smon('u:;, which in hn hit. is m uch lik r t llt' rat.tans of t h e (,as1em 
tropics, bu t is rl'td Jy not closely }'(·I:ltNI to t helll . 

::\1 any pa lms a rc \'L' J'~' im portan t PC'onomi cally, t he frui t.~ furni :-ih­
ing food , while 1 he ,-; f.P IlI S :t il L! I ('an'~ y if' ld fi bn's, and building 
ma.t erinl for t hl' primi tin} dwpllings of Hw Bat in 's. thl' !Pfi VPS being 
the lIslIal thatch fu r the roofs. Th e ·1 p t'adl-pa lm" ((:1.l1ielma 
speciosa) is exten siH{Y C' ulti\'atcc! for its fruit , but according to 
Ba.tes 1 is unknuwn in a wild st:1te. It beal's i rn lllf'Jl HP dust.ers of 
fJ'uits of t h L' ::;ir.e of a prtlch, whi ch they resemble in color. They 
ar(' very Dutritious, and an importa nt a rt icle of di l't among t he 
natives. 

In t he virgin forest t he t r f'CS nrc so t.all t hfl t ('ven wh r D t hry bear 
showy flowers, th l'Y an' scarct'\Y perrl'ptihle from b elow, and the 
gen eral effect is that of luxuriant foliag-e with fl owers rare, or 
inconspicuolls. I nd cC'ci ::t la rge proport ion of both t reps Hllrl shrubs 
Imve inconspicuous fl owers, al t hough there a re numerous exc('p­
tions. I n th e more open forest, a nd along the banks of streams, 
there is sometimes a very magnificent display of fl owers, a nd there 
are some lofty trees, which ill their fl owering se::l son are covered 
with masses of brill iant bloom. 

Spruce 2 states that neal' Pan\. th e Lcguminosae and Bignoniaceae 
furnished the great est number of showy t rees and lhl.nas. Among 
the former are species of Cassia, Sclero1obium and Bauhinia. The 

I Lac cit. . p . 290. "lAc. cit., p. 41. 
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Bignoniaccae in('lude many ('xtremeiy showy creepers and trees, 
tlw latter being mostly species of Tecoma, allied to the common 
trumpet Crt't'pel'. Other trees with showy flowers belollg to the 
l\1YIt.a ccae, l1ubiaceae, Lecythidaccae and Bombacnccae. 0\ 

MClIt,ion h~lS ulready uccn m:1cie of the showy-flowered lianns,­
passion-flowers, nig:llonin,s, ]\ia ipighiaccae, etc., and the showy 
herba ceous plants: Bcliconia, Caladiulll , CanJln, etc. of the wet 
gap6. 

The Amazonian forest reaches its maximum den'ioplllent in the 
portion of the river above its jundion '\yith the l{io N f'~J'o. Between 
this tl.nd the foot of the And{~s t,here i::; Ull cxccs~i\'ely hpavy rain­
[aU, and the whol e ('ountr)" is co,"erc'(j wi th unbroken fOI'f'st which 
ascends to 3,OO(}--4, OOO f(,pt on th t' C[l::;tern side of the mountains. 

A tropical J'uin-forest nlueh Iikt' that of t he Amazon valley in 
its composition is found a\on):t d)_e eilstf'l'n eoast of Brazil from 
Pernambuco southw:1rd to a poin t beyond the Tropic of Capri­
corn. Thi s includes Rio Janeiro, and the tldjaccnt. country. 

Thp interior pl~1.teau ri s(-'s to t,il(' cast fiDd near the coast forms an 
escarpment which is rut b~· many ahrupt gorges, Hn ti t he edgf' of 
the plateau form s two brokt'll I'ang(-~s of mountains pn.rallcl with 
tbt, canst. The seaw[lrd slopes of i ht'sC' ranges, and the coastal 
plnin, when prps('nt., r(,t'C'iYe fi copious rainfHlI, which t.ogether with 
uniformly high temper:lturcs) d(·,·clors It luxuriant rain-forest 
which extends fur south of the Tropic of CnpricorD, but finally 
loses its tropical character and merges with the temperate vegeta­
tion of the coast of Argentina. 

Forming the eastern bounda.ry of t he great Amazon basin are 
the extensive continental highlands of Bmzil1 whose castern edge 
consists of tb(' . coastal mountain ranges already mentioned. 
Inside this coastal mountain rim , the pla.teau slopes westward to 
the l<i.mazon valley, but is much broken up by mountain masses 
of greater or less extent. From the mouth of the Amazon t.o Uru­
guay, this great table land is drained by many rivers beiODbong to 
the Amazon system. 

The rainfall is fairly heavy over much of the plateau, but a good 
deal of the country is semi-arid, and the vegetation more or less 
decidedly xerophytic. Extensive savl1Dnas suited for grazing, 
I1Dd open forest cover large areas. 

The dry open lorest "caatinga" is a !eature of much of the 
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plateau, The trees are low, nnd often thorny, and are associated 
with shrubs of many kinds. Many of both trees and shrubs cast 
their leaves in the dry season. In the caatinga arc found many 
Cacti, J3romeliads, and uthf'J' succulents, and t here is a marked 
d('velopm('nt of bulbous plant.s, which arc on ly evident in the 
rainy S('aSOIl , \rhen the trees rellew their foliage, and many a re 
adorned wi th showy flowers. 

Soutlw·rn Brazil has a rf'lllarkably large numbcr of extremely 
showy trees, sh rubs and ciirnbrl's, many of which adorn the gardens 
of the warm tcmper:l,te 7.0!1E', Ijkp t he Riviera, CalifOlnia and Aus­
tralia. The well known BOligaiJivillcas, Big-nonia:;, a,nd passion­
flowers, mostly cun1(' from th is region, and U1e Jacaranda with its 
delicate foliage and ll1aSSNi of bl'alltiful blue flowers. 

The caatinga of Brazil may be compared to the bush-veldt of 
th e- south African plateau. 

In the region of 1,h(· Orinoco, according to Sprucel the caatinga 
formation is lll:linl~' due t.o poor soi l::;, and tlw t rees are eveJ'green 
with t he profusion of epiphytic growths associated with a humid 
atmosphere, 

The coastal mountains of Venezuela and the adjacent region of 
Colom bia show a, large- pC'J'ccntagc of dC'ciciuous trees , A1S one snils 
in sight of these coasts in 1,bo summer, the mountain slopes present 
a very dreary pi cture due to the la rge number of bHl'e deciduous 
trees, This is a st rik ing eontmst to the rich ev{'rgrecn vegetation 
of the Guiana lowlands and Trinidad, and more l'{'s£'lllbles the 
caatinga of the eastern Brazilian highlands. 

Thp tropi cal Amazonian forest, ascends the eastern slopes of the 
Andes to a Iwigh t of 3)000-4 ,000 fed., above which there isa gradual 
increase of temperate types and a corresponding di s..'l.ppearancc of 
the lowland species, 

The eastern slopes of the Andes, at the heaclwaters of the Ama­
zon have an extremely heavy precipitation, and the difficulties of 
exploring these dense forests have been ~'Taphically described by 
Spruce who spent several years in this region, Owing to their 
inaccessibility. as well as t he fevers and other drawbacks to ex­
ploration, t hese forests arc still very imperfectly known. 

Except where the forests have been cleared there is little open 
country at t he lower elevations, a lt hougb there a re a few spots, 
which owing to their topography, are relatively dry, and free from 

.... 
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hl'RVY forf'st.. Fei'n~, nl05Rt:S and tin'l'\\"<Jrt.:-. h('con).(' much more 

abundant in t he Andf'an JlJOunf,ain fOf'('sts, and bc"com€' cxtrnor­
(Unari/y d{,\'( ']OIWd , :l phf'llODlellOn to be noted everywbere in the 
tropic::;. 

Spru ce found illP de\"c1oprnent of mosses and li\"cf\Yol'ts especi­
ally gr{,:lt in Ow region known as t he " montana of Canelas," 
in th l' lleighuorbood uf 1,h(' grl:':tt ,'olcanops of Cotopaxi and Tung­
urag-ua. This forp:;t which {'xtl'llds from] ,000-5,000 ft. elcvn.t ion 
is \"('ry \,'('t, and ~pnl(:(' says the growth of t h('sc plants is t.he 
most, luxuriant h(' had (, , '(,I' S(,('ll . . 1 E\'en II)£> topmost twigs and 
til(' \'('r,'- INl.\'I'S wcre shu p;,!!.'· with nWf;:-;(' :'; and from thf' branches 
o\' erhtUl~ing til(' riH'I' dPI)(,llci<'d f('stooll l; of sC" eral f('et in length 
comJ1o~('{1 (' hi f'fl \' of Brropteriuf'B ., in bt':1utiful fruit ," 

So grf'nt. i.~ j he lU:ld of moss('s, 1 hat when soak!'d ,,·iLh water they 
on eIl broke' ofT the' hl'anchce: to which t hcy were attachpd, 

A H ' l'y in t(,J'Ps t-ing plant of this forest was a gia nt horse-tail 
(EfjuiRf/llll/ sp.), twcnt.y f('t,t high and with a stcm almost as th ick 
as OI1(" S wrist. 

Palms are common in t lwsf' mountain f OI'(,8t8, but Ipss v:-tried 
than in 1h r lowbnd8. Th(.' l'ommon{'~t gp Ccil'S is lriarlea l!entd­
co.~·o, which forms ('xtpnsin' gTu\·(,~. Spl!C:ics of \Vettinia and 
E utl' r)W ~ln' a lso cha)'[lckristic of 1lw Candas forests) and also 
the vpp:l'tabl<'_ivor~' palm (Phytekphas sp.). 

The most. illlport.ant tl'('('8 of tho Andean fort'st a re severa l 
specif's of Cindwn:l y i t'l din~ quinine. Hpru cc's long sojou rn in 
j.bi~ 1'l'gioll wn .'i 1'H:riniy for th o purpose of securillg young plants 
and s('t'd s of t he m os1 vHlu:tblr specic's, the "Rf·d-bark" (C . suc­
cirnbra) . Diff(,rt'nt, ~p{'c i l'~ a n' found at elevations from 2500 tiD 

10,000 f{,{,t, C. xUf'ciru br(l ~rowin~ froT\) 2,500 to 5)000 ft. Tbe plants 
and !:iE-pels s('nl b),' RpJ'uce 1.0 England marked the b('~inning of 
the cultivation of Cincho na in the tropic::l1 British colon ies, which, 
however, h~I'\'e nt'Vel' nwt, wit.h the success, of the plantations in the 
Dutch E ast I nd ies, csprciully Jan1., which nOW furni shcs a large 
part of tilt' world's supply of the drug. There are now, also, 
phmtations of Cinchona in Colombia and other parts of the An­
dean region. The family Rubiaccae, 1.0 which Cin chona belongs, 
has furnislwd anot,her plant of great importance, viz. , coffee, 
BOW grown in immense quantities ifl southern Brazil , which fur­
nisbes the greuter purt of the commercial product . .. 



P LATE XXX .-ltiparian forest, Para River, SurinuUl. Euterpe (Jlcracea , 
Heliconia /jp. 
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Th e Cinchona region has a Hora of the snme general type as that 
of the Amazonian forc:;t, and ~l.. good many of t he same species. 
Bamboos and other giant grasses a r(' a [f'ature of this region, 
am ong thf'111 1h(' ,l!iant anow-grass (Gyncriwn sacch(l.roides) , re­
lat.ed to 1,hr famiii[t)" ., pampas-gl:ass ,/ of the gardens, but so~etimcs 
30-40 f(' ('t high. 

Thcre an~ m[ln~' orrhidsJ but Illostl," in conspicuous species. 
Th e richf':-;t ('oiJ('ctinp: gl'ound~ fol' showy orchids are further 
north ill t.he mountains of Colombia, and Central An]f'rica, from 
whid] ('onw many of t il(' C'ilOil'('st ornan1f'nts of our COllSCI'va­
tariE's. TIl(' many siwek,s of CatU(',v::l, Odon1,uglossum Hnd On­
cidium, :lllcl otbel' f'xtrnsiveiy cul tivated orchids, come from t.hese 
coun1"ri p::;. 

Ex('{'pt in 111(' highC'r aititudf's, t he tr('cs a nd shrubs of the moun­
tain forc::;t bdon,!,r t.o t,he same- familif's as t.hose dominating th(' 
forest 10\\,('1' d own , (' . ,!!:., Rubia('c:Lp, Lpgull1inosae, M~YTta('cac, 

]\1ulpighinccri(', ric. At. big-h e-r elevntions, 11 0w('V('I', temp(.' rntC' 
genera ooeur, and at, 1 he highest. altitudt,s t here is :1 distinct a lpine 
flora. In the cool highlands we may find such familiar northern 
plants as brambles, mnJlows, chi c;k-wf'cd, hucklt'bf'.rrif's, pig-weed 
(Chenopodium), Geranium, catch-Ay and n.. good mallY others; 
but t,h(')'(' Hr C" also ('('rtain distill(,t1y Andean genera, like Fuehsin, 
and Caic('olHria, while t.he suo-alpin e Bowers induding: gentians, 
valeriaD, paint-brush (Castill ciiL) nn el lupins, remind one of the 
sub-alpine flora of thp Californian mount.ains. 

The wCf'iC'rn slopes of the Anel{'s arC' much dJ'~rcr! and as Spruce 
says n The Amazon sidp of the Aneles is incomparably richer than 
the Pacifi c sid e." The' form er has a continuous rainy season with 
Httle variation in temperat.ure, while the Pacific slope has a long 
dry seaSOD, and much of the coastal part of PCI'U, Ecuador and 
northern Chile i::i an a bsolut.e desert wh ere rain is almost unknown , 
and except along the streams descending froID the mountains, 
vegeta tion is often completely a bsent. 

Tbe writ er's first.-band impressions of t be equatorial South 
American vegetat ion a,re derived from brief visits to Panama, 
Guiana, and TrilJiciad J where, however, the vegetation is very 
much t he same as that of t.be Para distl ict of tbe Amazon. 

The coast of the Guianns is mostly Jow and swampy, ·and the 
tide c;..-tenels for a, long way up t he rivers, whose lower reaches 



PW.TE XXX L.-Ripuriun forest, Pam River, SurinuUl. Cecropia 1.oalmata (1) 
in buckb'l'OUud. 
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a rC bordered by impC'lletrable mangrove swump:::i com posed al­
most. ('xclusi\"ely of Rh izoplwra 11wl1gie, the cummon Aml:'J'i can 
~pc(' i ps . 

As OIl(' ascend:; thf' st rcam, the Rhizophora ~i\"(~s way to tfw 
"whit,p lI1:mgro\,(', ') (A l'ic('lIm'a nitiall) which :';Oll1eti ll1('S berom{'s 
n lurg(· tn'£' with V(-· I'Y long nel'iai 1'Ooi s pendent from t il(> upper 
IJritndw:;. B;lCk of the lll;lngrov€, belt al'(' slighil.r ele\·~tted ridges 
upon whi('h grow hlJ',!!(' tr('es of vil J'ious kinds. 

~till hiRbcr up the rin'l's, 1,h(' ill :lngr OYf's disappC':l.1' completely, 
and t Iw \):1llks :1 1'1" on'I'grown wi th a den::.p jUl1j.dC' of tre('s :lncisbrubs 
(,o lT!'spondin~ to t he g:l PO of th(' .-\_mazon. J.(~gu llllllOSaf' of m.:wy 
spccies :1 1,[' <'sfwcia lly abundant, pfll'ticu lariy ::'Il('cil's of Lnga; :1mI 
t.he big arum , ft'lolltrichardia arbOrl'RCClISI. . at!'{~ad~· referred t.o. forms 
a clOSe' pa lisade at t he outf'r margin of thr jUllglc. 

Continuing aUO\'e t.h f' t ide limit palms b{'C'oll1 f' a conspicuous 
('If'm ent, in the fOl'f'st. :md along thr banks, ancl in the typical 
l'iparinJ fol'(,:-;t. O('CU I' in larp;;e nUB)ht'rs a.nd ya l'i\ ,t~" and add t) great 
clll1J'1l1 t o the J'i v(' ]' shore. Fil',o;:.1. in nhundaJ1('(' and beauty is 
Euierp(' o7nac('(1, whose tal l sl(.'ndpI' R1dUS 811U fcathery crowns 
OCClIl' in t hous<tnds. Other chllnlctf'l'is1 ir palms are sp('cif.'s of 
1\laxil'oilian!l and Atta1ea, wit h ¢gantir pUlrmte len,vcs, aud It'sS 

striking spp~i E's of Astrocnryum nncI lvlanicnria. Of the srnuUer 
palms occurring as undergrowths in the forest, the commonest arc 
ma.ny specips of BtH'tris, with slt'ndcr stems, sometim es ha rdly un 
inch thick, and ,\'ith dusters of sho,,·~r red Or black bel'ri('s. The 
climbing species of Dcsrnoncus, already rC'fcl'l'f'd to, arc velY com­
mon. Th eir flexibl e spiny stems, and gra('{'ful feathery leun.!s, 
a rmed witb savage hooked spines, :11'C fes toonrd from tree to tree, 
and remind one of the East Indian J'atLnI.ls. The clusters of scarlet 
fruits are very conspicuous, and uttract a ttention, as the boat 
skirts the dense jungle along t he shore. 

1\" c:\'i to t he palms, perhaps the most striking t rees of the riparial 
forest are the numerous Cec)'opius, with t heir big palmate leaves 
and jointed stems, whi ch Occur everywhere along the rivers. 

A bewildering tangle of climbing plants forms a heavy drapery 
over trees and shrubs, sometimes quite concealing t hem. These 
Hanas belong to vpry diverse famWes, and include morning glories, 
passion-flowers. trumpet creepers, as well as less familiar genera 
of Apocynaceae, M elastornaeeae, Malpighiaceae and others. 



PL.-\TE xx..nI.-LoWIU,lld forest interior, t:)urinnm. 
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l\1any of thesE' h:1 ve flowers of great beauty which are admirably 
set off by the background of luxuri,mt jungle foliage. 

The priruaeval forest in the yicinity of Paramaribo in Surinam 
(Dutch Guiana) is largely a swampy one, but with elevg.tions of 
dliet' sandy soil ,,,h ('I'<' the tallest trees grow. The largest trees 
of this forest are tile si lk-cotton (Ceiba pelliandra) and the sand­
box CHura crepitans) which reach gigantic size. 

The trunks and branches of these great trpcs are covered with 
numerous ('piph",i.es, among which the Bromelinds take first 
pla.ct', Several species of TiiJnndsia, including the II Spanish 
moss" of the ::;outhcl'll lTnit.r·d S1atf's, W{'n' the most. nbundant of 
thes(>. Clinging to the trunks of the tn'c~, or f<·:.;1.ool1('d from tT'pe to 
tree, were many li:Ula:-;, ~om(' of grNlt size. Th('::,f' included Ilwmillg 
glories of several killd:-;/ Bil-!;l)oniaR, and ('sprcially the great climb­
ing Ilroids:-,:Vlollsfenl, Phjj{ldcJJelJ'on, Byngonium, and others, 
whi ch were rOJlSpiCLIOUS in the tangle of crl'l'pers. 

A luxurian t und('1'I:~1'0\\'tb of dwarf palms, Cannas, H cliconias 
and showy arum:;, gave the finishing touch to a truly tropical 
pidJur(', 

Ferns, mOSR('S and liverworts arc not abu ndant in this forest, 
and t.his s('('ms to be true of much of the Amazoniml forest rogion, 
to judge from Spruce's noi(.'s. A few epiphytic ferns, species of 
Vittaria and Polypodi urn were noted at Paramaribo, but they were 
not specially abundant. 

A very different type of vegetation is found in the savannas 
which are sOIllC:'times met with in t hf' coastal regions of Guiana. 
One of these visited by the writr}' was un expanse of CO!lrse gritty 
soil covpred with a sparse growth of coarse g1'asses and sedges, 
with sc:tttered dumps of low shrubs. A number' of terrestrial 
orchids were seen, but only onc of tbese, a Catasetuffi, was in 
flower. The Bowers of this curious species are quite large, greenish 
in color. 

Here and there were shallow pools in which grew tiny bladder­
weeds (Utrieularia) with yellow flowers, and minute rush-like 
plants belonging to t he famities Eriocu.ulaceae and Xyridace.ae. 
Small patohes of Sphagnum grew under the bushes, and in these 
werr little sundewa (Drosera sp.) reminding one of the northern 
peat-bogs. A beautiful blue gentian (Chilonanthus sp.) ,vas com­
mOD, and a few ferns, including t he common bracken, were noted, 



PLAT£ XXXIlL-Jungle interior, Surinnru ; u.t.lert. Ravtnala Gtlicm~. 
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Tbe shrubs fol' tbe most part belongl'Cl to th e mainly t!"Opieal 
famili es .Maipighiaccae, J\ielustomacear and Rubiaccae. T o the 
latter belonged an uud etermin {_'d sbrub with a profusion of large 
1'08(:'-colo1'('d flowers. A butif'l'fJy-peil.. (Cfiloria sp.) with large 
purpl(' flowers, was '-Lisa common. IJ 

Thp outsta.nding feat.ure of this savanna was a noblr fan-palm 
(A.law'itia jlt>:J'llOsa) which Jorm (-'(! groves of consiclcJ'alJl t' ext ent. 

Surrounding- the sn.vanna was a. forest occupying f:1thr l' dry 
soil , and tl':wf'l'i:icd by cleal' streams, l..llI1. with !lrwS (.If boggy 
soiL Pulms were a bundant as an undC' J'growt h, and a YE'ry in terest­
ing plant, was a sort of ,,,ild Ix~nana (Hav£'1wla Gtdanensis) much 
resembling its congener the t raveller's tree of Madagascar. F f' rns 
were more abundant than in the forest :lbout Parama.ribo, buL 
still played a very subordina{.e rol e in th£' \·cgetation. 

One of thL' cOJnmon tree's of this forest is thE' HBahtrL " C'-1.imu­
sops sp.) bdon,.dng to the Sapotncf':lc. This :,·iclds a rubber of 
fajr quality) but. much inferior to th e P,lJ'it J'ubber. 

The writer was struck witb the abundance of showy flowers in 
the neighborhood of P aramaribo, a rfLther unusual condit.ion in 
the wet tropics. The showy climbers have already been noted) 
and wr re c81Jt>cially abundant. A rose-n'Ll passion-flower, and the 
big golden bells of an Albmanda (Apocynncrar), wero truly 
magnificent, and many of the shrubs, Leguminosac) Rubiaceae) 
MeJastomaceae, ]\ialphigbiaee[lf', bore very abundant and showy 
flowers. 

Of the herhaceous plants perh~l,ps t hf' most llotnblf' were the very 
common HrIiconias, looking somewhut like Cannas) 01' the larger 
species like bananas. The brWiant scn.r1et a nd yellow bracts of 
the flower clusters arc extl'emely showy. Red and yellow Cannas 
were also very a:bum.l:1I1tl and wild ginger (Costus sp.) and anow­
I'oot (!lif" aranla 8pp.) were common and handsome forms, and with 
these were growing Caladiums with gnyly painted arrow-shaped 
leaves. 

Tbis brill iant Bor~l display was seen at tbe edge of tbe forest, 
and in open places, such ftS railway embankments, which were 
verit,able fl ower gardens. Red and yellow mill-..-wecd, weedy Corn­
positae and VerbenaC'..("\.,\e were everywhere common. 



PUTE XXXIV.-So.vanno. vegeto.tion, Surinam. Mauritiu jlexUOBU. 
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TWXIDAD 

The island of Trinidad while separated from the mainland of 
South Aluerica, nevertheless has a vegetation closely resembijng 
that of the ndjaccnt coast. The wet.ter lowland forest abounds 
in palms, :ll'oids, Scitamincac, etc" id entical with, 01' closely 
related to those of i he cO!lstulbelt of the Guianas. 

Fla . SU.-"\ . Tree with epilJhytj(' fl'rIiS. Port of Spain, Trinidad. 
13. Palm ( Alll.dt:(I 81")' Jlarn. Hinf, Surinam. 

The dder hillsides, hmw,·er, show a quite different vegetation, 
such as a very common palm (Ac7"ocmnia 8clerocarpa ) , commOll in 
Jamaica and other islands of the Ant.illes. Ferns are decidedly 
morc abundant than in Guiana, although not especially conspic~ 
uous in the lower fore:::.-t. Two particularly interesting species were 
noted neal· Port of fipain, "i,: :\ climbing fern (Lygod-ium sp.) 
and A ncm;a phyllitidis. In the lowland wet forest ferns were more 
abundant, but much Jess so than at higher elevations. 

Port of Sprun, with its fine botanical garden and attractive 
parks, offers much of interest to the botanist. There are many 
species of palms, nati\'e and exotic, find splendid specimens of 
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other native trees. Of t be commonly planted palms, the finest is 
Oreodoxa oleracea, the " Palmi~.t.e ,. of th(' French, "cabbage-palm " 
of the English, a much h;lncisomcJ' species th:ln tilt! royal pa lm 
(0. re(J i~ ) with which it is sOI1'll'timcs ronfuscd. O. o{cmcea, with 
its perfectly cylindrical trunk, sOlIldill)(,S man' than 100 feet 
high and its magnificent crOWD of rich plumes, is perhaps the fin­
est of all palms. 

Fw. ~1.-1..(\wland V('getuti'l!l. Trillidwl. \1 IdL .. groH-ltr,>(l" Jl:1l111 (AcrQ('omia 
sc/(,fII('(lrl1fI). 

Silk-coUull tl't'es, snnd-box, Spulli:.;b ('('liar (etc/rein odorata) , 
and mahog:ll1Y, are commonly pil1nkci , and enormous specimens 
of the wide-spl'caclinp; {, monkey-pod " (Pithecolobiwn saman) , 
adorn some of the parks. Thp l'udous cannon-hall t ree (Co1l1"Opita 
Gu£all(,l1 silS) , l'elnted to the Brazil nut. i:-: sometimf'~ seen, the large 
red flon'cl's, borne upon short branches gron:jng dil'ect ly fl'om the 
main trunk, nnd followed by big globu lar fruits to which it owes 
its popuhu' n"me. 

In t he low wpt forest nral' Port. of Spain , there was a luxuriant 
growth much like that in Guiana. A fi np arum (8palhiphyllu", 
cannaefolillm) WH S very abundant a long the streams, t he large 
white spathe rl'cnlling t be' common cnl ln, while other handsome 
members of the same family, e. g., l'vlontricharciia, Philodendron, 
Antburium , were abundant. Epiphytic orcbid. were freouont . 
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bu1 mostly oui of flower at thi:; Sf'a~On (June), but several very 
handsolTlt" ftowcr::; wen' nuted, cspecial!~' Brolll(,liads 'with brillia.nt 
rcd bra('ts, and thc' wild II Poinsettia " (Tl 'a rczewic?ia coccinea), in 
which one of the talyx-Iobes is p;l'catiy enlarged and bright. scarlet 
in colo!'. Dig- <:lump::; of JJ l'ficonia bilul1' gay with the bright red and 
yellow flowcr-~pikf'~, made fine masses of color amid the rich 
folii1~(' , and prp::ipnt('d a magnificent pictw'e of tropi cal vegetation 
in it::- fulle,..;t, drvclopmC'nt. 

Suvunllns, like those in SUJ'innm, a lso are found in Trinidad . 
Om' of th(_'.~p \" i ~ited hy tIl{' wTi1.(·l', the A.l'ipa savanna, was much 
like th(' OII(_' lilr(,:1.dy t/('seriill·d , but Ow v<'g('tation was 11101'(' luxuri­
ant. The f<l11 -P:11111 of r.uinlUl wns represented hy nn cn'Tl filler 
species, Jl[Ol.lrit ia x('ti(ll'1'a, forllliJig gJ'OYCS of considernble size. 
Ground orchid:;;, SUllci('ws, and hladdL'J'-w(,Nls WNe abundant , but 
likl..' \ h(, palm.:"., diff('J't'I\1, ~P('l'i(':'l, from thol"R of Suriruun. An in­
trl'csting f('nI , Schiz(lNI ll(!llllldo, 311ci b\'o ('Iub-mosses, Lycopodium 
ccrll/(U/II alld L. (,amlinianum, WPl'f' noted 3mong other plants. 

A fint' fo!,p:,1 acijoill(,d this sa.nllll1fl, with many b('Hutiful palms: 
Eut,Pl'lH' . Dn.cjri...; , Atlnkn :lJ1d ]\iaximiliana, :tnd thf' l'c was an 
abuJ\dant growth of f'piph.'"tf's, including some small film.r~ferns. 

AlllOng thc' tre('s ill thi ... fol't.'si, wel'P numerous sp('('if's of Clusia, 
a pf'c:ulinriy Arn l'l'iran gCIllJf:i/ some uf which begin life as epiphytes, 
sending- down at'ri:li root s ",hic·h finally stnlnf,rie th(' host tree. 
Tlw:,c' pltrn:-:itir ('lu:-;itt~, "'jth Owir ~IOS1;y magnolia-like leaves, 
nre \ '( '1'.'" h:md.r..;oTIl (" and l't'~('mblc some of the btrangling figs of 
tht, N1St.l'J'D iropi(,H. 

Thr higlwst mOUllbin of Trinidad, Tucuchi, has I,m iutcrpsting 
flora. Tht' lo\\'('!" part. of tht, mountain is la,l'gc!y OCCUpiL'<i by plan­
tation 1=> of cae-ao (ThcobrolJla cacao), but t Il(' upper part is coven.."Cl 
with 11(':1" y pril~:J(,v.:11 foJ'('f't. At about 1,500 feet one entel's a 
splendid forest of lofty trces, witb a heavy undergrowth of fern s, 
palms) Hcliconias, and various al'oids, with shrubs and lianas 
in great vari('t.y, nlto,!tf'tlwl' a fine cxmnplf' of a tropical rain-forest, 

A t t he top, some 3,000 fpet elevation, the trees are smaller, but 
dwnrf paJm:-; w(,re st ill anundant, and ferns wcr£' numerous and 
bPr1.utiful. Rpv<'l'n.l fill(' trer-fcl'I1s W('I'(' common, and among others, 
the most. in teresting were s(,\,(~ l'a.l species of Danaea, a member 
of tb,' anl'ipnt order Marattiales. The prothallilt of these ferns 
were abundHnt, and so large that they may be easily taken for 



PLATE x...x..XV .- Jungle ncar PorL of Spain , Trinidnd . 
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liY(,I'WorLs. Of lhf~ 1:1 11('1' tiwrr W (,.' IT' m:-lIIy init'n'sting species, with 
club-1II0clti(':; and Jjch('n ~ in profusivll. 

One of the most interesting of t.hr rp iphytcs, is a species of 
blndcl<'f-wecd ( [ i lTicular£u montana), whose drooping J'a.c~rncs of 
large whi te Bowers might '''ell be mistaken for an orchid. 

To the bota..ni~t who visits equatorial America foJ' the first time, 
the ahundancp tlnd variety of paJll1s \\-ill probably first attract au,cn-

A H 
FrG. 82.-A. CUllnilll-hlllJ tr('(:' (('OIIT01-lifa GIn"lInf'llili.9), Port of Spain, Trinidad. 

li. Cabhagt'-p:tlms (Orcodoxa Qlcracea) , l'~rt of Spain. 

t ion. Thr re arC' many cx{.'cptionally beautiful species, and as they 
often are- gregarious, th(':r give a characte l'is1 ic stamp to the forest 
vegetation . Th ey nrC' a. mut"h morc conspicuous feature than in 
any part of til{' ('astern tropics with which the writer is acquainted. 

The ArfLcea e, tOOl a rC' mOre nunl(' I"OliS and vn.ried than in the 
tropics of t he OH.l world~ and none of t.h tt old world species can r ival 
the giant climbing sp<"cies like Anthurium, Philod endron, and 
l\1onstera, so chUl':l.cl.eri sl;ic of the American t ropics. 



PLATI'l XX.XV I.-Silk-cotton tn.>e (Cciba pcntolldra), Port of Spain, Trinidlld. 
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THE GALA PAGOS I SLANDS 

Th e G:llar:lg(l~ hdands, 580 miles wpst of Ecuador and l~'ing 

diJ'('ctlyon ttl(' equat.or, a rc of great interest both to the to61ogist 
and the botanist. 

The islands u.I'C entirely yolennie in formation and attain a 
beip:h1 of 2,000 to 2,500 fret. Both animals and phnts gi,'c e\'i­
dClle£' of :1. ycry Jon,!! p('l'iod of isolation. 

The Illost ('011lrrdlf'n~in" account of the vrgetnt ion iF; g iven by 
Profe:.;~ur B. L. Hobinson wjth the co-operation of several other 
spccinlist ...... ! 

1'1lf' (,jirrwif' i:-: \'pry hot and (!J'~- , and at the lower c]e,'a.tions t llP 
\'pgetat.iull i~ decid('(lly xerophytic, made up of scatterPd sma ll­
INIVecl shrubs, wiry ~Ta.'>S('s and ulldcrshrubs. ~wd a, few tree 
Cacti. 

Inlnnd fII'(' S:lJin r lakes. and ahout t.hese [lnd in brackish swamps, 
as n·ell n.'5 nJong thr const, are a good many &'1 iin e plants or " bal­
oph~·tcs. " First in impurtn.BCf' are the mangroYcs (Rhizo1)fwra 
mangfe, Al'iccnlli(1 ojficina/i.<.:), while other characteristic forms a rC' 
sp('ci{~s of morning giori('s (Jpomoea, Calystegia ), Verbena, 
H cliotropiuHl, Atripl cx, and sPycraJ others. 

Epiph)ip:, a rp illf]"(~qucnt, but t here is a Brornciiad (Tillandsia.) 
and I"In urch id (Epid f'ndrum) and s(.'veral species of Pcperomia. 
Showy fluw('rs :1.1"(' :;ca r(,f', 

As t o Ow origin of the Culapap;os Hora) R obinson says: II \Yhile 
it is C!P: II' t. h:li , 1 hl' Cal:1.ptlj.!;l'inn tiora is only 3n outlyinp: portion 
of the AnJ('ri cml nom . it is impossible 1.0 tT:1Ce its relation­
ship eloscly 1,0 allY OtH' sf'ct ion of the Pacific American vege­
tation." :! 

Omittinp: 1b(' fdga.1.\ fungi and bryopbytcs, which have a few 
peculiar HprciCSI there arc 499 species of vascular plants recorded. 
Of these 52 a re ferns and 445 spermf1tophytes (flowering plants). 
Only thrre ferns are endemicl while 202 species, 15 va.rieties, and 
19 forms constit utillg 44.4 per cent of the whole spermatophyte 
flora a re pecu liaI' to the islands. 

1 "Flora of the Galapagos blanch;" (Paperll fmm the' Hopkim"·Sumfard Expcdi. 
tion to the G:11apl.lgoll 1e\.ands). P rOCC{'d.i11(J8 rl the American .tlcadcmy {)j ArIa and 
SciMl-Ces, Vol. x.."'\:XVllI , No, 4. Oct.ober, 1902. 

2 Loc, ct"'-. p. 239. 
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THE AXTILLES 

Aside (I'om Trinidad, which is essentially Routh American in 
its flor,., tbe archipelago of tbe Antilles or West Indi es, in the 
Carribbean Sen., has a su(iiciently individual flora to wannnt 
separating th" \rest Indi es from continental America, as a distinct 
botanical pl'o \'i rH'c. Kwh of t he lurger ish.'mds has ma ny peculiar 
species, but thf'rc arr mlmy t.ommon to other islands, a.nd to the 
Mexicful and central Am erican ma inland. The southern end of 
Florida.. with t he I. keys, I ' is ('s~('! Jl t i a lly 'Vest Indian in its Hora, 
and has many spf'{'irs in Gommon "ith the islands. Examples 
of these Wrst Inc!i:lIl spf'C:irs :.ue Pinus Cubensis, Ute royal palm 
(O/'eodoxa regia' . mnho~wnYI nnd species of fip;s) orchids and many 
ferns. 

The larger i s l ~llds are a ll VPI y mountainous, the mountains 
in Hai t i exc(,eding 10,000 feet in height, while in ,J amaica, the Blue 
Mountains :lrp over 7,000/ and in Cuba the high est sumnuts exceed 
8,000. The t rend of Ih(' ranges is mostly ellst and west, and this, 
together wi t h t heir elen.l.t ion, f'xcrcis('s a marked influence on the 
climate. The northeast. trade-winds precipitat.c their moisture 
mosti ~' on th£" northC'1'll l-.i lopC'B of tbt' mOLintains, the lee side being 
much drier. This is well shown ill J a m:li(;a. in ma king the journey 
from Port Au tonio a u the north coast, to King-ston on the south 
side of th t' island, about 40 miips away, t lle two places sepa.rated 
by the hi~h a.nd stl"I'P range of t hf' Blue Mountains. At Port 
Antonio t he annual rainf:d l is ncarly 200 inches, while at K ingston 
it is less than 40. The' " 'hole nort hern coast was originally clothed 
with dense jungle, a l.\·pical rain-forest of ~J'eat luxuriance. 

About twenty-fin' years ago, wh ell the writer first visited Ja­
maica, the newly ("OBstructed railway between Port Anton io and 
Kingston traversed a region of luxuriant forests, which have since 
disappeared, and been replaced b~' extensive plantations of ba­
nanas, which are grown on an immense scale for the American 
market. Of late years this trade in bananas and other tl'Opical 
fruits has assumed vast proportions, and has been extended to 
Mexico and Central America) as well ns to the other West Indian 
islands. 

The mountains intercept a large part of the moisture of the trade 
winds, and when one approacbes Kingston} inst ead of the rain-
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forest on{' 5('('8 nn open semi-arid plaill or S:I\,: IIHUl with Ctu..:ti, 
mesqllit" and Agav('!S, tiup::!!:(-'stiJl~ til(> .:il'lUi-desert:::; of 'Mexico and 
Arizolln. As in those' countries t here is a dry winter, most of the 
rain fal~g in tlw SU llUll Cl' months. 

in the Him' ~hlUl1tains, tbe lower rain-fo ]'(~st extends to about 
2,000 fl~et ek\"at ion and in p:cnel'aJ is quitt' lih' the Routh Am el'icun 
equatorinl fOl'('~t, but i::; much roo]'('!' in palms. Al'aceae and the 
showy Hl'li('onj:ls :1.n' conspiLuous, and f( 'ms are much morc a bun­
dant. Ih:lIl in th(' lowlnnd (01'(,S1, of Houth AUl(\rica. 

Aho\'(' titi ;-; fOJ'(,.-;t i:-i iI r:lin-fol'('s1 (1( sOlll PwiJat mixNI cha racter; 
mingi('d with 1:1Urt·\s and ot l1(')' tropitai 1~'pes arC' genera. common 
to thl' fO]'t'tits of j{'IIIJ)t'J'ate .:\r rl(_lJ'i(~It, lik(· walnuts, and C leth ra , 
t.h~· tattel' heiun!!;illg to tIw F:1·j('ac('at· . Th(:, Y(.'\\' famtl,Y is I'epre­
sented hy /o;p('('i('~ of Podoc;upu::i. :Lire[ui.v rt'ft·rred to in connec­
tion with 11w floras of 't.ilp E:1;;;t II'.di{,6 :md A ustr:~bsi:l, 

III thr dri('J' bot. JO\d:lnd:oi :11'1' found tJ'C't's ,vhich ~Iwd their Ie:wes 
at celi:'Lin ~e:1~on5, Arnunp; tl"H'~l~ ~ll'(' the ~i.ant, dilk-cottons 
(Cciba, Bombax ). IDa iwgnny (SlciclfTl/rr ), :lnd Spanish cedar 
(('edrl'la ) , An import.ant tr<.:'C' of th(· hot iowhmds is log-wood 
(H:] ('m:ltoxylon), ,In ('xtn.'mely wlluable dy(:.'-wood belonging to 
til(' l_j(,~llm inos.'l(-', n famil:.-' with many J'{'pl'esentativf's in the 
\\' (':-:it bldi('s, [IS in oiher t.ropical couni-ries. 

Tlw Antilles arc less rich in p:Llm~ than the equatoria l forests 
of Uw Amazon l'e~ion, but ncYcl't.belt':-;s t.hc}, pinyan important 
1'61e in t he flo ra of thc largcr i:;in.nd;:), :lnd include some of the band­
sonll'st mcmGt'rs uf lhf' ordcI', such as the royal palm (Oreodoxa 
rcgiu) Hnd t,lw still finN 0, oleracea, the I. cnbba.ge-palm " of Ja~ 

maica. T he beautiful Eutcrpe oler(lceo, so abundant in Guiana) 
occurs also in J ama im. but i:; much less common, and the same 
is true of the g(,IlUS Bactris. Pa_lnwttoes and t he spiny-stemmed 
.lgJ'OO-grooll (Acl'Ocomilt), and fan-pa lms of the genus Thrinax, 
are chanwt.eristic genera, absent from the Amazonian forests. 

The upper r[l_in ~fo]'cst is characterized by an extraordinary 
d evc10pmcnt of ferns, ano a l1i{-'(l forms, Jamaica probably excel~ 
ling in tbis pruticulnr nny ot.her known region of like extent. Willie 
the island has an area of only about 4,000 square miles, the great 
variety of soil , elrvation and rainfall induces an unpara lJeJed d evel­
opment of these plants, the total numbel of species being nearly 
or quite 500. 
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In (,be Blue )\fountains at elevations of 3,000-5,000 feet this 
fern-fiorll J'cachcs its culmination, and ferns form the most conspic­
uous feat.ures of the \'cgctation, ranging from stately tree-ferns, 
40-50 f.,et bigh, to tiny film),-ferns looking more like delicate 
mosses than like ferns. ~'l"o\\'here in the world can the student of 
these beautiful plrlllts find a rither harvC'st. 

In addition t.o tilt' truf' fel'lls, therE' are many lycopods or club­
massrs, and ocrasionnll)' one (,1ll'Ounters in the stream-beds, 
grov('s of giant horse-tails (Equiset-um giganteum) , suggesting a 
forest of the cO:1l period. 

Th e summits of the highest mountains have a sub-alpine Hora, 
rompost"<l in part of the usual boreal genera. 



CHAPTER IX 

THE SOUTH TEMPERATE ZONE 

SOUTH AFRI CA 

As t he wbole of Africa lies nortb of B5' south latit ude, the Cape 
and t il C' adj;_ll'ent rep;iolls of :O:;outh J\fJ'ic~L all ar(_' within the warIll 
tcmperatl:' wne; and on [1I:COIWt of 111(' d('Yation of t he central 
plateau, tcmperate ('ond it ions prc'nlil (In'!' much of t he ~u'('a lying 
close to the Tropic of C'ap l'iCOrll . :Lilli (,Yt'll px1f'nd inp: beyond it. 

As 3 whole, South AJl'ic:t i:-i a re~iulJ of nwd('r~d(' 01' ~c:lnty rain­
fall. The bf'st wafer'('d rl'l.d ollS lirE' Il eal' t ill' Bout h and ('a~trrn 

COHstSJ whi le the west coast, ex ('cpt f(Jr a small PH li of t he extreme 
southwest, in clud ing 1 he ('fIJW, is ypry arid and i::; contin uous with 
t.he great clc:smi regiolls of tLc }\_arJ'oo and l\_aluhari, north of the 
Cape district. 

The southwest coast of lilt, CapI' h~!~ a rainfall of 60-70 CIll, of 
which t he ~r('at('r pari f:dlH in t lw \Yi pier months: l\by-Septcm­
bel', The summer i ~ Dearly or quite J':linlc:;.;s :lS in tht' rvr editcr­
ranean region, California and soud wJ'n Austr:liia , :md t.h ere is a 
marked supcrficial ~il.I)i l aJ'jt.\' jn til{' vt'~f'tntio Jl , although it is 
composed fur t lw mORt P~Ili, of very differcnt species, 

T o t he past, of 1he Cape is ~ ~Ill fdl :-;i rip (1{nysna fOI'(\8t,) where 
the mountains appro:u:h thr ('oast , :tnJ t his is the rainiest portion 
of the sout.h coast . Thr mountains in pl:lces support a fa idy 
heavy eVC'J'I!;1'ccn,forest, but chwwhcr(' in the Cape region the fOJ'est s 
have been almost enti rely d('stroyrd, n.nd t hey han} been replaced 
by a dense gl'Owth of ('vergH.'('T) I1lnubs respmbling t he If m acchi cl/ 
of the l\1editcrraJlcan cOllntrirs, or the Califol'l1i~l11 II chaparral. fl 

Following the const eil~i,,,,ard the nt.infall becomes more evenly 
distributed through th c year, and gra~slands or gayannas take the 
place of t he evergreen forests fLnd cha'p:lrra l on th(' hills to the west. 
Fu rther north, the summ er rainfall cxcC'('(!s that of t b(, winter, and 
in t he int erior nearly all t he rain fa lls ill t hr summer months, This 
is much less favorable for vegettltion, owing to the great 1m" of 
moisture due to evaporation. Because of the light rainfall, most 
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of South Africa, cxct'p1 nrar the coast, is dest itute of proper 
forests, a nd is eil,h C'1' ,£!mss-[a nu and S:lV:l.nn:l~, wlwre 1,here is suf­

fici ent rainfall , OJ' n. m Or C' 0 1' loss complete desert, u.s in most of the 
great K~ah:\]'i and tlw Karmo. 

The Cape is famous fo], the beauty and va ri ety of its flowers, 
many of which are familial' d('nizt'llS of UUI' gn.rdcns and conserva­
t.ories. Su ch arf' tIle common calla lily, Pelargoniums, Gladioli, 
man~r species of Oxalis, l\r esell1 hl'~" :lntbemum, Lobelia, and many 
others. The prof u~i on of showy fi owrrs adorning the sandy Hats 

FlO. S3.-Karron n'get at i(11l n{'tlr llrlnur(lrt. W{'!)t. Co pe Colony. Caris8a !'-'To:r (1) . 
Euphorbia M UuTctallica , Grcwia calla, Lycillm 8p., iH escmbryunthemum 8p. 
Photo., Dr. Tr . A. Cannon. 

near Cape Town in September a nd October, is equalled only by the 
display in Western Australia under very similar condi tions. 

In the chapal'J'al on the mounta in sid es, aT'e heaths of many 
kinds, and a long the railways are millions of brillinnt flowers of 
every shade of \·j vid coloI'. Among these arc many of the Iris 
family, esp('cia lly species of Babia-na, with hlue, purple or lavender 
flowers. Others of 1 he sam(' family a rc Bpecies of l\i{oraca, looking 
much like a true Iris, and with ft ower" of purple, yellow or bright 
orange; Peiargoniums of many species, callas, gorgeous Gazanias 
(Compositae), and giant sundew. (DroGera), orchids, Proteas 
(proteaceae), and endless other brilliant flowers. 
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A feature of tbe Cupe flom is the abundance of bulbous and 
tuberous plants of the Iris family , whjch has n. very large number 
of species. In addit.ion to IlumerouS specios of Gladiolus, there 
are the less famil ial' \Vatsoni:ls, with pink and scarlet flowers, 
whi te, red and yellow lxia and Sparaxis, blue and purple Babianas, 
yellow, pink a nd white Howulca:-;, There arf' no proper species 
of his, hut l\1oraea, whi ~h dose!} J'('~rmbJcs it bas many attractive 
species. 1\IJan:r of t h C::il' bej,ut ifui Cape bulu::) find a congenial 

FIG. b·J.-Aloe 8cllltchieri, north slope of kopjc llCur Bcauf(lfL West. P llo/u., 
Dr. TV. A. Camwn. 

home in California and Australia and are common ornaments of 
the gardens. 

The lily family and the Amary llis family are abundantly repre­
sented, and some are familia l' in cultivat ion. The blue Agapanthus 
and pink Amaryllis bella-donna, which in 1ate summer sends up its 
leafless stalks crowned with rosy flowers, are thf' best known of 
these. Less commonly seen in cultivation a re species of Nerine and 
Brunsvigia. 

There are many beautiful ground orchids at the Cape, which in 
this respect, also, recalls \Vest Australia . Among the characteristic 
genera are Satyrium, Disperis, Disa,.. Eulophia, and others. 

One is immediately struck by the abundance and beauty of the 
species of Oxalis, white, yellow, pink and 'crimson, which occur in 
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great profusion. One of these, the yellow O. cernuu, is a rampant 
growel' which has become a t l'oublcSOllll! weed in palts of the 
l\,Ieditel'l'ILne:.ul and Australia, ''''here it, wa,,, introduced as an 
ornamental plant. 

Very ; bunciant and conspicuolls arc the many species of Ivies­
cmbrytlIlt.1ll:l11Wn ( .. ice-plnnt /' etc.) which ~tre so extensively 
planted in C'al ifornia und othel' wnrm temperate countries. 

Giant sundcws with pink fl owers the si ze of a half dollar, are 

Fto. 1!)5.-Vcgct:ttioll of very dry central Karoo. fI[ csemhryantlu'm(l1ll ca lami /arm !!. 
Cotyledo/l }u;misp/merica (?). Photo., Dr. TV .• 4. Cannon. 

commOll, and again remind onE' of ' Vest Austra lia, where this genus 
is also extraordinarily de\·e1oped. 

T he Compositae, as in most other count ries, are much in 
evidence, and include vcry sho\v)' specic's many of which have 
been in t roduced into cult ivation. Especially showy are the many 
species of Gazania, wi th whi te, yellow 0 1' orunge Bo, ... ·ers. ]\.{uch 
like these arc Dimorphot hcca and Arctotis, also sometimes seen 
in cultivation. 

Leguminosae are common, and include some showy species, 
e. g., Sutherlandia Jrutescens, but they are much less abundant 
than in Australia. 

Grasses and sedges are not specially abundant in the open 
places where so many showy flowers are found, but nevertheless 
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th ere fi n ' nUlllProus species. :Much resembling sedges a re the 
Restion llCC'af', a. family cspf'cia lly charackl'ist ic of the Cape region, 
but :ll~o f0lll1 d in Australia . Elsewbere thr family is almost un­
known. 

The thickets covering the hillsides are composM of :1. grcat. 
vari ('t,y of shrubs aud small tn'p1':i. Somp of t hrs(: belong to famil ial' 
g CD('I'a., lik c' t,he I'vcrg,T('t'Tl 8u1l1aCS (Hhus); hut the gl'catc'l' number 
belong to genera lluit,C unknown in tlw northern h C'l1lispbl'J'{', 
Among thl;' most abundant of thcs(' ('h:lparl':d shru bs are many 
sp('cies of Pro1.efl, LCUC~ldl'nd ron, and 01..111'1' mpmbcl'.s of Uw family 
P rotf'aceae, whose hClldquart('I'S aT!' Soulh Africa. ~lnd Au stralia. 

Some spl'ci{'s of Prot.ca arC' Vf'r~T, 1:;howy, thr big iwans of flowers 
being enclos{'d jll broad scn.ies, pink 01' purp/l' i ll color, the whole 
jnfloI'csc{,rlc(' r(.'winding one of [In nrt ichoke ; indeed one of t he 
fin est spc(:i('s, P. cynaroirlcs C'llJphasiz('s th is f~l(_"t. The' spcci('s of 
Leucad('ndron may b('llonw sma ll tl'(,(,s, and whil e the fiowf' l's a re 
less conspi(" lIotis thnn 1.hO:';l' of Pl'otf'{L, the broad sil n~J''y leaves of 
the lwst kI10wn SIWt:ks, 1-1. n)"rwntCUnl, the "silYt'r_tr('{'" of Table 
l\1ountain , mak C' it, H'I' .... ornamentnl, and it is Dot infrequently 
seen ill ('ulth -ation in Cal ifornia :md {'ls('\\'hrn', 

A curious leafi ('ss tW1n (\I', Cassytha sp_ i ~ often seen climbing 
ovrI' 1.11(' shrubs. ,rhiJp th is f(.'mlllds onc of the common dodd erl 
it is qu it,(:, UDI'e!atPd to tbe' !niter, but. helolll!s 1.0 the laurel family. 
The genus is wid e-spread through the w:u'mcJ' parts of the world. 

Among thl' Illost attl'R.ctin' of t.he Cn pe Hawers, a rc the mnny 
true hCld_hs (l~l' j C~l), d(''''elopcd in Sout.h AfriC:1 to an extraol'din:l ry 
degree, the Cape flo ra alone hadng: no less than 350 species. They 
are most !Ibundnnt on its hi lls flml in mountainous districts, and 
in the spring on(' m~\:r sct' grf'n.t hUllch cs of these beaut iful fl owers 
offered for su le in th e streots of Cape To\\"n , indeed one fears that­
some of the rarer sped c:3 :lJ'(' t hrentcned with extinction. 

The ,,,riter, unfortunately, was un:lhl l\ to make the ascent of 
Table M ountain, which is f::unous for its bcautiful and interesting 
vegetation. 

The distinguish l'd German botan ist, Professor Engler, 1 hus given 
an in tcrcst.ing sket ch of a trip made at the time of t he writer's 
visit to South Africa. E ngler's account, however, is confined to 

I Etlltler, A_, Dil! Pftan:cnwcll A/ncaa, p. 494 , Du: VEGETATlO1.· DER EnDE. 

IX, 1~1O. 
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the region below 2,000 feet. He notes a fine grove of sil\"er-trC'('s, 
and compares the thick growth of evergreen shrubs to the I( mac_ 

chie of Corsica. and Algiers/" but notes that this formation at the 
Cape i~ml1ch richer in species than the corresponding formution 
in the IVfcditcl'ranean regiong, and that t bpre were more species 
with showy flowers ... Efjpl'('ially conspi('uQus were species of 
Poda1rdn. (LegumiIlosae) Polygal<1 (milk-wort), sumacs, and many 
others. 

,,'hite, pink and SC[Lrlet Iwuths we],e abundant and among the 
rocks '-"-('1"(.' stone-crop::; (CrflS~u1a) Cotyledon, Rochea) with Heshy 
leaves alld showy pink or s('arlpt flow(·rs. 

The hlue Afrittlll lily (Agapanthus ) is a.if'o 1). common p lant. of 
this n'g:ioD, a:; \\"(·11 as man)' of the showy L'itlacCfLl' already men­
tioned, 

TJw tillf' Pr()ic(I cyna)'oil/es belongs to Tahlt, l\1ountain also, and 
onp of 111(' lIallcl ~(Jme:-;t orehicis, Di8Q gral1dijloru, with large scarlet 
flower,"'i , 

Amon!!: t he ('ummon Composita(' ~ll'e sp('('il'f.; of Heli cbrysum, 
a genus nlf.io ~lbUlld~U11 in Austr:di:·l, Hnd furni~i1il1g somr of the 
showif'~t of Llip p:arden II ('Y('riast ing1:'i, " En,glrr calls specia l 
attentiOll 1.,(1 (.\YO of the ('haparral ;o;hl'uhs: dz. , Cttnon£a C071(!I1Jsis 
and Gl'ubbiu 1'I'.'mwrl1l1jolia. The former is a monotypic species, 
belongill~ to the pssentin lly souLill'rn f:.unil,v Cunnoniaccae. 
GJ'llbbja r£'presl'llts II famiJ.)', Grubbbccac, confined to tb e Cape 
region. 

Th e Cnp(' is not rich in ferns, as the long dry summer is not 
fa.vonlbl e to mosi ofilwm, NC'Yerthl'il'S8 t h ere aJ'e some in teresting 
species in tht, shelkn·d gullif'sl or roek cn.'yiccs, One of the most 
Dotable is Torlea barbara, a \'{'rv handsome fern which also occurs 

' in Australasia. ]n some of t'hp ~ulches of T able 1\1ountain, ·a 
smsH tree-fern, Hemitelia Copensis, oeew's, .'lnd a single small 
filmy-fern (Hymenopbyllum) w~s notocl by Engler. At Muizcn­
berg, near Cnpe Town, the wTiteJ' col lected specimens of t.he inter­
esting Gh'ichenia polypodioidcs b('l{Jn~ing to a family b U\Tjng no 
representatives in Europe or the enit('d Sta.tes, but common in 
the warm temperate regions of t he sout hem hemisphere. 

Just as m~lny plants native to the Capp h ave been introduced 
into other countries, so one ma.y see in Cape To"'o a great many 
trees, sbrubs, and bru·baeeous plants brought from abroad. One 
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is at on('e si ru tk by thl' magnificent EUl'op!'an o:1k~ and j,he stat.ely 
stone pim's froUl thr :;\lC>di1.errancan whi t h ate perft'ctiy at horne 
ilnd comp}('tpl,r LHttufll.liz(.·d. T wo Californian coniff'r5 :11'(' ex­
tcnsiv~y piant.l.>(l, the ]'vlontcl'E'Y pine· (P iIIUS l'arlio.la) and the 
.Montcl'E':- ('ypresH (CU7JreSiiW; mQ(,Toc(1l'pa). Tlwst-' two tn~('s nre 
yery )'('stl'i{,j,pu in their na.tural rang!' on the C0:13t of cl'ntrai 
California, but, arC' easily grown and are now C'xtcnsiYcly planted in 
many W:]I'ill t('lUp~'rat(· ('ount l'i {'s. 

AUl5tml ian gums, wattle::; (Acacia), a nd Casuul"inns a re also 
frequently piant(_'d , till' Au[t<:ias iwinp: grown f'xtf'nsi\'e ly for their 
bark ) \yhi ch i~ of ~rea.t valul' for tann ing. H al:N). sIlClveo/(,fls, one 
of ilw Au::;tralian Prot,e;1CNIl.\ h:1s ('scapcci from cult ivation in some 
phtl'f's and hf'(' olll{, quite' mituraii7.l.'u. 

All 1 hl' fruits of t.h(· wann tpmp('rate zone flouri~h nt thl' Cape, 
Pcrl(.:hc:s, nprirots, fi~s, o)'nngrs and grape's, arc extt>nsively grown, 
the la.tter yielding wine of gl'('n .. t ('xcC'llcl1m.', 

It i::; supposed t hat. much of the Capr region was originally 
fOI'f'st(_~I , but at PI'C'S('nt, allllost no forrst is Idt, and only in a few 
mountainous di:'itricts can one spe t he remnants of the original 
forest. The most important trpps arC' sp('cics of Podocarpus; 
P . luliJolia, lcmci P. elonguta :ll'e said to J"ruch a gigantic sizc:. Two 
SPecies of CuJli t ris, smull in'ps resembling junipers or cypresses 
are thr 01lly l'f'prCS(,Ilt.:ltiy(:'s of the true conifers. 

In th E' low wet ground t he eommon calla-lily is very abundant, 
and on t he ponds are whi t,€, and blu e watt' r-lilies, and various other 
aquatics, some of the common pond-weed types, rushes, und sedges, 
but others peculiar to the region , like the curious Aponogeton dis~ 
laclzya, whose forked clusters of white Bowers at once attract 
attention. 

On the emit coast of Afri ca, the t ransition from the strictly 
t ropical to the tcmperate regions is a vely gradual one. Durban, 
the port of Natal, in lat. 30°, has a sub-tropical climate suited to 
the growth of finny tropical products: sugar, bananas, pineapples, 
etc., and in the attracti\"c botanical gardens of the town, one may 
see coco-palms, royal palms, bamboos) and many gorgeous tropical 
trees and shrubs growing luxuriant ly. 

Front ing the Indian Ocean, the climate is warm and humid, 
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with ft pretty h NI \'J' rainfa ll , so th:tt tIl(' {'u:l~tal vegetation is 
Juxuri:lllt, and made up to flo grcat extent of spc'Cies 1'f'i:.tted to those 
of the tropical regions to th(' north. Such are the wild clate--paims 
(Phoenix reel-ina/.a) and anoth('r palm, H yphaene crinila, d3cvcral 
species of Ficlls, t he banrUlll-lih' St.l'('iitzias and many others. 

In t lw \'a lley:'; iw twet.'l] thl' ('(Jftf\f,al hill s is a fon'sf. formation of 
m odt'r:lt.(· sill( ·d t n'(.'::i, 1Il0::it.ly of tropical :lffinitips like the species 
of Fiells, tll(\ !; wnt.er-!)(JoIU /1 U:·;YZ.IJ(JI"Il111 cordata), of thE' .Myrta­
celie; Albtzzin, :J. UJl1USOllS, Stl'yciUl(IS, ComiJl'etulll, etc. 

Al ong t he coast, in pi:1('f'S, arc milnp:ro\'t' ~w:lmps, in whieh t.ill' 
prin(' ip(ll SP(·t_i('i:> is tlH' whit(' r\\:U\~nJY(' (Al'1'('C'nnia ojJicinn{iK). 
Back of th e' ll1f1ngron's. the wid('-;-;prp;_HI ~'ellow t.n,[,-Hibiscus 
(H . fil?'uCClIl5) and :l s jH."ci('s of B:lrrin~rhJl)i!1., a h;\ml$OlIw gl"nus of 
trcps char:lCi l'ristic of t il(> str~!Ild - floras of the f': If.;lcl'I1 tropics. 

l'vlany humhiOl ll l' ('\"{.'I"g-rf'cn :-:hruhs fOrlll t\1(' undf'rgrowth of the 
forpst j nrnon~ them the writpr notrd th<: hrilliant. scarl f't flo'wers of 
a t rumpet CI'f2'E'J1{'r (7'('('om.a C(lp('u~if», t }w fragrant whitt, Howors 
of Ow" Katal plum " (Carissa sp.), and sl'\'cl'al specie:; of 
(;Hrden ia. 

AddiJlg much to the tropical :1SIWct of t hf' jungle \\'{,J'(' great 
maSSrs of 1,Iw stntely Slrelilzia Auyw,ia, luuch r('sembling the 
tnn'ellc/":o; trel' (RfLvennln ) of ]\J nda!!llf.;C:1 r. Lianas an' conspic­
uous, nm on~ 1.h(,111 an eYergJ'('('n ~rapednc ( \ ·'iti", Capensis) , gro\yin~ 
to the tops of the trees, and mun~' less t:.unp~lnt \'jm's-cucurbits, 
morning glories, aud some curious asciepiaJs scrambled over t.he 
shrubs and smn,IIN trecs. 

A " ery splendid sight " 'as t he u Kaffir-boom ," Erylhrina CaiTra, 
t.he leafless branche~ heflring clustf'l's of vn rnil..i on flowers. 

Engl er 1 rcp~)J'ts t wo epiphytic o],ch ids, A_ngraecwn sp. and 
Polyst(lchya sp. us common in th is l'cgion, but these were not seen 
by the writer. 

In th e sheltered v~ n('y~ two tree-ferns, Cyathea Dregii and 
Hemilelia Cape1l.sis, occur, and also Todea baTbm·o. 

The floml display in Natal is less remarkable than in the Cape 
region, but there are, Devcrt,heless m any very beautjful species. 
Near Durban a rc " {la,Ls" like those around Cnpe Town, and in 
these are many showy flowers , espeoiaJir Cornpositac, c. g., Gar 
zania, Senecio, Gerbera, everlastings ; Lobelia, sundews, and many 

I Lac cit .. p, 411. 
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others. Th e LiJiaceac and IridacC':le, a re perhaps not so ntlmer­
ous as at t he Cape, but t h(,.,· includ e some vcry showy species of 
Kniphofia , AncmothecH, Tl'it,onifi. a nd others. 

\Vl\iJe most of the frees belon~ to t ropitld genera., tho::e an' a 
fe'v reiat.(·d t,o northern Dill'S, 5uth US spf'<: il's of ::;uma(' (Rhus), 
Celtis, und Y ('mania, a shrubhy composite of the same genus as 
the ironw('('(} uf the pust.ern ~nitrd Hta.tps. 

On t.he dri('l' hill fi are xerophytiC' forms, related to t hose of tbe 
arid parts of Afrie;].. Especinlly conspicuous art' the g-I'cat can­
de labrn EuphOJ'bias (E. [jrolldidc178), ref'alling th e giant (;ncti oj 
Arizona. a.nd l'jcxito. Alo('s, ~um(' of th (, ln al1]1o:4 iJ'(.'ci'l, mu ch 
resemble in uppl'aram'(' t.h(.' ('(lntury-plantti of t he American south­
west. The f!owrn;i of ,<;;Qll (, of tb <., Aloc~ a re cx1 I'cl11 ely show~', great 
spikes of flaming Bea.rlet o r orangE' bloom. Another show~' fl ower 
of this region is HHcmantbus, whi ch soods up from a. bulb a short 
stalk crown€'d by a dense henel of ~c~trl ('t fl owers, with a fringe of 
long stamens. Of the L.ilia('cHC' ,yi t h If'sS showy fiowf'l"sJ are many 
speci{;'s of Aspn. ral!"us, one of which J A . 7)tllntOS'US, is common in 
culti"ation under t Ill' n ame II AspaJ'3!!lIS f(,rtl ." 

Among til{' most intel'(.'~tin{!; botanic-al features of Natal are the 
cycads. Two g-E'n('r:l nrC' found , En(."E'phalartos, with severa l spe­
cies, and S{alt{J{'ria paradoxa, the m ost fem-like of a ll the cycads, 
and when first di sl"ovC'rf>d, mistaken for n geDuine ff'rn. 

Th{-' sub-tropie::d t~TH:' of Yf'getation in Na.tal IT'udws from the 
coast to about, 1,500 feet ('ICYtltioll) nbovc which, i ~ n t emperate 
bclt ext/ending to t he foot of the nrakensb(, l'g, the mountains 
separating K Mal from the Orange Stat{' and Transvaal. 

T he railway from Hw coast ascends through [t fertil e and 
p ictul'f'sque COlintry, which in places is hrok{'11 by bold ravines or 
II kloofs/' in wh ich thf're i ~ a finC' growth of timber. Plantations of 
E ucalyptus and A(:acia a.re: frequent, i,hese Australian immigrants 
a ppearing to be as much at home in Natal as they are in California. 
Peach trees apparently have become naturalized in many places 
in the higher pru-ts of Natal, and in the spring (October) were in full 
flower, presenting a beautiful sight. A stop at Ladysmith, gave 
opportunity to examine the vcry typicaJ formation of ihis region, 
flat-topped " K opjes" rising f rom the plateau. The slopes of these 
rugged hills were clothed with a variety of more or less 'xerophytic 
plants, among which the Aloes were conspicuous, being in fu lJ-
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bloom, tJn" grNLL e;wdelabl'a Bower spikes II blazE' of orange' and 
scarlet, a truJy splendid sight. 

The Drakensb('rg h.os pmks 1O,OOG--ll,OOO feeL high, the loftiest 
mounl!<~Ils in Afl'ic:l SOUtll of l\:ililllhnj tl l'O, and ill ,vintt'l't snow 
clad. Th e vllJIt,y;-; of the stream5 flowing to the Sea are often dt'(,p 
and abrupt, tUld an' clothed with hea.vy forest, but the open CQun­

tJ'Y js mostly gr:)ss-bnd 0 1' S.nV;,1nnas. 

Amoll~ the most y;t1unhlc timl)f'l'-tl'l'('s arC' Podocarpus and 
ll10untnjn cypJ'PSS (Callf!ri/] cupres8oidcs). 

Fit;, Sti.-High V(' ldt , Tr:l,nsnuil. 

P~ssing the barrier of the Drakensberg, one enters the e.xtensive 
table land of the Orl111ge State and Tml\svaal, the "High Veldt" 
of the Boers, a platenu with an average elevation of 4,000-5,000 
feet. The mountains intercept much of the moisture from the 
Indian Ocean and the climate is a rel,.tively dry one, with an 
ann ual precipitation of 2G--25 inch!'s (53-64 em.) . As the rain falls 
mostly in th(, hot \\'pather, and often in \'iolent t,hunclcr storms, 
much moisture is lost by C'vaporation, and tne country fOT the 
most part, is treeless, except in sheltl3rcd places or along the 
streams. 
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ThC' hil!h n .'Jdf, r('miuds one of OUI' ()\Yfl western plains, but the 
dillwk i~ much milde1' in winter, r\boot. J(lhnnncshur~ one may 
sec oJ'c 'h:ll'ds uf onUl,(!{'S :tnd ot.her yegt'f,:1t ion which show th<'Lt 

t,ile <'old is IH'''CJ' ;.:.ev(.'l'r, [L great contrast tu the arctic W~.DtprS of 
\,"yomillJ,r nJld !\Tont..nn:l. 

I'be writ(,!,'," :J(_'fJUltilll:tnCp with this regioll is ('onfincd to a brief 
"dsit in the rarly ~jJl'iJjg (MeptembeJ') heforr the summer rains had 
:-:.1,:\r1.,('(1 1 h~ donrwnt y('~('t[llion, Mlt! the monotonous ypJdt was all 

almost \.In\)]'o1\('11 t'xp:1,n~t-' of dpaLi p:r~IS5, with only bere and there 
nn Ol'cltsion:d hlw hush 01' stunted 1 n'(,_'. 

1 n :-;UIl\IHcr tll(.'IT· i::; :l \,If,!:OJ'OUS gro\yth. of taB p;ralSS(,S which 
fUl'I1i:·;lH·d ('c,d rol' ilw host::- of antelope:; nnd other bi~ ~:lmc tha,t 
onc'(' rO~lmed th('s(' f.!H'at Iwtural pastures) much like t he buffalo and 
:lntf'/up('s of our ,,'('stel'll pl:lin:i, 

A{;'('ordinl!; to Eng:/t'J'! the pn'dominant gmss is A nti~lhcl'ia 
imlwrbis a~~(J{'iai' l'd with spl'ei <'s of AnciI'Opogon, Panictlm fmd 
8(,"£'1':1 1 oihpJ'~, ''fhe /ndlJolls pinnts, so abund[.lnt in the Cape 
I'Pgioll nnd 1\-'lt:11. ilrC' Illu('h lest: common, but OIl the slopes of t he 
hills and in til(' muist dl'pn~s.siollti , :lrc show," species of (' rinurn, 
Gladioluti l OrnitiJop:a/!llIl and othf'rs. Dicotyledonous herbs arc 
abundant nne! iflclucl p rl'pn'spnt:lti\"('s of many fnm ilie:-;,2 'Vhile 
111<111-,' of rhN;{' heJon,f.{ to \\'iclp-sprcnd genera, like Lepidiulll, 
C'assi:l, 1 nriigofel':l , Polyg::tlll, l-l el iotropiulll ) Lobelia, etc" a large 
number n'prf'sC'nt gcncrfl, unknown in the northern hemispherc, 

On the 1'o('k,'" slopC's of the kopjes. onc may See such conspicliolis 
plants as the At'~h.r-lcan'd Aloes nnd Euphol'bias, stone-crops, and 
the showy }\J(.'sf'rnbr~'anthemums" 

Th{> most abundant trees of the veldt arc the thorny Acacias, 
('speciaUy thr 1/ Kmn rcl-d orn!) (A. eneia (lho.ffae) whi ch grows 
mai.nl~T along tbe st l'eam-banks tog-ethel' with several other species 
of sm~l!1 tl'('~s! ~tmonp; which is an oli\'c (Olea citrysophylla), sumacs, 
a. ,yi!low (S(lNx Capen~ .. "i1;;) and several others. 

While the high velclt is mostly a pastoral region, one may also 
sec orchards of oranges ancl peaches, t he latter in full bloom in 
September and present ing a beautifu l sigllt,) especia lly when, as 
was often 1 he case, t hey were associated with weeping willows 
just bursting into leaf. a tree wh(ch -is ve ry often seen about the 
fltrJIls in the neighborhood of Johannesburg and Pretoria. 

I LOc. cit., p. 458, ~ Engler, we, eit, 
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Successful ex[,)cJ'in1ents have been curried out on field and ordlnl'd 
crops in this region where clima.tic conditions Ure comparable 1.0 
t hose of California, and the orchards are (;u iti\'uted in much the 
same " ¥'t}... rVlaize is a staple crop in South Africa, and in places 
alfalfa is al00 pro\'iIl~ profitahle. 

Norlh of J ohannC'sburg is Pretoria, and not far away from the 
latter i~ a range of low mOllntains, the :Magal i ~berg-, a region with 
a flora quite different frolll t hat. of the open high \·eldt . This 
marks the begiuning of t he j( bush-velut, ' / :l sa\':1nna region with 
an open growth of trees, sometimes becoming a {''OntiDllow:; thin 
dry f OI·est. 

The trees of the bush-veldt, arc mostly deciduolls , a nd in Rrp­
lembcl' looked much like the le:1ft e:-i.~ wintt'r> fOI'(':-;tR of 1he nori.h. 
There is, however, a ('onsidC'I'ablc nUllIh('r of evcl'gTeen [..;pe(· i ~:-i, 

notably the figs , which remind one how neal' this region is to the 
tropics. 

NeaT' Pretoria a ~mall stream hrenk:: through the runge of hills, 
and along its banks i . ., 11 I hin g-rowth of sIlwll 1 reo,..; and sh l'ubs. 
Among these were noted two KUIl1:tt':o', a. huckberry (Cell il-i ) jl1~1, 

unfolding its leaves, and several IInfallliliur :-ip('{'ie~. Cl o~c 1.0 the 
water was n. willow, and talr l'eetls (Phrofjmites conm~/'(11{8) aod 
sedges grew in 1 he moist sand. 

In the clefts of the rocks were various foiu('t'ulents, Aloes and 
stone-crops; and a {'luL-moss (Selaginella Dread) not unlike the 
A.mel'ican 8. rupeslris

J 
was quite ('ommon. Two xeroplLy1 ic ferns, 

Notochlaell{/ Imm.qi'l101Ja and Pel/uta ('uloJlU'i(lnot'l, were aL<.::.o noted . 
Another interesting fern WUs Alohriu. CajJrOfwn, of the family 
Schizaeaceae. 

Of the various shrubs growing on the rocky banks, one in partic­
ular attracted at.tention by its profusion of pretty whit.e flowers. 
This shrub, Dornbe1.Ja N alaleM1's, is occasioDally grown in California. 

To the northwest of the Magalisburg, the bush-veldt is continued 
and the trees sometimes reach quite respectable size, indeed one 
of these, a banyan fig, may become quite an imposing tree. A 
specially fine example of this species (Ficus cordata) known locally 
as the II wonder-boolll," is one of the ~i~hts of this region. The 
great dome of foliage was Sllid to be ]60 feet in diameter. Other 
trees and shrubs of this neighborhood Doled were species of Acacia, 
t he scarlet-flowered Erythrina Coffra J Strychnos pungcnl-;, Burkca 
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Africa,na, and a poisonous plant" Dicilrrprla/1I111. tox/cariu,1I/, belong­
ing to the predominantly African family Dichapetalaceaf'. 

,"-est ,of Transvaa l and Rhode$i~ the precipitation falls off, 
and along t,he Atlall t.i(.' coast true dc~el't conditions prevaU. 1"he 
bush-veldt gives plu{'c to open f01'mations wit,h a fairly ext.ensive 
vegetation in t he less arid pOltions, but O\'cr much of the region 
tbe vegetat ion is extremely scanty. Thi .>.; great. a ri el region is the 
Kalahari D e:;;cl'f" and oCt'upie ... most of the t.uble In.nd \YCHi of t he 
Transvaa l a nd R.hode~ia. The whole region It:1.''' n scanty rainfall, 
in some places an anDual pret' ipi tat,joD of only about, four inehes. 

At t he extreme north there are a good llIuny specie,';i of 1ropitul 
origin, but on the whole the spe('ic:.; arc i he :-,:,une as those of the 
adjacent regions, and t here are few p('(.'uliar to the Ka,lahari. 
The gra s~ef-; are thin anu sca.ttercd, and thel'e are ~CJ'u bb~r bushes 
and stunted t rees in many places, t he commonest, being t he. \yide­
spread Acacia gira.fTae, 

Among the hCTbacl'ous pla.nts of i h e K alahari ~)..l·{' sf'YcJ'al of the 
m('ion famil y, in cluding, according to En~lpr. t r w' wntc1' melons 
(Citrulltls llulgaris), which are highly priz('(l b.'{ mUll and h(:,l.lst. 

Travelling south ward from t lw Orange State one df'::>cends from 
the high tal;le land tuward t.he lu,y('J' [I,rid n'l~ i on of the 1~:lJToo. 
This has a very dr,Y climate, sOIlI Pt.imf':-\ :llmo~t rainless for periods 
of n year or more, " 'hen, how{'\'el', thr I'nins COJllP, there is H. 

surprising amount of V(\gpt:ltion d(_'vl'lopf'd , many SPf'Cit~S ba\'ing 
undergroulld t ubers OJ' bulbs ,,,hith Ill:))" ,"{'main dormftnt indefi­
nitely, only waiting for suffi (:ient moisture to put forth leaves and 
fiow l;;rs, Shrubs and 'rt'."("S quiddy un1()~d In'Sh gi\~~n h::aves which 
arc destined soon to \\'ith('l' away. 

Trees firc sca rcr, but there Ur(' IDany low shrubs scntt.r l'f'd over 
the landscape, "which is not unlike that of parts of Nevada. or Ari­
zona, As in the southern American deserts, there is !l ma.rked 
development of succulents, but the place of the Am erican Cacti 
and Agaves is taken by cactus-like Euphorbia. and Aloes. In 
som e places, hmvever, tru e Cacti (Opllntia spp.) may be seen, but 
these prickly-pears, although completely naturalized, are escapes 
from cultivation, 

As in the Cape region, there are lDJ:lny sho\,,")' species of IVl esern­
bryanthemum, and the curious Stapelias, members of · the milk­
weed family are characteristic of the Karroo. The latter have 
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fleshy leaves and dull pUl'plisb flowers, with a most evil scent of 
carrion, wh ich at1 met flies and other insects that doubtless play 
thei r part in pollination of the fl owers. 

The " 'rit,er travelled t.hrough this region in September, 1905, 
a Season of unusually abund:mt rains, so that the Karroo wus seen 
in it s most a1t ractive aSJ)('ct. \Vhile the low bushes, looking like 
sage-brush were perh:lp:5 t.he most obvious feature of the landscape, 
t here were also many bl'ip:ht flowers, the most conspicuous a 
pink 1\1csrmhl'yanthell1un.l which O(,ClIITPCi in large masses, and in 
the distance J'elTlintil,d one of U1(' heather on Scot,t.isb moorlands.' 

Th l' railwuy through the Kal'J'oo a~e(,Dd s to fI height of about 
3,.500 [pet (1.150111 .) ,mel th en dpscenel, t.hrough pi('turesqll e scenery 
t,o the beautiful Y:l.lh·'y of t.he B exe River, one of ihe most a.tt rac­
tive I'('gion:::; in Suut h Africa. Ttw vE'gf'tation of the Hcxe vatley 
is a combination of that of UlP 1\:<1.1'00 and the. 1.ru(' Cape flora . 
I n Sepkmb(' l', t.he lwi!!ht of the: spring sca~onl the wonderful 
Cape flora wns in il :-, ~1()rYI and is unsurpassed by anything t he 
write]' has ~('('n uni('s.", pl'rhap~, t he somewhat similar Boral dis­
pia,\' in 'Vest Au:-;traiia, 

On tilE' rocky hill ~id {'s "'prE' ma~s(_'s of beautiful heaths and other 
sho \Y~' slu-ulls, iLnd alonp; t hf' rnilw3~' W (' 1'(' millions of exquisit,c 
flmH'l's of e\'('r~' shad e and color : whitl') yello·w , pink ) vidd oranp:e, 
scarl et. blue and purple, Pa li iculurJy abundant wen' the Rabianas, 
beautifu l pbnts of thE' If-is fam ily, sometim es seen in Cnlfornian 
gardens. These hav C' all shades of hlllE', purple and crimson, 
and ill mass arc ('xtrnordinnrily f'tTect in·. Thi s region is a lso the 
~W';l1e at ii'1lW.r .speei('S af Freesia, }:I,,'ltl , ,'lp,:u<.i.dti a.nd G}adia}us, 
all garden favorite~. 

A (.lRTRALASIA 

Australia. :Uld ]\Trw Zf'a1n.nd, isolated as thry are, show a very 
high degrc(' of ('nd£'misll1 buth among plants and animals. The 
outlying islands sharf' in this, and the grea t island of Papua, or 
N e'V Guinea, nnd the u.djacent islands to the west, are to a cer­
tain extent Australian in t heir ,"ep;etation, and connect the Austral­
asian Roras with 1 he mOre strictly 1\1alayan vegetation of the 
Im'go westeI'll islands of t be Archipelago. 

1 For details of t.hj· flora of the Karroo. sce Engler. loco cit .. pp. 408-477. Also 
Cannon, W . A. , Carnr:gic Iustitution of Wushilleton. Publica.tion 3.>4: 1924. 



PLATE XLl.- Buuytl pine (AraucariaBidwiJlii), Quccnsland Austrulia. 
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Ausl.ralia 

Australia comprises much the great!'!' part of Australasia, 
equalling in area. the whole l ·nited StaL('ti extiusin' of AJaska. 
Thp northern portion li es within the tropics, while its southern­
most pmt corresponds in lat.itude to K ew York City. Thr climate, 
therefore, ranges from a true tropical one at thf' north , to a warm 
temperate one in the south, comparable to that of the J\-1editer­
ranean, 01' southern California. 

Australia is hcking in high mountains nnd tbf'l't' is a dearth of 
large rivers and lakes, ::mcl much of the country is occupied by 
monotonous plains of great ('xtent, nnd la rp:ely ariel. The highest 
elevu,tions arc nellr the cast,el'll coast., wher(' tl succession of high­
lands and mountain l'ang<'s cxt.rnds from th(' York Peninsula to 
\'ictoria and Tasmunia. Along Uw coast of K orih Qu eensland are 
some definit.e mountain J'nnges, hut for the most part the high­
lund is a plnt.eau sloping westward to the interior ,yith morc' or less 
drfinik escarpments lwar the const. Th('s(' t'scarpmrnts arE' some­
times deeply indent,cd by abrupt gOl'gOg, such as may be seen in tbe: 
Blue :Mountains west of Sydney. Thl' high(·st, POUlt ill Australia, 
Mt. l\osciusco (7,300 ft.) is in .1\0\\' Routh Wales ncn !' the ' ·ioto!'i. 
border. The castern higbJa.nds and the eoastnl strip, 11:1\'0, as It 

ru le, a good rainfall, but there arc no large riYer;'). The heaviest 
rainfaJi in Australia is in the coastal regioll of North QUN'nsland, 
at the foot of the Bellenden-Ker raD!(C. At ODe stntion, Babind., 
visited by the wTiter, the annual precipitation sometimes exceeds 
200 inches. 

Inland , however, the rainfa.ll d iminishes r::t.pidly, and a third of 
the continent, some 1,000,000 square miles, is said to rc<:eive less 
than ten inches annually, while another third has less than twenty. 
This means that a large part of Australi ~ must. be considered as 
too arid for most agricultural purposes except under irrigation . 
Vast areas, however, are adapted to grazing, and sheep raising is 
at present the most important industry of the commonwealth. 

There is a more or less pronounced wet and dry selison in most 
parts of Australia. In the south, the r~ns come mostly in t he 
winter months-May-September,-while at the north, summer is 
the rainiest period. 

The rain-forests of North Queensland contain many wide-
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spread Malayan type8, like the figs, screw-pines, paillls, arums, 
and many epiphytic ferns and orchids. Tht, :'.Lala.yan ('h:lracier 
of the flora is especially marked in the northernmost n.'giun , flw 
York Pepinsula, which has many genera nb:;ent from the rest of 
Australia, like the pitcher plants (N('pcnt.iles), nnci palms of the 

• genera Caryota, BOl'3SSll S and Al'f'c:a. 
As one tr:1vels southward, bryonci the tropics, on c still mCf'ts a 

considcr:lbJe num bcr of the .l\1ar~1~·an Tain-foJ'C'st sp(lcics wlwJ'f' the 
condit/ions of soil and moititure nrc favorahl(" but U1('~(' !l;nldualty 
disa.ppear, and are rrpi:.tced h~' morE' strictly .r\u l:>il'aiian types. 

Among the most not~l.ble of AIl~tr;dj:ln tl't-'('S arp thc' ('onifer.::; of 
the ~('nus Arnuc[l ria, The finest is A , B idll'i lli i, the " Bunytl­
pine/' of sout,hr:lstel'll QUC(_'nsbnJ, whel'f' in one di:-;tri(' t it forlll:'; 
forests of considerable extent. A_ 1ll0r~ wide-:;pr<:ad sp('cic~ is A . 
Cu.nm''Jlghamh', which is very nbund:lnt along parts of the Queens· 
land coast, forminp: pure st~\llds, like SOlne of the pines and Spl'UCCS 
of the P.'lcifi r {,O<ll:it of N orth America. 

Othcl' Rpc('ics OCCUI' ill some of the nc1ja('cnt islands, New Cale­
donia and Norfolk Island. The :\orfolk Island pine (.1. cxce/sa) 
is the most IamjJiar. Two South Ame.rican species nrc the OJ)ly 
others known 1.0 science. 

The coastal rcgion of New South ,Yules ~hows much the f;alIle 
type of vegetation as southern Queensland ; but the tropical types 
become less abundant and therc i8 nn incrca,··dng Dumber of !'>uch 
true Austral ian genera as Aca('ia and Eucalyptus. The rain-forest, 
however, still has :1 dc('ideclly t I'opical a~pcct, with taU palms, 
trec-ferns, and lianuR. 

Away 'from the coast, and whel'c,'er the soil is poor, the dense 
rain -forest is rcplaC'cd by opcn ElIt~alPJius·fore~t with an under­
growth composed of a great V31'iety of smaller trees and shrubs, 
all more or less decidedly xeropbyti{' in character. Herbaceou,,; 
plants aTC Dot very abundant, but thel'c arc a good many grasses 
and sedges, and numerous bulbous and tuberous species induding 
many showy orchids and Liliaceac, whieh with t he profusion of 
showy flowered shrubs, make a magnificent show in the spring. 
Many spedes of Eucalyptus, Leptospcl'mum, l\1ela]euca, Cal­
listemon, often seen in cultivation , as well as otbers less fam iliar, 
represent t he myrtle family; while the Leguminosae arc even 
more abundant, and comprise a host of showy species. Of tllcse 



PU?J£ XLIlI.-Gitmt Eucalyptus (E. reqrw.u8) , Victoria, Austral ia. 
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Acacia leads in number of species, but the poa-family is a lt-io ex­
tremely ahundant . About Sydney sm:era] spccjes of Buroni,'] and 
Eriostemon (lluta('cac), urc l'on1mOn ano beaut,uul shl'u bf'. and 
many aUler lInf~Ill iljar flowers abound. 

As elsewhere in Australia, ~ew South \Vales has many Pro­
teaceae, a family which reacues it s maximwlJ development in 
Australia. The COlll11l0nest genera are Crcyillea, Banksia and 
Rakea. T o thi:s family belong:-i [l j ~o t he (, \Vara.i.ab I f ( Tclol)Ca 
speciosissima) onc of t he most gorgeous of Australian flowers, 
whose magnificent clu:-:.1crs of R('flJ'let. arc the pride of New South 

F I(l. tl7.-Dcscrl vegetatiun. Trallscontincnlul Railll'ay. AU~tnlJja. 

Wales. Another very splendid plant , common ncar Sydney is 
the giant torch-lily (Doryanlhcs exeelsa) which hears a loft on a 
stout stem, 10- 15 feet high, a huge <:luster of immem;e scarlet, lilies. 

The sout heastern part of Austra lia is occupied by Vi ctoria, 
the smallest state in t he commonwea lth, being a.bout the size of 
Kansas. Much of Victoria bas a t emperate climate, adapted to 
tbe st.aple crops of the temperat.e zones, and better suited j,o E uro­
pean settlers than the hotter parl s of Australia. 

Its smaller size a nd w ore uniform climate result in a. lesser 
variety of vegetation than in the larger states; bu~ in the well 
watered mountains of t he east are fou!lt! magnificent forests of 
giant gums (Euea1yptus regnans) , close rivals in height of t be 
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Californian redwoods. The forests of giant gums l with their UD­

der~rowth of trce-ferns and otber luxw'iant vegetation, are among 
the tine~t, in 1 he \""orld. 

Travelling overland from Yictoria to the west coast of 4ustraIia, 
onc tl'avc J'se~, foJ' the mo~t part a region of descli,s, or dry steppCE 
comparable to tho~c of Arizona 01' southern California. Extensive 
tracts sho,," only a sparse growth of sa It.-bush (Atriplex, Kochia, 
etc.) reminding one of the sa.a;c-brwill desert of Ken-tela and Utah; 
but for UlC most part there is [t growth of stunted trees and shrubs, 

Fll; , 1:Ib.-Sand:r desert ncar Oodnado.tta, South Australia. E ucufYl't,U8 sp. PJwto ., 
Dr. W . A. CannOl~. 

with scaHered bunch-grasses, and sometimes a few showy ber­
baceous plants. 

The commonest. t rees are gums of several species, the shrubby 
ones known locally as II MalIee." Other common trees noted were 
species of Casllarina, whose thin leafless twigs simulate pine­
needlcs, and i he t ree suggeRts a scruqby straggling pine. Cas­
uarina is cRsentially an Australian genus, although a few species, 
especially as strand-forms, reach the western 1\1alayan region. 

Of the sbrubs, several species of Acacia and a sandal-wood 
(Santa,]um), may be mentioned. In October, the golden flowers 
of tbe wattles relieved the monotony of tbe prevailing dull green 
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of the fo liage of most of the cieRert shrubR. Rhowy flowers were not 
abundant, but here fl.ud t,here mas:::es of pink and white eyel'l:l!:\t­
ings were seen, and the ;;;plendid scarlet flowered "::-)turt-pea/ ' 
(Clianlh'ij8 Dampl:eri), is abundant in SUllie localities. 

As the west coast, is approached the (:ollntry becomes Jess arid, 
and presently the increasing moistw'e is evident in the mOre luxuri­
ant vegetation and the profusion of showy Bowers which in the 
spring adorn the country. The train pa.'fiSC,~ ihl'Ollgh a veritable 
garden of brilliant bloom. The variety and beau! y of this floral 

FlO. 89.-Constru \·cgcto.tion. Perth, West Australia. Red gum (Eucalyptu8 
calolJhulta), Sunklria yntlldils. 

show must be seen to be apprecia.ted. ,\VhiJe some of 1he flowers, 
especially the many PapiUonaeeae and lilies, seem mOre or less 
familiar, most of them nre quite st.range to the northern botanist, 
many belonging to families entirely wanting in the northern hemi­
sphere-. The family Gooclenia.ceae includes many species of yellow 
Goodenia, and blue Dampiera and Leschenaultia, one of the latter, 
L. formosa of a blue so magnificent, that Once seen, can never be 
forgotten. 

Ground orchids are remarkably abundant in West Australia, 
mostly characterist ic Australian genera, e. g., Caladenia, Diuris, 
Thelymitra, and others quite strange to tIle European Or American 
botanist. Many of these are very beautiful. Another striking 
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feature of thi ~ rep;ion arc the 1l1any Rpct ies of sundews which 
[~bound in t he ~a lldy moorland;;;, SOlll e of t hem slender, half-climb­
ing plants rom' Of five feet. high , wit b pink Howers like !':maU single 
roses, while 01 her~ arc t iny rosettes of leaves l y in~ clo.'i':! to the 
ground. Yellow HiblJertias (Dilleniaceae), severnl prett.y Lil­
iarpne (e. g. , Thy~ono111 s, BUJ'(;hardiaL and species of Pattersonia , • 
of the Iris f~Lmj!'y ; lloronias and lllaDY species of the (.' lIJ'iOtiS Ittrig_ 

F IG , g().~ .. \. ,riJd ilOW('TS. P I'rth . ;\ t {'xtrf'lll(, lrfl. "Kan~n roo paws " ( .4m'f]o:an­
thUl> M anglcsiO; ll. I kwk8-;a orr1l!dJ~8. 

geT'-flower~J II \[\nciollen., a re con:lIl'lOn and ('hUl'ftct.crist ic. Among 
the many strnnge and showy f]o\\'crs peculiar to West Au~tralia 

none a re m Ore remarkable than t,he " Kangaroo-paws II of the genus 
Anigozanthus (AmuryJliduceac) . These flowers show the most 
bizarre coloring-green and :::.carlet, ye"now and black, red and 
yellow, or pure green. 

Besides the many species of Eucal.yptus., Acacia, and Casuarina, 
the smaller trees and shrubs include many Proteaceae, of whjch 
Grevillea, Banksia and Hakes are the most abundant; Myrtaceae, 
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wit.h numerous species of Leptosper'mwll, l\lclaleuca and C'al­
listemon, and many others less conunon. 

The only gymnosperm seen by the writer in " 'estern Aus1.raliu 
was a cJ cad, j_lIacfozwnia Frascl'i, ",hiGh was very common and 
a seriolls pest.} at' nnimnJs 3J'C often poisoned by cil1 ing the young 
foliage in times of drought.. 

ERpccia.lly abundant in \rest Aust rnJiu, but found also in the 

FlO. 91.-C,rclJd (i)}o/,/uzamia Fraseri), WI'SI. Austrn.lju. Photo., courteau (lj 
Mr. C. B. Lane·Poole. 

other stat,c!', are the "grass-trees" (Xanthorrhoea), ~1 riking if 
not beautiful features of t he vegetation. The larger fl.pecies ha,·c 
a stout trunk and recall in habit the tree-Yuccas of Southern 
California and 1\1exicoj but the numerous drooping leaves are 
much more slender and the innumerable flowers, borne on a taU 
club-like spike, are insignificant and quite lacking in the bel1utyof 
the Yucca. 

Throughout the less arid parts of West Australia, the spring 
display of flowers from August to November, is qujte unriyalled 
elsewhere, and perhaps pulminates in the Albany district, to which 
are confined many species, among them the curious pitcher plant, 
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(Ccphalot us), In nl rief y a.nd beauty, t.l1e flowers of the Albany 
dist,rici surpass an,\1 hing t he writer has ever ,-icen. 

The Yi~itor 10 r\u:-;lralin is at, Once im[1rcs:o;ed by the dominance 
of \ he ,!!.um frwc.4:-;. Ah hough t he prcnti\ing dry opcn lore~t is 
very IJlOl101011011S, one must rememher that some of the species of 
Eucalyptll .... are umon.l{ the ['1,al clie::;!. and Illost st riking of trees. 
The Karri (E. dil '('r;sicolor) of ",rcst Australia, and the giant gums 
of \'i('toJ'i~l , a .... \y('11 as other species of t.he moister regions of New 
~outh \rale::; and QuC'cn.<:;lund, arc umonp; the finest of all trees. 
:!\iany sp('(·if' .... )-.l1ow beautiful goldf'tl Or ruddy tints in the young 
leaxes. ('ont I':l .... ting beaui ifully wit h t he gray-green of the adult 
foliage , and the flowers [lrc ofton vcry shon-y, especially in some 
of the 'petie, of We,t Australia. The best. known of these is the 
scarlet flowered E. ficlloNa, ·which is often cultivated. 

The :.\1yrlfu.:cne, which include Eucalyptus, number ~1bout 800 
Au:.;tr:lli~ln ~pecie:.; , among \\'hich are othcr fine trces, related to 
Eu(·al.\·ptu~. A.ll1ong 1he~c are Tri~tanea, Angophora and Syn­
cD.l'pin. ]n the llloi;-;1er and wanncr J'cgion;-;, are also found species 
of .:'vlyJ1 us and Eup;cnia, both wide-spread genera. 

Even more nUlllcrOU:o: than the )'fYJ'taceae are the Leguminosae, 
with o\'cr 1,000 spccies. first in importance iti Acacia, with over 
400 specic~, everywhere abundant, und ranging; from tiny shrubs, 
a Jew inc'he:.; high, to trees of large size. They are generally known 
a~ {;wuttlc," and the ma~~es of golden flo"'crs of many tipecies are 
a fea1ure of the ;'-;Pl'ing landscape al l ov('r Australia. IVlany of them 
nre favoJ'it.jcs in t.he ga.rden!'; of California and the Riviera, where 
t bey often go by the m'Llne of "mimosa. 11 

The pca, family, or Papilionaceae, contributes a host of showy 
flowers to the. spring show. Their colors a re extremely brilliant­
pink, scarl('t., orange, yellow, blue and purple, and the flowers 
are borne in g-reat profus.ion. l'VI:lDY of the gl;:nel'a, e, g" Chorizema, 
Gastrolobium, ,Jacksonia, etc., are strictly Australian, but only 
a few of them are in cultivation. 

The Proteaceae, which have no representatives in the United 
States, and are almost enti rely wanting north of the equator, 
are third in number in tbe Australian flam. They are mostly 
shrubs, but some are trees of considerable size, thc latter 
most auundant in the rain-forests of Queensland and New 
South 'Yales. Of these, t he silk-{)ak (Grcvi/lea robusta) is often 



PLATE XLIV.-Grass-trees (Xanthorrhoea Prei..slSii) , WCSt. Au:!tralia. Phaw., 
courtesy oj Mr . C. E. Lane-Poole. 
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culti\-ufed) and le:;:-. fr(:'qucntly ot hers arc RCCt1., e. g. " 'tenocarpu£, 
l\1ac:u.lal1lia. 

Fc\v Au~t ralian trcc~ 111'f' mOre ('haractcJ'i~ti(' tban ~OlJ1e species 
of Rank:·du, ,dlO~(, ~jjH' ~('rra1t.' lem'e,-i, ~Illd big ohlong l:f:uds of 
£Iowcl',':'; arc n'ry :;;triking. Ex('cpl, for a few trec~ of (.}lC lJorthern 
rain-fnrc,'-it:-;, 1110.4 (If the Proteaceae arc xerophytic in habit. 

Ot.her charal'icl'i~tie ...-\u:-itruliao fumilies with few OJ' no J'el:lrc­
sent.atin':; {'il'cwhcrc are the Trcmandl':.L{,c:w, Goocicniac:cac, 
CHlldollcarc9.(_' a.nd Casllarinnt'cnc. 

Tilt' g.rIllJ)o~penw~ of Au:-:traiiH, apart from the cycads, Kauri, 
and .-\.rnu('al'ias, art" l110stly uf the yew fall1ily, t,he mo:-;1 important 
bein~ ~pecic~ of Pociocal'pus. 1\Iost nearly related to tbe northern 
(>onifer:-: arc sc\'eral species of Call it ri . .;, much resemlJlin~ cypl'cs~es. 

Ta~mani:1 hal'( a number of peculinr Tuxareae, ab~ent, from the 
mainland , but.. al~o found ill l'\ ew Zealand. The most impOJl,ant 
of these arc Dart·.nliufll unci Phyllo(·ladufi. 

Ferns nnel tlirir )'clnii\'{'s fl.re scarce, 01' \yanting in much of 
Australia, owing to tlw pr('\'alcncc of arid OJ' s('mi-arid conditions. 
''"hero 1 hC'J'{' i."i f'uffi{'i('nt, IItoi:.:t ure, howen.lJ', a:-: in 1 he mountain 
forests of Yil'l(Jria , 1\0'\' :4outh ,rules and Tasmania, they arc 
ahunclant nnci hL'\uriant, and form an ill1portant elf'mcnt of the 
vegetation. 

Tree-ferns are :lhundant in thc~e region~, especially species of 
Alsophiia and Di('ksoni:l, and in the \yetter districts, filmy­
ferns, and other C'piph.)iic specics abound. Arnall,!:!: these t he 
extraordinary stag-horn ferns (Platycerium), are common and 
"Gn'3,p\c\\QU~. 

Club-mosses (Lycopoclineae) and the curious Psilotum and 
Tll'lcsip1,eris, arc sometimes seen, and many il)teresting liverworts 
and mosses m~y be found by the student of these plants. 

Tasmania, unlike most of the Australian mainland, is e"rtremely 
mountainous, and in the west especially, has a heavy rainfall . 
Both in topography and climate it h as much in conunon with New 
Zealand, and like the latt.er there is an important element in the 
flora closely related to that of Patagonia and the Chilean Andes_ 
Some of the3C "Fllcgian" plants occur a lso in southern Victoria and 
the higher mountains of New South-Wales and Queensland_ The 
most important of the Fuegian types are the antarctic heeches (No­
thofagus), j,he sole representatives of the oak family in Australia. 



hi!. ro XL V.-Inceriaro! Kauri forl'st, Sortb l s1!lDd. Sew Zi':Jh})d. 
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New Zealand 

New Zealand, lying over 1000 miles from Aw4ralia, and like it, 
completely i~ol a.ted, con~ists of two main islands of aboyt equal 
;;:ize, and [I number of ~mn.ll out,lying ones. The two principal 
islands lie bct,\\'cen 34° and 4io S. lat., and the total area is fi little 
morc than 100,000 square miles. 

J\ew ZC'::l!anLi pJ'e;.;('n1.~ a stl'Ong rontl'll.Rt 1.0 Australia, both in 
topography and dill1flte. lt ti relntively sma ll area result,),; in a 
dccidedly inBu/[u' (· jimate with YC'ry much Ic~,r.; range of prccipit::t.­
t.iol) ::md 1 cmpcrat.urI:' 1.i-Utll is found in cont.inental Australia. 
Owing to the higher latitude, the l'iima1e as a whole it) rather cool, 
but ~('yerf' fro:--t is rare in the lowlands, ::tnd the effert of the sur­
rounding o('can iA f:E'f'n in the rclatively small range of temperature 
due to htit ude, Thw:> between Auckland in 1 he Kort.h I::>lrmd, 
and InY{,l'curgill l 1en df'_!:!TeeS further sout h, there is less than lO°F. 
diffcrenc'c in 1 h(' lI1Plln annwd temperatures, 

For the 1l10t;it pari , rain is abundant and well distributed, and 
ol'i~inany ('xt('nsi\"(~ fOl"c:-:i~ l'o\'el'cct mll~h of the ('ountry, l\1ost 
of the f01'(':..;1 IHl~ dis[lppcftred , espcciaJly in the 1\oI1h Island . 
There ~lre, llOw('\'el', in t he SOUill If;J:mci, arcas of ligh1 rainfa~J, 
whith arc n[lturaI gl'as,~-landR, and may be ('ompured to the Amer­
i cD..O pl'!lirics. The 1ll0::it i.mportant of these is 1.,hc Canterbury 
Plain. 

l\P\Y Zealand is "CIT mountainOUR, and there arc e)..i,ensive 
yo1canir fOJ'll1ntion~ cHpecial!y in the ]\-olib Island. The Hot,orua 
djstJ'jc'j, ffllnjJjIlJ' to touJ'isis, J'ccaJJs tJ){! YeUowstone Park, with 
it.!'l p;e'yser~ and t.bermal spl'in/.!;s. . 

The lofty sn.ow-rJacl Soulhern Alps paraJleJling lhe ",est coast of 
the South IslancJ , culminate in Mt. Cook, over 12,000 feet high, 
fTom ,,·bieh exicnsi\'e glaciers cieRcend, a1most to its baRe, These 
mountains greatJy influence the climate of the South Isla.nd, 
intercept ing a large part of the moistw'e from the ocean, so that 
in the narrow strip of t erritory, ' Vestland, between the mOlmtams 
and the ('oaRt" therc are stations with as much as 200 inches of 
annual raillfaU; \vhile Christchw'ch, on the east coast has only 
nuout 25 inches, and some eastern stations even less. 

This eastern dry region is mostly treeless, the grouhd covered 
with coarse tussock-grasses, especially Festuca N ovae-Zeylandeae, 



PL"TE XLVI.-C iant Kauri (Agathis iltU!tralis), Nc\\· Zealand. 
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and Poa cacspitmia. The contra.'ii bet\yeen this region arid the 
dense evergreen rain-forest of VI'cstJand, is very lnarked. 

The Illost important tl'ce of the great forest which once coycred. 
most of UlC North Island, is the Kauri (Agalhis r1ustrali&' . Very 
li ttle remains of thi~ primitive forest, and the K alll' j is almost 
extinct exc'ept in a fe\y rCf;.crvations. This magnificent tree is very 
different in apPcal'"nce from any northern conifer. "lVhile the 
young trce has the sume sYlnmetrical py-,rtlmidal form, this is 

FlU. !)~.-Cubhage .. trecs (Cordyline Australis) and native flax (Plwnnium tCII4X), 

North Island, New Zealand. Photo., MT. W. D. Reid. 

later lost, and the mature tree has an almost perfectly cylindrical 
hole, 60-S0 ft . high, sometimes 8-10 feet in diameter, or even 
morc, which divides abruptly into several widely divergent 
branches, supporting an immense spJ'ca~d iDg crOWD , which over­
tops aU the other trees. 

The interior of t.he Kauri forest wit,b its huge smooth gray pillars 
is most impressive. Associated ",th the Kauri are other char­
acteristic trees. Among these are several members' of the yew 
family, e. g., CfToi.ara" (P odocarpus T otara); "Rimu" (Dacrydium 
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cupressillum), boLh valuable timber-trees, and the curious Phyl­
locladus trichomanoides whose flattened leaf-like shoots, Or {, dado­
des " look like fern leaves. Other common trees arc Tf'einmannia 
sylvicola, (Saxifl'agaceae), and Beilsclunicdia t.arairc, of the laurel 
iamily. \\:einmannia is said to be the commonest tree of New 
Zealand. 

~'lany very ornamental evergreen shrubs are cornmon, c. g., 
Coprosma, Pjtto~poru m, Nothopanax, and as cvcry"whel'c in 

FlU. 93.-'l'utlea (LcTJiOI)terilS) 6!.jIJCrba. Tn.>t! .. fcrns in baf"kj!rolmd. 

Ne,,, Zealand, fcrus are much in ev idence. The tJ'ee-fcrm:; of New 
Zealand are especially beautiful and abundallt. C'yalhca medul­
laris, sometimes upwards of 50 feet high, is probably unsurpassed 
in beauty by any t ree-fern. 

In t he wet forests lianas and epiphytes are abundant, the latter 
including many bryophytes and ferns, as well as a good many 
flowering plants, among which several orchids may be noted; 
but these are much inferior in beauty to those of northern Aus· 
tralia. A very commoQ epiphyte, belonging to t he lily family is 
Asielia Solanderi whose great bunches of sword-shaped leaves 
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ding ·t,o the t runks and branches of the trees. It is often found 
attached to the slendel' tl'unk of the ""ikau " (Rho1Jaio, I!llis 
sapida), very common in the North Island, and the only palm 
native tg New Zealand. 

\Yhere the cleared land has bee!! abandoned, it is often invaded 
by the ubiquitous bracken (Pteridium (lquilinwn)/ and another 
plant which quiekly takes pOSi:iession is t he 1l1Vlanuka" (1.;1:7)(0 -

spennwn scopm"iwn ), a shrub closely rc~ernbling SOrne of the Aus­
tralian species. \Yhen in blooDl, t he profusion of pretty white 
flowers is quite ornamental. 

In open moist places, all over New Zealand, t wo cha ractel'i~tic 

plants at once llHl'act llUention. The nat.i \~e flax (Plwrmium 
tenax) and the IIcabbage-tree" (Cordylinc Allstrali!:;), both hand­
some plnntf', llre often seen in cultivation. The btter, sOll1etime~ 

in California known a~ I[ 'Yucca-palm," is not very distantly 
relat.ed t.O QUI' native Yu ccas. The flax yie lds an abundant st rong 
fibrfl which is manufactured on a large ~(:ale and i ~ one of the mORt 
important pro.-Iurt..s of t.he country. In Kovem ber, when t.hese 
two plants are in bloom, they p resent u. fine picture. The flax 
sends up from its great tufts of broad ieavef', four or five feet high, 
flower stalks of twice t.hat height, bearing racemes of dark red 
flowers, which are frequent-cd by the honey-su cking: birds. The 
stately ca.bbage-trees ha.ve big clusters of small white, very fra.­
grant floweJ'~. 

Among the common trees of New Zealand are several spe('ieR of 
Metrosideros (l\1yrtaceae), a genus dist.ributed over Polynci'ia and 
Austra lasia. lli. robusta, the II Rata.," is a handf'ome trce with 
glossy foliage, and a profusion of bright red flowers, the stamcns, 
as in many other Nryrtaceae, being t.he showy palt of the flower. 
lIf. t.o'1ncntosa is very common about Auckland, and },f. lucida in 
t he South Island. Some of t he species are climbers) and M. robllsta 
begins life as an epiphyte behaving like many of t he tropical bao­
yan figs. 

Further south the forest is of much the same type, but I.he 
Kauri is entirely absent, and finally the Nikau-pa~n disappears. 
In the extreme southern part of the North Island, near Wellington, 
one first encounters t he evergreen beeches, which are very char­
acteristic of many districts in the South Island. 

The predominant forest near Wellington is a mixed one. Fine 
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specimens of Kniahtia excelsa, ODe of the two species of Proteaceae 
found in New Zealand, werescen about \\Telliugton. This is a hand­
some tree somewhat resembling the Australian Banksius. Another 
iD terestj~g s:malJ t1'OO, is Q r-;pecics of Fuchsil1 (F. e:rc{Jrticata). New 
Zealand has 1 b1'ee ~pecjes of this othc.l'\vise Amcric:w genus. 

The b'cech forest ncar \Yellinp;ton is compof.l.cd e:'l;du~ i vely of t,wo 
species, ]l.TothoJagll,~ JIU"ca and N. Jl1cnzicsii. The forc~t is more 
open than the mixed forest, of the North I, land. Except for 
their very small leuses, they arc not unlike the beeche~ of the nort,h­
ern forests, and also remind one of the alder.'} of the northern Pacific 
coast. 

Cook's Stmit separating the North and South IRlnnclR seemR to 
afford DO npprcriahle balTie!' to plant migra1ioD, t.here being little 
differen('e in the vegetat ion On t he two sides of the :;;1I':1it) inclica1 ing 
that the sepam.t ion of t he i :i land ~ is 1,00 recent for u,ny mu,rked 
changes in the 1,"cgctat ion. 

The east ern Ixui, of 1 he South J, lnnd i, InJ'l(ely oc('upied by open 
gra~s-land-, the C:lntcrbury Plain, in which i5 situated the impor­
tant city of Christchureh, being the 1110:.:t ext('n!'ive, Thi~ is a 
rich agricult,ural and pu!->toral l"egion. \\'here it ha!5 not been cul­
tivated it i;;.: covereu by C(Jat'Se tU5Bock-grafl.:':lo;o;, and this is a lso true 
of the c!tstcrn foot-hills of the mountains. 10 a, few localities, 
where the ground js low and moist, .and in wme sheltered ravines 
in the coa.:-;tal hill5;, there are pat.cbes of forc:-;t. 

Crossing lhe South Island from ChriRtehureh to tbe west ,'oa,t, 
one traverses a great variet.y of country, with a. correspondingly 
va.ried vegetation. 

The tussock grass-land of the CenteJ'bury Plain extends ove,. 
the lower slopes of t,he mountains but, give!'; place, very abJ'llptly, 
to dense woods of the mountain beech (N olhQiagus Clifforlioidcs), 
marking tbe beginning of the western rainy district. 

At Arthur's Pass, about 3,000 feet elevat,ion, the inc!'easing 
moisture is still more evident. The country is an open rocky 
moorland, with a great variety of herbaceous plants and Imv shl'ubs. 
Preeminent among the flowers is the .'mperh giant buttercup 
(Rammell/us LY[llIii), with great clusters of big snow-while blos­
soms, und immense almost circular entire leaves. Anothel' com­
mon and beautiful flower is Ourisia macrocarpa, somewhat like 
a white Mimulus. 
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FIG. 94.-Bcech forest.. (Nolh(JjaOlUJ !mea) , South Island , New Zealand. The fern 
is PolIlsticilum vestilum. Photo., Mr. W. D. Reid, 

There is a very characteristic Bub~alpine scrub, including several 
species of Veror:ica, a genus remarkably developed in N ew Zea-
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Jand, ~s welJ as many others. Among the latter are various woody 
CODlposiLae (Olearia, Celmisia. Senecio); a lea(less leguminous 
shrub (Carmiehaeua); Gaultheria, Pseudopanax, and most strik­
ing of ali the con:o;picuous Dracaena-like Dtacopltyllum, 'Travers-ii, a 
low tree with bunches of long "eddish leaves at the tips of the 
straggling branches. In spite of the Yucca-like aspect, it is a 
heath, of the family Epaeridaccae, espodaUy de"eloped in Aus-

FlG. 95.-Tussock graS5-iLUld (Poo {:(Ug7)itOli(.t). Knuth J ~!and, :\Tew Zealand. PllotO., 
M r. 11'. D. Reid. 

tralla.. A second spedes of Ha.x (P}wnnium COiCl1soi) is common 
in this distri ct. 

Tbe descent. t.oward tbe west coast through the magnificent 
Ot,ira Gorge, is ODe of the finest pieces of scenery in New Zealand. 
Luxuriant forest complet.ely covers the precipitous walls of the 
canyon, and testifies to the heavy rainfall of the western slopes of 
the mountains. 

The beech forest of the higher ele'!aLions gradually gives way 
to the typical Westland rain-forest, a.nd t.here is an increasing 
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luxuriance in thL' rot](l~jde vegetation, where thcJ'c is a profusion 
of []')oisture-iovi ng plants like li\'el'wol't~ :lnd ferns, and sUl!h hcl'­
haeco lls ftowen~ as violets and the in1cmstinp; ~eDus GUDl1Cra, 
whir·h i:-: especially developed in i\ew Zealand. Tree-fcrn:.become 
more and InOrc abundant as one des(,ends, and in t he t,Yrical 
\Yest.!and forest nre c_IC'yclopcd in magnificent profusion. 

Thr )re8t hlnd min-forest is Olle of ext.raoJ'dinary hlxw'inn('c. 
The \"pry heavy prc<:ipii.n1 ion and mild temperatu re Tc:::ult in a rich 
vcgrtation that recall:, the )'lalayan jungle. Composed entirely 
of eypq~rc('n trees and shrubs, draped with giant crcepers and 
epiph.\1e;-;, and with groves of tall tree-ferns, it is hard to realize 
thai thi::; forest, in S. lat. -13°, corresponds in latitude to Buffa lo 
or l\lilwilukcc. 

Thi~ forest, i::i dominated by t \YO t rces of the yew family , Po­
dOCQl'PllS dacryrb'oides anJ Dacrydium cuprcssinu,'11I., and has been 
ca lled [l. n Taxad" foJ'c,-;1, for thif\ reason. R O"'cver, other trees 
art' ~ll.-;o ('0)l11T1011, ('~pc(' ia ll.r t\-re inmannia, all'caciy referreu t.o in 
connection with t he fO l'c;o;1 of the .!";o I1.h Island. Rehtt,ed to this 
i:;; another ahundant spc('ic;o;, QUillqllillia acufljotia. A very com­
mon shruh is ! 1.1·i.'if()il' lia rac(''//WS(I, with rather pretty pinkish 
flowers; othel' ahundant 8hruhs and small trees a.1'C spc<.:ies of 
Coprmmla, l\letrosideros and P~elldopanax. 

Ferns, n10Sses and liverworts IU Xul·ia.1e in these w('f. forests, and 
club-masse::; arc a.bundant., hath iCJ'rcstrial and epiphytic species. 
The interest ing Tmesiptel'is, forlllerly a~sociatcd ",it,h the ly­
copods, but now a:.:;sig-ned to n. das~ of itR own (P silotineac) is 
('ammon as nn epiphyte in many pla(·cs. 

Of the tree-ferns the ('Ol'll1110n Cbi i:-i D icl,.80nia 8q1wrl'OSa, some­
times 20-~O fret. high. LeB:::' ahund n_nl, is Hcmilelia Sm,ilhi'i . Of 
t.he epiph~1 ic fCl'm:: , th(' hf'aut.iful filmy-ferns a re e~pecially abun­
dant a nd luxuriant.. Of 1 hese t he very charact.eristic kidney-fern 
(Trichomanes rem!orme), with vivid green, rat her leathery leaves 
is peeuliar 1.0 New Zealand, :18 are severa l other species of Hy­
menophyllulll and Trichomanes. Another abundant and beauti­
ful fern, confined to :-lew Zealand is T odea (Leplopteris) superba, 
belonging tz> the same family, Osrnundaceae, as t he royal fern and 
cinnamon fern of t.he United States. 

As might be expected, these saturated forests are a veritable 
ga!,den of moss and liverworts which drape the trunks and 
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brancnes of the trees, and fOl'm thick carpets on the forest floor, 
and great cushions over every stump and fallen log. Big tU~:-joeks 
of Sphagnurn grow in the forest pools, and here ancl there arc 
colonie~ of the giant Daw80nia superba'l the taRt word in rnossp 
evolutjoD. 

The abundanre ano iuxul'ianee of the liverworts is astounding; 
it is doubt.ful if anywhere cbe in the world is a rit..:hcJ' growth of 

FIQ. 9G.-Giant moss (DaW80/~ia 8uperlm), K9.uri fores.t, North hland, Xcw Zea­
land. Plwto .. {)r. L. Cockayne. 

these interesting forms. They include some of the giants of the 
class, one in pmticulal', .klonoe/ea, PorsteT/:, being the large~t liver­
wort thai the writer has ever seen. 

The New Zealand rain-forests arc rich in climbing plants a.nd 
epiphytes. Of I,he latter some are permanent epiphytes, others 
begin life as epiphytes but later send roots downward and assume 
a terrestrial habit. The JJennanent epiphytes include many mosses, 
liverworts, lycopods and ferns, as well as a good many flowering 
plants like orchids, Peperomia, Astelia and others. Several New 
Zealand trees begin life as epiphytes. The seeds germinate on 
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the hl'an('hps of tree~l and presently the yOlmg plant sends 'down 
root, whieh de'cend ulong the trunk of the host until they reach 

FIG. !J7.-Sub-alpioe scrub, Arthur's Puss, South Island. New Zealand. Dra­
cophllUum TranerBii; in front, SuUonia diwricaia. Photo., Dr. L. Cockavne . 

the ground. Sometimes these roots coalesce into a more or less 
solid trunk, and the host may be completely strapgled. The 
Hrat.a lJ is the most conspicuous of these temporary epiphytes. 
Other species are .Dracophyllum arborcum and Griselinea littoralis. 
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Compared with Australia, N('w Zealand ha!o< few showy flowers, a 
remarkable numher of the plants havinp: white or greenish flmyers. 
There is, however, a ('on::;idel'able numher of u\:lJ'kcd ex(.'('ptil)n~ 

to t.his,_ike t he scarlet flowers of 1 he rat.a and native flax; 1 he hright 
yellow of Sophom lclraplera, and the showy IJluc or purple of maIl,)' 

specie::; of \"f']'oni(,~1. find varioLis Compo:-;il:lC, like Celmitiia. 
l Vbcll the ftoJ'ns of J\ew Zcalnnd and Allst,mliu arc ('ompal'cd, 

there inc fewf'1' ('orrefo;ponden('('~ than l1l i~ht, be :lDtiripated , ami 
i,hese arc largely of nort.hern genera ",hi(,11 are also (~omln(Jn to the 
.l\lalayan flol'a. The }Iala.ran element , howcyer, is relatively 
of lnudl ,[(rea1er impcutancc jn ?\ew Zf'nJ::l.Jld, wbere in spit e of t,}lp 

much cooler climate, a laJ'ge proportioll of the trees and shrubs 
are more or less evidently relnled to )la,lnyun types. There is 
very strong edclencp of former land cxtcIl:-iion ... to the north of 
New Zealand, and it i~ quit,e likeh' that the l\labyun genera. " 'hich 
New Zealand shares with Australia, ha,ye reached the fanner 
country qui1c ind('p(>ndc ntl~·. 

The di..;:-fjuclly Ausfralj~ln genera. arc rebtiveJy few in New 
Zealand ) some of the most impoI1,nn1, like Eucalypt.us, A('acia. und 
Grcvillca, bcing to1.uUy ah8cnt, The myrtle family, with over 
800 speclcs in Australia. has a scant 20 in )Jew Zealand, nnd the 
Prot.enrene, with approximately G50 in AURtralia, h:::..ve but two 
species in Nrw Zealand . The churaderistic Australian family 
Epacridaceae is well represent ,ed in New Zealand, as well as sev~ 
eral Alistralian genera of Or('hidacc,'le, Le~uminosae finei Composi~ 
tac; but it. has heeD sugge~tcd that fo:ome ·of these may have ol'igi~ 
nated in New Zealand, and laicr migrated to Australia. 

The Sub-(wtarciic Flora 

Reference ba:'\ already been made to t he presence in southeast 
Australia and Tasmania of certain plants which are evidently 
related to species found in sub-antarctic South America. This 
HFuegian" flora is much more evident in Kew Zealand , and bas 
been the subject of many careful investigations. In one of the 
more recent of these publications I it is .t,ated that 47 families 

I Scottsburg, K. , .. ~ot~s on the Rrolatitll) ~~tWC~1I til(' Flnras 1)( Sull-antarctic 
South Ameri('a unci N ew Zealand," Pllml World, May. 1915. 

Cocko.ync, L. , New Zealand Plan.Js Qrw Their Story, Wellington. 1919. 
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and 68 genera a rc common to the two regions, ancl j here arc 'even 
several identical species. The southern beeches C'\othofagus) 
ha ve already heen ment ioned, hut there arc othel' morc OJ' less 
famiii3-J' g("n{'ra, like Futhsi::t , (;craniullJ, IVlyoso1 , i ~, Yel'on~:a, H3-
nuncu lu:-i, etr. , a~ well a::; othcr~, e. g., OllJ' i~ ia, Dl'imys, Pernettya, 
Libert-ia., LallJ'ei ia , Af'telia, J\Iiihlcnl)ctkia, ctc. 

So ci iffi(,11 11 . i~ it to explain t,ht' tran:o;por t. of fiO many forms aCross 
the imlllense :-;irett:h of ocean between l\ew Zealand and Sout h 

Fw. 91'1.-Wct;tlalld rain-forc::;L tiouth l l:l!l\ud, t\cw Zealand. Photo., 
Dr. L. CockaYIHJ 

America, that one is com pelled to assume some former land con­
neetions, probably via some northern extension of the present 
ant.arctic regions. Such fossil evidence as is available shows that 
some of these COllunon types formerly existed in tho Antarctic. 

Further investigation may show t hat there was a northward 
extension of the anta.rct ic regions, with climatic conditions suit­
ahle for vegetation. If further discoveries of fossils should indicate, 
as in the northern hemisphet'e, t hat a uniform vegetation existed 
in Tert iary time throughout what is now the antarctic regions, 
it would explain 'Jluch of the present plant distribution in the 
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southern hem;,"phel'C. Migrants from such a ('ommon temperate 
floral shut, otT in t.he at, prc:'>cnt widely !"uncJcred regions, would 
in course of t ime show greater OJ' less divel'gcllrc, depending upon 
the diffe'tence in environment. The cool humid cl imates of Fucgia, 
Tasmania and southcl'n New Z~aland would be niore likely to 
preserve thc.;;;.e ancient fonns with litt le eh:ll1p;e, than the hot 
arid ciimllte of most of Australia and Sout.h A[ri(':1. 

There is Rufficient s ill1ilal'ity in the floras of Ro~th Afrir9 and 
Australia to warrant the aSSlIrnpt,iull of sOll1e former land eonnec­
tiousj uut such: if they did €xi..;;;t, were ~e\'ered at a vcr:r remot.e 
period. The !Jjgh degree of endemism in the two regions, points 
to 11 long period of isolation ; and while, foJ' example, such n. p('ru­
li::l..I'l;r sout he rn family as the Proteaceae, is abundantly l'epl'e:5cnted 
in both regions, there is not a single genu!; commOn to the two. 

The rain-forests of Qucen.;;;;land 3ml New South " ru les nrc prob­
aLly the remnan1.:=: of a once mllch more extcll."Iive flora of lVlalayan 
type. rt b certain th:11 at no very remote period, geologically 
speaking, not1,heastern AURtl'ulin. ami Papua WCI'C' lIniv~d, and this 
is am ply shown by both the floras and f:llIna.::: of the two regions. 

" 'cstetn Au.st,rlliill, however, is supposed to he plllt of II vcrr 
!lnGient continent whi ch wa.':! at one time compJetely separated 
from what. is now casteI'D Australia. In this am'icet westel'n con­
tinent it ha."l heen thought that mo:-:t of the peculiar auto(·htho­
nOuS Aust ralia.n types originat.ed. The typical AwstrniiuJl Horn 
shows a vel')' high degree of endemilitn, this I'ea.{'hillf!; itR maximum 
in \Vestern Australia, The proportion of both endemic gener!}. 
and species is very high, hut the numher of families n~preseDted 
is relatively small. The large Dumber of 8pC'c ic8 in certain genera 
is DotnbJe. Thus the genus Eur::tlyptuR has 0\'01' 200 :o;pc'(,jps, 

and of the Leg-urninosae, the largest fa.mily in the ;\ustl'a.lhin 
flora , over 400 species, 0)" approximatel.r one third of ihe total 
Dumber, belong to the single genus .r\1'acin.. The l\1yrt.a.ceac, the 
second largest. Aust.raliao family, has over 800 species and t.he 
Proteaceae more than 050,1 Several families, e, g., Candol­
leaceae, Coodeniaceae, are almost cxclusiyely Australian, and 
especially developed i u \Vest Australia, 

The typical Austral ian types are largely adapted to dTY condi­
tions, and after the union of eastern and western Australia, it may 

I t ... luidcn. ll)c. cil.. p. 166. 
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FlO. 99.-Vcgctation of ooaswl cliff. southcru part of South Island , New Zen· 
la.nd. At center, Celmisia Lindsayi; foreground, Poa AstQ1ti. Photo., Dr. 
L . Cocka/JM. 
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be asSumed that the extreme .'lridily and poor soils of the central 
part of the continent would be much better adapted to the xero­
phytes from the west than to the Malayan rain-fores11ypes, which 
seem te, have been to a great, extent evk1ed hy the drought­
resistant western immigrants, and arc nOw restricted 10 compar­
atively limited areas of good soil and adequate llloi:-:;t ure. 

FIG . lOO.-Atpiuc ,C!;rass-lund. elevation 4.500 f~t. Gelltiana corym/Jijcra in flower. 
South [slllnd, New Zealand. Plw(()., Mr. W. D. Reid. 

The autochthonous types have for the most part remained in 
Australia. Eucalyptus, Acacia, and a few Proteaceae, and a few 
others are found in the savannas of southern Papua, and some 
even reach the drier paJ1s of the Philippines, and range through 
Polynesia; but the great majorit.y of the true Australian types 
are unknown beyond the Australian continent. 

Agriculture and Horl'iculture in Australasia 

The cooler parts of Australia and all of New Zealand are adapted 
to the usual crops of the temperate zones. In Australia wheat is 
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p:I'OWI.1 on a i:lrgc ::.:cale and is much the most important agricultural 
product,. Corn, oat::::, and barley are grown in con.·.:iderable quan­
titie~ , and alfa lfa is an important forage crop in many plateR. 
Fruits and \'eg:etahle):: of many kinds thrive, and Rome fl'~t i~ cx­
r CJlted, c..~ p{'ria l1'y apples frotH 'Tu!;mallia. Grapes, figs, passion­
fruit, tlllcl oJ'ungc:-.; thrive in southern ALl~tJ'a li:l , and wine of excel­
lent fluulit.y is an importan1 product, especiully in South Australia. 
Dried fru it.s are made under mllch the same conditions as in 
California, hut. as yet the industry is st ill on a relatively small 
sl'~llp. 

In Quccmdand sujl;:.l1' is grown in considerable quantities, and 
tropical fruits, pineapples, bananas and papayas, are produced on 
a rom merriLl I :-:{,Illc, 

The climnte of 1\cw Zcal!lnd iF. 1,00 cool fol' tropical fruits , a nd 
the cuitinifecl fru it s amI vegetables arc a ll the fumiliar ones of 
the icmp('rate zone, 

Jr reds 

A!'; in :tit othpl' lands sctt.it'd by European;.;, there have also 
come Il1llny plan1 i mllli~rant~, not, always n'el('ome, These weeds 
hllil from many cotlntl'ie~, ] n the hotter and dryer parts of Aus­
t ralia , lllany of 1he weed~ have Come frOI11 India, Bra7.il or AJri('a, 
while in t he tempcrni,e parts of Aust.ralia ami New Zealand, they 
arc thc fam iliar European and Amcrican weeds, li ke sorrel , dock, 
thist les, plantuin, efl'. 

Pruis of Aust.ral ia, especially Queensland, ha\'c been invaded 
by t.he Ameri can prickly-pears (OplLntia spp.) which have proved 
a very seriolls pe::;t. I t is said that in Queensland , 30,000,000 
acres have been overrun hy one species, causing imrnen~e damage, 
America has al.<o contribllted the cock le-bu r (Xanthium), Stramo­
nium and some other 1,l'oublesome weeds, In the cooler and moister 
parts of Australia and New Zealand, European blackberries, 
sweet-brier, gorRc and broom, have escaped from cultivat ion and 
become very difficult 1.0 eradicate, . 

South Africa, whose ('lirnate is so like that of Australia, has 
contributed a number of plants whi cb have become more or less 
completely naturalized. The common calla lily may often be 
seen growing in ditches in southern Australia, and several hand­
some South A4,ican Iridaccae, Ixia, Spal'axis, \Vatsonia and 
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H omcria, a re sOlTlct irnes seen growing along the railway emlxlnk­
men ts and eJsewbel'e. Homcriu i,:; s~ljd to be poisonous, and may 
be ranked as a weed. A showy yellow Oxalis (0. cermw) has also 
run wilrl, and the Ii Cape-weed" (CT]J1JIOsiemnw. calendulacea) 
uovers acres with its light yellow daif.l.Y ffowerx,l 

TEMPERATE ROC'TI-I .Al\mm CA 

The transition from the tropical regioD:" of Brazil Lo t.emperate 
Argentina nnd l"ruguay is very gradual. Sout.hern Bnlzil extend::; 
beyond the Tropic of Capricorn , and the hig-hla nds have a climate 
not unlike that. of parts of Sout.h Africa. Like the "oulh African 
plateau, 1 he rain, whil'h is much hC!lv iel' than in centJ'[ti Afl' iC'a, 
fu lls mostly in ~ummer, and very hot. summel'~ contrast wit h 
relat.ively cold winters, 

Much of the COlintry is oren gru.ss-Iand, but the valleys sholl' a 
luxuriant sub-t ropical vegetation, and thel'e arC many beaut iful 
flowering t rees, ~hrubs nnd crcepers, some of which arc not rare in 
cultivation, Among theRe may be mentioned, the beautiful Jac­
aranda, with if!3 ITHlsses of blue flowcl's, and grateful foliage j the 
gorgeou8 orange Bignonia 11ClHlsta, and the purple BougainviUea, 

Southern Brazil i:; a loo the home of an Antuparia CA , Braziliana) , 
a very peculiur genus of conifcr~, (·onfincd 10 South Arneri('a 
and the Aust.rHjian l'cgion, This tree forms plu'e xi.ands, lik e the 
northel'll pine;:;, ancl associated wi th it is an unrlel'gl'on-th of II mate" 
(lle,'t Paraguayells£s), a shrub of t he holly fmnil,'" ,yho."c leaves 
y ield the mate tea, c:..:tensivciy U:3ed by the nativci', [mel no~v 
beginning t.o be un a lt icle of export. 

A .. m ong t he sub-tropical typcs of :",()ut,heJ'n Brazil and oOl,thern 
Argentina, Ure various palms, Home of which are in culti vation , 
like Cocos plwnosa and C. dalil, of Len seen in ."onthem California. 

Paraguay, like ~outhel'n Brazill has a sub-t.ropical climate wi th 
abundant precipit.ation especially in the eastern pOlt ion, so that, 
t here are luxUI'iant fOrest s mainly of evergreen t rees, but with 
predominantly deciduous species on the dder flo ils. 1" e~twa,l'd 

the forest becomcs mOre restricted in itl:i range and is inter:;persed 
with open prairies, with some palms and scatte I'ed t hi ckets.:! The 

I For n ful\pr account or the Au!'.trnlflsi:m vegetation. see til(' writer'!; papers 
in th(, America rt JOl, 1'II(I/ vJ Botany. Vol.. X, ,Iullullry, April.. December. H)23 .. 

! Hardy, !o.L E. , GCQ{}ral>hy of PlantlS. Oxford. 19:?O, p. las .. 
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Parag\lay tea, or maU', is abundant in thiR region and t'olledcd 
in great quantit ies, 

The Paraguay river i:-: flU Lject. 1,0 great ftood~, nnd the low (,Quntry 
ici then ipu ncln.led ~o t.hat the lund adjacent to t. he l'iYcr bc('omc::l 
an immense swamp. 

Soutb of Bl'uzil and Paraguay, and eaf.;,t of t he Ande:-; lies the 
great plain of Jhgrntina, the pampa~! rovering 1,houRancis of 
milcR with a sea of gruRS, like the I\'oJ'th Amcl'ic'nn prairies. As in 
Nort.h Ameril::J , t he western pO,{iOD:-' flf t ilese plains are a rid and 
iwokell , anci :.;pttr~e l y ('()\'cred wit h l)un(_'h-gras~e~, intcr1'per:-:cci 
wi th t uft::: of dry Ilwl'ny :-:h ruh~ and Cadi, Illlfch like t. he dc~crtti of 
Arizona and soul hern ('a li forn i~L SaI l; pan~, where t he barrcD 
ground is (,oY(~ l'ed wit ,b n film of white alkaJj a rc a lso rClllinif:ecnt of 
Our own southwe:-:t , 

The pampa propel' extend :.; fl'om rJ'U~U!ly to the Rio Colorado 
Deal' the nOJ1hern houndal'.)' of Pntagonii.l . . The general aspect. of 
t.he pam pas llJU~t he Hluch lik<:> the plai[ls of the centra l l:nited 
Statefo:. TIl(' graR~e . ..:; arC' 1110:.;lly hUb('h-gr!l.Rsc;o: belonging to several 
gcnera-Htipa, A . .ri:iticla: _·\ndropogon, Paspn..illlO, Panicum and 
otheni, nnd th('::,'e ('ompletrly dVlllinalc the land~('ape. '''he1'e 
water seU les in {,he hollowR of the rolling pra i.rie, there may be a 
continuou~ turf of finer p;rasses, anci Howe-ring herbs. Originally 
great numl)£'J's of ost ric:he,..:;, g!WlltlCQ," , flnd H![Ll]r ,~mal1 l'odcnts 
inhabit-ccl t hCf::c ~rass-landR; but wi t h t il£' ('()lTlinp; of t he wh ite mun, 
these have bC('omc greatly red uced in nlilUbCI';i, and now the pampas 
furnish pl1sj , urll~e for vast henls of cattle unci hor~es. ' Vith the 
rapid set.t1ement of 1 he Al'p;cntinr , va:-;i ar('a~ haye p:onc under the 
plow , and the Argentine wheat nnd (,OI'D compete in world markets 
with the gra in of K01tb Ameri('H., _·\u:-:1ra lia) Jndjn and Ru~f.tin. 

As in all newly seit led ('ountl'ie:-:., plant illllTtigrants have come, 
and European w('cci:-: haye invaded t he (:uitinLted areas. Especially 
notable is the cal'doon-lhist le (Cynara Cardu,1){;ulws) whi ch js said 
to cover extensive tracts of country almost to tbe exclusion of 
other vegetat ion. 

South America narrOws rapidly southwm'd and DowheJ'e is the 
climate of the pronounced continental type found in most parts of 
the nortbe rn hemisphere in ('orresponding I:.ttit.udes, a lthough 
t here is a marked difference between , ... ·infer and summer , 

Buenos Aires, in about the same latitude as Los Angeles, has 
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much the same range of temperature, \'iz. , 1Q.j.o-32°F., but the rain­
fall is twice as great. The southern extremity of Patagonia, has 
a harsh, but not extreme climat.e, comparable with that of the 
extreme north of the British I slands. It 

The greater pan of Patagonia. is a most forbidding semi-desert, 
a sandy 01' !'t,ony iwoken plain, with scanty veget atian comprising 
only t he hardiest of plants. The scrubby i""hes have small 
leather), le~l, 'e,o;;, and are often hniry OJ' ~ ji('k.r. Showy Bowers firc 
nlmost wantinp;, weedy Compositne, plantain and verbenas being 
among the ('h:lracteri ~ti(' plants. 1 

The !:;QutheI'Dmo:::.t ]1:lJ't of Patap:onia hns much more rain, and 
the climate i:-:; a moist., (·loudy ancl windy one, with mu('h less l'an~e 
of tcmpcJ':.lturc t han the drier region to the nOlthca~t. The 
stormy (·limatc i~ not conducive 10 1ree growth / but conditions 
favor the cif'yt'lopment of a. moorland Ycgctation. Tussock­
I(rnsses (1'0(1 flabella!a) form huge tufts o\'er the clrcary moorland, 
and prostrate evergreen shrubs cover I he ground in places. ~ 

The flora of the Palkland Islands whose climate i~ even less 
genial thun thflt of t.he mainland, hus heen somewhat carefu lly 
studied.:-' 130 spec·jes of flowering plant.s ha\'c been described, of 
which 26 arc endemic. The ferns and mosses number 75, and the 
a lgae and fungi, ] 73. The most conspicuous plants are the 
tu:;sock-gl'!lsf';es, and of the prost ra.te shrubs, two are notable, a 
peculiar umbcllifel· (Azor. ila glebarial and " myrtle (MlIrtus 
1Iunuull[{/ria). 

Fu('gia 

The great Andenn chain gradually diminishes in height as it 
appl'osehcft 1 he exl "cmc southcm part of thc conti nent.. The lower 
slopes, and the adjacent {'OUf't receive lllu('h n10re rain than .the 
east coast of Pnta.gonift, and tlw climai.e i.s much milder, so that 
conditions arc fuw,rahle for a relatively ri(,h vegetation. The same 
conditions pl'C\'uil in Tierra del Fuego, across the Rtraits of l\1agel­
lan, and the Fuegian J'egion develops a low scrub forest composed 
mainly of the southern beeches (lI'othoJagus antarctica and N. Jet­
tlloides) , wjth a dense undergrowth of shrubs and herbaceous 
flowering plants, and a rich growt.h of ferns, mosses and lichens. 
The Fuegian flora has a considerable number of species either 

1 Dnldc. luc. cil .. • ~. 2 Hardy. loc. cit.. 162. 3 Drudc. loc. cit., 540. 
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ident ical with or related to forms found in !\ew Zealand, Tasma.nia 
and parts of Austral ia. Among the~e are the ~pe('ie!'; of C:unnf'J'a 1 

Astelia, Nert.cra, and Nothofagus. r\ f; in~lc conifer, L'-boc~dnui 

ietra(!on&, is found in tbe Fucgi:ln region. Other Fpc(' ics Orelll' 
fuM,her north in t he Chilean Andes) and another is L. decurrcn.'i , 
the in rCDf'f' cedar of CnJifornin .. 

Hardy rOll1pal'CS the climate and vegetation of Fuegia with 
thnt of the north of Great Britain. 

Chile 

Chile occupies the Pacific ('oastal :-11 rip of ~(}lIth America, hetween 
latitude 18° and [.i5°, conesponciing in North .America t.o the eoa~t 
from Central l\lexico to southern Alaska, and t.here is a striking 
similarity in the climates of the two re~i onf; in cOlTcsponding 
lat itudes, due to similar condit ions. As in North America, the 
narrow coastal belt is bounded 011 the cast by the {2;rca1, Cord illera, 
and the climate is a pronounced maritime one being dominat.ed 
by (,}le lI·ind. from ihe Pacific. 

Of course, as Chile lies in the southern hemiRphere, the seasons 
Me l'e\"er~cd when compared with North Arne l'iea, and the northern 
regions are t.he hot Ones. Like the we~t, ('oa..."51. of 1 he t"nited State~, 
winter is the rainy season) and j:;;:, a.<;~o(· i atcd ""it h norther!," winds 
corresponding to the J'ajn-bringjng sout.h winds in California; 
while the summel' fair~weather sout.h\Ve~t, winds corl'er-;ponci to 
the prevailing northwest summer wincl:-:; aJong the Californian 
coast. 

All of northern Chile is extremely dTy-practically rainless, in 
fact, ancl • .lmost clest itute of vegetation. This is the region of t,he 
famous nitrate deposits, the source of great. wealth t.o t.he country. 
This long strct.ch of arid country extending int.o the tropics, forms 
a.n effect-uat barrier to the southward migration of tropical plants, 
which are almost entirely wanting in the temperate parts of Chile. 

The scanty rainfall of a/l of northern and much of the oo8$tal 
region of central Chile prevent.s the growth of any plant, except 
those adapted to long periods of drought. It is not remarkable, 
therefore, that a-s in corresponding regions of NOJ1.b America, 
Cacti playa very important r61e in tile flora. Other dry region 
plants like species of Euphorbia, Croton, Cassia, Ephedra, as well 





THE SOUTH TEMPERATE ZOSE 361 

as a good m .qn,Y bulbous pbnt.~ and . ..;hDli-lived annuals, are aJ.'io 
charactel'i!';tic of the region. 

The country aboll!; " alpl1r[li~o, wliirh in lut itude nnd ('iima{.e may 
be comJiD-l'ed to southern California, has a Bora whieh is decidedly 
reminiscent of the Ia.tter I'f'giou.' 

There nre many genera familial' to the Californian botani;.;t , 
e. g., Calanciril1i :1, Baccbnri:"i) Cilia, Lupinus, Ri~yrin ('h i um, etc., 
but, there :1rc also many which Ute exrJII:-:i\'cly 8au{,b Americnn . 
Some of thc~e nrc very ::;ho\\' .)" , nnd nre ('u ltivated in our garden::; 
and gl'eenhOll.'iC.", Ca}c'eolaria, R{'1Jj7.a_llt}JU~J nftstw1iums nnd 
Pet unias, are familiar ill~1,an('('s of thct'\e heJ'h~l.ceous pbnt~, while 
in the 1110i ;.;(,('1' ioraiiiie:o: like ravines nnd the higher mountains, 
are many trce~ und flhruhs wbich arc hi~hly prized in cultivation. 

Rome of the coml1:tCm weed~ have come from t he J\1ediiclTanean 
region::>, and ute abo common in C:Jliforni~ . Among the earliest 
plants to ,·e:-;pond to the fir:-t aut,ulhn rain ."; arc t wo COTllmon weeds, 
the bur-clover (Jlfr};co{jo del/licu/ala) and Ole ,. :\ lfiJal'ia" (ETodium 
cicularitHl/) both very eOIllmon in C'al ifornia, \\'here the seeds 
sprout within two or t1H(,C days aft.er the fi[·:'\t, good rain and soon 
cover the hare ground \YiHl a film of fresh gJ"ecn. 

Among the churacteri ~ti(' :o;pC'c ie:; of YuJparaiso, a few may be 
mentioned. ~ Kellr the shore on ~]'anite banks are spedcs of Bahia, 
Eupat.orium , Lcutcl'ia, Rcnccio, Eryu~ium, Puja (Bl'Omeliaceae) , 
Lobelia. Of 1he 11<'rba('cot1~ phllt~ Cakcolaria, various Cl'ucif­
eruE' , Ri::;yrinchiulll, Cerast.iulll, and yarious gras:-:cs. 

On the mountain slopes and on the plu!piHl back of Yalpnruiso 
Rei che mentions, among ot.hers, t he following as cb n.ractel'­
isi ic. Low bu~hes a nd :-=crub included specie;:, of Bacchari", l\'Hih­
lenbeck ia, Azura, Flourcnsia, HaplopapPu R, and several others; 
associated with these were rnany showy herhaceous plants, e. g., 
Sisyrincbium l Seilla, St.enandriu1U, Thecophilaeu, while occas.ion­
ally a Puja 01' Cereus was seeD. A few climbing p lants were [llso 
noted, especially a yarn (Dioscol'ca), and Ari"[%chia Chilensis. 

Near Valpara iso are numerous mountain gorges in which there 
is a dense grmvth of taU shrubs, including some showy forms like 
Fuchsia, Eupatorium and Lobelia, as well as others less familiar. 
Among the interesLing herbaceous plants hi a \vild potato, Solanum 

I R eic}lC. K .• P/lllnt:ClIrerbrc£I.«7Iq '" eMlc. Dl£ YeOET.\Tl O:\' DER ERDE. V10. J9B. 
t Reiche. loco cit. 
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Atfagua. In thi~ region also} is a fine palm (Jubaca l!.peclabili.'1) , 
One of the largest gl'OYCS of thi~ paLm {)('rUni a1 Cocoian, in lat,. 
34° 10', In California, in almost the same latit.ude north, i~ the 
only naiive palm, Wa.hi71g1onia filifcra. 

South of 35° the rainfall increases and in favorable l o<:alitie~, 

true forests bcp:in , increasing sout,hwurd in extent and luxuriance 
wit.h the rapidly aU~1clll,ccl precipitation. 

Along tbe coa~j" opening to the seu, are pl'ott'dccl v::tlleys. re­
calling the redwood canyons of central California, nnd harhorinp: 
a fairly henv,)' forest in which the beedles, Rome ('Ycl'gJ'ccn j 01.he1'8 
dcciduow':l arc the most important trees. These becc'hcs 31'e as 
has been pointed out" a prominent feature of the sub-antarctic 
forests of FueJ!;ia, New Zealand I Tasmania, and associated with 
them are also o1hcJ' tree genera common to the sQuthennost parts 
of Soutb AIllCl'ic:1 anti AUHtl'ala8 i ~, c, f'., ,,'cinrn3l1niu, Podocarpus, 
Drimys, as well as a good many shrubs and herbaceous species. 
One in particular, .l!"reJ'tcra depressa, a pret ty litt le c\rcrgl'CPIl trail­
ing plant , hUi:i an c:x1,1'::wl"din:1ry range, being common in New 
Zealund a.nd Tasm::mia, and al:-o kno'YD from some of the moun­
t a ins of western IHalaya. 

Southward from VulpaJ'3.iso t.hel'e is a rapid increase in t.he raiD­
'fall, and ferns, mOf'ses and other moisture-loving plants become 
mOre and more abundant, and coniferous trees playa mu c:h more 
important role in the forest, The m:yrtle family is represented 
by species of MYlt,us and Eugenia, both genera also abundantly 
represented in t he Australasian and I\lalayan rain-forests. The 
myrtle family i, largely developed in the tropical forests of South 
America, as it is in AustraJia, and another c.haracteristic AustJ·a.1ian 
family, the Proteaceae, has also a number of general two of which, 
Embotbrium and Lomatia are shared with Australia. Another 
genus, Roupala is exclusiveJy A.mel'ic.'lD. 

The Chilean Coniferae are mostly southern genera, Podocarpus, 
Libocedrus, Saxegothaea and Al'aucaria, the latter, as already 
mentioned, being another genus which South America shares with 
Australia. The Chilean species, A. 'imbricata, popularly known as 
II monkey-puzzle," grows in the mountains of Chile at an altitude 
of 2,{)()()-3,OOO feet .. 

Central Cbile, both in climate and t.opograpby, much resembles 
the corresponding regions of California, and the central valley 
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I ,et ween the Andes and the coat;tai hills has been compared with 
the great central vallcy of California. There is t he same expanse 

of open gras&-land, with an extensive development qf evergreen) 
often thorny shrubs in the foot-hills, like the chaparral of the foot­
hills of the Sacr"""ento aod San Joaquin Valleys. 
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o~ the ('oa~t the rainfall becomes very heavy. ruldivia , Jat. 
40°, has 100 inches annually, almost the ~amc as on the coast of 
California in the same latitude north, and the heavy rain-forests 
of central Chile lwyc their CDunterpaJt in the magnificent conif­
erous forests of northern California, Oregon nnd \Vashington. 
In both region~ the climat,e is a cool and uniform one, which with 
the abundant. IIlOi:-;ture results in evergreen forests of the greatest 
luxurian('e. 

The cOll:-,tit.llPnts of these forests in Chi le and North America, 
howc\"o1' , are vcry different. " 'hile the northern forCRt~ are com­
posed almost, ('xciu::iiveiy of conifers-redwood, spruce, fir, hemlock 
and cccl.'l],) ett., t hc:,c playa very .c::ubordinate role in the Chilean 
c·oastn,l foret:t where the prevailing trees are beeches and other 
broad-leaved evcrgreens, quite wanting in the northern forests. 
Among the lllO!':t cilaraclcri$t ic of lhe~e are the following -Dr.z"mys 
Tf'inleri (~Iagnolia('eac-), Laurelia al"Omalica (l\lonimiaceae), .~{yr­
lus IUIIlQ, A(';rtoxt'cll1n lJ{{'nctatwn (Eu phorbiaceae), Flotow/·a 
cliacanlhoides (( ~onlpo~itlle), n-cinnwnnia lrichospcrnut (Cunonia­
ceae), CryplOc(lrya 1Jcwnwj, (Laur::tccae) . Species of Laurelin. and 
'Yclnmannia arc both important trees of New Zea.land. Only 
a sing:le conifer, Podocarpus Chilcnsis, is found in this forest., and 
this is not a dominant tree. Among the shrubs are species of 
(lJ'ise1inea (Col·naceae), Lomatia and EmbQthriul11 (Proteaceae); 
Escallonia (Saxifragaceae); the latter with handsome glossy folia~e 
and prett y white, pink Or crimson flowers, often culth·ated in 
California and other warm 1rmpera.te regions. Fuchsias are also 
frequent , as well as c\'ergrecn barherries, myrtles, and the less 
familiar Bacc/Jatis, Ari$totelia (Tiliaccac), a.nd P.5eudopa.Dax. 
The two latter, wi th Fuchsia and Griselinia, arc characteristic 
genera of !\c\y Zcalruld. 

These cooJ min -forests abound in mosses, livcnvort.s and ferns, 
among t.he latter a tree-fern (Alsophila prllinaia) , and epipbytes 
abound, among which the filmy ferns are notable. 

Climbing plants are abundant including a scarlet nasturtium 
(Tropoeol1t1n specios1t1n) and a beaut iful climbing lily (Lapageria 
rosea), both occasionally seen in cultivation. 'Vild :rams (Dios~ 

corea), a vine, GisBlls stria.la, and a number of less familiar genera 
occur, and several parasites of the mistletoe family are common. 

ViTjthin the dark forest flowers nre scarce, but in clearings, a.nd 
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at, the edge of the forest are many shrubs a nd herbaceous plant s 
of great beauty. or t he shru bs, t he handsome S07)hora letraplera, 
with ye llow pea-flowe rs is notewort hy, a~ t he ~ame species is wide­
f'prcad in J\ cw Zca lnnd and also oceurs in Lord Howe .rsland. 
A_/.<;Irocrncria UlI 1'0 II fiaca, a showy lily sometimes seen in cult iva­
t.ion, a. l'3sphcrry (lhtbU8 ulm1:rolius) , a viole1, an o,,{'hid (Pogonia 
t('lra]Jhyl/o. ). Cakcolal'in, Risyrinchium, and Calandl'inia a re some 
of t hcse Howel's of the morc opeD n rea~. Li bert ia, a Jjljaceous 
gen uR al)o:o found in Ansi ralas ia, m ay also he (·jt ecl. 

A:;('t'nd ing the mountains cast of ValcliYia, t he rain-fol'e~t is 
repia('ed hy one in wh ich ('oni fer ouH 1ree:-; UJ'C rno l'c pr ominent. 
One of t he most import.ant comrner(' inlly is Ule II Alerce" (Vil;;­
rO!Ja Pala(/om'co ) whose t imber is highly e:-;teemcc1 and which has 
been Juetty "'f'1I exterminated in many places. Several other 
conife rous gellera occur, viz' l Raxegot haea, Podoc8. l'puS, Libocc­
drus, t he latter t.he only g:enus occurring in the Llnited States. 
Of t he lm"er sJu'ubs, 8. specie.~ of Gaultheria recalls the I: s81a1" 
of 1 he P acific coa.st, a nd t he li t tle wintergreen of Atlant ic North 
America. 

Among the 1I)0:-:.t J'emarkable of t he Chilean plants is Gunnera 
Chilc1l81:~, ::Ioll1e1 imes seen in cul t i,·u,tion. 1t suggests a gigant ic 
rhubarb ,yith huge lea\'es 4-5 feet across. A st ill larger species, 
(,' , manicala is found in Brazil , and in Ha waii 11 very similar species, 
C. 7)ela7oidea li,'cs in t hc mountain rain-forest. 

Rout h of lu t" 43°, t here extends a cha in of islands cha.racterized 
by ra in-fo l'es(~ in which mo:-:ses, liverworts a nd ferns are developed 
to an e:-... trao l'd in:1ry degree, forming dense carpets on the forest 
floor, and co\'cring t he t runks and branches wit h a t hick drapery . 
T ree-fcrns, however, a re appa,rent ly much less abundant t han in 
t he rain-forests in t be same latitUde in New Zealand . 

The rain-fo rest occupies the whole coast of southern Chile to 
t he c.x.i.rcmc t ip of Fuegia; but with the decreasing t emperature 
t here is a marked fa lling off in the number of species, and t he t rees 
become more stunted; but t he vegetation is still, for t he most 
Plut l evergreen, foJ' alt hough the climate' is ra w and boistero~s 
t here is no excessive cold. 

The predominant t rees are t he same as in the forest further 
north , beeches, Libocedrus, PodOcarpus, Weinmannia, Myrtus, 
Drimys, etc. There are extensi ve bogs with peat~mosses in which 
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grow' a good many plants closely related to thc bogs of thc fur 
north, sll ch as sundewsJ butter-wort (Pinguicula), marsh-marigold 
(Caltba), crowberry (Empetrum), anel others. Of the lo\\'er ever­
green gl'onihs tue ,'u,.ious ferns, including it Oleicbenia. Dnc­
rydiwn and OroboiLls are also characteristic genera. 

The Chilean Aora, as might be expected frolll t he g-rcat range of 
latitude, ~hows marked differences between the nOlth fLnd south. 
The extreme dc~ert conditions of 1 he north ('onstitute an absolute 
barrier against inva~ion of plant:s from the moist tropics. This 
accounts for the complet.e ausCllre in Chi le of Rucb striking familie::: 
as the .. o\ .. raceae, Seitamineae, Bignolliaceap, l\1nlpighiaceac, and 
the bamboo)';. The palms, so exten~i\'ely df'veloped in tropica! 
America, are restricted to two species, onc of whit·h , Juania 
A 1tstralis, is confined to the island of J lIan Fernandez. The 
Bl'olllcliaccae, more xerophytic in habit , ha\'e a considerable 
number of representatives but are much less impOJtant tban is 
the case in most other parts of South America. 

On tbe other band, owing 1,0 the cool and moist coastal climate 
of central Chile, many sub-antarctic specie£-: ex1cnd far northward, 
a condition paralielled in California by t.he southward e:-..1,ension 
of many boreal species in the coastal redwood belL. In both regions 
there is also a migrat,ion southward "long the higher paJi.s of the 
great Cordillera. 

A comparison of the floras of California anel Chile sho\v upwards 
of 150 genera in common, and although a large ptwt of these arc 
wide~spread in temperate climates, there are a good many strictly 
American genera, and some confined to the Pacific slojJe. Such, 
for example, are many Cacti, the creosote-bush (Lanes ), Bac­
chal'is, Encelia, Grindelia, Orthocarpus, l\llirabilis, and others. 

There has been proba.bly a migration in both directions, as some 
genera are more characteristic of the nort.h, oiher::; better developed 
in the southern hemisphere. Thus Calandrinia, which has some 
half dozen species ill California, has many more in Chile, and also 
Australia, and is presumably of southern origin. On the other 
hand, Orthocurpus (Scrophulariaceae), with ahout 30 species in 
Pacific NOlth America, is represented by a single species in the 
Andes. 

While the number of species common to Chile and the Pacific 
Coast of North America is small, there ure several which could be 
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mentioned, Thus t.he Chilean strawberry (Fmgaria Chilensis) 
is very common on the diffs and Rand dunes about. San Francisco. 

None of the Chilean conifers belong to northern typos. Podo­
caJ'pus 'is represented in tbe 'Vest Indies, but ot,herwise, except for 
Libo('edrus with :l ~oljtary species in California, the Chilean co­
nifers belong'to ~h·j ctJ.r nustTaJ gem.'ru, Araucaria and Fitzroya. 

Southern Chile ha:; n. flora which is unmistakably related to that 
of Kcw Zealand and Southern Australia; indeed so intimate is this 
rehiiollship, tlmt. if seems extremely likely 111:1t some SOIt of land 
con nedion mu::.i at, one time haye e:ds1.ed between 1 he~e countJ'ies, 
nOw so widely sC'vered. Kot only are there many ~enera in com­
mon , hutl ~OIl1C fifiy t:pecies are cited 38 helonging t.o bol,h regions. 

Many of th'~ tJ't.'€fS cbaraci.eri;;;tic of the f()rc~1s of Hub-antarctic 
South AIllE'l'ica and ]\Te w Zealand belong to the :-;a:JIe genera. 1n 
both rcgiollfi thc antarctic beeches (Ko1bofagus) abound, and Stich 
genera as ,,'einmannja, Laurelia, Al'istotelia and Drimys, char-
11c1.eristic of New Z(>aland, but quite unknown in Ameriea, except in 
t.he Chilean reg,ioll, indicate that thcse have reached South America 
from some southern land which hHS djsappeared, while t he pres­
ence in Chile of :-:uch a striking New Zealand species as Sophora 
lelrapfera, already referred to, and the occurrence in Kc\\' Zea­
lanel of throe spccies of the c8sentialiy South American genus 
Fuchsia, make it pretty <:crtain that ,t.here must have been some 
much more intirnate connection between Sout.h America anti 
Australasia thon now exists. So muny are the COJT€'sponciences 
between the Andean and sub-anturct ic floras of South America 
imd those of I\ew Zealand, as to make it practically certain that 
these regions have been in connection at some fOlmer time. 
Presumably this connection was via some e,.,:iension northward of 
the existing nntarctic eontinent. 

Temperate South America has contributed many ornamental 
plants to our gardens. From South Brazil and Argentina come 
the Petunias, Ye!'benas, and Portulaca; from Chile the showy 
Calceolarias and Schizanthus of the greenhouses, Salpiglossis and 
nasturtiums. 

The garden fuchsias are derived largely from Chilean species, 
whUe in milder (~Jjmi1,t.es the pepper tree (Schinus 1nolle) , the 
monkey-puzzle (A1'au.caria imbricala) evergreen barberries, espe­
cially Berberis Darwin;;, Escallonias, the heath-like Fabiana, 
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passion-flowers, and the bea,utifuJ Lapageria rosea, are among a 
few of the notable horticultural contributions of Chile. 

]\1ore useful , if not; ornamental, is the potato, several species of 
which are native to Ch ile ~l.nd Peru. 

The Ckilcan Oceanic I slands 

Off the coast of Chi le are two groups of volcanic islands said 
to be situated On a commou ::;ubmarinc ridge. The southern 
group, Juan Fernandez, lies directly west of Valparaiso, the second , 
San Ambrosio and San Felix, further DOlth, 900 km. from the 
coa.'3t. 

There nre three islands in the J unn Fernandez group, two of 
them, ]\1asaticrra and l\'I llSafuera, baving peaks respectively 1,000 
and 1,800 HI. in elevat ion. There i~ an c:o-.iensive evergreen forest 
deyeloped over mu(!h of the t wo larger islands, but in the drier 
parts the vegetation is to a. great extent herbaceous. In the driest 
cli::tri cts, especially on rocky slopes :lnd cliffs, are many xerophytes, 
among them a lal·ge bromeliaci (Ochagavia clegans).l 

The general character of the forest is 'Duch the same as that of 
the Ch ilea n {'oast, but there is a, very large proportion of endemic 
species. Perhaps the most notable is a palm (J uania Australis), 
with the except ion of J ubaf'(l 8pectabilis, the only Chilean palm. 

Ferns abound in the islands, many, like the filmy-ferns. being 
epiphytes, while tree ferns are also common. On Masafucl'a the 
elevated plateau of the interior is covered by an cxi.ensive growth 
of ferns, forming what has been called a "fern-steppe." 

According to Drude, ' of the 102 species of flowering plants in 
Juan Fernandez, no less than 70 are endemic, and there are 10 
endemic genera. 

The archipelago of San Ambrosio and San Feli, is very barren, 
and the flora extremely scanty. Professor Bailey Willis, of Stan­
ford University, who recent ly visited San Felix , which formerly 
had extensive guano deposits , collected foul' species, one of which, 
Thamnoseris lacerata (Cichoracea.e) is a monotypic species, endemic 
to the islands . 

1 Reicher, Loc. CU., p. 267. 1 Loc. cit., I? 132, 
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Abaurill excelsa, 215 
Abies, see also Fir 
A. amabilis, 131 
A. (utioolai. 124, 127, Fig. 41 
A. ~randis , 119, 131 , 130 
A.lusiocarpa, 121 - 131, Fig. 30 
A. ma~nificll ! J.t.8 
A. pcctinata, .l(j 

A. Pinsuro, 58, 112 
Abronia. 137 
Abyssinia. 170,171 
Acacia. 5~, G3, 160, 170, rn ! 173, 181, 

IS!), 2-l3, 2,lF. 2';0, 3W, 318, 332, 
349, :351, 353, 357 

A. Ambicn, 179 
A. p:iraITnc, H3, 318, :320 
A. Gregp;ii, 155, PI. Xll 
A . horrida, 173 
A. 1\oa, 257 
Acanthus, r52 
Accr, ~ee also Mnplc 
A. elrcinn:ltum. lao 
A. glabrum, 120 
A. macrophyllum. 1:.-10 
A. Neg-uncio, 140. 144 
A. platanoirics, 47 
A. pseudo-platanus, 47 
Aconitum, Aconit<:, see a lso Jllonk's-

hood, ~7 
Acrocomia, 261), 294, 2ft:) , 303 
A. sclerocarpu, 204, 295, Fip;. SI 
Acrostidtum Ilu reum. 113,159,219 
Adansonia, sec Baobab 
A. uigitat.u , 1M 
Adder-tollf,{UC, Bee Er(jII,J,';"(Jm'utN, Opkt'-

Oglo8~ulII 
Adenostoma, 14 1, 144 
Adhesive seeds !lIlU fruits, Hi 
Adiantum IJ6Ciatum, 140 
Aescbynllnthus, 209, 212, 238 
Aesculus. see also I/orlic-<:/lestnul 
Ae. Californica, 141 
Aetoxicum puncta tum, 365 
Africa, 157 
Afzelia, 200 
Agapllnthus. 308, 31] 
Agathis, sec also Kauri, 24, 215, 223, 

248, :l36, 338 
A. Australis, 336, 338 
A. Palmerstoll i, 248 
Agave, 57, 112, 15G, 205, 303 

Ailanthus, 76 
Alarill, 91, 128 
A. csculcntu, 91 
All!.'Jka, 28, 33, 37-38, 84., 128 
Albany, \" est Aus!.rali!l., 3~1 

;{f~j;:i~, 1~3t 206, 228, 31-l 
A. stiptlluta, 2J~ 
Aleppo Pinp, ~ce Pillus 1I(ll£'p{,!l.~i,~ 
Alel'cc, see ]t'itzro!j(I 
Aleurit~s 1\'lolueCllll:l, 2-19, 2,jG, 257, 

pl.x:\:n . 
A.lfllJfll , 1\·ledic.'Igo R'l.ti\·ll , 319 
Alf1laritl, sec ErorliulI/ 
AI_g-ne, rl, 6, m-D4-

Blue-green Algae, 4, 234 
Brown Alp;:lf', !)(j 
Calt':J..rcou8 AIguf', 5 
Col"fdlinc Aig-ae, 5 
Red Algae, 5(i 

Aigarobn. sre Prosopis 
Algeria, ()O-()3 
A Ilamanda, 292 
Allium, 49, 143 
Almond,52 
Alnus. Alder, 35, 41 , 47, 129. 140 
A iocasia, 238 
Aloe, G6, 105, ]70, 171 , 19S, ;)08, 3 1(i, 

318,319, :J20, PI. XL 
A. Rchl('chleri, ~~O~, Fig. 85 
Alpine \'cgetu tion 

Alps, 49 
.4.tl;(8, 62 
Carpa.tiJiRlls, 4H 
Pyrenees, .;W, 40 
1\H. Rainier, 131 
Hackl' ]\!Iounl:lins, 31, 120 
Switz'erhmd,5O 
Tyrol,50 
White Mountains, 31 

Alsophilll, lGg, 185 
A. {'rinitn .. J93 
A. p:la.ucn, 2(){i, 228, Fig. 60 
A. Kllrnn.runensis, 168 
A. pruinosa, 365 
Alstroemcri.'l.ll.urtllltiaelt,3GO 
Altai Mountains, 37, (is 
Amaryllis, AmnryUidaccllc, 308, 330 
A. be.lln--<.ionna, 308 
Amazon, 271, 273, 274, 275, 281 
Amecameca, Mexico, 265 
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Ameinrwilier, 4 J, 00 
Amorphu eanescc lls, lOS 
Ampf'iopsis, 7ti , ~ 
Amomum, 208, 220. 23:J 
Amurphophallus. 2(l7, 3:33 
A . Titllnurn. 207 
Andes, 282, 283, 2..~-I . 2SU 
Androrncdu, j7, U;\ 101 
Andropogon, i(hl: 1 I:?~ 243, ~llS , 3;,7 
Anemia phylliti ci)s. 29-1 
Anemone, 30, 33. 37, 41, 4S, ;)3, SO, 

'i'.7, 93, IDS, 2-10 
A. nt'tllnro ... Jtl , no 
AW'lllotbee:l. J I u 
}\np;plicn. ;is 
Angiopt.cris, 21G, 221, 2+4, 253, Fi~. 

U4 
:\n~ios pcrms, 9 
An~o(a , ITi5 
A np;ophonl. 3~~2 
Angl'llP{mm. l(k~, 195 
A . f'burn('um, HIH 
Anigozlllllhus, iSJO, Fig:. 00 
Annal!) , lOG 
AIlOf!!lCCU<', see fd~o ('ulihml Apple. 

228 
Allsella Africuna. 172 
Ant~Ln'li{" Continent , 13.23 

An t. bCf'.ch, SCf' NolhofaQlls 
Alit, [os.-;jls, :JM) 

AlHiarill toxienrin., 228 
AI1I,hurium. 278, 2D5, 208 
Antilles, 301 
Apocynacco.e. 2&~ , 202 
Apollogeton dislachy:}. :313 
Appalachiltn Mountains, 84, 96 
Apricot, 197 
Aquilc,[!ia, see also Columbine 
A. formosa, 42 
A. cot'.rule.'l, It5 
Araccae, Arum, Aroid, 1 , 72, 113, 

162, 185,207,214,215, 2Hl , 220, 
~a~: i~t: ;~~1 277, 278, 290, 298, 

Arnlia., 72. 176, 177 
.Aml Sea, 37 
Arakan Mountains, 94 
Araucaria, 9, 24, 51, 322, 325, 333, 

339 
A. Bidwil[jj , 322, PI. XLI 
A. CUllninghamii, 325 
A , excelsll, 325 
A, imbricuta, 363, 369 
ArLutus. 53, b6 
A. Meuziesii, 132 . 
Arbor \ritu.e, see also 1'huya, 90, FIg. 

J7 
Giant A., 119, 130, Fig. 29 

ArcJut.n~eJica , 33 
Archo~tophoellix, 244, 245, PL XII, 

FI~ . ti~ 
J\. CUJlTjiJlL:'h~uni.'lnJl, 24-·J 

~~(~f~z~~~~[iiJ ,22if. '27 
~~~:~~;'i~~~~~ry Flora, 27 

Arct1~~~J~J~.~Jos; see also AftJllz'1I1ita, 

A. UVfI-..ursi , !)Q 
Areca , IS~, Hl2, 196, 201 , 22,~. 2:J7, 

246,325 
A. Cflt.cchu. P l. XVIl 
Aren~:I ., 20 1, 237 
Arenan,1,42 
Ar('thll~a , 95 
ArgC~~:\lM, 274, 355, 350, 357, 358, 

Ar~stidn stipniti('s, 172, 17-1 
Anstolt'lia . 3 .. l(i, 3G5, :.H:;!) 

:ti~~~~~h1~: ~cir 
A . . Chilensis, 3G I 
Anzona , 85, 153-:15G. 2(i3 
Arrow-head. see SI/giltarin 
Arrow-nJot. (:r..l:.irantll, l\Iarllul:lccne.) 

277) 292 

~t~~i~Jd~~~'4~' 108, 122, 12-t 

ArtocaQ>U8. Arto~'arp:lce:1c . 200, 215 , 
218,237,270 

Arulldina speciosn, 21;,. 220 
Asclcpilt(iaccae, see also ..lf ilkwcetl. 

3J4,320 
Asclepias, lOS 
Asco phYllum nodosu1'I1 , 01 
Ash, see ldso Fruxinuo, 4.7 , 40, (12 , 70, 

92, 103,269 
Asia, 157, 170 
Asia MillOr, 52, 6G, G7 
Asparagtls, 1, 170, 31G 
A. plumosa, 316 
AS~()9;CU ulso Poplo.r, 41 , 43, lOH, 

Aspidiurn munitum. 140 
Asp}~llium, 120,205,229 
A. fihx-f(>emina, 120 
A. NidUl' j 205, 229 
Ast.c\, 4J,94.,109-1l5, 120 
Astcha, ~39, 347, 350, 359 

t~~~al~~~i~,3iL I 108, 109 

~~:b:~~,mLa~ 43 
Atlantic Islanels, 65 
Atla.ntic North Americll.: 84 
Atlas M()untains, 50, (H, 62 
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Atlfl.S·cedn r, 62. 63. Fig. II 
.1\. din, Luke, 42. 43 
Alripiex, 144,300,328 
Attalca., 288, 294, 29(;, Fig. SO 
Aucuba, 74 
AU5trnl ia, 13, 14, 213, 242, 320, 351, 

354 
Australasia, 349 
Austria,4i 
A\'icenni:1, 15~) , 182,288,300,3 14 
A. nitidll, 159, IS8 
A. oUicinalis, 182, 300,314 
Azura, 301 
Azulea , see a lso Rhor/otiClUiron, 68. 76, 

78,83, 90.98.101 , H5, 240 
A. cnlenduluC'ea, 98 
A. occidentn.lis, 145, Fig. 40 
Azedcracht.n Indica, 181 
Azorella glcbaria, 358 
Azores, 52, fi5 

Bnbitma, 307, 308, 321 
Babinda. Australia. 323 
Buccharis, 2G6, 3GI, 365 
Bacteria, 4 
Budris, 2flfl, 280, 288, 303 
Baculariu, 24.5 
Baguio. Plliiippine Is18.nds, 239 
Buhia, 361 
Baikal, Lake, 37 
Baikeaen. piurijuga, ]74 
BalanopilOra elongntu, 231 
Balat.a, see MimuS(1)S 
Balanocarpus, 200 
Bald c~'Pre8S, see Ta:r.odiu1n 
RaleaTlc Islands, 59 
Balj, 234 
Balkans, 48, 67 
Balsamodendron , 1 i7 
Balsam fir , see a lso A.bics, 89 
Bamboo, 72, 8 1, 163, 190, 268, 286, 

P!.XVI 
Banana, sec nl80 M'Usa, 58, 72, 79, 

197,208 
Banajao M t., Philippine Islands, 236, 

238 
Bandar Saroe, Suma tra, 210 
Ba.nksia, 327. 32Q, 330. 333 
B. grandis, 329, 330, Figs. 89, !)() 
Banksia rose, 78 

~:b~b::: ~\: ~~:':8!~~,Z;~, 169, 
l73, Fig. 50 

Barley, 67 
Barringtonia., 217, 234, 236, 314 
B. speciosa, 217, 234 
Basswood , see Tilia 
Batavia., Java, 226 

Bates, H . W., 280 
B!1uhilliil., 173, 174 ,204,206,237, 279 
Bay, see C.; /IIbflllu/.(Iri(l 
Bench mornillJ!-glor.v , sec I J)Oflloea 
Bench pea, S<'c Lnlhyrw$ 
Bear-~rry, see Arrl()staphyfo8 
ilcec!1f1 , 2 H 
Bcckera, 163 
Beech, see also Fagus, Nolhojogw:, 

II , ~G, 35, 45, 47, 4,s, 5~J, 8 1, 83, 
89, 93. 96, 99, PI. IX 

BegoniA., 168, 20a, 214, 221, 223 , 238, 
23() . 240 

Sehring Sell, 32 
Belin Sombra. 57 
Bcllende.n l~er Mountains, Australia, 

243 ;j?3 
Bengal, 'S;y of, 70 
Berbcri$-Barbcrry, 48 
B. repcns, 119 
B. Darwinii , 369 
BerthoHetiu cxcelsn., see Brazil-nul. 
Betcl palm, sec ilreca 
Bigelovin, 123 
Bignonia, Bignoniaceae, 100, 185, 

275, 282, 355, 356, 367 
B. venustu, 355, 3H7 

Bjl'C~:I'/~6~1~3,21io~~2~Ooo~51~~' l~ld 
Canoe, B. , ]06 
Birch steppe, 37 
Yellow B., B. lutea, 89 

Birds, agents in distribution, 16, 
255 

Bird-cherry, sec Primus 
Black Alder, see /lex 
Blac.k Forest, 47 
Black Walnut. s< ... c Jllylans 
Bladder Kelp, Ht.>e MllCTOCystis, Ncre-

ocystig 
Bleeding heart, see Dice1lfra 
Blister rust, 2 1 
Bloodroot, see also Sanguinaria, 87, 

1}3 
Bloomcrill. 141 
Bluebell, Scilla nutanR, 51 
Blue Mountuins, Jamaica, 301 , 304, 

305 
Blue Nile, 169 
Blue Valerian. ~~ POlem07l'iulII 
Bombax, Bombacaceae, W2, 191,269, 

276,280,282,303 
B. Malnbariculll, 191 
Borassus, 169, 195, 245 
B. ftllbelliformis, 169, 182, Fig. 56 
Boronia, 327, 33J 
Borneo, 210-218 
Boswellill, 177 
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BOLtlllica\ GarurllS 
Buitcnzorg. Jm'a , 226 
ClilcUlW, l~ l 
Singapore, 20(i 
Peradcuiytl, Ccyioll, l!ll 
Trinidad, 2!)-1 

Bougainvillea, ,i2, 283, :3:}5 
Boute ioa oliv;ost~\chy:J., 108 
Bowt!lIin,24t1 
Bracken, S('e also Pl('rilli/IIII, 4i, ~f)O 
Br:lInblt·, sec also H(lsJlb~;,.rll, RU'I/).~, 

98,2Sti 
Brazil , 271-283, :15;;, :i:3i , aliH 
Hritzil ,\iut , 274, 27f1 , ZIG, 2S0 
Ercvoor! ia, 1-1 I 
British C'olumbia .. lj, 1:11, 130 
British Islauds, til 
Broom. sec also ('!Jll.~W;, 20, 45. 48, 53, 

59,00,3,19 
Spanish u., sec Sparlillill 

Brugmansifl,22J 
Br'yanLhlls, 1J1 
Bryopbyte, see Lil'Cr'lI'ort. olIos,'; 
Buckbean, see .\fcllyuntl'tj$ 
Buckeye, tlCe Ac.~C{iIIl~ 
Buck-thorn, see RhuIII1Ius 
Buddleia., 72 
Buffalo Derry, i>C'P Shcpherdia 
Buffalo graSs, Ullchloc dactyloides, 

108 
Bugamiu. 274 
B unch b'TUSS , see also 7'wSliud" gNU;S, 

1(){;, l 08 
B urkl'a. 173, 31 fl 
B. Afric:l.na, 319 
Burma, 185, 194 
Buttercup, S<..-'e also RanUlICII{u8 , 2-1 

28. 45, 50, 93, 2·W, ~43 
Butterfly petl, sec ('WorM] 
Butterfly tulip, !;Ce C(j{ochortwi 
Uutt,erwort, see }~i'!gllic IlICl, 
Button-bush, sec C'ephairmthux 

Caatinga, 273. 27.J, 282 
Cabbagt. ... Palmelto, ~ec Sa/;ol 
C. palm, see Ore.()f_/oxa. 
C. tme, see Cordyhnc 
Cacoucil~ coccincll, 275 
Cacti, 52,106,112, 152, 156, 198,204, 

265, 26i, 283, 300, 303, 320, 357, 
359,367 

Cnesaipinia bonducellll, ]S9 
Caesnlpineac, 279 
Cakile maritima, 94 
Caladenia, 329 
Caladjum, 282 
Calamus, 202 
Calandrinia, 361, 366, 367 

Cal~('ul:tria. 28G, 3Hl. 369 
Calt'lllla, IXl 
Otlifornia, ~:j, 132, 139, 142.2G3 
Calb. Calla-lily, 52, 307. :113, 354 
CaJlisl(,IlWI}, 3J1 
C'alJitris. til, 313, S:H 
C. c:uprrH.~nidt".s, 317 
C. qu:uJrivaivis, GI 
Calluna. vul.l.!aris, 47 
('aloeborlus, J2;3, Ha 
C:iluph: ... Uutll. 2()U, 230, 257 
C'alopop;on. O:j 
Calth~1 p,dllstris. sec !llso IlfaT,~h-

lI/(/ri{I(lld. ;:iIi, H;), 367 
Calyc'anthlls, 1·1{; 
C:llypso borealis, 3G 
Cnlystep;ia. 300 
Cum:ulsiu ciicL!lcntn, 109, 148 
CUlllellia, 73. 7-1 , IS5 
('Iwlpallul:.t, !jO, lOti, 170 
C. rotuo<iifoli.a, 100 
Canadu, 2!l, :j3, 8-1, 85, 88, g9, 116 
Canary Islands, 52, oli, OG 
Cunan' Is. date, (iti 
Cnnar~' Ilut, Cunariurn. 228 
Candollea, Candolleat:eue, 329, 334, 

351 
Canna, 113, 162, 270, 278, 282, 290 
C. ludic;t. 102, 2U2 
Cunnon-halJ trep, see COUf'Opila 
Canterbury Plain, Sew Zealand, 33G, 

3~3 
Caper, Capparis, B4 
Cape Hcgioll, l:iollth Africa, 307, 308-

3 12 
Cape-weed, see Crl/plustemmu 
Carapa, lS2 
Carboniferou8, 3, 8 
C:lr(.'ross. British CoJumbi.2, 42 
Caruamine, 140 
Cardoon, see C'yuur(l 
Cari!)Su. 172, :l07, 314 
C . etlulis, 172 
C. (('rox, 307, Fig. 83 
C:lrJinia,40 
Carludoviell,2i7 
Carmichaelill, 345 
Carob, S('<' Ceralollia 
Carpathian Mountains, 46, 48 

8~C:m-~~;~i~!!~i;.J 46 
Carya, Sec also Hickury 
C. rnicrocarpa, 106 
C. alba, 106 
Caryota, 202, 205, 207, 22 1, 228, 245, 

325, Fig. 59 
C. urens, 202, 325 
Cascu.de Moun ta.ins, 123, 124, 132 
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Cn.Smlra, W'c Rhamnus 
Caspian Sea, :n. (is 
Cassill, &4, 172, 17-1, 189, 228, ~33, 

275,279,281,318,359 
C. fistula, 172 
Cassio lM' ,30 
C, tctra~on~l, 30 
Castanca, sec also Che.~tn'1J.t 
C. vesca, 47 
C. rlcnt.ata, m 
Castunopsis, 146 
Ca..<:tilleia, 109, 115, ]20.1:31, 13S,2SG 
Cassytha filiformis. 15H, :)10 

Cusu~l~~~2~~i3~: il~' 217,234,235, 

C. equisetifolia, 234 
Clltulpu, 7-1 
Catha, 170 
Cat-tail, see Typha 
C'aUleya, 2S6 
Ccallothus, 137, 1:18, 146, 150 
ceda;;C~~I~':!1~~~;:'lu"i7JerUS, Cham-

Cecropia, 280, 287, 288 
C. pulmaLa, PI. XXXI 
Cedrus Atlantica, 62, 63, Fig. 11 
C. Deociara, 70 
C. Libani, 51 
Cedar swamps, 101 
Cedrcla., 184, 230, 280, 303 
C. odorata, 295 
C. TOOlltl, 184, 247, 248, PI. XXIII 
Cereus. 155, 361 
C. J!;iganteus, PI. XlI 
Ceiba, 162, 290, 30~, aso 
C. pent:llldra., 290, 299, PI. XXXVI 
Celastrus, 76 
Celmisia, 345, 349, 352 
C. Lindsayi , 352, Fig. 99 
CeltiR, see nlso Hackbcrnj, 93, 230, 3lG 
Celltaurea., 48 
Central Africa, ]71 
Central America, 269, 286 
Ce.ntrul Europe, 46 
Century plant, see also A gave, 52 
Cephalantheru, 150 
Cephnlnntbus, 144 
Cephnlotnxus, 76 
Cepbalotus, 332 
Ceratoptcris, 113 
Ceropegia, 193 
Cetrtlria, 33 
C. cucuUata, 33 
C. Ismndica, 33 

gh~~C:b!~~:S:O{ 0193 

Chamnebatia, 144 
Chamaecypnris, ]01, 128, 150 

Chamaec.\·paris Lawsoniana, 150 
C. NootkuLcnsis, 128 
C. thuyoide~. 101 
(,ha.maedoriu. 2G8 
CluLnlacrops. 53, 61 
C . humilis. 53, GJ, Fil-( . fl 
CJwpurrlll, }W, 1I7, 118, J25, 146 
Charl1('eR{!, 5, 9--t 
Chcilanthcs. 172 
Chenopodium, 286 
<;:heriplmji, India, 178 
Christrhun:h, l\ew Zctlland. 3:16, 343 
Cherry. see also PrUII-/ls , 43, 47,48, 

7'2.81.90,93,98 
Chestnut, 21, 35, 47, 48, 56, 91, 96, 

2~O 
C. blight, 21 

Chicago, 22, 106 
Climate of, 22 
Prairies of, l()(i 

Chickwwd, 72, ~{86 
Chil'l.288 
Chile, 2,59-367 

Oncllnic iAhlnds of, 370 
Chimaphila, 3li, 119 
Chinquapin, ]40 
China, 74, 76 
ChrysopbyUum, 113 
Chlorogalum. 143 
Chorizema, 332 
Chuzenji, Jupan, 81 
Cinchona, 224, 279, 284, 286 
C. succirubrn, 284 
Cinnnmomum. 7S) 237 
C. camphora, 78 
Cinnamon fern, see Osmu'rIda 
Cinquefoil, Sl."C Potentilla 
Cisslls. 168 
Cistus; 53, 59, 60 
C. Monspeliensis. Fig. 10 
CitruUus, G4, ~20 
C. colocynth US, (i4 
C. vulgaris, 320 
Cladium elTuswo, 110 
Clarkin. 142 
Cla.y1,oniu., 32, 150 
Clematis, 49, 93, 100, 1G8, 170 
Clerodendron, 161, 16S, 172,221 
C. splendens, 161 
Clethra, 101, a03 
C. alnifoliu, 101 
Cliathus Dampieri , 329 
Clitoria, 292 
Clove, 197,235 
Clover, I 
Club-moss, see also Lycopod, Lycopo­

dineae, 8, 35, 240, 298 
Clusia.,296 
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Coastal Plain , Eastern tTnitec1 States, 
gG , 100. 102 

CoconuL, CorDs, 16, 11 3, 164, 189, 
211 , 234.235, 253,313,355 

C. dn.iil , 3:35 
C. plumosa. 335 
Coelogyne , J f.l3, 220 
Coffee , Coffer\. 172, 224 
C. Arabicu, 177 
C. EngJcri, 172 
("o\ehieum. 64 
ColcuR. HIS 
Co\ocl1sia antiquorulTI. 25S 
Colocyn1h , spe Citrllifus 
Coiomhin., 283, 2SG 
Colombo, 189 
Colorado, 115, 110 
Colorado Desert, 144, J54 . Fig. 48 
Colpoon, 172 
Columbia Rh'cr , 123 
Columbine. He<' also .4quiic{)ia, 4.2. 4n, 

t15. 150 
Combrctull1, Combrctaceuc, 159, ZGn, 

275.314 
Comiant.buR,274 
Compositae, 4f1. 59, lOS. 222, 23-1, 2;'i8, 

266,260,292, 307,311 ,349,358 
Comptonill, ]01 
COIl!!O, 165 
Conifer, Conifcrnc, 9, 10, 74 , 119, 138, 

21 5.325,359,363 
Cono(:nrpus ereclus, 159 
Continent.al Di,·idt·, 116 
Cou\'olvulus, (H , 70 
C. l\'lauretanicllA, 64 
Cook's Strait, 343 
Copaiferu., 173, i74 
C. co/eosperlllll, 173 
Coprosma, 339, 346 
Corul Islands, 249, 250 
Cornl-root, Coro l!orrhiza, 36, 11 9 
Coralliuef!, S(:'e Alga~ 
Cordaitales, g . 
CordiUenl. 85 
Cordyline, 338, 341 
Corea, 7-1 
Coreopsis, lOS 
Cork oak, SIJC Illso Quercus suber, 57, 

59,64 
Cotyledon, 42, 300, 311 
C. huemispheri cum, Fig. 85 
Cornel, Comus, 36, 41 , 119, 128, 130, 

148 
C. Cnlladcnsis, 00, 41 
C. Florida. 98 
C. Nut,tallii, 130, 148 
C. Suecica, 36 
Corn-Bower, I:Jee Ctlltaurea 

CorsiCft, 59 
Corypllll, 191 , 192 
C. ulllbraculiferfl, PI. XVII 
Costa ili c-a, 260 
CO!;tus, 20S, 2:20, 278, 292 
C..oto ncaster, 72 
Cotopaxi, l\H. .. 284 
Cotton, 58, ]87 
Cotton-g:rass, sec also ETiophorum, 

30,42.50 
Cotton-wood. sec also Pap/aT, POPlI-

11l,~, 109, IHi, 11 8, 140 
Couropita Guiallcnsis, 29S, Fip:. 92 
C ranberry.!)Cc !llsa l'accin£ll'lII, 28, 95 
Crfll!],('g:us, see also JJa,wt/wTn, HS 
Creosote bush, sec LarTea 
Cretaceous, 6, 9, 10 
Crete, sg 
Crinum, 113, 166 
Croion, 170 
Cryptomeria, 76. 81, 82 
C. .Japonir,:]., PI. VII 
Cryptostemma clllendular.ea, 35':i 
('utumbe_r tr·ee. St'e M ag1!olia 
CUDollin , ('unoniueciLc, 311 
C. Capcns j~. 811 
C upressus, ]38, 313 
C. D),H'rocar·pa. 1 ~8 , 316 
Curcwna, 233 
Currant, sec also Ribes, 92, 118 
Cust.ard Apple, sec also Sa1}Qtaceae 
Cyanea, 252, 2,;S 
C. coriacca, Fig. 72 
Cycad, C ..... c:ad:tlcs. 9, 10, 110, 249 
Cycn.,;, 78, 249, 33 ] 
Cyclanthueeac, 277 
Cynura eurduu<:ulus, 3.57 
C.mogloSS"uUl, 140, Hi9 
Cypcrus, 102 
C. Pflpyrus, 162 
Cypress, see also rupressus, Taro-

diu"I.53, 103, 112, 139 
Cyprus, 69 
Cypripcciium, 42, 50, 95, 239 
C. Argus, F ig. 67 
C. calecolu!:l, 50 
C. spectabiie, 95 
Cynostacbye lacca, 202 
Cytisus, see also Broom, 48, 59 

Dncrydipm, 207, 215, 238, 334, 366 
D . cupressioUffi, 338, 346 
Dakota, 108 
Dnlbcrgia , 184 
Damma.r gum, 222 
Dampiera, 329 
Da.naea., 296 
Dandelion, 49 
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Danthonia, 142 
Daphne, 51, 7H 
D . cncorum, 5,1 
Darlingtonia, 146, 151 
D. Clllifornicn. Fig. 45 
Darjili t!g, 70, 72, 183 
Date palm, see also Phoenix , 57, 58, 

64,65, G6, G7, IliO, Fig;. 12 
Dawsoniasuperb, 3H, Fig. 96 
Death Valley, 13:'), 143, 144 , Fig. 39 
Deccan, India. J 78, 18G 

g~~dr~'J~~, ~~~o~~, ?~t. 216, Z31, 
240 

D . crumcnalum, 216 
D . secundum, 223 
Dcndrocalamt1s, 190. 22X 
D. _giguntcus, 100, 191 , 207, PI. )..'Vl 
Dendromcf'on, 141 
Dcntariu , 92 
Deodar ccdnr, sec also Cedrus, 70 
Deserts, 

Ambia, 177 
Australia, 327, 328, 329 
Coloril.do, 152 
1\lojave, 125, 134. 144 
MesopotamilL, (if) 
Mon~olj!l , 76 
Sahara, 25, 65, 158 
Sonora. 267 
{Huh. 12 1 

De~mod.ium . 108 
DesmollclIs, 277, 281 
Delltr,ill, 74, 81 
Devil's (~lub. flee also Echinopan(lx, 

·10, 120, 129, Fig. () 
Devoniali, 7. 8 
Dlmk. see Bu.len 
DianU.lus, 48,170 
Diapensia Lapponica" 31 
Diatoms, 6 
Dicentra, 78 , 02, 150 
Dicksonia, 346 
Dicotyledons, 49 
DidymO<::J.rpus, 2 14, 221 
Digger-pine, Pinus Sabiniann, 146 
.Dip:italis, see Fo:tglore 
Dillenia, Dillenia,ccoc, 218, 230 
Dimorphothecp.., 209 
Dionaea mU3cipuln, t01 
Diospyros, 96, 20B 
Diptcris, 216 
Diptcrocarp, Diptcrocarpaceae, 184, 

205, 214, 218, 222, 228, 235, 243 
Diptcroca.rpus, 206 
Disa, 170 
DiBI>cris, 308 
Distribution, Factors in, 15 

Diuris, 329 
Dock, see 11150 Rumex, 64 
Doticc1ltheon, 32, 33, 92, 148 
Dogwood, see also Bculhamia, Comus, 

45, 81 t 93, 98, lOOt 130 
Dolomites, 50 
Dombeya, 170, 1i2, ]73 
D. l\atnicilsis, 3Hl 
Dom-palm, see I/yphacne 
Dorynnthes excclsa, 327 
Douglfi~ fir. see nliJo jJ.'o;cudotSlif/(l, 51, 

11 5,1 17, JIfl, 12!), 130, 139, 146, 
],50 

Draha,30 
Dracaeuu. (lB, 257 
D. draeo. 66 
DraeophylJum, 345, 348 
D. fi rhorcum, 348 
D . Tmvcl'sii, M5. 348, Fig. 97 
Drcpuninidlle. 257 
Drirnys, :~.50, 305, :100, 360 
D. " "interi , aG5 
Droscru, scc also Sllrldew, 36, 96, 200, 

:107 
Dryas, 31, 42 
D. oC'topet:\ill, 31,120 
DUllbon~a ~onnenlt ioidcs, i I , PLUl 
Dunes, 10.5, 1;:0 
Durban, :312, :11:3 
Duriall, Durio, HI7, 201 , 204 
D. zihet.itinuil, 204 

East Asia, 74 
" ('unad!t and United States, 88 
d Central Africa, 169 
,. JU,.\'R, 233 

Ebony, Ebenact'ae, Hl2, 218 
Bchinopanax, see also Dcvil's club, 

<10 
E. horrida. 40, Fig. 6 
Edelweis.'3, SIX! Loo7Jtopodiurn 
Edible fruits, 16 
E~'Tef.da , 128 
Ehretia, 187 
Elfieis, see ~\Iso Oil palm, 160 
E. Guienccnsis, 160 
Elaeocarpus, 198,230,249 
Elder, sec also Sambucu.s, 39, 93, 04, 

lI\),12!l 
Eletteriu, 220, Fig. 63 
Elm, see nlso Ulm'lIs, 4i, 53, 70, 83, 

85,89,91,92, Fig. 18 
Elodea, 94 
Elymus arenarius, 33 
Embothriulll, 248, 363 
Empctrum, 30, 367 
Enccliu., 367 
Encephu.lartos, :l16 
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Endemism, 
Hawaii. 257 
Juan Fernandez, 370 

Engelrnllnn ~prlJce, sec Picea 
En$oder, A., :..118 
Enkillnthus. 74 
Eocene, 3, 10 
ffipacridac:enc, 3·14, 349 
Ephedra, 156 
~pidendtulll, 113 
EtJiEJl.ea. 7 , 83, 90 
E. Asiut lea. 8:3 
8. repens, sa, flO 
EpilobiuU), 41, 42 
~. llnp:ll~f_ifoliwn, 41 
~ .Iatifoljllrn, 120 
~f1ip!lct, is , 151 
~f1iphytes. 212, 214, 228, 230, 249, 

277, :mo. :5-17 
Ferns, Fig. 80 
Fi,!r.'. 161. 207 
Rhododendron, 200 

!;quatoria! ,rest Africtt, 1;";Q 
~quisetum, 3f'), 40. 12t), 284 
~, J!,'ic;antenm, 305 
~. teimateirl, 120 
~rica. Eri(;a('A~ae, ~ee also lICi1lh , 59, 

90, !:lS. 22:3, 2GB 
i:ri~eron, 40, l20. 138 
~rio('a.ul !u:cac, 290 
~riodidyon , 14(i 
~N}(ljtml, 21, 3(;J 
~, t'icutarium, 3(il 
~rythrina , W8, 172, 313, 319 
~. ClltTru, 3 13, 319 
~. exc('!sn., IUS 
~rythronium, 116, 1:31, 140 
~. grandifJorum, I I~l 
:, montallum, 131 , FiJ.; . 35 
;rythroxylon, 187 
~caJJonj';l, 36.5, 369 
;schscholt.zia, US, 14.2, 144 
:. Cu-lifornica , l~ 
~uC!ilyptus, 24, 25, 57, 235, 326, 327, 

330,332, 34f1, 351, 353 
:. divcl"llicolor, 332 
:. ficiIolia, 332 
:. regnans, 326, 327, PI. XLIII 
:ucalysta,2i4 
:ucharidiunl, 144 
:ugenia, 113, 189,206, 228, 23D, 24D, 

257, 280,363 
:. Mn.hlcccnsis~ 257 
~upatorium , 94, 266, 361 
:uphorbia, 66, 144, 165, 171, 172, 174 , 

180, 181, 198,266,308,312,318, 
320, PI. XXXIX 

:. f\llva, Fig. 77 ~ 

EuphorbjJj grandirlens, 3] 6 
E. ]\Iauretanica, 30i 
Eliphorbiacea.c. 162, 218 , 280 , 365 
EvcrgJadcs. 110 
Exa('um, 193 

Fllbiana, 369 
Fa~us, &,-e also Beech 
F . sylvatica., ·17 
Falkland Islands, 358 
False' H ellebore, !:ief: " ern/Tum 
Ferns. n, 1[>, 72, n, 7(), j 13, 168, 108, 

203, 207 , 228, 230, 234. 237, 
260,2&4,29'1 ,334, 339, 3--16, 365, 
:370 

Fern steppe, :370 
Filmy ferns , see [l ymc1wphyl[accac 
Tre<:-ferns. 'S(>c 'l'rce-fcnt 

F cst.uc!l 1\ovac Zeylancicll(" 33G 
.Fiew;, Fip;. 113, I iO, [72, {'75, 18 1, 

182, 200,230, 233, 237, 243, 277, 
279,314 

1". Beng:arensis, Fip;. 54 
F. Benjamina, PI. XX 
F. COrd!lta, 3H) 
1<'. rc/ijrios<'l, 182 
F . s?,>'cf1m.orn., 64,170, 172 
Fiji,2-19 
Filarce, /:ow Em:1iw!I 
Fir, sec also f l Mcs, fI , 2-1, 26, 34, 43, 45, 

40,58,67,70, 81, 89, ~J2 , J 15, 119, 
1:?'2, 147. 2(iQ 

Fire-weed, see Epilobium 
Fit,zroya" 31)0, :J(iG, 3t:i'J, PI. L 
F. Patagoui(;.ll, 366 
Flllcourtia, 187, 200,230 
Flap;ellaria., 15!) 
FlugeJhl ta, 5 
Flame Azalea, sec A. cu.{cmilllncea 
Flux, sec also Phonll'ium , 05, 108 
}llndcrsia, 248 
Florida, 54, 86, 102, 103, 110, III , 

112,301 
Flotowiu, 365 
Flouren8ia, 261 
Forbes, H. 0., 222 
Forgct-me~not, 50 
Formosa, 241 
Forsythia, 76 
F08Sils, 2, 3 
FouquicJ'R, 152, 156 
F . splendens, Fig. 46 
Foxglove, 20, 45 
Ft;.agaria, ~38, HH , 369 
F. C!"lcnslS, 138, 369 
Franseria dulUOsa, 144 . 
Franz Josef Lnod. 28 
Fra.xinus, sec also Ash, 47, 103 



Fra~illll~ clatior, 47 
Ii'. ornu!), 4n 
P. p!!Ltycarp:l , 103 
Freesi:\. 321 
Fremoolia Californicll, 14.{i 
Fl"{'snop SS 

!/(~:~~;;~~~\i: ~~~' ~:j7 
Fritillari~l , Fritill a ry , CIS, 100, 11G, 

1·10 
F . pudica, IlG 
Fuchsia. 281i. ~343, 350, 3M, :365 , 369 
P. <!x~orti{!at:.l. :.H3 

f~~~;~ , 9J:;S, 35rl 
F'uegian fl (J ra. 33-1, 34\), 3[J1, 350 
Jl'ungi. 7 , 21 

Gaillardia , 109. !;"ill 
G. arisMlil, Jon 
Galapagos Islands, 300 
Ga,!ium, 169 
Gangetic Pl:J.in, ISJ 
Gauges, 178 
Capo. 271 , 273, 275, 288 
Gun:inill, 20-1 
G . mangostuM, 204 
Oa.rdcnia. 81, 257 ,3 14 
Garryn. 14.1 
Gastrolohium.332 
Gaultherin, 1)0, IDI. 2.32. 2·10, 31.'j, 

36G 
C. proeumhen!-1, 90, 232 
Gtlzania, 307, 30\), :H4 
Gedeh, }.It., Java, 231, 232 
GUI~ClllililIl, 99 
Gcn ista, j'j~1 
Genti)lJl, Ceutianll , 42, -10, ,iO, 51. 

1 Hi. 120, I!ll. 35:3 
G. !l.llllUli!';, 49, 51 
G. corymhifera, 3fJ3, Fig. lOa 
G. verna, 40 
Gt..'Ological climates, :~. 4 
Geonoma, 269 
Geranium. :~7, ·18, 52, 72, !l3, 170,286 
Gerbera.. 170 
Gesnera.ceae. 2 14, 2i7 
Geum, 3 1, 4.2 
Ghats, India., 1 is, 186 
Giant arbor "itae, see Thuya pl"icata 
Giant bamboo, Sl.'C Dcn(JrnCQlalltlL8 
Giant gum, sec EI/ca.l.ypllls 
Giant 1\:c1rs , 31], 128 
Gigant.ochlou.2'28 
Gigart.ina, ISO 
Cil ia, 144 
Gi nger, !iCC also Zill.giberaceae, 1,233, 

270 

Ginkgo, n, 71i, 77, Fi~. 15 
Glacierf),4,8 
GIIH:irtl r-po~h, 11. 27 
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Clar-ial lukl's, 8.'5. Q4., fI5, l;'il?,:. Hl 
Glarir-r :"-btionul Park, lilil, 117 
Gladifllus, 53, 64 , 170, :-107 , :30g, 317, 

:t~3 
(;I('(iitsr-ilia, H .. '"), 7(;. \13 
CI('ielH'uia. 202. :!07, 30~"J, ~ 1 2, Z:U, 

:z:{!). 3 11, 3{'I7 
C. ar:H'hnnidcs. 232 
n. dicholoma (\int':tris), 20::!. Fi l.!. . F)7 
r.. pol .... pocl.ioiu('S, :.31 L 
Glohua.20S 
(:Ios..'loptcri:-;, ,~ 
C!1Clphnlillrn, 191, 240 
Gncta('('H('.lIili 
0odctia. H2 
Goldenrod , see l\\SO ,solidu{/(J, 42, fl3. 

1O~ 
Golden sh(l\\'cr, ~"{' Ca~.'!ia Jill/ilIa 
Gondwana Ln.nd,.s , 15 
Ooor\C'llia, GootiC'niaccllt'. 329, 334., 

3:") \ 
Good.v{,r:l , 30 
Goosebcrn', ~('('_ ,:111;0 [UlleR, 93 
Coruonia, ·7"!.. 1.';4, 20a, 230 
G . ('Xf'P!;;jH. 2Cn. 330 
O . \\'aili('hii , 184 
Corse, 47, :t'5..J 
Guuldia, 2:)8 
GraTlllt ~r:l.!~s . ~ef' Br}tl(.e{()a 
r.ramiIWI\('. !we Gr(/,~ij 
Grape, ~('{' filso l'i ~tC, Vilis, 67, 83, 

H3, 100 
Gruss!'..!;, 63, lOS. 12:3 . 1·12. H13 , 234, 

2n, 2mi. 276 , :2S(). 21)0. 300, 30B, 
:~ 1 $\. :J27. aS~1 

(:1':.1-',-" of P::t.rna.<:f;u<;, ~Pl' P(l rllf)ssia 
eras..'; trec, Sl.'(" X(m/lwrr}/nefl. 
C real I3f1!lin, 121, 122 
U I'Cat KamcnHl, i\H .. W(i 
Great LIlkcfl, 84, 85. g, ,02 
Creal ~l1lt Lake. S5 
Grcut VILlIcv of California, 14.2 
Crease-woof!. sec Sllrculmtll.' 
Greenland, 28, 20, 33 
Grcvillcfl., 2.5 , 248. a26, 330, 332, 349 
O. robust.a. US, 332 
Cn'wia (mna. ::).17, Fig. sa 
Grindelia, 366 
Grisclinia litt.or:llis. 348 
(iroo-gl'oo,!'Iee A (,fIICfl)ld(1 sclerocar pG 
Gruhl)ill,3) 1 
Gua.yacum, Il3 
Guatemala , 269 
G Uil. va, see Psuliwn 
GUillllas, 283, 286 
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Gulf of Mexico , (iulf region, 84, 10:2, 
103 

Culiclma, SpeCi083., 280 
Gum, S<.IC also Eucal!lptus, Uquidam-

oor, NYS80, 27, 87. 3 13 
OunDem, 258, 346, 3G5, 3H6 
G. Chilcnsis, 3(lG 
C. Olanicn. ja, 300 
G. petaioidea, 258, Fig. 73 
Gymnosperms, 9 
Gynerium. 286 
O. succhnroidc!S, 286 
G,ypsophila,57 

Habenarin , 118. 170 
1-1 . icucostachys, 1-18 
Hackberry, SCP rclli8 
HfI~maJllhw;, ]70.3]6 
Hacmntoxylon, 303 
Haiti ,30 1 
H akC'fl.,330 
Ha Ifa ~rUS8, see Slipa 
BaJoph.Ytes, 300 
H amnmclis, 76 , 98 
H . Virginioll . 98 
Hammock (Fl()ridn), 112, 11 3, PI. X 
Harz Mountain::;, 4ti 
Hau, 8Ce IJ ibisClIs fih"fl,CU,'i 
Hawnii , Hawaiian Illlands, 249, 250, 

252.2.:,)5, ZGO, 26J 
Endemism, 258 
OriJ!;in of f1om , 20 1 

H awkweed, see FNcmcium 
Hawtborn, 5(~ also Cralaegus , 47 , 48, 

51 
Ha.zel, 48 
Heath, Heath fumily, sec also 

Ericaceoe, 45, 47 , 66, QO, 310, 
311 ,321 

Hedyot is, 193 
H elichrys.um, 3 t t 
Heliconia, 282, 285, 291, 296, 303, 

PI. JCO{ . 
H. bihai , 29() 
Heliotropium, 318 
Helminthostnchys Zeylanica, 18.C) 
Hemerocallis, 37 
Hemitelia . 311 , 314, 346 
H . Capensis. 311, 314 
H . Smithii, 346 
Remizonia. 144 
Hemlock, sec also Tsu{Ja, 83, 92, 

139 
Hepa.t. ica, 30, DO, 93 
Hepatictle, see Liverwort 
R cradeum, 37, 38, 119 
H . bnrhntum, 37 
H . I.tluatum, 37 .. 

Hevcl~ I3raziliensis, 201 , 205 , '280, 
F ilZ· 59 

l-lexe Vallev. South Africa. 321 

~~b~~~~h!~tr!~ '9~17 , 23;i . 253 
H . tiliaccus, 217 , 233. 253 ( 
Hickory. see al~o Caryn, I I, 87, 92, 

103, 100. 106 
Hieracium. 3·1 , 50 
High Veldt, South Africll , 317, 318, 

Fig. 86 
H imala ya Mountains, Himalayan 

rc~ion, nS-75, 184, 185 
Hokkaido. J apan , 78. 83 
Holurctie, 26 
H olly, &.'Calso Ilcx,oZ 
HondurfL.." , 269 
H onf'y-loeusl', see Gledilschio. 
Boneysltck le, 43,45,98 
Hood, M t.. 85 
Hopea, 22'2 
H . dryobalanoides, 222 
Hombenm, see also Carpinus, Oslrya, 

106 
Horse-chestnut, 70 
Horse-mint, SL'C M onare/a 
Horse-ta.il , sec Equi$etum 
HOllstonia , 279 
R out.t.u)'n iu, 80 
Huckleberry, see a lso l 'acciniulII, 39, 

47, 87, 90. lOl , 129.280 
Hungarian Plain. 48 
HUDnCnlllnn in, 172 
Hurtt crepitans, 280, 2g0, 275 
Hydrangea, 72, 76 
Hymcnocall is, 10~l, 11 3 
Hymcnoph~'llaceue, H13. 207, 221, 

238,200,3 11 ,334,346 
Hypericum, 169, 170, 187, 191 
H yphucne, 169, 174,314 
H . crinita, 314 
H. Tbebaica, 169 

Iberian Peninsu la, 54-57 
I celand, 28, 29, 46 
I celand poppy. see Pa-l>alJer-nudicauie 
ldaho, 121 
ldrin. columnar is, 267, PI. XXVllI 
llex, 101J 355 
1. Parngullyellsis, 355 
1. verticil lata, 101 
lJex-oak, see Quercus flex 
Illinois, n3 ' 
Impatiens, 221 , 230 
ltnperata arundinacea, 221,243 
Imperial Vnl/ey, 151 . 
Inccnse~cedar , see Libocedrua 
India, 177- 188 
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Indiuq·pipe, see MOllotropa. 
Indigo, 181 
lndigofera, :1 18 
Indo-China, 195--197 
lnga, 274. 275, 279, 288 
Iowa. 108 
Ipo3~ 112, 168, 18.5, 204, 218, 

I. pes·caprac. 112,21(;, 231;, 267 
Irrawadc/ny Hiver, 19-1, J% 
lr!urLia ventricosa, 269, 284 
lrldllceae, 143,316,354 
lridell, 136 
Iris, 53, 64, 68, 103, 143 
l. cupren, 103 
1. hcxap:ona, 103 
Iron-weed , sec I"cnwnia 
Italy, 53 
tria, 321, 354 
horn, HH, 214 
1. coccinca, 191 

Jacaranda, 355 
Jack·fruit, Artocnrpus intcg:rirolia, 

215 
Jack!!onia, 332 
Japan, 78-83 

Garden.'),81 

JaF:'S;~o2;a~:: ' 241 
Juuna Au~trulis, 370 
Juan Fernandc?. 370 
Jubacfl spectabilis, 363, 370 
Juglans, see also Walnut, 53, 68, 

106 
J . cinerea, 106 
J . nigra, 53, J 06 
J, rep:ia., 68 
Jujube, see also 7.izyp}/1l.s. 171 
Juniper, J uniperus, 30, 44 , fJ3, 122, 

171 
J. Danus, 41 
J . occidentnlia, 149 
J. Virginia-na, 9() 

Kadiak Island, 38 
Ka.ffir-boom, see Erythrina CaJJra 
Kalahari desert, 306, 307, 320 
Ka.lmia, 45 , 901 9S 
K. glauca, 33 
K, hltiJ()Jia, 98 
Kameel-dorn, see Acacia girajJae 
Kamerun, 165 
Kamtchn,tka, 37, 38, 80 
Kangaroo-pan's, BCC A m·uozanlhua 
Kansns, lOS 
Kapok,280 
Karroo, 306, 307, 320 

Knsi Hills, Indin, 17S 
}\:fl.uai, Hawnii. 257 
l\:aulfussia.·Chri$tenscnia, 216 
l(auri , sct' nlso Agatl/is, {I, 24, 207. 

2'18,341 
Kelp, 3D, 9]' 128 
Keys (Florida ), 301 
Kidney~fern, see l'richomancs reni-

forme 
Kigeli!L,10 
Kina-balu, Mount, Borneo, 210 
Kin!!-cup, see 7'rollius 
Kinsgley, l\fary, J61 
Kingston . .Jamui(:a. 301, 302 
Knightia CX(~ChiU, a4Z 
Kniphofia ,31H 
Knyana "'orest, Routh Africa, 306 
Kochia, 32S 
Kohala l\IountnillS, Hawnii , 259 
}\oeleril1. J DR 
Kraklltau, 233, 234, 2nO 
Kuchin_g-, l3orneo, ~12 
Kukui, sec Aleun.tcs 

Labiatae, 5~. 269 
Labrfldor, 43, 44 
Ltuly-fern, see A splenium fiUx-loe-

millrl 
Ludy's slipper. see Cypril}Crh:wn 
Llld\'smith , & uth Africa, 3 15 
La~erstroem ia. 198,204 
LaJ!;unculfl.ria rae(:Inosa, 159 
Laillng p:rll8.-:', 221,238 
Laminllria. Laminariaccllc, 91 
Landolphia, 161 
LUllUlo , Lake, Samoa, 251, PI. x...XIV 
Lllpit~eria rOsea, 370 
Liportcll, 2-HJ 
L. j!igas, 241) 
L. IDQroirlcs, 249 
Larch. Larix, 33, 37, 45, iO, 74, 92, 

117, 119 
L . A.rnericana, 43, 92 
L. Dccidcntalis, 117, ]1 9, Fig. 27 
Larkspur, 37, lOS, 11 6, 120, 140 
Larrea, 144. 151, 156, 367 
L. Mexicann, 144 
Lnthyrus, 95 
L. maritimus, 95 
Lauraecae, Laurel, LauNs, 27, 53, 

50,62, H6, 113,269,365 
Laurelis, 349, 365 
L . il.romaticn., 3M 
Laurestinus, see Viburnum linus 
La vatera, 57 
Lavender, Lavandulu, 59 
Lawsoo Cypress, St.'C Chama.ecyparis 
Lebanon Mountains, 67, (is 



ut'ythis. l..A:-rythidaceac, ~76, 2g0, 
282 

Lcdum,37 
LeguminoslIP, lOS. 185. 2Uj. 218. 228. 

233.275, 2iO, 2,,%. 281'. 202. 3D!), 
332.340, 351 

Lemon. 52 
Le-rmtoJlodium alpinum, 4n 
Lcpidium, 57, ].14 
Lcptospcrmum. 232, 33 1,341 
L. f1orihlludum. 232 
L . s('oparium. :141 
Lcpt-opt ('ris. s('{' Todca 
Lesehcn:Hlltin.320 
L. formosa, :JZB 
Le.Hu('e,l 
Lcuccria , 361 
iRlI('odc.ndron.310 
L. Il rgf'nl('um. 310 
lRucotboe. J 0] 
Linna, IGO. 161, 175.185, 20(t 207, 

214,220,228,237.244,273,275, 
270,288,2[16, 339, 346 

Liatrill,107 
Libertia, 349, 306 
Liboeedrus. 124,360,363, 369 
L. dct'Urrcns, 124, 3ii9 
L. tptrugonll. ;{.')!) 
Lictlula, 203. 2a7, 246 
L. l\iiilleri. 246 
Lichens. 33, 50, 223, 2iU, 230, 269, 

2!)7 
Lil:hrn tundra. 33 
Lilu('. 49 
Liliuf'eae, Lilillm. Lily, 50. 78, in , 81, 

143,2·10.2-41,316, 325, :~30, 366 
L. llUr:1turn, 7!t. Fig. 16 
L. hulbiferull1, 50 
L. l:ILln1bolrllii.l-13 
L. martagon. W 
L . pflT\Tllm, 150 
L. Pbi[ippinens(' , 240 
L. ru!)c';(:('llS, 14a 
L. \V;l!'lhillgtoniabunl, 143 
Lily of tbe. , '!llley, .:;0 
Limber pine, see Pilll)s jlex.ilis 
Lirnnanthcs, 143 
Linden, sec also TiHu, 47 , 48 
Lindc.rn, 230 
Linnuen borealis, 37, 3'.), 41, no, 128, 

151 
LiquidfLlnbar, 10, 11,91,96 
L. St.rracifluQ, 96 
Li,.iodendron tulipifern, see also 

Tu/ip-tree, 11, 74 
Listcra, 36, 193 
Liverworts, 7, 194 ,210,228,232,237, 

238, 239, 2M, 292, 346, 347 .. 

Li\·e. OR\.: , sec also Querclls, 11~ 141 
Li"ing:stone Island, Zambesi, 174 
Lizard-tai!. see SaurUTlls 
Llanos, 274 
Lobdia, Lobelia.ceae. 103, 170, 239, 

LOCl~~:~~8~1~~8k~~:t1ia. 47,·96, 101 
Lodge-pole rine. see al!'lo P1:nU8 

.1111rrnYfm(l.43. ] 15. 116, 14.8 
Lndoicea. RC'ychc.llarum, 199 
Log:tni!l~ca(', 274 
Lonc:'s PC~lk, 114 
Lom:'1 I i~\., aCl:!, 365 
Lonice.ra ill\'olucrata, 120 
Loo~c strife. Lythrum, ~H 
Lorn.ni'huR. 172,268 
Lotus, see also NelMmno, Nymphaco, 

50, 64.81,94 
Lupin, Lupinus , 42, 93, 109 
L. ~utkanus, 120, 131,137,142, 28B, 

30t 
Luzon , Philippine 181n.nc1s, 236, 239 
Lychnis, 48 
Ly('.iulU, 307, Fig. 83 
Lycopod, Lycopociincac, see also 

C{ub-moss, :35,39, 113, 193.29.:;, 
334,347 

Lycopodium, 35, 39. 113, 128, 193, 
210.230.232,240,295 

L. Carolinianlltn, 193,205 
L . (:f'rnUUlll, U;{, 295 
1 •. clanttum, 2V3, 240, 272 
l.. . compiftnatum, 2;\2, 240 
L . Phlev;maria, 216, 230 
L. \'olubilc, 232 
Lygoriium, ISIl, 203, 212, 293 
Lyskhito!l , ·10, 12fJ 

l\(acad~mia, 3iJ4 
· l\i;lC'c.hie, 53, (H, GG, 300 
MIH1Donald, Lake, IlS, II!} 
Muc:kenzic HiYcr, 43 
Macrocysti",3n, 128,136 
~J. pyrifcra, 128 
!I.'ln.crov;lossum AJidne, 213 
Ma~ro'llamia, 240, 331 
M. Frnscri J Fig. 91 
Madag8.5c!\T, 1 Qi, 198 
Ma.deira,52 
Madras, 186 
Madrooo, sec also Arbutus, 141, 266 
Maglliillbcrg, Transvaal, 319 
Magnolia, 11, 27, 70, 72, 74., 80, &''3, 

100, lOt , 240 
J\1. acuminata, HS 
M . glauca., 9{), 98 

. M . grandiAora, 98 
M. tnacrophylJa, 98 
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1'\'13.gu~y, see A.gO!lC 

MahoJ!an.\', see :llso 8wic/.cnio, 18 1. 
301,303 

1\l aidcn-hair, see A diantum 
~hine, 89, no 
Maize, 3f9 
Majorca, 58, 61 
!\"Ia\aya, !\·lala~' Ar~h ipl'lagf), 200-2-13 
I\Iallee, see E1lc(~IYrNII8 
1\1311ow,28G 
M lllpighi{l('ell(" ::?6 .. q, 274, 38:0, 286, 

288, 2~)2 , 3H7 
M aJus, see J.l Iso Crab...., pple 
1'vl. ('orQlUl. rin , fla 
11alvacc:ll', sec .Il<follll!I' 
Man, I\gent in diRtribution, 17 
Mn.ndmke, sec also Podophyllum 
Mango, 197 
.M"angosf.ccll , flee. also (/(lrcill ia, l fl7 
Mangrove, 112, l;")H, 11;0, 1(;:3, lfH . 

171 , 182, 2 1] ,224,2:)1;, 37-1, 3S~, 
314, Fi~<;. 2G, 68 

Manila ,23G 

R1~~~;~i t~ ~g({):{:'~~;~loSIO flh ylos 
141,1-16 

Maple, see a lso ACCT, 11 .2(\ :"ln, 47. 
48,62, 70,8 1, S~. 8i, S!I, 02, lOl, 
103, 118, l ;lO, 2:<0 

MllraUitl, Maruttilllcs, 168, :J00 
1'\'1. fraxinca, W8 
M.'lripoSl, S('f' ('[J/o("}wrlus 
!\Iaquilin~, M ounL, Phi.lippi lH' l,.lo.tld", 

Z3fj 
MnrRiica, 23n 
~\1 . c.rinita. 236 
Marsh marigold , sec all:iu Call.lw, 3G 
i\larLhn,'s Vineyard. 100 
Massachuf;C't.t...<;, HO 
Mascarene l s l:~nds, 1 ~8 
lMatabelc Plat,c:tu, 17l 
l\'I~\t 6, !lee Ila POTf1fl'wyellsis 
Mattang, M ount , Borneo, 211 , 214 , 

216 
Mat.onia.. ZOO, 210 , 213 
M. pectinata, ZO!) 
M. sa.rmclltosa, 213 
Matoppos, Rhodesia , 112 
.MauL Hawaii , 258 
Mauritill, 28 1, 2!)2, 293, 200 
1\"l. fle~uo.sa, Pl. X:XX I V 
M. scti!.!;e t"a, 296 
.I\'Iaximiliulill regiu, 374, 281, 288, 296 
Mednn, Sumatra., 219 
Medjcago denticuJa.ta , 361 
Medinilla, 2OH, 2;)8 
1vledjterrnncan Te.c:ioD, 52-00 
Melaleuca, 203, 2J5. Za9 . 240, 33l 

).tCiaRtOlnM, l>. le\!lSioma('£'.;le, ~1 2, 22 1, 
27 -l, 2l{S, :J02 

J\1 l'Jhournc.22 
Meli:l(·('uc. 2·15 
.\rpniRpcrmum, iG 
:\iel'api. 1-.11., Javll, 226 
j\[crlt'n,.;ia, ·12 
),1 . pllnil'ulut;:t,-I2 
;\IIJ:O:(,3o/' 2Wj 
MCi';l'mhrynnthcmum, fl2, 6:3, 1J7, 

:307, :lOfl, 31.":;, :.t!O, ;Q I 
),1. cal:.untH'formr-, Fip; . Sf, 
:1'If'sopol.:l mia , vI") 
l\1esozoil'. 7n 
l\Tt'squiL st'(.' :l]!m P rnS()j)ll1, 21'15, 303 
i\letrof:irl(!ros, :15'2, :~41 
M . lul'ida. :H1 
;'\'1 . polYlllorphu, '2.'j2 
1\'f. r ohu!-i!!l. :H I 
\\1". tOIll('llj.U:<;:I, ;{41 
1\1('xi('o, ~4, 1.5[1, 2()3-2G6, 2fifl 
!\Iiehelill, '2;~O 
!\1 iehi~an , !) 1. 02 , 03 
~/rich i!;!;:\n. Ln.ke, 105 
MlJ1..,VL« I, ~('C also A1!dc}lI:as, fl3, M, 

1O~ , ;j:l(J 
:\rilld,lRti 
~£im(J!>[l, I-i(>{' Ar'frda 
)lill)oSClU', :n!l 
;\l;rnu!us, 115, I:1D, 143, 148 
i\lilllu!"lopf>, 11 :1,374 
J\ li IHlP. .. ·mf.:I.n ] 
)' l ir!lbiiis,2f17 
l'IIissj,;o,:sippj 1'11))(')', ~H 
MiRt\(·trw, fW(' alf«) Lnrallihus. Phora-

ricmlr()ll . \ ·1M·lWI., 2Ii8 
!\1ohria CalTrOrlllll. :{1!~ 
;\roj:L\"t' D{'"l)t:ri , l2(i, J..14 
i\ l oluce.'l l 'llancffi, 235 
l\loourda. \)4 
1\ ionC'if's.30 
i\l on~ol ia, 37, 74 
i\lonimiac:c:lc, 365 
i\lonkshood, 148 
l\I onkey-fio w(' r . SC£' Mimui!l.~ 
M onkey-pod, sec l' ilhccO{obium, 
l\lonoclca. Forstc ri, 347 
Monotrop:~ ullifiora, L19 
Monstcra, 278, 200 
M. dcliciosa, 278 
M onta.na, S6. 117 
l\[(-nlaiitl d~ Canclos. A n-Ic..q, 28-1 
l\Jon1crey Cypt"e';I..'l. CUpJ'c.-lSUS IDIlGTO-

(',arptl, 137, 31;~ 
i\tonwrey Peninsula, 137 
M onterey Pine, Pious r:~d i I1ta , 137, 

1,8 
MonLricbo.rdia. arborescens, 278, 288 
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Moon-seed, see Menis7ICrmum 
Moor, Moorland, 47. 51,~, 90 
l\'lor[l.ceae, see !llso Fig, 279 
Moraca, 170, a07, a08 
110rning J,!\OTY, see also J1)())))Of.lO" 

273,274 
M oro(!co, 57, 00, 63 
l\'lorus, J{)(j 
'M. rubrn., 106 
l\loss. i, 31, 32, 19·1,230, 231, 269, 

28-1,347 
I\.·lOS8-forest. 209 
l\'Joss-tundrn, 31, 32 
l\'lountaln-:tsh,39, 120 
lHountailJ-lnurcl, sec Kalmia 
MUCUlHl, JS5 
]'\'t lIchlenbcckiu. 350, 361 
.l\'lulu.tt.o tree , see B'ucalysla 
J\Iulbcrry, sec Maruif 
M usa, M lI&I,('p~le , scc also Banana, 

162, 208, 220 
M. l'vluhwcCIlSis, 2'08 
Iv1. vioill(;en, 208 
M yricll Caroliniana, gO 
Myristicll, 1\'Iyristicaccac, 1HZ, 280 
MYTCiu, 280 
Myrsine, 230 
!vlyrUe, r..tyrtut\eac., 24. 27 , W, 223, 

228,230,239,274, 2S0, 286, 3 14, 
332,341,351.363 

l\lyrtus, (iO. 332, 358, 365, 306 
1\1. communis, 60 
1\1. luma, 365, 3G6 
M. lIummlllarin, 35S, 363 

Nan tucket, no, 100 
Nart~issus , 45, OJ, 64 
Nasturt.ium, see Tropocolum 
Natal,313-3 16 
Natal plum, see Carissa 
Nebraska. l{)(), 108 
Needles, CaJifornin., 126 
Neem, 8{.'C Azadcrachla 
Negro, Rio, 274, 282 
Nelumbo,94 
Nemophila, 142 
Neotropics, Neotropicul regions, 262 
Nepenthes, sec also Piichcr-l)[o.nt , 

199, 206, 208, 213, 216, 220, 
325, Fig. 61 

N. Rajah, 213 
N. Veitchii, 216 
NcpheJium, 215 
Nereocystis, a9t 128, 136 
N. Lutkcunu, 136 
Nerine, 308 
Ncrl-cradeprcss:1, 332, 359, 363 
Nevada, 121, 123 

New Brunswick, 88. 89, 100 
Newfoundlund , 44, 89 
New Guinea, see u.lso Papuo. , 25, 235, 

321 
New Hampshire, 89 
l\'ew J erney, 88, 9{$, 100, 10 .. 
New South Wales, 325, 326, 334, 363 
New 'York , 91 
r\ew World Tropics, see NCOlropics 
New Zealand, 14, 321, 333, 335-352, 

354 
Nibong, see OllcfJ87JeTma 
Nikau palm see also RhopawstylUJ , 

341, a44 
Nikko, JapuD, 81, 82 
Nile delta, 64 
Nilgiri Hills, India, 179. 187 
Nipa, 182,183,201,211,219,224,226 
N . frut,icans, 201 
NoiinH, 154, Fip:. 48 
North jUrica, 60 
North Carolina, H8, 101 
North Quccnslnnd, Australia, 243, 

244,245,248,249 
North Tem~ruje Zone, 26, 45, 84 
NortJlea Scychcllurum, 199 
Norway Pine, Pinus resinosn, \)2 

~~II~:?~~~:l~2,P~~~~ ~~O~13~8~362, 
364, Figs. 94, 101, PI. LL 

N. ILDtaretictl, 358 
N. bctuloiues, 3;')8 
N. Cliffortioides, ~43 
N . fusca, 343 
N. IHcllziesii, 343 
Kot.hopanax,339 
Nuphar,44 
Nutmeg, sec 11180 M yristica, 235, 237 

Oahu, Hawaii, 255 
Oak~ see also Querclls .• 10, 23. 4,;, 46, 

52,57,59, 72,78,81,85,89,91, 
95, 103, 106, 2'23, 266, 268, 270 

Cork oak, 57,59, 65 
Ilex oak, 52, 58 
Live oak, 113, 141 
Red oak, 85 
Scarlet oak, 9G 
Tanbark oak, 140 
White oak, 85, 00, 141 

Oak opell.ings, 92, 105 
Oases, 63 
Oats, see also Avena, 142 
Oberonia, 193 
Oeatilla, see Fouquiera 
Ocean currents, agent.s · in distribu· 

tion, 16 
Oceanic Islands, Chile, 370 
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Ochag!'via elegans, 3iO 
Odontoj!;io!:;!)utH, ;jSG 
Ohio,96 
Oil ·palm, 8~e also E/(/cis. IGS 
Old World Tropics, see Pnlaeotr01Jics 
Olea, OlillC, 53, 55, GO, 318, jo' ig. 8 
O. chrj'sophyJla, 318 
O. "ylvestris, 60 
Oleander, 59, 81 
OIl{:idiulTI , 28G 
Oncosperma., 202, 211 , 219, 228, 237, 

Fig. 57 
O. horridfl., 202, 211 , 228 
Onoclea !JcnsibjJjs, J3;J 
00 tJtrio, Canada. SJ 1 
Oorinadatttt, Australia , 328 
Ophioglossum, 113, 189, H)3, 230 
O. palmat,um, J 13 
O. penduJum. IStl, 230 
O. ret.icula-tum, l H3 
Opulltia, 144, 320, 354 
Orcbid, Orchid:lCcae, 35, 42, 48, 50, 

53,80,90,95,113, 12U, 15t, 17-1, 
189, 193, I m~, 199, 218, 220, 230, 
238, 2ii , 295, 301, 307, 308, 325, 
249 

Orchis rotun(iifolia, 42 
OroodtlJ)l111e, G6 
Oreodoxa.. 113, 269, 295, 298 
O. aleracea., 2115, 298, Fig. 62 
D. regia, 113,295 
Oregon, 123 
Orinoco, niver, 274, 283 
Orizaba, M t., 2&1, 260 
Ornithogalum, 64 , 318 
Orobolus, 367 
OrthocfLrpus, 367 
Osmunda, Osmundnceae, 83, WI, 

346 
O. cinnamomea, 83, 101 
O. regll.Hs, 101 
Ostryn., 48, 10G 
Otira Corge, New Zealand, 345 
Ourisia, 3-13, 350 
O. macrocarpa, 343 
Ou\'inandr9. fene.'3traJis, 198 
0xalis, 108, ~08, 309, 355 
O. ccrnuo., 309, 355 
Oxydendron, 98 
Oxytropia, 31 

Pachycereus Pringiei, 2iO, Fig. 79 
Paci.fic Cunst,. P. Slope, Unjted States, 

85,86--114 
Pacific Slope of Andes, 28G 
Padang Highlands, Suma.tra, 221 
Padina, 101 
Pa.hang Cap, Mala.y Peninsula, 206 

Pllims, 1, Il , 27, 72, 81, 108, 201 , 
20t), 207, 214 , 215, 22S, 237, 260, 
268, 2m), 280, 2S-I, 294 , 325, 370 

Palaeotropics, 15i, 200 
Palawun, Philippine Island.;;, 235 
Palestine, 66, 68 
Palmetto, .~ also Sabal, Joo, 101, 

103, 11 O. 303 
Puimistc, see Orcodoxn ole-meet! 
Palo-yerde, Purkiusonia, 152 
Pandallus, sec nlRO Sr:rCIL'-1:tillc, 100, 

185, 188, 209.217,221,230,23G, 
2-13,257, Fig. 62, Pl. XV 

P. Ntndelabrum. 160 
P. obeliseus, H18 
P . tcctorius. ~ti 
P un!terallgo, l\1011Ut, Java, 230 
PuniclItn, 108, 16J, 318 
Pa.pilionaccu.e, 50, 57, 279, 329, 332 
Papua, see also N cw Guinea, 243, 321., 

351 
Papyrus, see nlso <':ypcru.s, 11.;2, 169, 

174 
Para, 275, 276 
Par;! rubber, see He/lea 
Paramaribo, 290 
Purks, Colorado. 115 
Parva.'lS.itl. 3D, 42, 50, 120 
Pasfl.nia densifiora, 132 
Paspahlln, 1Q3 
Passion-flower, Pll.5sifiora, Passi6ora-

CCJ1C, 100, 273, 275, 283, 370 
Patana, Ceylon, HH 
Patagonia, 14, 358, 368 
hl.t,tcrsonia, ;j30 
PeRch, 197,310 
Pear,4G 
Peat-bogs, 95 
]~en.t-mOJ:lS, see Sphagnum 
Pc<.iicularis, 31, 4H, 120 
P. Groenlu.ndic!l. 31, 120 
Pclagophycus, l3G 
Pelnrgonium, I iO, 307 
Pellaea, 172, 319 
P. caJomelallo$, 31 9 
Pclt.ophorum Africanum, 173 
Pentstemon, 45, 120, 121, 143, 149 
Pennisetum, 166, 24;j 
P . purpurcum, l66 
Peony, 76 
.Pcpero,mia, 113, 244 , 277, 300, 347 
Pepperl Piper, Piperacene, 72, 80, 

18.5,197.240 
P. Mestoni, 244 
Pepper-tree, 57, 360 

~~~I:~~~~t~ti~~SOf:d:8fldw~~, ~ 
Permian, 3, 4 
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Pl"'lIt i~, Hi3 
PI'I'simmon, Sf'(' also Di{I'-;I)l!rn.~. UCi 
I'ersian Gulf. Gi 
Pf'!lwiu .. :WJ, ;J£iO 
Phaf:(,jia, J . .J2 
Phajus, 232 
V\)~~"o\u",. \i\) 
Philadelphia, l'iimui{' of, 22, 86 
Philudclphu!), SJ, Hli , IS!) 
P. Lewisii, 1M) 
Philippinps. 2:~fi-240 
Phlox , !J3. lO:.{. lOB. 121 
Phoenix, sec also /)(1/1:, 170, 174,181, 

:114 
p , tedinata, 170,314 
P. sy]vestris, lKI 
Phoradputirol), 127,208 
p, fI:IVP_>; t:l'IlS, Fip;. :$.1 
PhormiulJI, :n.S, 34 1, 345 
P. CO\('tlsni, :1-1.:j 
.P. ten:!x. ;ns, 341, Fig. ()2 
Phrag::mitcs. 1G3,310 
P.commll[~i:;,319 
P . "1I1~ari.". 11)3 
Phylcriu. tHl!!:\I.~tifolit"l., GO. Fig. 8 
Phyllocltl.dlls, 334, ;~3!1 
P. trichomanioides, 3;j9 
Phyte\ephas, 284 
PiCr:ll , see :llso Sprllce, :~2, 38, 43. 46, 

\\5 
P. alba. :32 

JJ, (;uIULdenr;is. 43 
P. Enp;lemanni, 115 
P. excelsa. 46 
P. ~it.chcllf'i::;. 38 
Piokerel-weed. Sl.'C P(Hltefieria 
Pickeriugia. ] 44 
Pinauj!l1. 20 I 
Pint', Pinus, 11.24, 2G, 34, 37, 4l, 4:3, 

45, 4G. 52, 5u, 58, GI, 70. 91, 92, 
101, 102, 100, 110, J2~-l, 22:3, 241, 
264,260 

P. nlbicHuiis, ]31 , 14H 
P . 13anksia.nn. 43. 4:', 92 
P . Curibaea. J02, 110, Fig. 25 
P. cembra, 3S 
P. densiflorn , 81 
P. cxcclsu., iO 
I). fiexil is, 115 
P . Ralerwl1sis, 58, no, 61, Fig. 10 
P. illsularis, 23U, Fig. fi7 • 
P. Lambertiu.na , l48, Fig. 42 
"\"! . b.T~ClQ, W 
P. longifoiis , 70, 184 
P. Mercusii , 223 
P. monti(:ola, 130,149 
P. Murruyn.nu, 125 
P . paluslris, 102 

Pinu". Pnrryanu, 138 
P. rin[lSt~r. 52, 58 
P. Pim'a.!i2 
P . pnndems.'l, 115, 12-l, 147, J48, 

Fiv;s. 3:1, 41 
P. radiat a, 137, Fig. 37 
\>.l"t!s)l"\n:'\a,Wl 
P. rij!idn., 00.101 
P. Sabinianu. 146 
P. Strohll ... !ll 
P . syln'f'tris, .JG , 52 
P. taf'da. 101 
Pillt ... harrpl\s. 90. H)() 
PipRIH.,«'''·U. -SCi.' Chimupitila 
PijJul. set:! Fil:wireHqwsu 
Pi51:1(·ia. [)o 
P. Lcntisclis. Fij.!. 8 
Pitc:h-pint'. sec V lacda 
Pitcllcr-pillot, set' also Dnrli"1l(}to rlia , 

l\·"1"x'llfhc.", Sarracenia, 101, 146, 
213.331 

Pi t.hccoiohillm, 200, 237, 275, 279 , 295 
P. ~ama.n. 295 
Pittosporum, 80, 170.257, 339 
P . tobira. 80 
Plane, Platanus, 68, 70. gG, 144 
P. o('('it..ientaii1'i, 96 
P. oricntali:;, n .. \;; 
P.l'al'emosa. 144. 
"\:'\'o. ...... \'<\'·i'l, <'V\'<\\':I\~~~,\ ~1, W\. 
Plantain, (MUSIl ,) 197 
Platnntbera, 170 
Platycerium, 248 . . 334 
P. grandc, 248 
Platydesma, 258 
Pln.tystemon, 143 
Pleist.ocene, 4, 6 

P. j!"lacin.tion, 6, 13 
Pliocene , 3. J I 
Plum, 48, 78, 93 
Pn('umatophore, 103, 183 
Poa, 33,13, 345, 352 
p , As-toni, 352, Fig. 99 
p, cflcspitoRl\, 338, 345, Fig. 95 
Podulyrin.,311 

Pod~~~;~~9,2~03~ 731{7 :1~312gg5, ~~ 
P. Chiicnsis, 365 
P. dacrydioides, 346 
P. elong!ltn, 313 
}>. gracilior, 171 
p, Tota'ra. 338 
Y~c))hy\\\)m, 1'0 
Podostemon, 174 
Pogonin, 45, 3G6 
P. tetraphylla., 366 
Poinciana r egia, 148 
Poison ivy. 83, 93 
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Polcn'lOnium . 42 
PoJy~ahi. 170. :.IJ J, 318 
Polygonurn, Polyg:oll~('f':lf', 33, G6 
Polygonntum, sec SO{IJIIIOII'I$ seal 
Polypodiulll. 2:30. 2fJO 
Polytlesi" 200, 249, 259 
PO]\'jrichulll, :31 
Pu(vstiC'hullI v{'stil um, 342, Fig:. !+1 
Pomegra na te. (i7 
l'ontedc ria. Pontcucri:tccae, 9"l, 278 
Poplar. Populus, 10. 11, 23. 26, 35. 

~{~i ·l3, 47, ;};3, 00, lIS, 129, 170, 

P. balf1111uif('ra, 41 
P. Eupltrflti(:a, 170 
1'. tricho('urVu, 118, Fig:. 28 
Poppy, Papaver, 2~, 30,47. 120 
P. nudicaulc. :30, 120 
P ort. Anionio, Jamuica. 301 
Portugal , 54 
Portu!.wc~e \Yest Afril'a, lr~ 
Portula(':),3GH 
Postclsia pnllllo.eformis, 136, Fil!. 36 
Pothos, 2'20, 244 
P. JOllgipcs, 244 
Potornogcton, 94 
Prairies, 8li, tl2 , 1(}(), lon, 110, 130 
Pre-Cambrian, .5 
Pretoria, 319 
Prickl.\·-pear, see also Op"U1ltilt, 57, 

100,354 
Primrose, Prill1ula , Primulaceae, 30, 

4S. 40, 51, 170, 232 
P. auricula, 4H 
P. imperialis, 232 
Prince's Pine, see CM1IW7)hila 
Pritchard ill. 2:38 
Prosopis, 1M. 257 
Protcll, Proteaceae, 170, 174,2-13,248, 

307, 310 
P. cynaro ides, :310 
P. mellifera , 174 
PruGos, sec als() Cherry, Plum 
P .avium,62 
Pseuuopanux. 345, 3·IU, 3G!', 
Psilotum, Psilotincnc, U3, 216, 334, 

346 
P . flaccidum, 216 

~~it~il~~;{~~~' 113 

Pteri~~~tz;;~:;, ;100 Fern , H OTse-

Pterocnrpus, 172,200,224,237 
Pterocarya, 68 
PterosperlDum, 187 
Puernria, 185 
Puget. Sound, 130 
Punica., see Pomegranate 

Quamas.h. SC(, ('fllllflSsi/J 
Queensl:lnd, Austnilia, 243-2-l0, :t?5, 

35 1 :1,j4. 
Quercus: :"pc also Oak 
Q. u~rifolia, HI 
Q. :"llba. l()(j 
Q. ('crriR. 48 
Q. cbrY!:Iol('pis. 14f) 
Q. cQC'.('ine3.. lOti 
Q. Doug;iasii. 141 
Q. (;arryrwH. 130 
Q. llex, ii2. ':-,8, 5H, Vip;. 7 
Q. J\:e!log~ii. 140, 1-1.1 
Q. lohntn. 14 1 
Q. l\faryl!1ndica. 106 
Q. petiutlf'lIlo.tn , 46 
Q. rohur, ;i l :{ 
Q. rulme j(}() 
Q. scssiliflora, 46 
Q. sub('!'. ;)7, 59 
Q. vchltinfl, J06 
Quillquinia ueut.ifoli!l, 346 
QuisQualis lndica, 160 

Haffiesi9., 223, 238 
R. Arnoldi, 223 
Raillarditl,2,)8 
Rainier, L\tt., 130 
Rujput!1f1a, lSI 
Ramblltlln. sec A·ep/lclil.lm 
RangoOll. HI5 
Rununcuills, see also ButtCTCltp, 4.9, 

343.350 
H.. LyalJii, 3·i3 
Raphill, lGO, 198 
It. ruffia, 198 
R. vinifera, 160 
Rnsnmah, AltinJ!;ia. excefsn, 230 
Rata. see M el'rosidcrll8 
Hutlo.U, sec also Ca/.(1)l1Is, 18.5, 203, 

207,215,237.243,246 
Rattlesnake plantain, sec (;OOfJ.yera 
Rattle-weed, s(>(' .'L~lraQ(lllls 
Ravenala, 198, 278, 1!ll , 2H2 
R. Ma.dagas('aricnsis, 1 H8 
R . Cuiancnsis, 278, 291, 292, PI. 

XXXIll 
Red AJgl~e, 5 
Red bark, see Cinchona 
Red bud, see also Cercis, 98, 100 
Red bay, see PCTSet1 
Red cedar, Juniperus Vir~6Djana, 90 

~~ ~:~:IQ:e~~:~~~~'s101 
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Red River, 93 
Red spruce, Pice!!. rubra, 89 
Redwood, see also Seqlloia, 127, 132, 

133, 138, 130, PI. Xl 
Reed, see }Jhrogm i tcN 
Reiche, K., 361 
Reindeer moss, see Cetraria 
Reseua,64 
Restionnc.:e!lc, 310 
Rhamnus, 48, 146 
Rhnpidophora Austra\asica, 244 
Hhizophora, seC' fl!!'O .l1allurOl'c, 112 , 

134 , IfJ4, 182.288 
R. man(:de . 11 2. l:H, 2M 
R. lllucronutlt, 1G4 , 182 
Rhodesill, 163, 171, 172, 320 
Rhododendron, ], 28, 30, 37, 38, 68, 

70,76,209,216,223,230,232 
R. nrboreum, HJI 
R. CaJiforni('um, ]30, ]40 
R Ju,vunicum , 230, 232 
R. Lapponicum, 30 
R. retu$um, 232 
R saiicifoiiunl, 21-t 
Rhodophyccnc, see Red Algae 
Rhopalostylis S:lpid o., S{,p uJso !llikau, 

341,344, PI. XLI"lU 
Rhus. sce also Sumac, 49, 83, 146, 

170,310 
R. coLious, 49 
Jt diversiloba, } 41 
It. toxicodcndroll , 83 
R~l'.&1nccnc. 8 
Rill)O, 4 1,146 
Rrce, 53, fi7 , 197. 224 

Wild rice, see Zizania 
Hio Colorado, Argentina, 357 
R io Negro, 274, 282 
Hobinia, SCf' lliso LocIIBJ 
R. pseudacacia, 96 
Robinson , B. L ., 300 
Rocbett, 31 1 
Rock-rose, seeCistus 
Rocky Mountains, 15, 31, 85, 114, 

116 
RomneYLl, 143 
ROlllulea, 308 
Rose, Ro~, 41 , 42, 45, 48, 76, 78, 00, 

98, 129 
Blloksia. R., 78 
Cherokl.>e R., 78 
Fortune's Yellow R., 78 

R. ArkanStlna, 108, 109 
R. Chincnsis, 76 
R. Nutkana, 41 
Uosaceae, 266, 269 
RoupaJa, 363 
Royal palm, see O[fodoza 

Rubber, 161, 189, 197, 198, 20.\ , 222, 
224 

RubillecRc, 172, 218, 258, 2i4 , 27g, 
284, 2SQ, 292 

Rubus, see also Bramble, Ill1spberry, 

R. N~~'k~~~I~~ lI820~~~'O,li~222, 232 
H . spcctabilis, 129 
R . uhnifoHus, 366 
Rumex, ]16 
H . marit.ima , 116 
RU.'lSi.'l, 29 
RlItul'cne, 258, 327 

SubaJ , 101. 103. 111 , 269 
S. Adulls()uii , 1O~1 
S. rnimctt.o, 101, 111 , PI. X 
Saccharum spontaneum, 163,222 
Sucllalien, 83 
SaC'r:lmcnt.o Vulley, 134, ]45 
Sage-brush, Go, 12'2, 124 
Sup:it.tnria, U4 
SaE{o--Inilm , 211, 2.35 
Sahura, 25 , Ub , 67, Figl\. 13,14 
St. Lawrence, 01 
Sal, see S horea 
fi!lluk, Mount, Java , 225, 22G 
Saini, see Gallilheria 
Snlicorni!t, 116 
S. herbaeen , 1 Hi 
Salix. SL>e also Willow, 279, 3J8 
S. Cflpensis, :H8 
S. Humboldtii , 279 
Salmon-berry, see Rubus speclahilis 
Saisoll1, 57 
Salt-bush, see also Alri.plex, Salsola, 

57, 66, US, 328 
8al\'ia, 48 
Sfi.hvecll Rivpr, ] 95 
Samoa, 249, 250, 25 1 
Snu Ambrosio l sland, 370 
San BernnrdillO Mountains, 134 
Sandalwood, see SOli/alum 
Sand verbena, see A b-ronia 
Sun Ji'rancis<:D, 

Climate, 88, 126 
Sanguillaria, 45 
Sanicula. 138 
San Jacinto Mountuins, 134, 152 
SaIl Joaquin Valley, 134, J45 
Sanaeviera cylindrica, 165 
Sant:l.)um, Sllnta.laooac, ] 72) 257, 328 

~~!~:~~o~n~~~~ lKo2~~O, 211, 214 
Sarawak River, 211 
Sarcobntus, 122 
Sardin ia., 59 
SargllBBUm, 10l 
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Sariacenia, 96. 101 
StlSSllfras, H , 72. 7n, 96 
Sn.t.yriulll, 110, 193, 308 
Savanna, 173, 290, 292, 293, 296, 

Fig . 52 
Saw-pulnwtto, SercnoJlscrrulata, 102, 

ltO,112 
Saxifraj:!;e, Raxifr3ga, 28, 30, 31, 50, 

151, 33!), 3G5 
S. pclt.llta, 1,51, Fig. 45 
Scaevola, 151) 
Scnndinllvia, 29, 37 
Scarlet flax, Linurn grandiAorum, GS 
Scarlet maple, see Hell maple 
Schema splendens, 27G 
Schinus molle, see PC1n,er-tree 
Schizaelt, Schizac:weue, 88, 101, 216, 

296, ~IO 
S. pennuln. 200 
S. pusilla, 88, 101 
Schizanthus, J(il, 369 
Schmidt.ea, lG3 
Schnecberg, Aust,riu, 49 
Sciadopitys, i6 
Scilla, 361 
Scindapsus, 220 
Scirpus, 44, 94, 145 
Scitamineae, 80, 162, 276, 277, 367 
Sclerolobium, 281 
Scotch pine, sec Pinus :-lylIJcslris 
Scotland,51 
Screw-pine, see also Pandanus, Hi, 

182,214,217,228,234,236,246, 
249, 253, 325, Fig. 62 

Scrophularinceae, 367 
Sea-palm, see Posleisia 
Sea-rocket, see Cak:ile 
Senlingwax palm, see Cyrtosla.chys 
Seed-plants, 8, 9, 10 
&go-lily, see Calochorl. u~~, 123 
Selaginella, 113, 172, 230, 276, 319 
S. Dregii, 172, 319 
l?enecio, 109, 120,314,361 
Senegal, 165 
Sensitive fern, s("'C OnociC4 
Sequoia, see also Redwood 
S. gigantea, 147 
S. sempcrvirens, 132 
Service berry, see Atnelanchier 
Seymour Island, 13 
Seychelles lsl!J.nd.~, 199 
Shasta, Mount, 85, 186 
Shepherdia, 41, 43 
Shooting star, see also Dodecathean, 

107 
Shorea robusta, 184 
Siam, 195, 196 
Siberia, 28, 29, 36, 37 

Sicily, :')2 
Sideroxvlon, 113.249 
Sierra NeVlld!l, I:j, 31, 14,5 
Sikkim, India, 72 
Silene, 48, 50 
Silk-(!ot ton, St'C 130m/,ux, Cciba 
Silk-<lak, sec Grcvilicl1. 
Silurian, 5 
Silver fir, see AI,ics 7Mctillola 
Silver linden. SPC Tilia (lrgenlea 
Silver mapJe . . ·\ c.er stu;chu.rinum, 106 
Singapore, 204, 20G 
Sisal hemp, Ap;l1vc rigida, mr. SisiJnD, 

2li5 

~~Sb~il~c~i,u~~3 108, 143, 361 

Sitktl, 86, 128 
Sitka spnlC(:, sec Picco Sitcnew),s 
Skagway, 40 
Skimmia.74 
Skunk-cahhage, see Lysic1iitorl, 
Smoke-bush, SeE. Rhlls coti1WS 
Snowoorry, Symphoricarplls, 120 
Snow-plant, Barcodes sanguioea, J48 
Solanum, 161 ,275 
Soldatlclla, 49 
Solidago, ~ee al.~o Goldenrod , 115 
Solomoll 's Heal , Polygonlltum,50 
Sonchus, 57 
Sonueratiu , 182 
S<moran Desert , 207 
Sophora tctrapt.cra, 349, 366, 369 
Sorrel tree, see OxydC'TldTlm 
South Africn, 13, 14, 300, 35] 
South America, 13,14, 2ti9, 271-300, 

349 
South Australia, 328, 329 
South Carolina, 101, 102 
South Germany, 47 
South Temperate Zone, 300 
Southern Alps, New Zeala.nd, 336 
Spain, 52, 53, 54-59 
Spanish Cedar, see Cedre[a 
Spanish Moss, see Tillandsia 
Sparganium, 44 
Sparmannin, 170 
Spartium jUDceum, 59 
Spathodea. campanulat.a, 162 
Spatbiphylium cannnefolium, 295 
Spathoglottis, 204., 220 
Spermatophyte, see Seed-planJ. 
Sphagnum, 31, 209, 238, 290, 347 
Spice Islands, see MolUCCll. 
Spiraea, 39, 41, 72, 78, 90, 93, 98, 120 
Spitzbergen, 27, 28, 29 
Sprague.!!., 148 
Spring beauty, see also Claytonia .. 

87 
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Spru('C. ~('(' also Pirr{l, :3:2, ;~S, 40. ·12, 
4::i, 4[,. -W, :)S, fii. TU, (.t. D1. I~S, 
130,139 

Spruee, n" 271,270, 2R I, 2S:\ 
Stachys, lOO 
Stnghorll fern . . 'See Pla/!ICUlllm 
Stanley T':lrk, VnuI'ollvC'r, I:_)() 
StupcJia, ~20 
Stnr of Brl blC'iH'Jll, S('(' :iJso ()mitho-

oolu/)/, li-l 
Stenandtium, ;{(l) 
Rt.cno(::1rJlu~, 2·1:.;, 334 
Hterl'Lzlia, iii;), 1M 
S. tOllwntos:J, Hi:) 
St('ppf'S, r..IOIlJ!O\ill. 76 

KOlli.hwe:5t ( 'nilpd ~t:\tes, 8(;, 10{; 
Stipa, H:1, 108. H2, 3:ii 
R. ten:wisf'ima, ua 
Stone-erap, HCl ' also Crm;[lw/a, Cut!Jle-

don. rIO, 120 
Stone-pine. set' Pi,llll) Pi/lea 
Stolle\rorl, St.'(> ('haraccae 
Stramoniulll,354 
Strand norus. 

80,.))('0,21i 

St~~;li~c;fi~~, IJ~ 
Strawherry, sec !llso FragarW., 13S, 

3GB 
Strawberry-tree, S('(' ATbulu~ 
St.rciitzia Augusta, ;)14 
StrubilunthuH. 1 n3 
Strongylodoll , 2~7 
Strychnos, 172, 173,3 14 
S. pungens, ;j Ig 
SWlrro, see Cerl':w; (ligrl1l/Cw; 
Sub~tllpine floras, ;')0 , 122. Fip:. 31 
Sub~aJpill(! scrub, New Z('nJ~lIId, 3-13, 

347 
Sllb~Antarrtic' fl orn, 349, 3G5 
Sub·.·\rctio Zone, 34-
Sudd,169 
Suedil., 123 . 
Sugar C'tl1)e. 1 G3. 222, 253 
Sugar maple, A('er sn.rtiUll"UIll, 87 , 

U2 
Sugar ptllm. Rep. A rClI[la 
Sugar pine, see also Pinus Lamberti.-

{Ina, 148, HiO 
Sumac, ~c also Rhlls. 83, 90, 08, 11 8 
Sundllrbuns, India, 182 
Sundew, see also Drolir.T'n, 03, JOl , 

103,206, aU!), 330, 367 
Sunflower, f)3, 108 
Surinam, 285, 287, 288, 289, 292, 294 
Sutheriandin frut.escens. 30n 
Suttonja ciiva.ric,tl.tu, 347, Fig. 97 
Sweet bay, see Magnolia glo uea 

::::\\"('{'t hri!ir. 20, 354 
:-'wt'('t (c·rn . <l(·t· ('Qlllplmlia 
.-\\\('('t .([tlill. ""t'(' Liguir/(llILb(tT 
;';WII..!!rl)W, 30;3 
Switzerland. -In. iiO 
S"cnmore. see Pllllml1l8 
;';~· e3.U\or(' fig, f:{'{' Fir/lf; .~!I(·"III,~r(l 
S.'o"(~:u)iOr(' I11"P[(', scc .1cer 1)seudo-

]lflllm!!l.~ 
S~·n!!:l)niulll. 2no 
;';.n-ing-a, S('c 'JhUadefphus 
R.\'zYA"iuIl1.17;). iH4. 
S. conl:"1.hull, ~ 14 

Tabll' :'Iclulltain, SOllth Africa., 210, 
;~ .11 

Tahiti. 2 .. H1, :F);~ 
Taipinc: Hi/[~, i\bby Peniw;llb., 20ti, 

Wi 
Tulipm palm !'Ct' [lIsa ('QrYllha, 191, 

102. PI. X\'l1 
TUm!lrllCk. see Lari:r A mcric(JlIa, 

Pinus'" /J.Traya/l(t 
T nma riud. T~\mnrindus. 170,228 
Tamnrisk. TlllTIllrix. 6:3 
Tanbark on.k, s<'c" P(lsonja 
Tnpnng. st'e A/'fll/rin 
Tar:1.iri, se~1:kil!:ichllliedia 
TflsDlnnia. 1·1. 3:H, ~ .. H), 351. 354, 359 
TaxodiUJu. II. 102, 10:i 
T. di.stichum. 102, 103, Fig. 2\ 
Taxus, T rL'mCC:l{'. 46, 119, 140, 238, 

2.J.I , 33-l. 34(j 
q'. b:l("caln. 4(i 
T . b"cyifolia, 119, 140 
T(·a. sec Thea 
Teak, T{'ClOWI., 186,233 
T. gmudis. ISo 
Tcroma, 100,282,314 
T . Cn.pen.<;is. 314 
Tehllclll~1>j A10Ullt.'lrnS, r'...aliIomi,'l, 134 
Tell , Algeria, 61 
T I..' lopca !olpeciosissimu, 327 
Tl'nnt'S-."-t!{', nf.i 
Terai , india. 18.1 
'l'crcbinthaceae, 26f1 
Terminalia. 11::i. 172, 173, 181, 184, 

200, 234,23G 
T. Catappl\, 181,217, Fig. 72 
T . sericeu , 173 
Tertiary, G 

T . climate. 12 
T. flora. 27. 68 

Tcxa~, 10:2, 103, 106 
Tha1ictrum, 1GB 
Thamnoseris !tl.cerata~ 370 
Thea, Theaccac, 72 
Thecopltilaea, 361 
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ThE¥)hroma ca.cao, 2\)6 
Thimbleberrv, 8ce Uubus Nulkanu.f! 
Thistle"lS . 
Thrinnx, 303 
ThuY<l, ,,9, 9~, 119 
T, o('cidcntalis, 8\), 92 
T. piicrtfl, liB 
T ibet, 70 
Tidcl:llld spruce, sre Pic(!t1 Silchensis 
TiNra f'alienu', l\fcxieo, ~(j5. 20u 
Tierra del Fue~o. see fllso Ftlt;f/ill, 1-1 
Tierra Irll1pla.da, :\lcxioo, Z(iG 
Til!cr orchid. Gr:lInmaloph,\'lllllll, 2113 
1'ili[\, Tili:l(~('Il{" 4S, !l2, OU. 10(\, 3ti5 
T .:ng:eutcll,-I."i 
T . :\lll{'rie~Lna. 92, 90, 1(11 
Tilhlndsill, 100, 1.J 1. 26!l, 200, 300, 

PI. X 
TiuJUI', h;.land, 234 
TjibodlL<;, In.V!i. 2:JO 
Tmesiptcris, ~J4, 341) 
Tob:.icco, 1~6, ;2'19 
Todca. ~14, 33fl, 346 
T . barbara, 314 
T. sllperbn. 33IJ, 346, Fig. 93 
Torreya, 70, liD, 1-10 
T . C:t1iforni{~a, 113, 140 
T, taxirolia, Il~ 
Tobrn, see Podocnrpu:5 
Trailing: arbutu;;, !lee Epiyaca 
Transvual. l(;~, 316, 317, :~20 
Traveller's Tret'. set' Rm'flla/rl 
Tree-fern , 72, 73. 18.5, 200, 222, 228, 

242, 2!}!), 270, 295. 340, Fig. UO, 
PI" ]\,, XJO, XXVll 

Trema.2::«) 
Treub, :\L 233, 23-1 
Tri(;hollItOes, sec also JJymclIophyl-

lllc{Ja€. 34G 
T. rcniformc, 346 
Trillium, -15, 72 
Tri nidad, 28:$, 286, 294, 295, 2flG, 299 
Tripoli , 63 
Tristauca, 332 
Tritonia, 310 
TrolJius, -11), ,50 
Tropical Afric:n., 157-175 
Tropical East Arriea. 163 
Tropoeoium, 3(H, 365, 309 
T . speciosnm, 365 
Trumpet creeper, see Tecoma 
Tsuga) 38, 39, 83, 128 
T. heterophylla, 39 
T. Mertensiana. 128 
Tucuchi, ~H., Trinidad, 200, 298 
Tule, see Scirp'lI.-s 
Tulip-tree, see also Liriode,ulron, 11 , 

53,74, W 

Tumho[l, !'lee 11' ell/1ilschia 
Tundra. 27. :1 1. :32. 4:3 
Turkestnn, 37 
TUBf.!ock ~ru!lS. SC{' also B!l'1lch !JTr!8l;. 

3~{(i, 3-13, 3-15, :-\5R 
Twu,r-bladc, HOP L,j,,'1ICTII 
Twin-berry, see Lmdccra im'oiucraia 
Twin-flower, see i.-iml<Wfl 
Typha. 44 
Tyrol , 5O 

fTle:.:.47 
U1IIIUf;. set' !lIsa Elm. 9 1. {l2 
[ ', Aml.'ri(':w:l, [i I, !)3. Fig. 18 
f'1vu. !J1 
lfmhclJifl'rJ1r, 3S. 48, 50, 109, 266 
Upas, Hep II,Oim'i(l 
Prugu:lv. 282 
H~nea., '!!'}.J 

l'tll.h, 123 
lltri(·lliaria. 17-1 , 19:~, 290. 296, 298 
1I. monulIlu , 291 

Vuc(Jinillm. 11 3, 230. 232, 2-10 
(SCi! also Cra1tberry, HucklebCTry ) 

Vllhea, 198 
Valdivia, Chile, 300 
VIl.I('riana , 28G 
VuJli!Sncria , g4 
Vulpar:liso. 301 
Vl1nd~. H)(i, 215 
V. ('ocJ'ule:l , 100 
V, t.ere."!. 215 
V. tricolor, 215 
Vanilla, 100,238,253 
Vcgetable ivory, see also Phytelephas, 

284 
Venezuela. R"J 
Vcnu~'s fly-trap. See Dionaea 
Veratrum, 4\l, 120, 14.9, 150 
V. viride, 120 
V. Californicum, 149, 150, Fig. 43 
Verbena, Vcrbeuaeeae, 108,292,300, 

358,369 
Vermont,8!) 
Vernonia, I US, 230. 316 
V, amygdalinu, I ftS 
Veronica, 1H9, 345, 349, 350 
Vetch, 42, 50 
Viburnum, 43, 56, 93, 98,120,187,230 
V. tinus. 56 
Vicroria, Australia. 327 , 328, 332, 334 
Victoria FaiLs, South Africa, 174, 175, 

Fig, 53 
Vi ne, see also Grape, Vitis, 57 
Viola, Violet, 72, 87, 93,100, 168, 191 
V, pedala, 106 
Virginia, lOt 
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ViqrifJa. creeper, see also Am1Jelopsi~~, 

ViUs, 83, Js.~. 23·1, 2·14 
V. lubrllsca, S:I 
V. trifolia, 234 
Vittariu., 11:3,230,290 
VillIgCS, Mis., 46 

Wallace, A. W.~ 20.=), 234 
lFo1',Ui.\'~~ ,h\\!': X~r. lh'V} 
Wul~~~" ~~) [llso Juglans. 53, &5, 92. 

Warat,ah, see Tclopef.l 
\Yllrczewiczia coccillca, 296 
Washingt.on , D. C., 120 
Was hington, !'1ft.. g·1 
Washingt.on , Btatc of, 8;j, 123 
Washingtonia , 1;')2, 153,363 
W. filifcru.. 153. Fiv; . 47 
Water, agent in distribution, 16 
Watermelon. see Cilr!l/lu8 
Watsonifl , 308, 354 
Wattle, see. A.cacia 
\rux-berry, see Myrica. 
Weber's line, 235 
Weeds, 20, 2 1, 354, 357 
Weigela, sa 
\VciD3Gt:Jlnia, 198, 346. 31):j, 3M, 

W. sylvicoia, 339 
W. trichosperma, 3G5 
Wellington, New Zc:aland, 22, 341 
·Wchi\rllia mirabllis, 166, 16" P l. 

West Australia, 329-333, 351 
WiJd flowers , 33 J 

Western Europe, 46 
. Western Ghuts, India, 186 
West, Indies, 101 ,263 
wes~:;,~cw Zealand, 336, 346, 

Wettinia, 284. 
\Vhite cedar, iieC 7'huyu, Cham.aecy­

paris 
White Mountains, 31 
White oak, see QuerC1.I.8 alba, Q. tabata 

While pine, S(.,-'C! Pinus Strolmr, P. 
nwnliwln 

lVhitlow gruss, ,~ee Draba 
Whitney, Mt., IJ5 
Willis, Bailey, 370 

Will~\~': 4'r4;lfos~2~~: 3~~' c..32, 35, 
Willow-berb , sec E "ilr//Jiltll, 
Wiul' palm. see ulso Car!Jola, Raphia, 

Hi(J. 163, HiS, 202 
Wint.crgreen, see Gnultheria 
Wisconsin, S5. OJ, 93 
Wistaria, 81 
Witch hazel, Bee also Hamamelis, 

76,98 
'\··onder-hoolll. f'iee P£cus cordata 
Wormia, 199, 217 
W. fcrruginca , Hl9 
' ·Varmwood, see A rtemisia 
Wyethia.. 149 
Wyomi ng, lIt) 

Xnnthium, 354 
X/mthorrhoc~J 331 , 333 
X. Preissii , 33;~, PI. XLIV 
Xerophytes. 2tH. 265, 266, 300 
Xyridu.ceu.e, 290 

Y urn, see Diu,~cQrca 
Yangt8e-I\:iang R iver, 74, 79, Pi. V 
·Yellowstone P~rk. 116 
Yosemi te Valley, 146,147 
York Peninsula, Austrulia, 243, Z:l6, 

325 
Yucca, 100, 108, 154, l5u, 265, Fig. 48 
Yukon Tcrrit{)ry) 40 

Zamia, 9, 109 
Z. FJoridana, 100 
Zambesi River, 174 

ZI'ngt'6er, Zihgll)eraceac, see a(so <71.11.-
(JCT, 162, 208, 278 

Zizanill aquatic3., 94 
Zizyphus, 171, 179 
Zones of vegeta.tiou, M t . Orizaba, 269 
Zygat.lcnus, 143 
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