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PREFACE 

IN the preface to Dr. Mil-reel Hardy's Int_roduction to 

Plant Geog1Ytphy, Professor Herbertson wrote, 'it will 

pe followed by a more advanced book '. This' more 

advanced book' is the volume now published. 

Many causes have contributed to delay its appearance: 

the death of Professor Herbertson; the departure of the 

author to South America; the War and its aftermath, 

which have rendered so extremely difficult everything 

connected with the publication of books: but the proofs 

have been fully revised, ancl many new photbgraphs 

have been inserted. \ 

It may be taken as in some sort an expansion of 

Part III of the earlier work, since the slight' survey of 

the continents' g iven there has served aR the plan for 

the new book, and has been expanded into a full dis­

cussion of the conditions in which plants flouri sh, and 

their distribution in the great geographical divisions 

of the. earth. An index of the plants mentioned is 

appended, with the scientific or pop:Ilar name, as the 

case may be: where the author has used a precise name, 

the exact equivalent is given; where a genus only is 

indicated, the corresponding generic term is set down, 

unless some particular species is peculiarly characteristic 
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of the r t'gi on described, when the full name of that 

Rpecies is addeo. 

Th E. nks are llIost gmtefully offel'etl to the Belgian 

Governm ent, Professor A. W. vV. BrowlJ, Col. Coachman, 

Mrs. Cros'>, Miss Czaplicka, 1\1rs. D OYlle, Sir S . Eal'uley 

Wilmot , Mrs. Edwards, Captain C. T. Ffoulkes, Sir H. H. 

Johnst()n, 1\1. J. Lngarde, Mr. W. Lloyd , 1\11'. H . M. Loucas, 

Mr. C: W. Mathers, Messrs. Seeley, Service & Co., the 

Controller of H.M. Ordnance Survey , Professor A. 

Donaldson Smith, Sir Aurel Stein, Mr. M. S. Thompson, 

Sir Everard 1m Thurn, Mrs. 'l'raill, Messrs. Underwood 

and Und erwood, the V iSlIal 1 nstructioll Committee, 

Mrs. Watkins, Mr. C. M. WooLlward for the loan of 

photographs from which the illustratiolls have been 

made, and to Miss MacMurm for most kind ly reading 

through th e final proof. 

Miss Kirkaldy very kindly made herself responsible 

for seeing the book through the press. 

OnORD, 1920. 
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CHAP~ 
ASIA 

'l'H E stupend olls size and compact Hhape of this greatest 
of continents are featurcH \\"hicl1 I,y thelllsel ves arc ummd 
1;0 excrcisc the strongest control on its vegetation by 
determining the climatc, The centre of this vaRt lJOdy 
Df land is so £'01' l'emoYcll from the regulating intluences 
:>f Jargu shcetR of water that it must, of necessity, be ell'Y, 
extreme ill climate, amI hinTen; ancllife, whether vege­
table, allilllal, 0 1' human, lllUst be reduced to a Illinimum, 
Asia is a lalld of extreme8. Broadly speakillg, life is dis­
trilmted, startillg from a clead centre, ill concentric belLs 
:>f increasing density. In t.his very geneml arrangement, 
howeyer, . the fact of its excentric symmetry with 1'e­
!Sard to the Equato r illtro,lnces a first nne] fundamental 
irregularity. 

The northern shores penetrate far mto the polar 
circle, while the southem coast is bathell by tropical seas. 
All other things heing equal, such a difference in the 
amount of atmospheric hcat is bound to be expressed by 
a difrerence in the amount and the character of life on 
the I.WO sidcs. Th e exaggeration of summcr heat and 
winter cold of the atmosphere over the far inland parts 
initiates correspomling movements of attraction and re­
pulsion of the surroundillg masses of ail', or, in other 
wonls, large cyclones and anticyclones which have been 
term.ed monsoon,,: the rhythmic alternation of these 
forl11s the pulse of that vast body. As may be expected, 
the inflowillg SUll1mer winds are, on the whole, moist 

11M) · 1 B 



ASIA 

a11l1 llcncficial , while the olltflowillg winter wiuds l1re 
tll'y aJ t( I ha J'] n fu 1. 

Again , acconling to their origin , the inflowillg winds 
Jlroduee unequal efleets. Th ose called in from the 
'warm Indii111 ;tncl Pi1cific Ocea,lls i1l'e na,turally luden 
wi th moisture which, Oll cooling, is COllllensccl ovcr the 
south ern l1ncl eastern margins of the continent, thus 
indncing vigorous plant life. The air frOlll the north 
an~ l east, on the othor haud, easily saturate(l n,t low 
temperature~, beCOl ll e'3 g rndually warm er and drier as 
it rushes inland, yieldillg out scant Illoisture to the Jow­
lying plaills und plateau!'. A hanly uut not InxUl'iant 
type of vegetation is the expres:;ioll of such cJ illiatic 
colltli t iOllS. 

Another ille(l'lttli ty ari:;es frolll ti le :-; it uatioJl of the 
neighbouring continent:; of Europe allll A 1rica, wllie:\t 
screen off nllY 1Il0isture f1'01l1 the wes tel"ll (jllltl"tel'l:i , whil<; 
the more fav oUl'cll cast lies open to the h 'lleficial 
influcnces of thc oceHnS. TllUs th e arid ceuem extcllds 
westwar~l up to the uncertain borders of the adjacent 
bnll masses. 

These broad fcatnrc:-:; of th e distrilmtion of Ii fc on the 
"mface or Asia, hy the n:_cciLlcllt of shape, size, and 
position, are furt her emphasized by the nn,tur(; of the 
relief. The cenlml portions are raiscd th ollRalllls o f fee t 
; ~boye Rca-level in vast pbtcans which arc fringed 1)y 
all unlJrok ell rim of st ill loftier mounta in l"lU1gCS. On 
that account, the uxce"siv e heating of th e interior 
exaggcmtes the Jamlwanl influx of ail' ill SUlllmcr 
" ' hile the intense cooling in willter adds impetus to the 
outward fl owing winds. The limits or the barren in­
terior are drawn more sharply by the screcn of high 
1I10tllltains mllToullilillg them. At t he l:iall1O time, the 
lofty ranges, HlIch as those which cross the continent 
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from the CaSpi!1l1 to the Sea of Okhotsk, drain the \Vimb 
of their last traces of llIoisture. 

This moisture, dcpositell as spring rain 01', in large 
proportion, as winter snow, causes a fairly continuous 
line of highland oases, the marc marvellous in contrast 

t1eighls infeet above 5eCl·level 

0-500 I 600- 3000 
.3000 -I~OOO 
Over 12000 

tne 100 falham Ime ----

FlO. 1. Physical Features of A, ja. 

with the i;\IlTOnn, lillg lowland deserts. At the SeLBle 
time, the sHow-fed streams, Lefore losing themselves 
among the sands of the plains, fertilize a stretch of 
country at the foot of the lllount.ains; and of this alluyial 
belt, even before the dawn of history, advantage was 
taken by mall. The influence of these lofty Asiatic 

B 2 
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Chilill.') it; t hus 5l'ell to be donole, ns being ex.pre:;,·ed ill 
aJJUnd ltllt ::;UI11U1 cr pastures 0 11 the upper :;Iopo::;, ami in 
garL1ens a lld will ter pa::;turcs on the lower slopes and the 
adjacent ben. Con espolldillg ly there originate:; it donulc 
inHuellce 0)1 Inall <tllli animals ill lillest o t food : fir:;t, 
it yearly Illigratioll of popnla tions uetweon the lowland:; 

o 500 1000 M iles 

o 50 0 1000 1:.00 Km . 

FIG. 2. Mean Annual R,linfall of As ia. 

and th e hig hlands, between th e drought and tho snow: 
second, hrgcr movements of nations along the fertile 
pic(lmont belts, which natumlly became the highways 
of history, aR peoples were forced by various causes 
to migrate, al1(1 t rekkcd uctween the deserts on one hand 
and the mountain willlcrnesses on the other. 



ASIA 

In Lrief, then, the dist,rilmtioll of plnnt life in A,~ia , 

which, at n, first glance, appears to he ill widening belts 
of incren,sing density, has to be fmt,hcl' analYRed, th e 
north being poorer than the Rout ll aml the \Yest than 
the east. The south-eastern ([llarter is t.he centre of 
radiation of plant life for the whole continent. Of th e 

• 
o 500 

o 500 1000 1500 Km. 

FIG. 3. Seasollal Dis triblltioll of Rainfall ill As i:l. 

two western quarters, the northern, havillg 11101'e water 
and less heat than the southern, is also ]]lore luxuriant.. 

Tundra. Along the Arctic Ocean, Asia possesses an 
enOl'mous development of coast-line im'oh'ing nlJout one­
third of the parallel of 70° N. This coast-line lies, Oil 

the whole, much nearer the pole than tho corresponding 
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shores of the mainland of North America: one would 
therefore expect t o see <1 cOlTespol1l1illgly greater ex­
tension inland of the cold treeless desert call ell the 
tundra. As a fact, howc\-er, it is not so; the barren 
grounds of North America reach much farther south , 
especially towards the extreme east and wcst, and when 

~ANUARY 

leIG.4. JlfcHIl 'fc ll'P"",,(ure of As ia ill .hnll nr.r l'l'dllce,l to Se~ - J ey ,, 1. 

the coast-line advances polewa.rd or l'ctl'Cats sOllthward, 
the accompalJying belt of tundra follows the !;!l. lII C oscilla ­
tions. This bl'o(vl fringe CoYers a lo\Y-Iying undulated 
laml, interl'Uptccl],y 110 high hilJs, Imt ill kntcd by wiel e 
3stuaries and mlll':;hy deltas. 

'l'wo mftin lorlns of tundra arc l'ccognizcLl, the moss 
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tundra anll the lichen tundra. The moss tundra is the 
moister kind, and i::; form ed of peat-hills aULl puddles. 

The pe(Lt-hilb are enorUlOUS spongy CtlSltiOl)B, built up by 
the slow accumulations of g radually (.1ccolllposing mOf:i8es: 
they are frozen illSiuc, and have a velvcty coyori ng' of 

~ULY 

F IG . 5. Moa ll T CIIl},co ratul'''' in .Jllly redu ced to 8'·:1 ·I,' \'u l . 

stl'aight.-f:itt:nlill ecl 111 0S808, amOllg whi ch a few d\\'arf 
flowerillg plallts <l.rc 80 111 et.illl cS scatbored , and ill hlot \\'( ~ lO II 
the 11l 0tlll l.ls willd t he 1l1 :1 I'Si1y tracts 01' IHld, li es, o Ften 
grown 0 \-01' \yith pen.t-lIl osS. 

The lichen tnndnl Ims a (hi e!' soil. l,nt n :qllircs ;Ill 

abundance o f raill i',II1 , drizzles, Illi sts, ;md atlll (l,sph cl'ic 
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moistllre, and , whell it IS o" Cl'g I'OWl1 wi th luw sh ruhs, 
may become .rL h eath. 

Among t he mos t curious features o f these arctic lrtllll­
scapes r ank t he' polygonal fl oors,' 0 1' Hoors o f hard ened 

mora ~ Lofty Mountain I ,· ' Taiga D r Pine Fores! lTIlIIliID, 
;:,1 DectduousF. ~ MeclitE'rI'anean~. Summel nF 
In soon & Equatorial 1'; _ . Savana _. Scrub c=:J ,Dese r I 

FIG . 6. Vege tation of Asia. 

lllud with crack s ilrra ngcd ill po lygonal patte rns. Ou t 
of these slits th e lines of t iny pl 1l11tS 11l'i.-.;c ill Cj ll il ill t, 

deyices not ullli ko fancy box edging'. 
The mon otony a ncl ·desola t.ion of the hw(l:;cape are 
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broken now and t hen by n~ l 'i t al,l e ganle ll s of g·(ll'.ge()llS 
flowers whi ch cololli ze th e ,,'al'lll <tllll \r c ll-d m illl' rl 
slopes exposel1 S<j\larcly to the r aYK o f t he low sun of 
summ er. Th e 1l1l1l .'i ll iL l J>l'illj [l.ll cy of colonl' jll t he 

blossoUl s as '''ell fl..S th e koa l'es illitl .stems of t he Slll ;lll 
h erbs in a rcti c and alpin e l'(' g'irms i.e; il ~<<.;oc i flt(· t1 \Tith th e 
presence in the plan t-I ,o!]y o[ cer tain snh.;ta.l1ccS protec­
tive against exposure. 

F1G. 7. S ibp l'i n )) Tllndrn. 

Thc c1 eveJoplll ClJt of peat ill t he marshes of tb o SiJJcl'ian 
tUlldra, beillg depcllden t on th e m oisture of th o ail' and 
the length o f t he g r O\\'ill g season , i i:> not ,0 illlPOrlall t ;I S 

might Le thought at first. He.lther or ling ph'y"'; lmt 
an incon l:;picuous part , and our COUlUlOn pcat -ll1 0si:> is o t 
r eHtric ted OCCUlTellce. 

Thero is littl e resolll'CC for t he human being in such 
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regions. A few berries are all that lllall can gather, 
untl cultivation is out of the <[ue:-;tioll. Hunting amI 
Jishing are the primary occupations, Lut 11 most useful 
asset is found in the reindeer, whose every part and 
product Lecom es preeions, whil e it supports itseH on what 
lichens an,l mosses the tundra can snpply. l\Ian, there­
fore, is obliged to follo\\- his \yild herds, which h could 
not feed in a permanent aml circulllsc]'il)C(l place of 
abode. 

The tundra extends to th e higher lands 01' plate11uS 
whieh stretch southward , snch ilS thosc of SiYCl'mlt, 
Yang1mn, Vel'khoyansk, Kolyma, and Anadyr, whi ch 
recall the fj clds of Scanc1imt\-ia. 

West Siberia. Between the Urals amI the Yenissei , 
north of the fifty-fifth paral lei, the lalld is \'ely loll' allll 
flat, rising less than 100 feet ill about 6()() lili les. It il' 
regularly flooded by the large rin~ rs Ob and lrtish all,l 
their tributari es, which have lmilt high llank s along theil' 
C011l'SeS and thns stopped t he natural dminHP:e of th,; 
surface " 'Htel'S, so t lmt it is CO \-" l'ed 1),Y yast an,] illl­
pasRahl e SW:t111pR, which rl: lll ain hozell I'or six nlollths 
of the year. 

The climate is uniformly colli and damp, tllough th e 
rain fall remains umler twenty inches; mists amI fogs are 
frequent , and snow lies on the ground till late in spring, 
Such a region is naturally the b:.ttle-ground between 
tbe swamp ycgetation amI the forcst, 

The tU;'lcim wllich snlTonncls the yast cstnal 'ies at the 
Ob and Tas grufluitll.r pitSS('s into moraSSCR oE a 1I1 0re tem­
perate type, not unlike those o[ Ireland anel Scotlf1ll,l, itllfl 
consistillg 01' peat-Illosse:-; . Th cse freely alternate with 
swalllps o[ I'ee,] .'I, rnsh('I' , ;lIH] sedges, esp('c in.ll y to\\';tl'l]s 
t he Routh, The torcst is n'Rtri('tell to tltc l'l'st-dmi ned 
ri sing groullds- generally gent le sw ellillgs, [Ill.] the lln])].;s 
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thrown np by the ri n :rs-anll is thns constantly inter­
sected by innl1llll.ll"1tl,le Illrtl'sby ptLsturei'i, r Cl!dy moors, 
and peat-liogs. The \'cgetatioll is a 111 osn,ic ?f forest!';, 
meadows, and swampR. 

These conditions of climate and soil are only snitahl c 
for coni fers and a fmy hardy l'Cl))'esentati \'f~s of the broac1 -
leaved trees, snch as a. pens an(1 birch es, willows, a nd 
alders. Sillerian larches amI Spl'UCCS arc the main COll­

stituents of t lwso fo]'cs ti'i, the latb~ l' pre(lominating on 
wet soils, lw(1 lliaking dark , don.<:;o forests with Littl e 
undergrO\vth. The lightcr kinds at forest aftonl :t 

shelter for north em types of phnts, snch a.s (I W[1'om Cilll, 

several speci es o[ s ll1 ltll l'ho(lodemlrons, &c. , a few herl ls 
chiefly of the lIlarsh ·dwelJing types, ])Iosses. and ferns. 

This vast ex.tent of \\'omletl 11lat'shes offe rs seriom; 
obstacles to tnt\'l!lIillg, and can l)est ue crossed in winter. 
when it is nIl froze n Hllflnnc1er snow. The dillllpness or 
the cliJ lI ate llln,k es it Unpll!1tFlunt, 1I 1Ore cspeeially 011 
acconnt of th e s \yarlll S o[ lllosq nitocs. wllil'h nl'l: an 
unmix ed nuisan ce. Th e rrcezing or t ho ,yateL'\\,1lys myl 
seas to th e north I'elld en; th e lllad, etilig 0 1' the tilld,er 
costly and dil:li.clllt. It is only , thel'ci'ol'(' , during willter 
that a few t ril,es of Ostiaks f rcqnent this locality to tin(l 
in it a slwltel' again,.,t the tenihl c icy gal es \\'hicll swcep 
across the tundra, and to trap the fur-hearing animnlR 
when their coat is at its bc'st The tim her as y et remains 
untouche(l, except on the southern margin. 

The hUlllan populatioll , t herci'ol'e, relllfl,ins eonfinecl 
to a fe,,' settlcllI l'llts al ong' Ll](' main rivcrs , lil"illg' l:ll'gcly 
on fi sh, getting' t,IH' tillll 'el' from til! ' forests rnl th e 1.>1ll 1k s 
and r e'iol'till!>' to a loca l kincl or ;wricllltll],(·. wllieh is. 

;_, ;:-, I 

ho",ol'(;r, ll cCl'SSal'i Iy h;1l11pl'l'(.' .1 l ,y ];] tt' rr()sts a lid icy 
mists. Tlt e La ck woods and R\\-;L1IIj 'S :tre Iml.'<lly cn' l' 
visited 11.)' Ill ttn. 
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TO""fl l'ds t II(' ,,"cst" the foot-h ill ,'l fl lld terraccs alonf!: 
t,he U 1'nls rise cOlllp'\1'fltively qui ckly, <lnd the vegetation 
at Ollce nSSI1Dl l'S it Ill on ~ ' ",1l'i ed aspect, including pilles 
an(1 firs , larch e's and SPl'1l CCS, luxuria.Jlt IlI cadows and 
()thcl' hill-pastures. 

Eastern'Siberia. TIl e C()l1lltJ',)' lw L\v('cll t Il" 0 11- Y cllis­

'lei divid e [Lllti th e L ClIa is l'niL'ly ll11ii'ul'Ill. It, i~ a low 

plateml, above ,yhicl! tOWCl' ktlluhl' \'ulc[tnic heights" 
East oE the Lena, ho '\Y( ~ '"C l'. tho pLtteau risl's gradually 
aIlIicl a somcwhat lll'ok e ll bnd,~eape towards tho Cl'esccnt­

shaped edge ot the St,tllo'"oi" 
Compared with \\' t'stel'll Sil)eria, the eastern r eg-ion 

is ,n.'1I dntin cd, ml,l potiseSSCS a (h"icr Illl(l IIl OI'C e :s:­
tl.'l'lJle clilllittO: ind eed, t ho coldes t wintel''' and the 
hottest SllllllllC'l'S kn o wJI on earth are to lie found there, 
th e l'.mge het ,,-ccn tIl e an.! n1ges o f t lw b,-o S '<tSOllS 

I,c ill g l2()o F. 

The tund!';\. whicit CO\"l'I'S the lll'o:tfl mal'gin of the 

Aretie 0(;<::111 , s,'wls s put's fllrthl'l' "un th . along th e lli ost 
ililpodant rjdg'('s , I' ilililar to till' i:j e]ds o f SC[l lIdilllwia : 
Ilu t the f o rll1atiOIl 0 1' XWHlI\PS amI pe,tt-I,ogs i s limited 
It cn' I,.)' l'l';lSO!1 o[ the l'xtrei ll e clim:1tc, the scanty 
rai II fall , and the goo(1 tlmin[lgc, and tim" thc ,"egetatioll 
is esscntia ll y one of forests of conifers . 

Beech amI 0111:. could not Ey c l lCl' C, so the lliffercllt 
spL'cics of CO lli rel',~ sharc th e grol.lll<.l among tllClllscl ve~ . 

Tlt e Scots all,1 t he ill'llilit pin e prefer the dry , sunllY slopes 
:m(l the light ' \' soil;.; , Th e bl'dl [orll1s, Oil the cooler 
slopes all,l ill th o lt ollo\l"s, a Light COH' r, which favou r s 
t he (ICI'l!loplllent of ,t dousc, often impcllctralJlc, under­
,l.!;l'I) \I"th of 8hl'u118 <"tnt! lwrlls. The spmce occurs ntainly 
in lIlo i ,~t sitnati ull s, where i t fUl'lllS ,t Lbl'k, he,wy canopy, 

nud er which til L' g l'ollllll J'eIJltlillS allllost plant.1ess, 
co ,"cred \lith a. thick lllat o f l lCcdles aud mosses. 
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Siber ian firs OLLl,] s t Oli O (il l'() II'l ) pine',,; :l1'O 111 'i0 fu tlnd 
in the C:l'it, 

The JOWL'!' yugetatiull 11ij-J'eJ's Yer,)" li t tl t; frOll1 th a t o f 

northorn alld CClitl';! I Em'oj)l!, i [Hlecd, 1L bl'g'" 1'1'0 [,lJ1'­

tion ol t he spocies ()f l J! lShc,., 1llidhu'h s n[" COllllIII)li to 
Europe and Siheria, One \\'onld 1iiI\11mlll\1,J", anLl \"ild 
rose, wll!)l'tl e- :1IH1 ut i 1 t.: l' 1)01'1',)' lJ\lSh 's, CYt.:ll ac\)ni tes, 
monki-;llOocl s, g l'nmillll1 f4, ali I 1 fltatdy 11111 1)('1l !feme ill thl' 
pastures alld )!J cnd o\l's, l>u t th o ling is nh..,t.:n t. 

Despit, th e pl'l' val <.: ncl) ()f for csts, ho\l' ol'ol', tr ue ­
growth is IIUt IU :\. l1l'iml t, S iberi all I()n'sts :tl'l' SC\lllll', I, 
and the trol's, hnng' :tllil patltll'l1 wiLh 1lI0sses £Lilt] li ch l' lls, 
reach JIO great heigh t or thiekness, lmt I,eal" t.llL' 
imprint of tIll) inilLliCitI cUllditiolls of the tlilllatc. 
They a1'O :d:-;o cOllnnt.:ll to l'uiativcJy low altitudcs. 
Thus, on the Lmm, by G.:C N , th ey st op ])elow 700 feet. 
North of that lati t ude, the fores t g rowth becom e'i 
increaHingly scattered and a wad ed, pastul'es :'\.1111 

meadows, lIloors, alH] s tretches o f tundra filiing' thu 
intervening SP,tCCS, Thi s is :t con(llti ' ill Sil11 ibr to that 
in the hack\\'o()ll:-; or the n orthcrn Cana,]i a n rur est, to 
which this eai:i t Si1.erian ta:iga cOlTespond ,., e xactly, 

Thanks to the hot snmm er , coupl ell 1\'ith it moderato 
rainfall, nOl'thern agriculture iH po~sil,le in castel'll 
Siberia. Dairy-fal'l'ling amI st ock-llrcelling find ther e 
an excell ent fi ckl ; amI grain crops are capa,IJle of a g rea t 
development. 

Amuria-Korea-Sakhalin- Hokkaido (Yezo). This is 
on tlle' whole, ft lDoulltaillons r cgioll lyillg to the north o[ 
the Ilchul'i-Alill 11111] th e Littl e Khingltn , a1\d in cluding 
the basin of the Us,'iul'i and th e upper hlsin o f tue 
Sungnri, It cOI1'ii st'i Ji\ainly of a seri es of rallges ILlld 

valleys pt~l':Lllc l wit.h t he co(tst-linc, (tll,1 cuntn,im; the 
broad valleys of the lower am] llliddle AllltU'. 
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The clilll;Lte ll laY be descril Jed af:i cool te llJpel'ate, 
although \yi11 tel'f) a l'e vcry hal'll and protractcd. The 
ri ver.', especia lly in t he northerll p,tl't, are ice-bountl for 
four or five months iu the year ; but the regioll, on the 
w halo, enj o'y~ th e 1)l; llefit of the I> UlJlll1el' 111011S0011 , '" hich 
givef:i it a fail' r<1,i11-supply. The cOllllitiolls ,ll'e temperate 
enough to permi t of the OCCUlTellce of In'oa,d-Ieavecl, de­
ciduous fQl'eAts oE a celltrfi l and nor th-Eul'opefin type . 
This is essentially a t imher coun try, anll t he lower for est ­
llclt is similttr to our onk and lleeeh zOnes. It consists 
of lllixetl forests , inclUllillg t he l\Iongolian oak, l\Ian­
churian kinds uf walnu t, kLzcl-nu t, 1al'bel'L',)' , amI ville, 
pines, nlupl e:::>, elms, lilli e-trees , amI ro\\';tlls : t he Man­
clauin,n ::;hrllb tlill1ol'pkwthus is freely grown ill our 
ga,nlens. This l'L'Oatl-lea vetl vegeLatioll is, l lO wevt:l', l'e­
~b·jct.ed t,o Ynlkys, 10we1' slop u,s, amI fout-hiJIs. In tlJ e 
Illollutai lls. the l'esinous fOl'ests natumlly prul1UllliwLte, l)ut 
they arc also of ,t wixed type, including brchus, cedal'", 
pinus, amI tsugas, with birches and tti:ipell S, amI giving 
the usn,.l aspect of 1l01'thcrn telll [lem te llloulltaills. In 
the broatl v,tUcys, the AUl Ul' a ll tl its trilJu turies tlmv amid 
luxuriallt pastures of l'ich grass ;tnt! tall llel'bR, among 
whi ch lllullellil'ers are 1l10::l t l'elll a rlmLlu. 

III spi te of its llanl willtcrs, AIllu]'i" i ~ a ferti le land, 
repl ete \\'i t h pos:)il l ili ti c~ . CaWe- IJl'(~ ctlillg , dai"rying, and 
mixetl fUl'lli iug cer tainly find there as Pl'Olllisillg a fieltl 
as ill eastern Call Ltda . wi th which thi s l'egioll IWfl much 
in COIlI11l011: all nor the ru cerea];; and g' l'eeu crop" 
aCCOtlllllotlate t heillseh 'e.s to this cJiwate, In Amuria 
pl'oper the tillll.lel' is well prei:iervetl , Lll t ill lower 
l\lanchnriu" tllu west el'l1 slopes of the Sung;Ll'i hill s and 
I1l ouutains havc been largely de forested hy the Chinese 
set tlers, w itll the nsunl cl i~ast rous cOllse(luellces. 

Though ill latitud e it (;O LTei:i1l0J1l];; to ccntm l EUl'ope, 
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S~khl1lin has the .'iallie extrcme clillln.te with I:'e vel'e au!l 
prolonged wintcrs, a, fact clue to the cold sea-current 
which bathes itl-> shorc.', [1,11<1 to thc continental north­
west winds. The islaml is thrown into a succession of 
lougitudimtl "alleys amI ridges, and is entirely woodell, 
except for the floor of' the "alleys alld the llakcll ridges. 
Here agitill, owillg to t he cold, da,Illp, foggy atmosphere 
and Imll IJatnml d min age, the floor of the valleys is 
swalllpy, and peaty bogs of g reat tlepth recall the high 
moon; of Irelallll au!1 Scotland. ind eed, the bleak coast­
belt seems to ue an outlier of the suharctic tuntlm, 

The Pacific slopes show thc influcnce of the cold sca­
current" amI wi lUIs in th eir mixed couifcrous tore"ts of 
larches, pincs, <tllLI Spl'Utcs . 'i\ umlJc rs of deaLI trees are 
left stumlillg, Llllll the li tter of dead l.mll1ches, together 
with the dense tallgle of bral11ules, roses, allll shrulJs, 
make these forests almost impenctrable. 

As a contrast, at a mod erate e1cyutiol1 , tho iuterior 
slopcs, especially Oil the sonth-wcst , shelter a teulpcmtc 
vegetation of' a lIlilLl character with bl'oad-Ieav:ccl forests, 
inclmlillg walnnts, elms, lllaples, vines, ye\Y,', amI evell 
bamuus six feet high , with fine hydrangeas <lUll shrnulJY 
bill)olTies, recalling the vegetation or Japan. Si1llilarly 
a venlallt p;wk-Iaudscttpe, recallillf:;' that or AllIuria 0\'el1 
iu its llogs, li e,'i a.lung the margi1l.' of th e 1'i\'on; of the 
inbll(.l. vall eys. S(.l,kh alin p1'o\'os thw; tu be it land of 
contrflsls ill its \-egctation as well as ill its clilllttte. 

It l1Iay remaiu chiefly a timul'r country, uut it is 
po. 'KiLl e that n g00cl urainnge ll1ay remove the hlallkeL 
of peat h om the vall eys, alHI open tlWll1 at least to 
grazing nwl dn,irying industries. 

Yezo, the northern island or Japan, flharcs in some 
measure the conditions of sonth Sakhalin ;mel til e 
aLljacell t llluinlul1l1, Hml i,; also uensely wooded. 
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Okhotsk Region. Beyond Lhe edge of the east 
S i I) 'rilLa plateau!:>, which C:-,: tOllt 1 almost to UtC eastOI:n 
coast-lill e, the laIllI fi inks l'<tl'i(1 1y down to a !UUTOW 

co,Lstal fi ll 0 If, a lltI is can'ed i IltO a s(.:l' ios of parallol 
ridge,'l, Letweoll .which l'Llll sli ort torl'L'lltial ,'ltroams. 

This regioll lla t lll'ally lies undet' the moderating 
i II HllOlJce of' tho ll eighboUI'j llg seas, allil tho m oist LLnd 
mild \I'illlb thm'l)of ; so that the rainfall is higher hero 
tltall inland. At the RaulO tillie, it is fiheltel'ecl trOlll 
t he cold bln!:>ts [rom the interior by the cage of the 
::It:tllovoi. There is, in SOIll O measure, :tll apprOXilllatiulI 
to the c1im,lte at sonthel'll Alask a, ,wd the vcgot,LtiOll 
illcludes SOUle of tho types of plants 01' the AIlI C' ri cnn 
CUlltinent, 

Frolll the iCl)-tields alla l ichell IllOOl'S o t' the (.:(1g·o or 
t he plateau 0 11 0 descond ;.; into a belt of eltill wooas, 
fO l'med by a dwarf variety ot Ollr European stone-pine, 
Lo\\'er clowll , the slopes are ebd with prosperous and 
dense for ests oE mixed conitorR, among which American 
species arc to 1,0 founel ; besides th e dahurica larch there 
oce llr two killd s of spruces and olle of tsugn, fir; but 
conditiolls Ilro still too hard tor 1Jronll-leayctl tl'ees, 
Only bircheB and ald ol'S, pophrs ,tml ",i11o\\'s, ttre to 
lIe found along the river courses; in the uuderg rowth 
t he Kalllchatka l'hoclodendroll forl11S dense Lushes. 

The lowor \'alleys and the coastal ::;helf, lying most of 
the ti'll e ullder the belts of coltl a il' and mists " 'hieh 
settle clown from the neighboming heights, exp<L11ll in to 
dreary, {luasi-arctic swamps, in the lIliddle of which, along 
t he rivers, rUll 1'i])lJOllS of rich grecn pasture". 

Kamchatka. More desolate still is Kamclmtka, which 
occupies, at the eastern extremity of Eurasia, a position 
corrcspolllling' to tha t of the Briti::;h I sles; on the west 
Let\Y e{llI the 50th amI Goth llorth paralic!::; , 
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Kamchatka, however, if; swept by icy winds frolll 
every part of the nort.h-especially by tllO north-east 
gales. Its coast is un,thed by the coltI sea-Cllrrents from 
Bering Straits, amI these give it a climate correspond­
ing to that of Ln,pbnd, which it resemLles ill its vegeta­
tion. Parallel longitudinal ridges, from which moise very 
short torrents, form the core at the penillsllh 

The characteristic vegeta tion is represented by elfin 
and stunted woods. Impenetmble brushes of gnarl ed 
alders and cecbrs clothe most of the Rlopes, anel pass 
upwards to chntr.f elfin Ll1shes. Between this and the 
nakeLlridges st,retch ragged carpets of a lpine meadows. 
Birch woods, :-;ullletimes ve ry densc, somctimes sparse, 
ri8e a ll the foot c; lopes ancI clothe the gentle rises Letween 
the Iuwer valle.}'~ . It i~ Ollly along the streams in the 
sheltered \'alleyfol that a really pleasant vegetatioll is 
found. There ex tend pr sperous lUcadmys, with patches 
or tall umlJOlliferR, with gro \'es of poplars, birches, and 
al~lers. amI RhrubberieR of rhododendrons. This open 
natural park is, ho\\" e\'er , skirte(l by swamps, which 
ulli te to forUl the barren, treeless 111 001'::; of the coast. 
Wild sheep nrc to he fouml here, as in Alaska and 
Columbia. Thif'l iniloflpitable land, infesteLI in snmmer 
with mosqllitoes, am1 lying under HI10W for nearly two 
thirds of the year, is sllited for littl e elsc than sheep 
and cattle of the hardiest type. Agriculture is, indeed, 
i III possi b Ie. 

Indo-China. The lofty parallel ridges, separated by 
steep ami nano\," gorges , which ['Orlll the approach to 
south-eui:lte rll Tibet, di\'crge, fan-lik e, in thrce distinct 
chains : th e east ern chaiu of AUll1tlll, the ceutml MaJay 
chain, w11ich exLends ncar the Equator, and the \,,·-estel'n­
most or Arak an chain: they inchHle thc plaills of Siam 
and HUI'IIl<I. Just south of the tropic, their cOl1ycrgence 

] 15!1.l 
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ullilcls np an uninterrupted n.l:c1111flSsi\'e systclll of paral lel 
folds extend ing front Assam to Yllll-nan. 

The entire region, except the Malay Peninsula, lies 
within t he 1ll0m:iOOn area, an(l iii , therefore. characterized 
by th e annual rhythm of t he llry and th e wet seasons. 
The rain fall is al,ul1l!ant UlHl t he tell1perature typicall y 
tropical. It is th erefore to be expected t hat yegetation, 
,dlile ex bihi ti ng" tropical luxuriallce, should reHect the 
well-ll1ark ell mOll soon J'hythm: thik, howe\'er, is per­
fect ly (~xprci'iscd only in part of the lowlands of Siam 
and Burma. The landscapes which bear the stamp or the 
mOllsoon are here: (1) the savaJm, correspoll (ling with 
that of the Sudan amI South America. It il; Lest repre­
>;ented on th e low hinterlallCl plateaus of Siam an,! LaOii, 
and to a less degree ill Burma: (2) the drier a,lld lighter 
tropical forests which f:lhe'.1 their lea \' es in the dry seasOlI. 
'reak if>, ill eastern Af:lia, the typical tree of such rorests: 
(3) the .jungle, a thy an,] tall deciduous scrnb, some 
t hirty feet in height, which reprci'icnts here th .; can.ting-a' 
of Brazi l. Besi(les these, ancl forming transitions l)etween 
the teak forest, t he j \lng-I e, ftm! the sa "ana, occur count­
lef:ls varieties o j" lig h t tropical woods, ei ther evergreen or 
de"iclnous, couLinnous or di stributeL! iu more or less 
extensive patches. In fact, a great portion of what i~ 

ctLll el l jungle in Indo·Chilla ,,-ould be tonnc(l Havana, 
lJUsh-sa,al1f1 , tree-Sftnwa ill the Sudall or Brazil. 

The distril,utio!1 of these 1110nSOOll fOI"lllatioIlf> seclils 
to depew 1 largely on loc,d CirCLllllf:ltances of soil all 11 
reli ef. Th e teak forests are best r epreselltCll jn the 
upper inland plains awl root-hills or the Ir::t\\'acli , as 
well as on tlte m1trginal foot-hills of th e mi,1clle "Mekong. 
S;]'\'tlnfts ane] jungles are representat ive of lower Burma 
:Lllll t he low plateau or Sialll , lmt th eir tl ' \'elopm ent is 
liluited l)oth UJ I the SC,l\\'urd and Oil th e higltland sicle 
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by condition;) of soil fi nd climate. In Indo-C hillll indeed 
two maiu landscapes strike the cye of the travell er : the 
rugged 111:1HS of woodell mountains through " ']lich swift 
and Illighty streams have carved theit deep channcls, 
and t he low SWHlllpS r fLp idly encroaching Oll the sea l,y 
means of the colossal deposit,s which an_; sp rcnd Ul'01Ld­
cast by th c ri \'ers when ill flood. All the big ri Yers, 
Si-kiang, Song-ho, Mekong, l\IelJtun, Salwin , and Jra wadi, 
thus create vast belts of lmlf-elllel'ged swa lJlPs, co \'ere(l 
by an inextrical,le network of sluggish, llluddy, and ever­
changing tidal waterways, lik e th o sUll(larbans of tho 
Ganges. On these shaky muds hase sprung into exis­
tence low, gloomy, ill1penetra,l, le tangles of evergreen 
swamp forests, corresponding to the vargelll or igapll 
of the Ama7.on, with their canopy almost resting 0 11 the 
water lllll'illg the mOllsoon period. All excess of grouml, 
watC1: hero countel'lmhncos tho effect ot the dry sea"OlL. 

A groat part of the land thus conquered Ly the 
sha.llow seas, is however being reclaiLll ed by man and 
onclosell by leH!es befo l'o it has time to develop its ow n 
vegetation. Rice-fields (or' paddy '-fields) are planted OIl 
the undrieti s il t, anLl rivers are uonlered by areca and 
other palllls, bal1lLn-thickets amI groves of ballana­
trees. The luxuriauce of these ' paddy-Iamb ' iH ml­
boumled; areca and COCO-llnt palllls, nHtlljack fmit., 
tamarind, orange awl kIlian, Lrecul-fruit, and Cinllll111 011 
trees yielll profuse crops. Be:sides rico, the 11l1ld, divided 
as a choss-lJoard, gives pilleapple, tobacco, illdigo, cotton, 
and iLl! the varidy o[ t,rvpical pro(luce. Th e waste- land 
l'cnmim; in tbe "b.te of undr;~i l.l ed, illlp,tssable }"ccl1-
swamps, whore thoro is an oxtnl.Ol"!lina.ry allllJlllnnce of 
game. 

The lll onlltaills of the interior hardly kno\\' ;L pl: l'iof l 
ellt irely ,kvoill of rainfall , 1tllfl cLre tlwrefore clad with 

L: :l, 
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evergreen rltin-forests, They offer, in t heir fastnesses, 
a veritable jumble of sharp ridges, preeipitous slopes, alll1 
deep g ullies , hidden lleneath dense an (1 tall forests, \\' l1 o;;e 
distrilmtion is regulate(l lly altitude. Thus the seellld ed 
valleys s upport on t heir lo\\'el' slopes reg ular ~qn:lto ]'i a l 

sci vas, in the cle;Lri llgs or which e( jll ,Ltol'ial agl'i enltul'l' is 
pract iscd . The gTeatCl' portion or the Illonnt:1ins , how­
ever, is under rain-forests of tbe Sll h-tropie;ll type, \\' h iclt 
may I)e ehamcterized lly tOg amI ea lll cllia, though on tIle 
upper slopes, oaks alld pines are to he fOllnd in a ))un­
dance, and mark temperate, even northern , conditions. 
In t he S hall states, the pla tc1lu:--: of ;),000 to 5,000 feet 
in elevation, crO.',sell by sti II higher ridges, display ri ch 
grassy expanses. Bufti:tlo, rhinoceros, baM, tiger, dccl', 
jungle-fowl , peacock, egrets, a n,l snipe are sti ll found ill 
abundan ce in this hroken and wild r egion. Thus,oll th e 
sea sil1e, the excess ive gl'ollll ,1 Illoisture, aIHl in the high­
land:--:, the t\tmosph eric h11lllidity, r cstrict th e true mon­
SOOIl type of \' eget,tt ioll til t he plaills o[ f)i;lrt1 and BLU'lll a . 
It is even poss ibl e t lt at tit\' pl'netice of g l'ilss- LII l'tli llg , 
COlLllllon to a ll Sa\' illl a la lld s, Itas j'tl\'Olu'ed the exte ll s iOIl 
of the jllllgi e. 

It\voukl be difficul t to exaggeratc the importallce or this 
south-cast C01'1ler of Asia ill t he economic dcveloplllcnt of , 
the world. H ere, indeed, is said t o be the original home 
of rice, banana, :1nd sugar-cane, thl'ee of the most uni­
versally essential articles of di et: our common lemon awl 
orange are fou nd wild: similarl y, the molon and CUCUmlJe l' 
:1re among tho indigenous pbnts of this region. Spicl':--: 
such as pepper , g inger, cinnalll on, and cardamom , gUllls 
as betel, &c., rnLIJor-plallts as many species o f ticns, 
g utta-percha plants, t ea-t rees, cltrnphor-woocl trees, a lld 
the valualJl e t enk-tree, are all natives here ; l int ti le 
enulUeration of all the economic products 'would 1)0 too 
long. 
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]t is hardly >;l1l'prising, therefor e', t.hat civili zat ions or 
a high ord er have allnUlced, ill the llitst, ill the illhaLit­
ttble pttrt.s of th e country-C:llul )odia, Siam, and Burllla . 
The paLldy -hllds or the deltas, despite th eir ilisalubrity, 
are scarcely less densely peopled than tho rich lands o ~ 

celltral and lIorthern China. In the highland8 , except 
for the limi ted agriculture practised at the bottom o~ th e 

F J(;.!). A Chinese Hice-fiehl. 

yalleys, the hunte r i i:> st ill Jllaster of the slopes and of 
their forests. 

Japan. The southern portion of Japan helongs to 
th e salli e region as central China, whj lst the northern 
part, or Nippon , be longs to t he region of eastern Korea, 
a n. I H okkaido shares in a la rge meaS ll re the characteristics 
of Amuri a. 

()Il f,h ,-, H·l,ol" 1',)' 1' 1l1!lill id ,l.ll.l f' Oll"j " t-.s o f ;1 (,_()1'(.\ o f' 
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highlands or Alps, h:L"ing a cO'Lstnl plaill or hill la llc] or 
varying Ln.:adth, 

Eastern Margin of the Great Central Plateau. The 
plateaus of l\I ongolia amI Til JC t arc lillli ted on th e east 
by the Great Khingan [L11l] the 11I unntaiJl OllS margin 01: 
eastern Tibet. Th e winds, ,yJlich are snck cll inland 
from th e Pacific by th e excessi,'e heating oE t.he iuteri or 
in SUlIllIl Cl', deposit much oE their moisturc 011 the e;\stern 
slope; lJUt Lefore roaching it, tl1L'}' W:ltOl ' nllllnrlalltly the 
hilly lanl1s IJE China. The whole of this marginal r egion 
is benefiLed I,,Y th e wet monsoons, and is fertil e. That 
the strengLh and henefici,d eflect of the l1lonsoons gru! 111-
ally decrease hall! south to north if'; p:utly sh own l)y the 
fact that the . Tibetan llIarg'ill , which is abum.lalltJ_y 
watere!l, is ploughed by lIlighty ri ven" whm'eas the 
Khingan esc[Ll'l)Ju ents, r eceiving only a Jll eag re rainfall , 
are nut deeply eroded, In winter the air is forced Ollt­
warl1s from the coJd interior, and north-'Iy est el-J.)' " 'illds, 
which are yery cold and dry , s,,' eep ovcr the marg ina l 
lands. 'rhe b·oa.] l,elt of lower hnds, which extellc]" 
frol11 10" ,N. to 50" N " pa~scs gradually rrom equatorial to 
nearly polar cont1itions. Equatorial conditions persist 
aJong the deltas allll llJal'shes of tIl e coas t as far as tho 
Tropic of Cancer. SUb-tropical nature [L(]vances as far 
as the mouth or the Yang-tse, while the warm t emperate 
climate reaches to southern Korea. 

Manchuria is sharply limited on all sides but one by 
mouutains : the Khingan scarps on the west :1J1r] !lOrtJI , 
the S ikhota Alin a nd Koreall Highla nds on the e:l,st a lHl 
south. The VH,st rolling plaiu thw; ll eJ:lnec1 , ly jJlg a t 
500 feet allo ,-e sea-level, is too low to condellse it tlue 
proportioll of the llloistme oE the Pacitic wimls a ll tbeir 
way frolll K orea to the Rhing-all". It is t oo far !lorth 
to profit much 1,,)' th e 1II011S0011S, lJllt ill willter is swept 



24 8" I ~ :~., ASIA 

llY icy j,]asts from 11 north . It has t herefore a 
extreme climatc, wjtft. 1'Y and intcllso cold ill ",into 

" 

and swcltering hcat summ cr. Spring allll Stlll1l11 C 

raim, a rc sometimes . lJUn\l ltnt and rend or t he pla,in im 

Fw.1 0. Th e Milll chu)'i an steppe and its Camp' , 

passn,llle. Iudeecl , ill lll ;1,n,Y l'c;.;pects, Manchuria dcsen'e~ 

the llam e of Eastern Gohi, which is oft en appl ied tc 
it ; but it also offers somc analogies in respect of it~ 

situation, climate and yogctation , witl, the low plain of 
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the low e!.' Colnlltl,in on the Calmd i,lll border. Likl' 
the lower ColUlll1.iall di strict, it po.'i~esscs [l, llaturnlly 
fertile soil ; allll water, thongh absen t frolll the surface, 
may Le fonlld generally at a llepth of it few fect. Partly 
on accoullt of its scanty railltnJl, \yhich does not exceed 
~o inches y early, i t has remainec1 it treclc'ss steppe. It. 
possesses a few centres of ari.]ity , whi clt lliay l'I'(,l1 1'1: 
repl'ese nte(l by saml-deserts, an,l al'Olllld t.hese yegeta ­
tion is dispose,l ill \\' idolling conccntric belts of' increasing 
fertility, The typical Mnllchurian steppe 1'CS(' llll,les il l!! 
buHi.do·gl'flSS plains, ofiering 11 ] 0 11' an,] fa irly cOlltinllous 
le \'e l 0[' cIr .}' gTasse.';, intcrsperse.] , h() \I'C I7 Cr , with I'arioll'" 
herl)s, lln,Ic rshrllh" tlIllIl'nl]'s, which flam e in to lJeitnLil'u] 
colon!'s in sprillg. It is donlMltl , ",hd her ciilll:l.te alld 
soil aloll e conld accollllt altogether for th e aJ,sence or 
trees and shrnl." ill t his region, l,n t apart from de::;tJ'uc­
tiOll 1,,)' th e Ilolil ads, ]] 0 other rcnsOIl is r(jrth cOillill .~· . 

Th ere ,n'e, illd eed, tm\' ellers \\'h o heli eve t ll a t ollce the 
:l\l ollgols Cease ],ul'Jlillg' the ;;t.eppe amI 1'('gill to pl oug h, 
treE's will il vurish ol'('r,)'\\'hc1'E' , all.] already ill t he )) ul'th­
wes t cunl er a ;;ort of P,lrl;: steppe \y i th S))111,] I rOl1lld trecs 
Illay be seell . 

Dcspite its ex trellie clilll ate, Manebm'i,L Ims attracted 
large numlJers of Chillese ag ricultural sett le!'.";, \\'Il o [In' 
endea,ouring to turn the country into a rich wheat alld 
cereal land and eXjJort tbe crops into Russia in la rge 
quantities, H emp, opium poppy, all(] tobacco are ,\]so 
grown sllccesHfull y, and large portions of tho plain fOl'lIl 
rich agricultural districts. 

East of the Sungnri the land rises, gently at first , 
in parallel l'oltl r,;, tOIYUl'Cl::; th e Sikllota Alin higlilall rls. 
There i.s no doulJt that these hill s were once chI \\' ith 
timLel' similar to that of the Usuri Lasill , l>u t., as usnal , 
deforestati on has followed ill the wake of the Chillese 
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sct Ll e r,,,, alld the wise' [ forests of cunifc l's a lld Iwn1-"'ood 
trees a re now CllOl'I I10llSly reduced, alld r est ricted to 
SOlllC uf the \'alleys: tl csLructi\'c Hoodi::i also have a risell , 
aIll1 the hi li s ha \'e lJec ll st ripped of their soi I. Gradual ly , 
towaI'lls t h e cast, \\' it h more allUw1nnt rains and a some­
whn,t less e:dl'cmc clilll fltl', fOl'cst-cla,c] s lopek of ,L European 
type, and fedil e vall cys lik e t hat of t he Usul'i , app e[l. r , 
and forl11 a t ransition to the AUlIIr-Usul'i r eg ioJl . The 
Jlatural wealth , hoth lIline ral an(1 ag ri cul tural, r ender 
thiR district an i'llipor tant asset ill th e d cveloplli e ll t of 
eastern Asia. 

The GolJi- Manchnrin, hwri cr, the Great Khingan escarp­
m ent, ue ing Rlightly hig hel', s l\ccoe~1,.; in wringillg' Illore 
moist\il'c out of the sou th-easterly \yintIs . Tlw Khillgml 
slopc's arc natul'ally woll wooded, CO lli fe rs l leillg still t he 
outsta ndillg feature ill fore>its of <1 Europ ean type. Much 
o f the ti nil.Jel', ho \\·eH!I'. In].s gi \'ell \ray to ClIlt.in1.tion uIll1 
to pastnl'es. As lIliglit l ie e:\l )ectcrl , the eastel'll c; lopes l) ~ 
the chain are ri ch er t han t110SL' I'n(·ing t he Golli. 

Northern China. l\hllchn!'iu. is S('pu.!" l.te, l I'ro!l\ (,h ill a. 
p ropel', ,vcst ol t li e' Cnll' of Liao tnug, hy a l)l'ok cll Ili gh­
land of Ill odernte Ileigh t, cOlllpl·esser.1 Let\Ycen t hc Khill­
gans and the sen.. 

In China, a.gricnl tnl'e, contillued fot' long cent uricR, hai::i 
a ltered the nat ul'nl a ppearance o f the lum1 to such all 
extent that the prillliti \'C aspect ot the \' egctntion can 
on1y he ['econstructe(1 " ' ith e:o;tl'Cllle ,lifiicnlty . D espite 
thc scn'rity o f the wintcrs, a fcrti le ~oil , an a llU11l1allt 
rainfa ll, aud an ahsence o f protracted (11'0nghts mak e 
no!'thern Chin a ,'npport all a 1llUlrl[J,IIt plallt lite, which 
!latllrally would he a dellse fo],ost gl ·O\yt li. It is possi lJl e 
to sec h om what is actnal ly lett t hat thi s forest o)]ce 
existed and was of a northern. snllllll el'-greell, broad­
lenNed type mixed wi th eOlli('e l'~ , ,1.11,1 so ana.logous to our 
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Europen.n type . This Wll~ to h .: ' xpeetell 1'1 '0 11\ II region 
with a severe and dry ,,·in ter. When it iH COl1Hiderecl , 
however, that northern China lies ill t he latitudes of 
southern Spain and the Mcditcrranean, and is lIOt a high 
plateau, the illlPOl'trtll cc of thc sevc]'e " 'inte)' as a con­
trolling illflucncc llpOIl t,]l0 kin cl of yegetat ion is at oncc 
realized. 

Lured nt onc t imc of ycar, :1.11cl by 1l com l,ina tion of 
very fa vourahle influcnces, into a gro wth 0 1' al,nol'mal 
luxuriancc, ,"cgctat ion is at another timc compellcd to 
adjust itsclf to the climinnting conditions of a vcry try­
ing season: a strong rhythm , even mbre markcd here 
than in the coastal plains 0 1' castern North Alll erica. It 
is, thereforc, natm al that plallt life in northel'll China, 
unable through the win ter limitations to assume a sub­
tropical aspect, should ex hilJj t t he northern cool, tempcrate 
type ill its high cst actiyity. The \' cgetatioll of llol'them 
China rcpresents the snprellle exprcssion of t he cool, 
tempcrate, sUlllmer-gl'ee ll , broad-l cot 1', a rl,orcscc llt typc, 
and is to he cOl llparecl \\' ith t hat o[ the sonthcl'l1 Appa h ­
chialls alld thc ~<\thntic coast-plai ll s of Korth Alil eri cl1. 

That the con trolling [catm c of the climate upon wge­
tation is the scYcre cold wcather is still further shown 
by a comparison wi th the parts of Japan in t he salUc 
latitu les, whieh ha,' e a milder winter by reason of their 
outlying si tuation, and arc free from the cold aud dry 
northern \yinds from the deser t. In southe rn Japan 
we tind t he suh-tropical e\'el'grcen yegetation fully 
developc(l ; anll , t hough of the broad-l eavcd, Slllllll1('r­
green kind , the p lant J ire or northern ( 'hina has distinct 
relationship ,,·ith more south ern tloms. The principal 
trees are no long()l' oaks and Lecches and oth ers fallliliflr 
to us, but species of LJa11lu1.Uniu, ca {(( lL )(t, " ilil1dll'H8, gle­
clitscliict, sopl/(j/'Cl, and t hc papel'-tree or il1'011ssonei i(~ 
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a gooclllHl,ny or which, by reason of their hardiness, ha,-e 
lie en acclimatized in Europe a mI are becoming familiar 
features of 0111' parks an(1 gardens. Further inland , 
however, one secs that the flora ot A1I1uria, similar to 
that of Europe in many respects, has Leen caniml along 
the range of the Khing,111s south to the Tsin-ling-shan: 
there oaks, hazels, 1Ji1'chel';, :l,nd couifers are to Le [ouwl. 

III th e east of Ilorthern Chilla is an nllllulating lowland, 
the YeUow Basin , coverell with enol"lilollsly thick layers 
of a fine, porons, and extremely rich soil of a yellow 
colour, the illcolllparaLl e 'yellow earth ' or loess which is 
cleeply furrowed hy ri,'el"s allll r oads. No soil more 
suitaLle for the growth of ccre[l,l cropS is foun, I any­
whcre, ancl it vies with the' lilac].; e,lrth' of H,ussia in 
fertility. Further down the valley, arms of th e river 
flow abo\'e the general level o[ the la,nd across the 
a.\luvia,l p1<\.ins, [l,nd an~ p'l.l't i<\.\ly ,\'11\\ with difficulty kept 
within Loumh by mealls of ]e,'ees, h ence periodical 
HOOll:-; co,'er the regioll , ofteu with the 1ll0s t disastrous 
results. 

Both the yellow belt :md the delta are utilized for 
agricultural purposes to the full e:-; t extent, and cOl1se­
quently snpport a dense population. Barley, millet, 
wheat , maize, cotton, tobacco, amI hemp are abuudantly 
cultivated, and yield admirable crops. As might be ex­
pected, the loess belt, naturally ri:-;ing above water-level 
and cOl1sell.uently cultivated more easily, was also settled 
n.nd utilized lJefore the flood portion, " . hich olfers greater 
difficulties. 

The hill-land of Shan-tung has been entirely de­
forested and opened to agriculture. The hi Il-land we::;t 
of the Uul f of LiaotulIg is a heautiful park, with rich 
lIleadow::; and patches of coniferOllS woods. 

In a seuse, the Chinese nation was cradJed in the 
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Yellow Valley. There it is that the Chinaman developed 
his wonderful skill as an agricnlturist, unsurpassed by 
any, and got those qualities of th]'i ft, endurance, forti­
tude, and persoverance which are Iii!:; characteristics. 

Central China. In comparison wi th northel'J1 China, 
a more equable and milder climate, with a more abundant 
rainfall, ranging from 40 to 60 illches yearly, antI regu­
larly distributed oyer spring, l'nmmer an (1 autumn, 
together with an immunity from the cold an(1 dry blasts 
from een tral Asia, are the principal features of the large 
portion of China which stretches fr011l the Tsinling­
shan and the hills north of the Lower Y allgtse to the 
mountainous region of Tongking and Yun-nalJ, 

The Tsinling range estaulish es an effective and sha],p 
barrier between the l\longoliall type of climate and 
mild and rainy central China. The steep northern 
slopes of the Tsinling, owing largely to deforestation , 
are mostly covered with a scattered bush, in which ono 
discovers the l\Iongolian representatives of oaks, uirchos, 
and conifer." amI OVOI1 pCl1llulL'l&i(~ and ca ial,ICl, \Vooels 
are mostly restl'ictclI to the upper v(tl1eys, and the 
slopes facing souLh are much more alJUIll1antly watc]'ell 
and considcrably llIihler . Th ey display already tbo chief 
characteristics of a lIl oist sub-tropical climate " 'itll llwarf 
palms, Ltrge ferns , ] Iambus, and an apprO:lch to tClllpOl'ate 
rain-forcsts. 'l'o\l'urds the cas t" howovcr, the distinction 
betweon tile t,,'o rogions of northern and central Clrilla 
is not !:;o sharply (lmwn along the low divid e uet\\'een 
the H wang-ho all(l thc Y u,l1gtse basins. 

I n rcspect of itB elimltto, central Chilla lies uncler vcry 
much the samo conditions as thc sou thornmost Atlalltic 
StatGs ot North America, though here the 111om;00l1 is 
the great factol' of pbllt-lil'o. Everything poillts to its 
haviJlg been originally a rcgion of extensi ve min- forests 
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of a sub-tropical, mostly evergreen character, abundantly 
mixed with conifers and summer-green trees; but it is 
diffieult, at the present stage of intensive agrieulture, 
dating back so nUlny centuries , to reconstruct exactly 
the original distribution of the different kinds of 
forests and pastures. The growing period extends over 
the larger part of the year, and is hardly interl'llpted 
by a short and temperate period of rest. 

Bananas and similar plants, as well at'; tho tall tropical 
palms, are al)sent, hut hardy species of palms, Lambus, 
and ferns, even small lianas and epiphyte.s, and Ruch 
trees as camphor-wooel, camellias, especinlly tea-trees and 
liquiclambars, are well represented. This is best seen in 
the mountains in the west, w hioh display in their forests 
a magnificent profusion. Conifers at a southern type, 
such as gingko and cypresses ([md even pines), mark tho 
temperate nature of the climate, of which one is further 
reminded by the presence of winter-bare trees, such as 
ehestnuts an(l maples. In short, it is logitimate to picture 
tho primitive vegetation at central China as rescm bling 
that of the Alto Parana and Paraguay regiolls of South 
America. Within such an immenso area, however, strong 
variations aro oertain to arise Lotween the north an(l south, 
the far interior and the C0:18t distI'icts, between the Alps of 
Rupa, the low yalley of tho Yangtse, and tho hill-land 
of Hunan and Kiangsi. 

Tho fact that central China is tho moeting-grouml of 
the northern and sub-tropical floras prolluccs a bowilder­
in,g' 'vealth ot plaut-life, hanl1y flurpasflecl in any athol' 
region of the world. Separato ltlelltion should be lllade 
of the western part, which 111clwles Yunnan, K\'vei­
ohou, and western Seohwall. Proceeding westward, tho 
hwd lJecoll1es extremely brokon . Increasingly lottier 
mountains attntct an ctlillost excessive l'aillfall, and the 
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profusion of nature simply knows no bOllnds, whil st the 
rapid amI vast changes of elevation create an immense 
variety. Frolll the lowlands and the hill-lands, with 
their mixture of pines and palms, of camphor and other 
lauraceous trces, camellias and t ea, and the bauging 
vines of tho wistaria, one pu,sses upwards into the (Ji ffi­
cult and as yet. little explored monntain region. In its 
forests, vegetation simply runs riot. Amill the remark­
able anclllnsurpassell (li versity of precious timber species, 
the gorgeous weftIth of rhododendrons amI azftleas, mag­
nolias and Lall1Lus, fuchsias, roses and chrysanthemums, 
and the countless beautifully Ll ossomed plants generally 
known to our gardeners as j aponica, are founel here in 
their native haunts. A belt of temperate, summer-green 
forest.s, inclw1ing well-known trees, such as oaks an<1 
alders amI hazels, is followed further up Ly dense 
forests of stately conifers. The alpine 7.One, with u, brgc 
variety of primroses and gentians, of r anuncnlus amI 
anemones, far surpassing the beauty of our own alpine 
meallows, extends to the line of eternal snows. 

As regards l1griculture, the range of pro<1uce is no less 
strikillg : rice and cotton, lllull)erries and tea, poppies 
and beans, wheat, maize, pul ses, onions, il1lligo, sugar, 
hemp, amI touacco, furni sh profu se crops under the 
skilled and patient labour of the Chinese. In brief, it is 
hal'll to find any porlioll of the earth, includillg Europe, 
where the eli versity and l1lmll<bnce of fruits and other 
produce are g reater than in centra l China. F or thousands 
of years the llati ves Ita vc Leen 11,n essentially lIgricultural 
population and have ca,rried their methods of cultivn,tion 
to a high degree of perfection. Especially worthy of 
notice are the valley of the Yangt:se, those of H nnan 
and K wtLllg-si, and the terraced r egion of SeChW1111. 

Agriculture has always reuw.ine<l th e primary allll 
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allllost exclusive oecupati.on of the Chi.nese, otlwr indm;­
tri os Leing sul)sidiary to it and ranking far ill'h in tl it 
in importance. 1\ 0 nation has macIe morc of, and so 
thorough ly appropriated, the soil: nowherc has ruml 
lifo ant! organization been stronger: in a way, the chief 
of th e state is hut a g lorifi ed peasant. In no large 
nntural region can the infiuenee of agricul ture, and 
through it, of the geographic envirollUlent, on the mode 
of life, institutions, organization. moml s, religion, arts, 
a lld poetry, be traced so cl early as in China, 

Malay Archipelago. By their situatioll wi thin the 
eqnatorinJ helt, the islands of south-custom A~i<L: 

Sumatra, Jav,L, Bomeo, the Colelles, and tho Philippillos, 
to whi.ch may be [l,(hled the hlnhy Pellinsula: en.i oy all 

eqnaule e(jlHLtorial climatc, with an alJlllldant rainfall 
\1 istri Lm ted l"C'gu larly thronghout t he yeal', We 11 I n..)', 

therefore, expect to fiml here aU the proEuiSion of tropical 
IliLture. Th e equatorial f:ie lva is illdeed the ru le he re. 
Only miuor climatic variations, along with the natnre of 
the ro li ef and soi l, determine (Iepal'tures fr011l this highest 
tLnd heaviest type of vegetatiOlI. All these island~ 

posses::; ,L sk eletoll of 1ll01lntaius, either in long l.mrrier ­
ranges, as ill Slllnatr;L alld JrL\"a, or in centres frolll 
which chains l"ltdiate, as in Borneo. III S11Illatnt an(l 
Jaya, those rallges are high Iw,l continuous enough 
to draill the bnlk of t ho southerll 1I10llsoon. and thus 
1"en,l er tho north em slopes comparatively dry. \Vest 
.Jaya is a lso moister th'lll the castel'll portion of the 
islalld , an() conseqnently the a l te1"llation of dry and wet 
periods tells more on tho vegetation, This cOl ltmst call 
lie traced throughout t he different Lelts of alt itude 
1"1'0111 the sea-shore to tho tOpR of the )l]ountain screens, 
'J'lIII S, in tho west amI Routh, the 10\\'01' slop\.'s ;"Lre clad 
with ;1 heavy growth of lux.urinnt sch'a : in the east 
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and 1101'(,h the forest type i~ lllllCh poorer alld lighter, 
tending toward;; the leaf- ::;hellding type of the teak 01' 

'djati " with which it is a1Ullllalltly interlllixell. Th e 

Fl~ ;. 1 1. Untlul'g l'owLh of rVt ' rgl'l'U li Equatol'jal 11'ol'l'l:) t 
in So lulll un hl<lllti s . 

succeeding belt Oil th e moister sid e consists of cvcr­
green, tClll pcmte l'1l in- forests, not llnli ke those of 
south Chili anti , correspondillg to the cloud-belt, 

115' . 1 D 
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characteristically overgrown with hanging mosses. On 
the drier side, the middle zone is constituted by a park 
landscape of grasslands interspersed with woods. Their 
dominant tree is a casual'ina, locally called' tjemoro ', 
whose leafless and shadeless twigs have the appearance of 
our humble horsetail. The ground vegetation consists of 
small bushes with a leathery foliage, suggesting the poor 
ground brush of a thin pine forest . Approaching the 
tops of the mountains, the trees and even the elfin scrub 
disappear to make way for the meagre grass ~ lands. 

The well-watered plains, which are fully developed 
only on the northern side, are the seat of an active agri­
culture, in which tobacco and coffee predominate. 

Iutermont plateaus intervene frequently Letween the 
southern scarps and the opposite slopes: they are 
covered with poor pastures. 

Borneo, as a whole, is surrounded Ly wide coasta l 
plains, most of which, Oil the Asiatic side, are covcrell 
with fields and fallow-l ands. The central highlands 
are densely wooded anel, as far as has Leen ascertained, 
include a lower zone of equatorial selva and a middle 
belt of temperate rain-forest carried far into the upper 
valleys. Above 7',000 feet the ridges are covered with 
coniferous woodlands passing to elfin woods, and, at 
higher levels, to elfin scrub and alpine brush. 

The narrow plateaus which form the Lackbone of the 
Celebes display typical sa vanas. 

It is a striking fact that the alpine vegetation of dwarf 
shrubs and cushion-plants, with their tiny, leathery, or 
wool-clad leaves, strong roots, amI gorgeous display 
of flowers , which are usually associated with ice and 
snow, should be found here characteristically represented 
at comparatively lo w levels, under the Equator, and 
entirely free from snow. It if; equally remal'kaLle that 
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the upper lilllit of forest-growth is very low a:-; cornpt1l'etl 
with the corresponding levels amid the continental 
ranges of the equatorial belt. The same phenomena are 
still more forcibly exhiuited in the lower South Sea, 
Islands. They all tend to show that the strength and 

. dryness of the willlIs are the real influences which limit 
tree-growth and shape the alpine vegetation on the 
mountains, as they do in the polar reg-iom;. 

To the enormous and varied resources of their islauds, 
the Malays have greatly addeLl by sea trade ill the 
past. The we,tlth of these populations at once agricul ­
tural amI sea-faring was very consideraLle, and their 
influence spread all over the eastern seas. To thiH day the 
Malayan islands are among the mo:-;t densely populated. 
Mysterious ruins of truly magnificclIt cities testify to 
the high measure of ci \' ilization reached by Lh ose people 
long before the advent of Europeans. . 

India. may be said to be entirely governed by the 
monsoon, whose effects are largely controlled by the 
relief of the surface: thus the area beyond its influence 
in the north-west is ex trem ely arid , and the plain 
of the Ganges which lies open to the south-east monsoon 
is fairly well-watered on the whole; but the winds 
gradually spend their moisture on the way westward. 
Approached from the south-weiSt, the semi-ariel table­
land of the Deccan is roLbed of a large portion of its 
water by the screen of the western Ghats, which thus 
separates it from the luxuriant Malabar coast. The 
southern part of the plateau, however, merely hom its 
geographical position, enjoys a longer wet f!caSOl1 than 
the northern half and is correspondingly more fertile. 
In the Himalayas, the eastern half is abundantly watered, 
while the ljorth-western part only receives a scanty 
balance of the moisture. 

D 2 
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The "Ll'Oug l'hy Llllll of tho t wo seasons is t hus felt 
t11l'l)\lghout the whole of India ; bnt Oll tho outfi kirts (if 
th e area, alou)!; t.h e l\LtlaLar coast, in the north- eastel'll 
Hill;,dayas, A:o StU II , allli ~r efitern Burma, the period of 
clrougll t is so shol't as to lIe practically withont in­
IluGll cc. Consequen tly thesc region;; u,l'C the ;;cat of 
ev('rgreun \I' d forests. Throughont the rest of India, 
the gToulHl is slJarply cun tested l let ,,"eell trec-gTo,,·th and 
sc rub ; hut wher e trce-growth is possilllo, it hears the 
-"blur of the seasona.l contrast an,] foliage i.,; Hhed during 
the dry periocl. The winter co lcl i-i are 11llililportU,l1t as 
a facto r ill vegctnt ion, exccpt Itlllong th e JlI OlllltaillS. 
Centml India is not, therefore, a r egion of contillUOus 
[l,lJd deni-ic [orcH t;;, lmt ottel'S it v,tri e(l la ndsc:tl!e \\" hose 
typo oscillates j!ctweoll tropicitl decilluoLls woodlands and 
tho poor H.cacia scrub. 

The Gange::) vall cy has l'een cuI ti vatccl so long anll so 
in tensivcly that its orig inal statc can on ly lIe gnessed tt t ; 
at preseut it is \Yel l-nigh troeless. Its fertili ty conI CS 
frOI1l its a llnvinl soilllnd from the a l_lun']il,nt witkr-supply 
,~ lt; ) rd e( l by its 1"i ,"ers, tli e Gauges lweI its tributaries, which 
arc utilizcd fo r irrigaJioll. Rice, wh eat, opium, indigo, 
,tn.! , ill SOIlW par ti"i , cotton, are the stn,ple crops which 
now snpport tl, large popnbtion ; llllt it i~ not unlikely 
thiLt it was f01'111 0rly a savana illterspol'sell with v,tr ious 
kill (h; o ~ r[tiu-gl'een woolll ands 

The coml,in0l1 ddbt of the G;Luges allll Brahmapu t ra 
presents an aspect sill1iliw to that ot the Blll'lIlese aml 
Indo-Chincse <leltas. The lower swampy a.l lll\"i nll1 , covered 
by all impenetrable llLix ture oE evergreen jungle amI 
mangrove, have hitherto proved too strong for human 
powers, an(1 have chall enged hUnUl,ll enterprise much as 
t.ll e correspollding swn,mps of th o )fekong. , 

The "ast t"d>ie-bllll of the Deccall . diHicult. of access 
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:tI1d sea ll1 c 1 I~y deep gorges, is less t,h:m :1 ,000 feet high. 
It ili a,)' bo dil'idecl, hroadly, in to u nOl' th · l\"est ell 'ier part 
alld u sou th- C'astern port.ion \Y here t he rain less pOl'i oel on 1.)" 
exte llds (l ycr two or three Ill oll t hc;; I ~ut. the driest are;t 
stretches in fl helt at the foot of the ,,-estel'll OhM.s, 
Mnch of th e orig ina l ('lirtJ'aeter is st ill pn.:sen e.l iH'Lh e 
lllixed \\' oo(ll.tllll s of t('ak all.l other deciduolls trees, which 
howel-cr, do not f()l'lll a continuolls eOI'or , l~ut are illter­
lllilig le.lll·ith larg(.; ex p:tll ses of c;ellli-arid sC l'llI~. Though 
the Deccan is said to he destitute of true' caatinga' forma­
tion similar to w hat exis ts ill South America, Africa, 
A ustralia, ana Sia lll , it iR eyid ent t hat some of its deci­
duous jungles a nd woodlancls, depending upon analogous 
cl illlutie eOlld i t ions and offerillg t he same vegetati ve 
character.s, ma.y he ebssed uncler that type. The gorges, 
which the r in'rs have en t for thelllseh'es I ~cl!) w the lel'el 
of the plateall , a l'e densely wooded. A 11l.rgt' por tion of 
t he .1cllse amI tall , dl'ullght-l 'H.re scrub is only lI e\\' 
g rowth ('oll seqnent npon t,he (l l'stnlcti oll of fores ts , which 
is natural ill a conn try ,,·it lt it cOI'lparati\'e lj~ dellse poron­
btion. A nl OIIg' t lte ('con 0 111 ic n 'soul'ces of the wood law Is 
arc tcak, sandal-wood amI cedreb, the Lastarc1 cedar, 
\\. hils t cotton is es:tensi \' ely gro\\'n. 

Tlte csc:trpill ent knO\\'ll as t he eaf;tel'll ChiLts leads one 
from the cent ral platean to the lOll" and 11 alT 0 IV c()[1stal plnin 
of Corollln.ndel. Thi fl is a dry am1 hot., sandy t ract, Illost ly 
cO I'e reel with t hickctfl of t horny el'e l'grccn shl'Uhs, cq uiya­
lent to th e ' 1'e~till gn. ' tOl'lllati oll of t he Hntzili:l.ll shor es. 
Th e evel'gl'(.'e n jnug le, h O IH~ \'er, gil'cs 1\":1,)" , at t he deltas 
of the lllain 1'i l'e1'S, to ferti Ie tracts \V hi ch :l.re suggesti ve 
of oases. 

The Ircst coast feels, to a much less degree, the 
seasonal monsoon rhythm and the illfinence of t he dry 
SeitSOIl. The cll'onght lasts less t han two months and the 
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atmospheric hUlllidi ty COlltinues to remam high. Uf 
penimmlar India, th is stretch ot COi1s t-land, at most fifty 
miles Lroad and rising in ::ll ,rupt >;ca rps at the Lack, is 
the only one \yhich adm its of high tropical rain-fores ts. 
These fOl'ebts, albeit t hey do not attaill thc J uxuriance of 
the selvas of south Snlllatrft, display a great exuberancc 
and all the essential I'eatnres of the typica l raill-forest. 
The hot alld ,,·et regioll of M:tlalltu' is continued illto 
south-westerll Ceylon, whel'o the character ailtl profuilioll 
of the equatorial Lolt. tU'e further elllphasized, allCI th e 
COCO- 11 u t palm forests aro bilious. 

In the north-eas t of India, th e ll10ullta in forests of the 
Arakal1-Assanl system, as well as those of the south­
eastern Himalayas, cxhilJit a wet e\'el'grcell, but distiuctly 
sub-tropical, type, with a great wealth of furlll s. The 
admixture o f lea f-slwdding \'ogetatioll is fairly st rollg, 
and trees of a 1II0re l'anliliaJ' aspect, oaks, pilH's, nil.! 
maguoliuf'l, [l,ro :d.l l1llcblltly J'(~proRented. 11 ere tc,t if'l as 
profusely growll as in south erll C lliua. The Ilurth- easterll 
mOUllta ill Ous regiull uf I]I(lia, which ii'i ttli'io the region o[ 
heaviest l'n.illfttll in th e \\"0 del , is 1II 0St [lppl'(Jp"iately CO III­

parcd wi th the llIiddl e lllllt or the MOlltttlla at the hend 
waters o[ Lhe Amazoll. 

A cross-section cut through the south castern porti oll 
or the HimalayaB would SIlO '" It IOll' er tropical lJelt, 
about twenty Illiles uroad, ri sillg from the plaill s to 
1,000 feet, of loof>e forests (chiefly of stU-treo) and rich, 
swampy jUllgles illld gl'llss lands, \1' i t.h enorlllOUS bal111,us 
and tall palms. 

The sub-tropica l l,e lt, which l'l·aches an altitude of 
6,500 feet, presents the ~wet, everg'l'eon aspect, Lnt illclntles 
trees of a fam iliar typc, such [lS pines and Ii \'e oaks, 
celtis, oli \'0- t1'COS, SUlllaCB, alld others. 

A telllpomte ZUllO of llon-couiforous, lal'gely deciduous 
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forest-gro wt h, sncceeded I,y a Z(ill C u l' cll llil'e l',.., alld 
l'hododelldrons, stretch cs up to ll ,")()() fl' t't 'l'lll' alpill': 
zone o f PL1 StUl'CS nn LI shrlll)beries, o f screes and 11l;]'I, 
covering's, ascellds to 16,OOl) fed, 

On the north-\\' cst" r,he Fl ilii alay;on n :gdn,tioll, 
especially in th e lo \\'e l' j'(·; I.chcs, losl.!s III Ol'e [tlill llI o re 
its sub-tropical charade I' tl.lld proftl"iull, III UII: 
Indus district thc clilllate is dec ide, lIy dry, alld t he 
vegetation aSSlllll eS inc]'casingly, nt least a t thc lower 
and midLlle elel'<lti ons, a sO lll c\\'hat lll cdite l'nUl Cal1 aspect 
with stout, e \"(~ rgl'cc lJ , l'Ollllcl -h eadl.!d, har,I-l e,w eLl trees, 
wrdnnts, oaks, pillCS, fin; , ant! deorlars, l\lan} o f t h e 
slopes arc eithcr cOll1 pletely denml cll or t hinly doUell 
with a louse e \' rg rcen scruh ('( jllil' ait.:nt to tho lIIeclite r­
ranean 'gariguc', The w oods [I ro loose, orten scatte red, 
with hardly any Ulld c l'g'J'(J\\'UI or ground VL·,~'ctat.i o n, 

'l.'hi" district is Qx trcHlloly snit.al,l u for the culti mt iull (II' 
maize alld whoat, 

The Indus Desert is really part 0 1' th o \'ast s.)'stm ll 0 1' 
tropical dL'scrts of' tho Old \\' o l'ld ami tlt e ('aste l'Jllll usL 
comer o[ the arilll)el t 0 1' t he Sahal'a-AxiLl lia-Pnsia seri e.~, 

The Imlk 01' th e ]II OnSO()ll fronl the 1\rillJiitll scns is 
defl ected to \\'anb the east Ily the Yinc1hyas, ]c';1ving 1,ut 
an unilnportallt part for the phin o f the Indus, Tliwi 
the ra,illfall wlli clt is always il'reg-nlal' hal'dl y ri ses al_,()\ ,L,: 
t en incltcs y carly, Th ~ centre o f thi ~ iLl'oa i::i rUl'lJll~ '.l II,)' 
the hot de.'iert or Thal', a loll' lLll,l 1l1l)llotonOlls pl;lill , oll e 

of tIll' d rea l'il'st plncl's on carth It is a'PP},(); LclH' d thrcIllg'1t 
cOllcentri c l 'e l(..') of incl'eas illg 1"uTl' IIIll','is : il maill ZO II C! 
lila,)' l'e Llistillgni"h eLl, extelHlillg 0 11 tlt e \I'('st t o th e f(Jot 
or th e Baluchistan highl a lld s, ;llld O il tile north to t he 
foot or th e H illlala,)'a", This Z(llle ]ltay IIC comp,ll'cc1 
with t he SUlllali ' Il,)'ika ', illlli is cO I' ene,1 wi th a scattered 
and heruaceous vegdatiOl I, with a thin dotting of thol'lly 
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Ilhruhs, most of which veutu!'o to assume their scanty 
folinge only durillg the Bhort miny period. Among 
thell1lllay be recognized familiar denizens of the African 
semi-deserts, e. g. the Arabian acacia and the tamarix, 
amI along the margin,., of the dry ri ver-beds, fig- trees and 
Euphrates poplars. Oases, with pallns, are to be founel 
in fair auundance; but the life of this area i!'; dne, 
and r cstricted, to the Imlus and its tr i\Jl1taries, fed jl} 

melting suow!'; of the HinHtlayas, and dry Illost of the 
year. By lllean!'; of auxiliary canal!'; aJl(1 il'l'igatioll 
ditches, the pro(lllcti\'e surface has been extendetl in the 
vicinity of the rivers, and wheat can be growll \\"ith suc­
cess. In short, a parallel may be drawlI uetwecn this 
Indus belt and Mesopotam ia; uut here the importance 6f 
the Himalayan snows is such that the network of riven; 
and canals allows of a fairly dense human settlement. 

From prehiRtoric timeR, the immense wealth al\(l in­
finjte resonrees of India have attracted invader,', eOll­
([1lCl'OrS, iUllnigrants, acl\'entllrcrs, and travellers, I,y land 
alld sea, from all p()ints of the compass, In th e Decen,ll , 
tbe eastern slopes an(l plateaus came to ue densely 
peopled, wh ereas t.he slopes of the we~tern Ghiit!'; , with 
their <lark forests, remained comparatively unillhal lited. 
Geographical changes have also oceulTf:(l which Jw.\'e 
mover! the celltres of popUlation. There was a time 
when the Indus was a more powerful stream than it 
now is, and fertilizell a lUuch vaster area of its valley. 
Even the ThaI' desert is strewn with ruins of forests, 
canals, and cities, testifying to its form er importance. 

Iran is a natural region formed by a vast plateau, 
defended on all sides by a continuous rilll of mountains: 
on the north by the chain of the Elburz Khorassan 
merging into the Hindu Kush; on the east by the 
broken Baluchistan highlands; on th e ~outh aml west 
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by the great llal'l'iel' 01 Zagros, ri sing precipitously from 
the narrow constal shelf of the Persian Gulf. 

Its centra l situation in t he mi ds t of arid lands, and 
its girdle of lofty mountains mark it, from the first , as 
a very dry tClTitory , whil st its clcyation, which , in the 
south-west, is consideralJl e, and its extra-tropical posi t ion, 
mak e it a land of extremes of he.Lt and cold. Except in 
the north-west, thc yearly I'ainfall remains under ten 
inches and is \"Cry lIl1l'eli:d lle. Th e worst feature is 
the icy l1orthel'll lJlast wllich sweeps unched, ell across the 
eastern plains. H ere again , thel.'el'ore, the life of the 
country depend s largely on the snows of the marginal 
mountains, and of th e two chains which cross the plateau. 
These feed meagre strcamR, which dry up aml lose them­
selves a t 110 great distance from the foot-hiUs. 

DillIeI' such circumstnnccs, forest-growth is out of 
question ; even In,l'ge t rl1.ctR of cont inuous grassland a re 
scarce. Loose col ()lIi e.~ of plall ts fOl'ln the essen t ial fea ture, 
and these a re llecessal'ily cOllfined to isolate!l ]ocaJi ties 
of lillli tcd ' ex tell t, cOlldi t,ioned solely l,y the 11a tl1l'e o f 
the r elie f and tll e soil. Th e dry winds k eep UIO vegeta­
tion low: t rees req uire the f' heltel' of the 111 0ull taillS, 
but low shrubs, scattered and deciduous, a1,le to tap 
the deep-seated ground-water, are best adaptell to these 
condi tions, and ,yi th them an eph emeral flora, which 
bursts forth wi th t he occasional show cry spells and then 
dies, Perhaps the chief' characteristic of t he PCl'f;ian 
vegetation is the extraordinary wealth of t horns and 
prickles: about fi, 'c InUldred thorny plants have lleen 
counted her e, inclmlillg small trees, shrubs, ullder- ~hru lls, 

and perennials. 
An important distinction must he d rawn between the 

broad vall ey of Shiraz-Isfahan, whieh rises like a yast 
hummock Letwec)B the southern chain of Irun and the 
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illteri o r chain o f' K l' rlllrtil alld f ez,j. altaillilw Illl t le l'a-
, " 

ti01l of Ol'el' 4',5()() feet. ; a1ltl the plaills o f Kho] ,;tssall, 
Kl1hi~ta1l, H egi~tnn , antI n orthern Rlluchi"tan \I'hi cll li e 
to the north and cast , The ndley stl'e tc h e~ in a sou t h­
cast to Ilorth-\I' cst directi on :111(1 pell etrates into t he 1l101ll> 
billR of Arlll enia , It is \' ery cold at night, aud sOllle tim e's 
covered \,>ith SIlOW ill \I'intel' , In th e ce llt1'l' , Ill'ond sur­
Jaces arc thinly dotted with tufts o f dry, short grass, 
and with stunted, leafl csR t.h orn-Lushes. In places the 
growth of II w<Ll·f h erLs becom es a lmost eontinuollR and 
forll1s a Illongro .'Leppe. DUJ'ing t,lIe miny spolIs, how­
ever, the landRcttpo is strangely enlivenell by a carpet or 
low h rbs \I'ith gorgeous tlow 0.rs whieh burst forth from 
the larren soil as thongh by magic. This ephemeral 
Hora of aUlIuals is '[uito European in its composition and 
a.ppearance. 

The influ ence of tho mountain streams do cs not ext.end 
far in th e plain,'i. Th ese ,'itl'cnms nrc al,s01'),ell l'r thc 
sttmls al](l evaporated at 110 gruat di stance from tlt e foo t­
hills ; bu t before losing th elllselYes, th cy create a !'ed,il e 
l,e lt of terraces, allll \'j:tl LUI S, l-btts all.! 1l1il1'shes where 
li fe is concentra ted. III COWit' IjUCIlC C', tOWIlS 11.1'0 alwnys 
fOllllcl in t he vicinit.)' of th e lllonntttills . In past ages 
the llati\'es cl e \'e lopell grea t skill ill tIl e ~e1U'ch for water 
allCI th e appl'oprin ti oll o f th e groulJd mois t lll'l" aml tllO 
1J('ccssity of walling in the gttl'dellS ag:lill st the winlls 
WHR earl y r ecognized. OL'chards ll[tyc llee ll plan Lell with 
Ill os t of our ]~Ill'(Jl1ealJ fruit nlld other deciduolls trees : 
sll eh as th o walllut, apricot , peach and allll oll'\. planl\ 
Enplll':ltcs poplar , &c, The gard ell s :Lrc rello\l' ll ed for 
th e illcompal'alll e 1,e:'lIlt,y of th eir l'o~es , tlll t th e tops 
or the trees abol' e the sheltering walls nre SOOH kill ell 
by the dry wind s. Such \' egetation il; a bo represented 
in the "alleys of , and ill the be lt arouml , the lllountains 
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f Kerman and Khorassan, whose lim cstOlle slopes are 
generally as porous allll ]xlrl'en as those of Zagros. 

Very tiifferent is the appeara,nce of the desola,te plains 
which lie at a lower level east of Teheran allc I llortlt-east 
of the Kerman cllain. This portion of Persia is much 
poorer in water and more extreme in climate than the 
plateau of Shiraz-Isfahan; in fad, it corresponds to 
the ariel alfa plateaus of north-west Africa. A per­
sistent and strung dry wind from the llorth keeps c10wll 
all tree-growth and is the specitic fea,ture of the climate. 
Vast expanses of fland-wastes and salt-tracts are \vell­
nigh devoill of vegetation or peopled by straggling 
colonies of flalt-llushes . Other areas support a ]oofie 
brush of tallHtrixes. Broad stretches of rulJLle, eflpecially 
i.n the eastern part, grow only solitary Lushes, thomy, 
~eafless, and stunted, and tufts of stilt; wiry gra~s . 

Life is confined to the immediate margins of th e ri vcrs 
which diverge from the Hindu Kush, or, again, to the 
valleys of that belt of low hills which separates Knhi­
stan fr01l1 Afghanistl111 . In the middle of the wide 
expanse of barren gnwel lies the oasi.'i known as Seistan, 
a very rich country clue to the convergence of the Hillclu 
Kush rivers towards the lowest point of the relief at the 
foot of the central chain of hills. H ere are ex hiLited 
the characteristics of the north ern vegetations, and agri­
culture is of a northern type; cereals and fruit-trees 
are profusely grown under shelter. Seistan was known 
in the past as one of the granaries of centml Asia, but 
with increasing dryness, its linlits huve contracted con­
siderably. Swampy tracts between the affiuent rivers 
are covered with jungles of tamarixes, flimilar to those 
of the Tl1rill1 desert. 

Farther south, th e sub-tropical character is af;sertell 
clearly in the oases, which like those of Afl'ica amI 
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Arabia are graced Lly CllllllpS of date-pallll s. 'fhe 1lI OUIl­

tainous southerll port ion of Baluehistall and 1\1 eknlll 
continues th e narrow coastal shelf which c;tretcher:; at the 
foot of the wall of hall. Outside the O<1SC,;, the "egda­
tion is limited to poor nnd scattered scrubs of thorll,)' , 
leafless bushes, a lllong which the acacias are now charac­
teristic. 

Whil e the high pln.teau of Shiraz oceltsiOlmlly Itffonls 
a meagre fodder to pasf'< ing camels , amI is pleasantly 
di versified uy oases, the desolate pln,ins of KbOl'assan 
are unfit for anything. The " all eys uf Afghanistan 
radiating frolll the Hindu Kush are peopled lJy villages 
dispersed along the bottOlllS only: the !:ilopes are i:l ingu­
lady de\"oicl of vegetation. 

In the chain uf Zag ros, "'hich continues the Taurus 
and forms t he sonth-Iycstel'll escarpment of Persia, the 
climate still rebins a lil editcrmncan character lJU t to ­
wards the east heeomes increasingly dry. The lim estoll e 
rock, uy its sheer slopes amI the porous nn.ture of its 
rubble, adds greatly to the ari l1ity of th e country. In 
many respects the Zagros chain strollgly recalls t he 
barren regioll o r the Illyrian Karst. Most or the steep 
slopes are entirely denud ccl ; and it is ollly on the ter­
raceR amI in t he d t .. pths of th e seclud ed longitudill al 
troughs, Hhelte red from wind s amI fa ,'oUl'cd ll,}" local 
accumulations of gl'ouDll-,yatcr , that vcgetntioL1 appcars. 
The li" e oak HlItl other o\"ergrecll, bm'd-J cayed trel'i:l and 
shrubs g il'e it a decidedly ll1 edi ten aneall stn1l1p. Loose 
formations of low shru lIS fringc t he vulleys on the gentle 
lower slopes; at t,il1l cS there is cnough \ratel' to alluw 
the trees to close in ,\,lid eyen to e1"OInl as ligh t >vooel s. 
F requently, ind ced, these seclud ed troughs amI terraces 
reveal a ycritaule luxuriance in th eir frui ti'uI orchards 
of oli I'e, apricot, apple; peach, almond , pOlllegranate, 
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walnut., and other trees. Cerea'\s , especial ly wheat and 
maize, are grown with the best results. Cypresses and 
plane-trees add to the unexpected beauty of the moun­
tain oases. In addition, meadows are often found in 
theCie remote hollows; LItey arc sufficient to support 
the herd s of the nomads ill their yearly migratioDR froUl 
the winter gray,ing grounds of the lowland to the summer 
mountain pastures: bnt, as a rule, the limestone rock, 
with its fissures aml its stony waste'l , is too dry for 
continuolls swards of grass. This mediterranean karst 
vegetation, conccaled on the terraces anll in the valleys 
of the Zagros mal·gin, stops at the Straits of Onnuz. 

Briefly, th en, the ronghly triangular plateau 01" Iran 
defin ed by the Elburh and Khorassal1 chaills in the north, 
the Zagros~]\.lekran~Ballichistan ranges in the south , allll 
the Baluchistan monntains in the cast, fal ls into quite 
typical r egions; the lofty valley of Israhal1 ~Sbimz, th e 
lower amI drier salt depl"ensionsofKhorassan~Afghalli sttUl 

to the north- east, the dry and rocky semi-tropical hilly 
tract of Baluchistan in the south-east , the karst-like 
r ange of the Zagros on the south-west, and the desert 
coastal shelf of the Persian Gulf. Loeal names connote 
some of the distinct types of regional vegetation: thus 
'dschaengael '-whence the name jnngle has a risen­
clearly cl esigmltes loose scrub-land anLl also scattered 
'wood: 'saedladd ' connotes the elevated summer-pas­
tures. 

A griculture in Persia is necessa,rily res tricted to \' ery 
few and limite<1 localities, the largest cultivated area 
being found in the trough of Seistan. The main wealth 
lies in fruit-trees, lllany of which are undoubtedly indi­
genous. Several plants of economic value are found 
wild , such as the pomegranate, the fig-tree, and the 
,,-h ite lJlU lberry; th e moun tain p<)'stures support sheep, 
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which give valuabl e wool : hence two important indus­
tries are those of silk amI wool rugs. Here, again, the 
alternate availn hility of low land and highland pastures 
drives the shepherd regularly from one to the other, and 
causes nomadism. 

Of the northern chain of Iran and the deeli vities 
which face Turan, mention has been made already. 
Towards the Caspian, the rain-bearing winds become 
more generous, and thn,t part of thc Elburz which lies 
along the southern margin of the Caspian is fairly abun­
dantly watered: hencc tho sharp line drawn between 
the northcrn amI southern slopes of the chain; while 
the Persian side is arid, the CaRpian side is well-woodell . 
The tree-growth is cleci!leclly of northel'll t emperate, 
winter-bare type, with ,1, rich variety of spccies, and 
here occurs tile easternmost limit of our COlllmon lleech. 
The plane-trce, the walnut, the ash, the hornbeam, se,Teral 
kinds of oaks, maples, and poplars, and, in addition, the 
stately zelko va, compose the forests, which, to our eyes, 
would thus ba\'e quite a familiar aspect. A character­
istic shrub is the box, which forms almost exclusive 
scrub at higher levels in the centre of the range. The 
winter appearance of the Caspian forests, with bare trces, 
and snow lying on the ground, differs very little from 
that of the mountain-forests of central and eastern 
Europe ; the ground vegetation in SUllllller reveals plants 
equally familiar to us : in short, the southern margin at 
the Caspian is in striking contrast with its drier sur­
roundings. 

han is ill til e belt of lands which have Leen 
gradually drying up. Life has always Leen more con­
centrated ill the elevated plain of Shiraz and Isfahan, 
and in the north-west com er towards Arm enia. The 
Iranians wero early devotell to agriculture, \V hich they 

1159. 1 
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in,] et'(] mi,<;u'] to a sort () f rdig ieJll : th cy \re re <t rll ollg 
t ir e fir tl t n~e I'S, if they Iran.! llot been, as th ey el airll , th e 
actnal iJlveuton ;, of the pl ongh and of the Willdllli11 : tb eir 
Hkill in discovering and utilizing ,Ya ter was famoll!). 
The empires which fHlccessively arose amI declined th ere 
exercised their influence far eastward 0 11 China alld 
India, westward on Europe, an!1 made the most valuahl e 
contributions to civilization. 

Mesopotamia. Under this t erm is here included the 
region which ex tends along the foot of th e Zagros from 
the S traits of Ornmz t o the highlands of the Euphrates: 
bounded on the west by tb e escarpment of the Syrian 
desert, it inclU(les the middl e and lower n tlley s of 
the Euphrates and Tig ris. The climate lllay be best 
cOlllpal'(~ cl to tha t of the JUeditelTan ean , but with accen­
tna ted heat and drought ; the winter is comparatively 
milder , \.Ju t not so rainy as in the Medi terranean ; th e 
summers are dry and scorching. 

The g reat feature of this region, 110we,'er, is t he back­
g round Ot limestone highl and s, which prov e to be the 
source of its fertili ty. The r elativcly a1,ul1llant water , 
which (',di s on the Ilortil el'll anrl north-eafitel'l1 moun­
ta ins, sinks rapidly to a lower level, and feeds the two 
main riYers, Enph ratcs and Tig ris. It furth cr washcs 
down from the mounta ins a rich calcareous silt, which 
is dcposited in the plain , and r end cl'S its so il extremely 
fer tilc, whilc, a t t he same time, these alln via are pcriodi­
cally fl oOlled by the water from the mclting snow. Vast 
marshes are thus crcatcd on the level tracts, but the 
g round-water is ncver very dcep. 

All thesc cil'cnm 'ltances compensate for th e dryness 
of the climatc: t he rainfa ll which remains uncler t en 
jnches, js irJ'cgulal.' anel limited to th e will tel' months. 
In thcse plains, vegetation naturally depends 0 11 the 
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amount of water in and 0 11 the soil, more than on 
the atmospheric humidity: the topography alHl tile soil 
entirely control the character of the natural vegetation. 

Where, for geological tLnd topographical reaSOllH, the 
level of the ground-water is deep, the vegetation, entirely 
dependent upon the climate, is ex tremely scanty, low, 
and stunterl, even of a Llesert type, consisting of a very 
thin dotting of bare, thorny, gnarled bushes, intermix.ed 
with tufts of dry, stiff grass : il1l1eed, the aspect is then to 
be compared either with that of the barren At las pln.teaus 
or with that of th e rubble of Baluchistan. This dreary 
landscape is only brightened in 'winter an(l spring, when 
showers determine the gerUl in,ttioll of the millions of 
seeds lying dormant in the sand, thus sudd en ly called to 
extremely acti ve and short life. The Ganllsir is indeed 
the land of : ephellleral ' plants, which impart to the lan d­
scape an indescribahle beauty . Large tracts, however, 
keep their fertili ty for a longer time, owing to the reten­
tiveness of the soil and to the presence of water near 
the surface. In this case, vast meadows arc create(l 
which also benefit by the snow-fed Boods of spring, and 
pass into steppes on the higher gL"Ol1uLl as do those of 
upper Mesopotamia. 

Of the tracts depending entirely on ground-water, 
the date-palm is the characteristic tree: it marks the 
irrigated ground and the banks of rivers and canals. 
Its growth is encouraged by the natives on account of 
its valuable products; every part of it becomes useful. 
Under its shade are found admiraLly cultivated gardens 
and fi elds where fruit-trees, from coffee ami vine to 
peach, almond, and fig, arc grown ; wheat and mai lle, 
millet, tobacco, rice, cotton, and hemp also yield protuse 
crops. 

The rauges of hills which rise isolated in upper 1\1eso­
.Ii: 2 
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potlllll ia. cxbiJ)i t [I, lllnJ'ked m edi terra lJean character: 
livc oaks ;Llld fig-t.rees n1'e to he found cvery wherc, 
11l1t ll HtIl has reduced most of the originnl woods whieh 
clad their slopes to the condition 0[' the everg reen 
8e1'111 known in the l\Iedite1'l'al1ean as ' maquis' and 
, gal'ignes '. 

U ppel' l\f csopotllmi~l, desen 'es 11, special mentiOll bere. 
On account of its hill y natm e, it lies in a zone 

FIG. 16. Th" .T uba il :lIl e I'0,·k ~l\1esop ot: \lni" . 

D" te' l' :lIIlI S "n tI, e Ion. 

or ))I II\'I.;' al'll nllwt. rainfal l )Jot t'.'\ccedillg ,2 () j)J ch e::i 

)'c,\ rl y, ;\]1(1 lIl a illly lillli t.l' ,l tu \"ill\I'1'. \ This hill t eri alll1 
is illd ol'lI t'lltiJ'oly 1I1oclitL'l'I'a ll E'1tll ill r Co' pec t of its clilll ftte 
and Ycgutaiio]). I t is bouncl etl on th o north JJy thL' 
ArlJlenian 'l'illl1'W;, 1t ))ll sill ks, on t he .~o llth , to the level 
of t he low lal1l1 by an CSCftj'pmellt gi viug t he impression 
oE hill s. 

This pietllli oli t tL'rl'Cu.:L! , the CL!lltre of which is D ia l'­
j )p kil' WtlS orio'imtlk t he land or t he live oak i1IH..l the 

• .,J J 0 V 
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fig-tree, but is now lai,] Ull,]er fi el,]s 01' 11l<1ize, whent, 
tobacco, and rice, fruit orclu:tnls, oli vo- alld \'i Il l'ytt l'ds . 
It is coni',inued on the i'iouth-cast 11)" the foot-hi li s allli 
foot-terraces of the Zagros chaill . 

The part of th e Gal'm:;il' which fOl'llIS th e shelf of 
Zagros to the Persian Gulf is <tri,l an,] scorching. Th e 
vicinity of the lll ollnt'ains, JlOwen'J', (ktc'l'lllines th e 
formation of nUlllel'OUS water points, which are so lIlHn.)" 
date-palm oases, each a nnc]clls 1'0 1' a village. 
, The past fertility of l\lesopotmnia, ",it,ll its' garden of' 
Eden " 1vas duo to tho utiliza tion of the \mtcl'::; o f tile 
twin 1'i vel'S Tigris amI Euphrates 11,)' lll e[l,llS of i l'l'igat ion 
canals amI ditches, alHl to earefulllmillng(), which {em li ed 
one of the mORt .tdmirable eng ineering work s th e \\'01'111 

has ever seen. On these were foullded the pO\\'cl'l'nl civi­
lizations wljich succeeded ol1ch uthel' in the com'se or 
centuries, with their coulItJess citi es am! their alI-impor­
tant influencc UpOll tlw history of lilallkiml. It is )10\\­
propoRed to restore the irrigation ro;ystermi im,l titus t() 
open a new futuro to Mesopotalllia, 

Asia Minor iR a vast tlml irregular phte::tn, with an 
average height of over 3,000 feet., and encircled hy IlI OUll­

tains, In the wc,.;t, it opens by lll'oad vall eys to t he 
Mediterranean; on the east, it is houmled by the COI11-
plicate(lmount.ainolls region of Armenia. The lll ol1ntain­
chains which cross the pbteau, like the other features of 
the relief and the boundillg walls on the north and south, 
are directed main 1)" east am! west. The moulltaill-rim:; 
on the north , wcst, and south deprive the centre of Ana­
tolia of most of the climatic ad\' <1,ntag-es which wOllld 
accrue frolll its pos itioll ill the 1I1idst o f' th e great inland 
seas, Bereft of mill:; and o[ the r egulntillg influcnce 
of large sheets of wateJ', the high plateau is al'i( 1 alld 
extreme iu its climate. It,c; irregular ra infall is liltlite(l 
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to less than ten inches, the hulk of which falls in winter, 
partly in the form of snow. On account of this and of 
the altitude, the atmospheric moisture is extremely low. 
The main portion of the plateau is treeless and barren. 
Even for large compact masses of shrub-lands and for 
permanent and continuous expanses of grass theile con­
ditions are too severe; and centres of aridity are formed 
by salt marshes nnd I';and wastes. 

Anatolia, therefore, is not fit for any other vegetation 
than a ragged covering of scattered brush and shrubby 
perennials. The inland ranges are barren: an abundance 
of thorny plants (shrubs, under-shrubs, and creepers), 
a development or a woolly covering on the leaves of 
the lower plants, and a general dusty-grey aspect of 
the whole plant-world, are characteristic features of the 
landscape for the greater part of the year; but, during 
the irregular spells or rainfall, the growth of the rain 
flora is quite as vigorous as in Persia. 

Up the slopes of the inland mountains, some of which 
attain a great elevation, the poor scrub and ragged carpet 
or low, woolly perennials of the pbteau pass gradually 
to similar wastes, in which the alpine character of the 
scattered plants, and the disappearance even of the 
isolated shrubs, constitutef:l the only difference. 

While this description is true of the central plains, 
the general aspect gradually changes towards the west, 
where the country becomes more broken. The very 
scattered brush closes into a loose garigue or a continuous 
maquis, according to the condition of the soil. In short, the 
landscape gradually assumes the mediterranean appear­
ance of evergreen shrub- and wood-lands. Now the 1ive 
oak, the olive, the orange-tree and laurel, the fig-tree 
and, westward, on the upper hills, even pines, occur in 
increasing abundance. The rainrall has increased to 
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such an extent that the cultivation of vvheat i ~ r endel'ed 
possible in the valleys. 

The southern margin of Anatolin. cliRplays the same 
mediterranean character. Al ong the Taurus, evergreen 
woodlands, often reduced to the condition of ll1<llluis and 
garigues, are the dominant feature : hut cypress, cedar, 
and black pille, together with the Ci liciail fir and 
junipers, the r emains of It ollce 1I10re luxuriant forest, a]'e 
abundantly intenuixed in the lJroal1 and hal'd-Ieavell 
woods; they even constitute independent patches in the 
fastnesses of the mounta.ins. The upper slopes with their 
::dpine herbage afford SUlllmer pastures for ca ttle. 

The aspect of the northern slopes, facing the Black 
Sea, which may be called Pontus 01' Pontis, i1:; different. 
In every respect the cEmate and the vegetation of these 
slopes are identical with those of the South-Caspian 
b&rrier of Persia. Sufficiently 'Nabored, yot experiencing 
distinctly the rhythm oE hot and cold seasons, the forests 
are bare in winter, and their appeamnce and composition 
is similar to the central European woodlands. How­
ever, the plane-tree, the horse-chestnut, p teTocarya, wil<.l 
walnut, and many others, exemplify tho much greater 
variety of tho trees, and the conditions, milder than in 
Europe, which prevail there. To find a vegetation exactly 
equivalent to that of western Europe, one has to climb 
up to a middle zone characterized by the oak. Further 
up again, a subalpine shrub belt is formed by l'hodo­
dendronf.l and bilbel'l'ies, and leads to alpine pastures. 

The highlands which rise to the east of Anatolia, anel 
penetrate far into Persia under the name of Armenia, 
arc not so well provided with water as the Pontic slopes. 
'l'heir vegetation presents a transition stage between tho 
mediterranean anel the northern types. Originally well­
wooded, but formed often of limestone, they have been 
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deforested largely l,y incessant streamFl of immigration. 
Their lower slopef:i are pretty l.a1'e, only Flupporting the 
scattered maquis, uut the upper slopes of tell shelter coni­
ferous forests. 

The country is rich in the valleys, wh ere arch, tHls and 
gardens are fonnel ill ahnnel nnce. In adllition, the upper 
n tlleYi; affonl excellent SUllIlll er pastureI'; with all th e 
g lory of our alpine swards, wh ere the shepherds, anel 
part even of the agricul tnral popnlntion, migrate in 
the hot ·weather. Although it is proual'l e that climatic 
changes haye taken place in tlli s region, the uulk of Asia 
Minor, by reaSOll of its aridity, coula llever 1)eC0111e th e 
centre of an indigenous civili7.l1tion, and of g rent empi res, . 
like the valleys of l\Icsopotrrmia and Egypt. By contrast, 
the fertile uut hilly coast frillges permitted the develop­
ment of slTItl11 sepal'a,te nn,tionalities, SU1JfiisLillg p:ntly Oll 

mellitel'mnean agriculture, partly on sea-tmdc. Each of 
these in turn rose to sOJll e (kgroe of prosperity, and exer­
cised a roal inflnoncc in history: each of them also 
natur:111y expamled town,rtls the hinterland, across the 
mountains, and brought under their sway the utljacent 
portions of' the ariel territorie :-; with t heir i tinerant b·iues. 
Apart from the fre(luent passage of migrating nations, 
the his tol'Y of hilly ArmeJlia is, in the lll itill, a tale of 
endless strugglcs Let'ween the scttletl agTiculturists of 
the lowcr terraces and pJaillS, alld t he \yil,1 shepherds of 
the uppcr valleys. 

Turan extends froll! the Kirghiz steppe to th e moun­
tains of Khorassan, and from the Caspian to the Pami rs 
and the Tian Shan. It is form ell by the hottom of a 
drierl-up sea, a vcstige of which remain s as the AntI. 
A low plateau, the Ust-Urt, Sepal'Lltes it from t he 
Caspian. 

By reason of its feeule altitude as well as of i tf:i central 
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posit ion, Turan recei ves rai]} frow nOlle of the sUl'roulIll­
ing areas. The winds fro III tho llorth , which deposit their 
scanty moisture on the f)outhern alld eastem mou lltain 
ranges, sweep past the deprcsf)ion without any Lenetit to 
it. Its climate if) therefore truly (1esert and ex.trelll e, 
open to excessi,-e variations from the hottest summer to 
the coldest winter, [roll! scorching wil1<1s to icy gales. 
In this respect, it tlifters from the sn b-tropical deserts. 
Turan owes what fertility it may possess to its two 
large livers the Amu and the Syr. 

Vast territories are left entirely plantless. incleedlife­
less. They are impassable stretches of mov ing, heaving 
sands, and where these are r ela tively settleel , vegetation 
has succeede(l in gaining a foothold. It consists of a brush, 
now scattered, now ill thickets of sand- shrubs and small 
bushy trees, the ,,-hole aspect of which recallR tree-heaths 
or brooms, th e trees posf)eRHlng tiny leaves or none. The 
best representative of thiR flora iR the stlxaul, fif teen 
to tWCllty feet in height and less t.han a foot thick, whose 

rey trunk, curved and twisteu, resolving itself into 
numerous scn.ly, thin, short-segmented twigs, makes it 
resemble a besom. It stores "vater in its hark, whore­
in also the green matter which represents t he ahsent 
leaves is hidden: other trees have the appearance of the 
t amarix. This L1'nsh effectually binds the sanel , n.nc1 
advantage is taken of the fact to resist t he encroach­
ments of the shifting duneR by means of extensi ve 
plantat ions. 

No less formidable thall these' reel and LInck deserts ' 
arc the vast level wastes of Raline clayey Roils, sparsely 
dotted with dwarf llUllches or mostly leafless plants. 
The vegetation consists of sa(t-bw:>hes, dusty-grey worm­
wood, spread illg besoms of bare, broom-like linder-shrubs, 
or crawling and thorny stragglers. Sueh also is the 
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dreary landscape of the tracts 1,onJm·jng Oil the Caspian 
allll co\'cring Illost of the low U 8t-U t't plateau Lctween 
that SC[utllQ the AmI, where, !to\yevel', cOIHlitioll s arc made 
worse by the unbvonr1),ule Imturc or t hc soil, which , 
Le.Rides being salt anll destitute of llloisturc, often COIl ­

tains poisonolls fi lltlstanccs. 
Throng h thc deserts of Tllran , t he Alllll, :tllli t he Syr 

Daria!:; Rtr eteh t\\'o t hin lines of oases. Thc othel' ri \'er~ 
losc th clll~eh'cs ill t Ill! salld s, a ller hrcaki ll g' np into 
fcrti le swalllP;:; . 

Along thc southern and eastern lllarg ins or Turan 
extellds it hclt of termcCR, foot-hill s, alll l nlluvia l tracts, 
whose natumlly fertile soil derives llloistmc Dot only 
from the vicinity of the highlands, Lut also from their 
snow-fed ri vcrs: ill fact, thi.· belt OIYeS its existence 
wholly to tile mounta.in ,·t l'Callls. It is linell with li ttle 
oases along t he foot of t he Khorassan mngcs amI cx­
pands ill the vallcys of the H eri-Rud, l\ful'ghat" Amu , 
Zemfshan, S.rr, ami Chu. A good soi l amI a snfficicncy 
of wn.ter, Ilot\v ithstalllling the cxtJ'ClII C lmt not hosti le 
climate, put those rich valleys in strikillg cOlltrast with 
the forlJidding solitudes of TUl'[l,n proper. The land of 
Fergana bealS cOlllparison with the plains of Lombardy , 
and the upper valley of the Allin is still uroader and 
richer. In the past, these bordcr-lands \-; ere prosperous 
and each drop of watet' was carefull y appropriated; each 
of the valleys mentioned was a centre of civilization. 
Powerful empires in Fel'gana, Sogdianl1, Bactria, and 
WergiaB, with splendid cities such as Kria, furthest 
Alexandria, Sall1arkalld, Bactra (mollel'll Balkh) , Merv, 
and H erat have lcft imposing ruins; uut the increasing 
dryness of the climate, couplctl with invtlsions of the 
nomad shepherds from the desert, gradually e.:xtended 
the limits of Turan. To this day, however, portions of 
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the large valleys display luxuriant orchards, \vhere most 
of the mediterranean produce and fruits are grown: 
mulberry, apricot, plum, almond, appl e, as well as g rapes, 
melons, maize, rice, whmLt, a n(l cotton ; and tall , columnar 
poplars are everywhere in evidence. In respect of its 
agriculture, therefore, this l,elt is r cl,tte,] to the mediter­
ranean regions, of whose climate it presents a drier and 
more extrCl ll e variety. This c()mpari son would loc still 
more justifiahle :'I,t th e ti me 01' t he greater exte llsion of 
the inland seas. 

The winter and spring rains provide temporary gra%ing 
grounds for cattle, sheep, camels, and pOllies, which 
migrate in sumlJler to the snow-free and luscious monn­
tain pastures. H ere again, as all over central Asia, 
the annual rhythm of migration from lowlands to high­
lands and back is strongly marked. 

Turkestan Highlands: Tian Shan, Alai, Badakshan. 
Compared with the SUl'l'oul1tling lowlands, the Tian 51mB 
highlands appeal' as a delightful oasis, l loth on account 
of their varied scenery and of their venlant vegetatioll. 
They drain the north and west erly winds of what mois­
ture they may possess, which usually amounts, 110we\,er, t o 
less than 20 inch es yearly. The a tmosphere is generally 
clearer t.han in the Siberian highlands. Owing to the 
northem and western origin of the 1110isture-bringing 
winds, the southern and eastern districts are clrier and 
pOorer than those of the north and west, and over the 
entire area, northern and western slopes are the richer 
and moister. 

With the rains, snows, and mists, tree-growth is 
possible h ere at alt itudes exceeding 5,000 feet and up to 
9,000 feet; but it is exclusively coniferous. Poplars a re 
seen only in the depths of t he river-valleys, and walnuts 
and other fruit-trees grow exclusively in gardens. The 
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forests, whieh cOllsist of spruce and a kill,l of SaLilll' 
jun ipcr, are SeldOlI1 dense, Lut towards thc cast and south 
they bccome decidedly diffuse und often rail compl etely. 
They are genemll)" .not contillllouS, but arc intcrrupted 
by pastnres, and largely restricted to th(1 v;dleys. There 
is a fumlam entn,l difforence I)etween the short anti dry 
s\\'anls of the steppos and t he long, clllRe, and lush 
meadows that extend below, through , ami a]Jo \'o the 
timber-helt, and often rep lace it entirely : the latter 
partake of the luxuriant chan1cter of our meadows . 
Th ey are beset wi th a llumher of tall herhs ami shrubs, 
!:iuch as the rose and Imd)el'lT, wil (1 geraniulllR and 
poppies, peonies and gentians, IJlue bolls, wil (l onions, &c. ; 
there is quite a \vealth of garden-plants, \yhich grow 
wild , such as asparagus, c:1ndytuft, chrysanthel\\um, 
colulllbine, heliotrope, pansies, 1'11111 >itt'] I, peony, phox, 
tulips, :1nd crocus. 

The alpine meadows, which extend beyond the l,olt of 
jl1llipers, display an exuLentnt beauty equal to the hest 
Ho\\'er-traets of our Alps ; ] 'Ut tllcre [t1'e no swamps or 
] lOgS, no heather and Lillieny moors, 110 rhodoLlendrons. 
Below this elevated garden, however, tbe valleys dis­
play only drier steppes, which gradually pass downwards 
to dusty, scattered brushes, and , f;ometimes, to cntirely 
plantless gorges. On the lUongolian side, the steppes 
ascend much higher than on the \\'Cf;t, an (I are often 
replaced immediately lJY alpine pastures without the 
intervention of a tree-Lelt. 

In some respects, then, the Tian Shan recalls the 
elevated natural parks at the heachyuters of the 
Colorado, in the Rocky l\Iountnill Fi , and provide.· summer 
p:1stureH for the cattle and sheep, ami quarters for 
th e shepherds, of the plains. The portion which pene­
trates far into the l\J ong;olian desert is naturally Ycry 
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much poorer, and grows quite arid towards its eastern 
extremi ty. 

Xirghiz Steppe. From north to south, east of the 
Ural-Caspian line, thcre is a gl':1l1ual impoycrishment 
of plant life from t he ,,' ct Siueri,u1 taiga to the sandy 
deserts of Turan. The wood cd swamps of Siheria give 
place to a flat or rolling country, where the marshe;; 
are reduced to hundreds of small lakelets in the troughs 
and hollows, and the climate is neitber so rainy and cold 
as that of the taiga, nor so dry and hot as t ha t of Turan. 
This is the region of steppes. 

The line between the forest and tho grass-land is not 
hard and fast. Over a belt ZOO to 300 mil es wide, thc 
transition is made l)y a park bUllt 'cape, ill which bit'ehcR 
are scattered oyor the prai I'i e ill grOYefi, groups, ;1Il(1 
sometimes in woods. The il1JlulllenLl.Jle marshes an; 
marked by fringes of giallt cow-pnrsllip,';, day-lili es, 
willows, and poplars. Mcadows and h erb-mats are 
interspersed i u the steppe. Trees disappear grad nally 
towards the south; thc st<:ppc aSSUllles It typical, dry 
aspect with its low coverillg of wiry grasses, ill the 
interstices of w 11 iolt the soi 1 1Iiay ue :;Cell. Hencc[orth, 
it is a heaving ocean of gras.', the n-ppcarance of which 
change:; wholl y 1'1'0111 ;;eaS()lI to Seasoll : yercbnt amI 
flow cry in Rjlrillg, 11'oWII all" parched in late Sllllllll Cl', 

dusty. grey with woolly \\, ul:1nwood ill autuulll ;11}(1 

wi]) tel'. It sometimes cOllcea.ls l'jell uhok e::n-th and 
loess, which forms a heavy and retentive soil. 

The climate, though not so hostilo ill; that of '1'uran , 
has an irregular raillfall oscil1atillg between 10 and 
20 inches tlist1'i lJUtec1 ov l' spring and sumlllor, with 
droughts recurring eyery few years. General ly about 
two-thinb of the year are \'cry <.Iry, and excessive alike 
in cold aml heat. (Tile cOllluinatioll of this type of 
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climate and fin e soils, all over the world, results in a 
similar absence of trees and bushei:l, tlllll the develop­
ment of the dry grass-land known as steppe or prairie, 
of which an abundance of bulbs and tubers is a feature.) 
Saline wastes grow more numerous southwards. They 
soon spread over vast areas towards the AmI region , 
and are accompanied by the usua l thin covering of salt 
bushes and tamarisks. In the midllle of the steppe, 
the hilly district of Akmolinsk produces a recurrence 
of fertility which has gained for it the name of ' little . 
Switzerland '. 

The limited grazing capacity of any g iven area 
induces the natives, who depend for their living almost 
exclusively on their cattle, ponies, and sheep, to migrate 
frequently as their pasture-grounds become cxhallfltec1, 
and thus to lead a wandering existence: in summer, 
when the steppe is dried up, those who are not far from 
the mountains, journey thither. 

The remarkable fertility of the black earth and loess, 
however, now full y recognized, has lead to the opening or 
the st eppe for agricultural purposes, wherever water is 
availabJe and irrigation possible. A large portion of 
this region may become, in course of time, a wheat 
district as rich as that of Nebraska, California, and the 
Red River, the Plate, or Australia, or, nearer at hand, 
the Russian steppe. 

On the south-east, tIle Kirghiz steppe is continued into 
that of northern Sungaria and northern Mongolia. This 
long grass belt, str etching between the desert on one 
hand and the mountains and forests on the other, was 
one of the natural highways whereby the nomadic 
populations of wile! shepherds from further Asia slowly 
reached Europe, driving their herds before them. 

Siberian Highlands. A broad and complex system of 
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highlands of mod erate elCYrttiOll, wbich includes tb e 
Altai and Sayan chains and the Trans-Bailml highlands 
wit,h the Vitil11 and Aldan platct1,w3, separates Mongolia 
and Amuria fraIl! eastel'll Siberia. 

As may be expected from its continent[Ll situation, it 
is a region of severe climatic extremes and reduced 
atmospheric moisture, The rainfall derived from the 
northern and eastern quarters occurs chiefly in summer, 
but there is a heavy snowfall in winter. The moderate 
height of the mountains, sufficient to condense a large 
proportion of the vapour or tho winds, allows some of 
it to penetrate further south than would sClCh a lofty 
barrier as the Kuenlun , 

As each successive ridge athwart the southward track 
of the winds levies its toll of moisture, the lower limits 
of l~ains and clouds are gradually raiscd from ridge to 
ridge, with the r esult that the southernmost valleys 
remain dry. Correspondingly, the levels of fairly 
luxuriant vegetation recede farther and farther up , 
going to w arch; IHongolia ; flml for the ~ame rcason, the 
southern slopes are dricr than those facing north. Thus, 
whilst the Siberian slopes are abundantly wooeled and 
linked uninterruptedly with the Siberian tai'ga, the 
Mongolian valleys display thcir forest belts only on their 
upper slopes. 

Conifers are the only trees that can constitute rorests 
'among the Siberian highl ands under such extreme con­
ditions: birches and aspen, which accomp:wy the rivers, 
are of lit.tle importance as forest-trees: and mostly to be 
round at lower levels, though On the sunny southern 
slopes or Trans-Ba ilmlia the birch may r each an eleva­
tion of 4,600 feet. Between the Siberian taYga and the 
high land forests there is this difference, that thc latter 
do not exhibit the stunted, even dwarr aspect, which 



64· ASIA 

characterizes trce-growth on the East-Siberian plateaus j 
on the other hal.HI, especin.lly on the southern slopes, they 
are seldom dense and close: they have thl1t scatterell 
appearance which characterizes the forests on the Rocky 
Mountains amI Sierra Nevada. The undergrowt.h, which 
is mostly grassy, is far from being thick and impassable 
as ill Sakhalin. 

Scots pines, with a mingling of birches and aspen, 
come next to the steppe vegetation 011 the western and 
southern slopes. Farther up, larches predominate, but 
of tell mix with, or g ive Wl1y to, Siberian firs and spruces. 
Many humuler plants, with " 'hich we arc fallliliar, occur 
here : there is an auundance of aconites, peonies, willow­
herLs, gcraniullls, cow-parsnips, bright-dowered groul1ll­
selB, &c., in the meadows amI pastures that frcq uently 
interrupt the clear forests. SOllle of the vi vid ilowers 
of. the steppel> are found far up the wooded slopes . 
Stone-pines form the upper tree-limit at altitudes 
varying from 4,000 reet on the northern slopes to 
5,000 feet 0 11 the southern I> lopes. They penetrate in 
groves amI clusters alllollg the upper hill-pastures, where 
such shrubs as rhodollendrons amI sneh flowering- herbs 
as globe-Ho\\'er;,;, colmnLines, UllClllones, violets and geu­
tians, poppies and saxifrages, remind olle of the Alpine 
llleac1owl> of Europe. The pastllres of the SiLel'ian high­
lallds, in contrast with the dry and sbort swanls or the 
steppes lower down, seem like hay meallows. 

Thus there see III to exist, in these highlands, two 
aspects or landscapes gradually merging into one 
another: the northcrn or Siberian, more densely wooded, 
alld connected with the Siuerian ta;iga. 'l'his is typically 
exhibitell among the Baikal highlands : the other, the 
Mongolian or sonthern aspect, may lIe seen characteristi­
cally displctycll south of Baikal , in th e districts or the 
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Orkhon and Tola. It consists of an adlllixture of pastures 
and scattered woods. 

Approaching Amuria, some of the hroad-I eaved, 
summer-green trees of the latter region, i:mch as the 
walnut, now begin to appear, whil e dellizens of the 
northern t und ras and 1lI0untai li S penetra te far sout.h 
along the naked ridges of the Jaulonoi. The plateaus of 
Vitim and Aldan, which slant from the edgu of the 
Jablonoi towards RLikal , are of the nature of park ­
like, subalpine pastures and llloors, comparable with the 
plateaus of British Colullihia. 

'rhe importance of the Siberian highlandH, especially 
of the southern "lopes, is greltt in the Ii fe of the Mon­
golian tribe:;, for the upper :, Iopes provide excellent 
summer pastures at 11 time when the Itlljacent steppes 
are scorched 111)(1 dry. Populations leave the burnt 
steppes every summer and betak e thelllselves amI their 
herds to the fresh and luxuriant grazing-grounds of the 
mountains, and this is the easier on account of the 
scattered nature of the forest belt. On the north el'l1 
side, the colder clilllate amI the darker forests remain 
serious obstacl es for the herdsmeu . Hence the tide of 
nomadism, which rises every year from the scorched 
plains on the south up the southern mountains, is 
atTested by the forests l1Iore than by the mountains 
themselves. There is no apparent reason why some kind 
of agriculture should not be pra.ctised locally along the 
rivers. Wherever water is availaLle, the soil offers 
a generous reward to human efforts, but this is true only 
of the valleys, for the upper slopes are too cold for pro­
fitable cuI ti vation. 

Mongolia. That vast inl and basin, which stretches 
from the Khingans to the Tian Shan and Pamirs, and 
from the Siberian highlands to the Altyn Tagh, is 
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(;oll ~ id t_; l'e ' Ilwre as one geogrnphicallluit. Mongolia fOrLn s 
the largest nnln'ok en portion of it. 'l'owardH the west, 
the g reat ranges of the Til1ll Shall ane! the Altai llivide 
it into the scpamte lmsius of the TH rilll , Suugaria, amI 
K obdo. 

Completely enclosed !Jy Ill (J l1lltains, the cellt ral plateau 
is practically shut off froll1 outside iutill cnces. n ailll ess 
for the most part, it undergoes withou t ll1itigatioll t he 
a lternations () f intense cooling and heating, amI i.~ s"'ept , 
<tcco !" ling to the season, by icy or scorching ,vindH, neither 
of which bring raill. \Vhat water may be fOUllll wi thill 
the basin is mo -tly Llue to the sn(JWH of the surrounclillg 
rim or mountains. 

The Han-htti is not an ausolute desert oyer its ent ire 
area, but rather develops ;trountl cer tain centre;; of 
g reatest ari (lity, the 1ll0St impor tant of ",bicll are to ]Je 
fouJld in t Ile GoLi or Shamo, ill the Takhla ~rakan , and 
ill SUllgaria. 

Such centres take tho fOJ'm of i:itony wastes or of seas 
of moving sand-dunes alternating with salt tmcts or 
various extent: they a re well nigh plantless. In the 
desert of R ami, S<LYi:i a ll explorer : ' Siliceous soil , sand, 
stones, wit h scattered ulocks of loess, here and there the 
bones of a lleael C,tmel or horse, were all that met th e 
eye. Not a tree, not 11 shl'll]), lleithel' bird nor Least , not 
even a lizard, ga\'e life to this dii:ill1al waste. The g round 
was lJlll'tlillg hot ; eyen night brought no relief. TerriL Ie 
storms whirled clouds of Haml along _ . . ' 

Al'OUlld those fo rLidding areas, in belts that meet each 
othor t o cover the largest portion of the plateaus, extelld 
semi ·desert wastes of rubble, gmyel, and coarse·g rained 
sands, where scattered tufts of dried-up gral'ls, on e foot 
high, iutermingle with C'ompositue. Predominant among 
them ii:i the sage· like a?'lemisia or wormwood, which also 
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charac:te)'izcl:> t he :::>e llli-'!esertfi of Ne l';Llla, CO]OI',\,t! o , alld 
Arizona in western North Allwricfl,;11; \yell as t ll o eirCIIIlI­
desert bel ts of north erll A {rica. Depre:-<s iolll) alld lhy 
river-beds, where SO lll e grolllld \\'ntcr l'Cllwjm; dnrillg the 
gi'eater part of the year, are Il\Hl'ked ]_'y ;t bLUer and 
thicker growth of' gm:-;s ; a species tbat attains large 
proportiolls ill faYOU1'au] e :-;itnatiolls is the knlliish. 
There are very few of those :-;tmnge succulent, Lulbou:-;. 
or tuberous water- storillg plant-forms of th e Am erican 
and African des rt:-; : tree allli lm:-;h vegetation is 
represented by solitary sillall trees or occafiional 
thickets at the foot of a hill or in the dry Led of 

• a temporary I'iver, 'where rhubarb may also be found 
wild, These treel) a re helll in g reat venemtion uy the 
natives, Th e Ufillld Hora of sllla il plants, which llIay 

lie for years ill the seell-stage and burst into an 
ephemeral life only after the caRual rains, is not lack ing 
in Mongolia ; in sea,ROll, one-tlowere<l tulips occn,sionally 
adorn the g l'ouml wi lh fragrant anll beautiful carpets, 

The tru e fiteppe constitntes another licIt out:-;ide thoso 
just descl'iue.i. It Q" tends in a narrow strip alollg the foot 
of the mountains carpeting their foot· hill s aTIlI penetra­
ting deep into t.heir \'alleys. All but, dry and apparently 
dead in summ er, it displays a beautiful Ilillt of »loollls in 
spring. In thi:-; region; the oases nrc usually disposed in a 
string along the mtlrgin,tillJOlmtaiu-clmins; they develop 
where the silow-fed riYers dry up 0 1' disappear in the 
san(1 shor tly a.fter leaving the hilh To the north of 
the desert, th eir " egeta tioll is di:-;tillctly of the north ern 
type. They are r ecognized iri the lli!:lktllce by screens 
of gauilt poplars allli willoII' R, chlls ami ashes, all snmmer­
green tree:-; with \"hich we are familial'; and such 
Rhrubs as dog- rose, 111'[11OLlo, raspberry, and honeysuckle 
would relllind U!:l of home vegetation , while the tall 

F :l 
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reeds which mark the water-points are identical with 
those of our own country. On the southern side of the 
Han-hai , at the foot or the Nan-shan, plant life has some 
distinct lll ecliterranean featureo;, lloth in the natural and 
the cultivated vegetation. 

Apart frorn these concentric belts the various regions 
of the Han-hai possess an indivilluality of their own. 
The Tarim basin is related in some degree to the low­
lying deserts of Turan as regards its flora. The nucleus 
of it is the deadly sea of shifting sands of the Takhla 
1\1akan, while its lllargin is form ed by a ring of swamps, 
,vhich mark the places where rivers lose themselves. 
Extensive brushes, ranging from dense tangles to scat­
tered heaths, constitute a cheerless vegetation; and bushy 
poplars resembling straggling birch-Lushes, small trees 
such as tamarixes and sax au Is, gnarled and stunted, 
either leafless or with heath-like scales, alternate with 
reeds, rushes, and coan;e grass. This jungle also fringes 
the uncertain course of the rivers, and is tenanted by 
deer and tiger , but ser ves for winter grazing grounds. 

The aUu vial tracts of the ri vel'S make a chain of oases 
round the desert outside the ring of marshes: groves of 
tall poplan; and willows occur at intervals and shelter 
the villages, around which cultivation of cereals and 
fruit-trees of a mediterranean type is carried on. This 
fonml the inner route of t he caravans, continued along 
the N an.slmn amI the Tsill-ling-flhan, to the Yellow 
River . 

Beyond a belt of porons and arid gravel downs, one 
reaches a broken line of · loess terraces, which are more 
or less planted with maize ancI fruit trees, and support 
agricultural villages, joined by a second caravan route. 
Ultimately among th e mount.ains , the heads of the 
valleys, thanks to fair summer rains, provide abullllant 
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pastures, when the low land gnj,zing groulllls are dried 
up. Hence they are tenanted in Sl immer, and th e 
temporaly villages at the foot of the grazing slopes 
are .connectell by an outer route. Wild sheep and ibexes, 
hares, wolves, ancl bears arc founel here. 

A similar disposition i::; seen in the southern part of 
Sungaria, beyond the harrier of the Tiltll Shan. The desert 
nucleus is not so extensi"e il"i ill the Takhla-Makan. 
Quasi-desert wormwood-Lruslt-wn,stes cover a brgc 
}>Ortion of northern Sungal'ia, and gradually merge into 
the steppe which clothes the foothills amI lower vall eys 
of the Altai range: thence the steppe skirts the southern 
margin of the Siberian highlands, penetrating deep into 
the valleys and up to the belt of luxuriant mountain 
pastures or, eventually, rising to meet the forests. 

The secluded Kobdo ll1tsin is all outlier of the Mongo­
lian steppe far among the highhwch;. Its landscape is 
much more prosperous than that of Sungaria, containing 
only a few arid centres or lilllitell extent, ,,,hile its grassy 
downs are interspersed with SOlllC luxul'imlt meadows. 
Tree-growth remains confined to the river-Illarg.ins and 
to the oases, or again is relegated far up the mountain 
slopes. This is a rich cattle country, where pOllies, 
camels, and sheep find abundant maintenance duriIlg 
the winter months. The character cf the oases is now 
decidedly nortbern. 

The foot-hill s and marginal belt of northern Mongolia 
display a landscape similar to thn.t of KolJdo. On the 
north-eastern amI eastern lltargins, alollg the K hingnlls, 
the summer rains spread to some distallce from th e 
mountains, correspondingly "idellillg the uelt of steppc:;. 
Between the latter and the desert area lyillg to the 
west, the larger portion of the Gobi falls into the zone of 
scattered grass alld wOl'mwooll-brush, which in late 
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Snl))lne1' flnl1 \yinter is c\s htd c\'i thl' t. l'lt e l'i<tnt\.-'i" 
desert. This is abo the c:\sC' II·it.h thl: OI'11() ,~ pLti e:\\I : 
II'hi ch lies illsid e the loop 01' t Il e ] [11·Clllg-IIIJ. 

Thl' [tl b.:t'IIatc ;1,1':1 i )i1hi) i t.r 0 )' ,~Il ll ) Illl'l' 1';!.'itm'l's i l_] 1l1 ( ' 

111 (J llllb\ilIS allil ",illler l'<1 stUl't'C; ill the 1()\y)aIILl ,s )11\ S 

dell'l'lllill e(l (h e Il ol1lallislll ( ,J' tIl e i\l()IJgu)i ;III'i, ",I"ll g 
tlw II'hole Ill<ll'g ill of' th l' platt'111l. Thi s ll tJ llladisll1 is 
l ILit.ig;ltCtl Ily t lt e I'act or a donI I!...: chuill ur oases, \I·lt ere 
pe l'lIl ctll c ll t nllti\'11.ti oll is posc; il,J e, al l in1lI ']' Jill l.' 1)1' .'i \\, illllpS, 

alld the lill e o t' l(Jes,; t el'l'nees, \\'llich an.' ()fte ll t.nUlsi'01'1l1 l.'d 
ill to re l' t il e orchards alld cO l'll-fields. 

On tho two sid es of th e de;-;ol't tho chn.racte l' o[ t]l e 
lHl.tnl'n.l ~tl1Ll the onltivatell \' egetation is ditf'l~ l'O II t: Oll th e 
llmtherJl sick it is ['rcm);:],)' ll(ll'tllel'll , on til" s()llth i t is 
lIl orli te l'J'llIl l.'rtn. Thus tll C' 10 \\'(.' 1' \,:\I!eys, ;;ll lllh o r the 
Tal'illl , tli ,;phy rir'll ,)]'clwnl;; (Il' ;ll ,ric(lt;;, Illullle lTi l's, 
IIl vlo ll s, gmj1es, 1l111l1pkillS, ,,';1illllb: all,] Ii ,1,1,-,; (II ' II I;tizE', 
si ll li la r to those (It Fl'l'gallil. ;11111 LIlt : llllji l' l' J\11 111. TIl lS 
is t Il\' In ure readily e:-':)llaillt 'll I I) th e Ltd t ll:lt the pl' e~(, llt, 

,1,,:sel' t i,; Llt c l,ecl (It' [t f'O I'l1\\'t' illl nltd ~C'fI \\'h(l ';' , last nlld 
fee ld e \'t;; tigC's il.1·e l'ol1l1d ill snch (,tT<lti(, fl lli1 \·;lIl ishill,!..; 

,~ JI ('ets ()[ ,,'atcr as the Lol,-nor, UI C EI,i-II OI', Ut e B:tg­

mch-klll , and others, Long' n l't.l'j' tit \.' tli :-;a»pc:1l'anCe ot 
the sea, a Ill ure gelle)'olls cLilllate lJl'e\-il i lcd (1\'(.' 1' the 
hI'O:l.[ plains Stl'8\Yll ,yith brge lakes. Watel' ,ras lUoro 
:dJllllclant than it is now, all,l lal'gl' ri \'C' r'i wOlln d ral'in to 
tlte j,]aill ,whilt' agrjcllltnrc SIlPPOr[ C'] ('o illpilra t i 1'e1,\'ll 'lise 
pop"lati()n,,;: il11lloda ll t cit ivs ;li sl) \\ ' I' I' L' l' ll g';lgC,] in ;,ct i\'o 
trades, Th e ,~T;ttlll;d dryillg \1i' Clluti lluilt !J,' , [oreed th e 
citics nearcl' L"L 1111 11 l'111'Cl' hi OI C 11l ollllta ill S, l lurying t.he 
old om's ill tll e san(]. Th e Jo t!y ehail1s inCl'l':l, illgly 
g l\\\lge\l their SCCll\ty ,\'fLtel'S to lhe pbins, c~ll!l the popn­
latiOl\S had to dep:n-t \"i tlt t.hei)' herd s, to tu]l o\\' th e 
I)l'oad Ilclts of kteppes Ilet\\' een t he SlI OI\'S allll the Ll e!:iorts, 
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pouring '""estward int.o Enl'lJile ,lll<l c'asL\\'n l'(l illto 

China. 
Tibet and Pamirs-Tsaidalll . Enclos('r] ,L]lfl travCI'sell 

by tllC loftit·st ,lllfl lJ1 0~t j'nl'lJli,Jn],],· IIl lI l1llblillS of the 
world, Tihct consi O'its 01' a sIICCc·.'i,'ii()ll nl' pamllvl \"all ey .'i 
choked with t.ll e glllc ial \\'astL-,'i 1)1' 1I1 eil' <I il' idill g ranges 
up to all elentti () i\ vI' 13,U()1l I'!'l:t ahlll 'C' se;I -I,·\·el. Ihns 

Fi e' . 1(;. ' Til e TvI' ',f 1I1 c Lasl 1';1", '. 

forming a seJ·j es or \rjLl e, !:lat plateaus. sl:pal'atcd 1,.)" long' 
ridges. Th e 1llOl 1ilta in· cilaius COJl\"l:l'g'c to\\"nr<l .'i the 
west anLllc,vl LhL'ough a 1'0 \\" of !':tuPCl1l.1011S gill li es, s t ill 
partly occupi ed II,)" gl;]ciel·s. to <tllothc r regivn o f" lJi'vad 
and le\"el Jl otl rs or ' P;Ullil'.'i' o [ the salile origin a f) 
those of 'fiLet, to which,. th er e i'orc, th e lUllll e ll1 ,t_r 1!C 

conveniently extelllled. TO\\"1trd ' t he cast the Uhincse 
rivers, fed ),y t lt e IllOllsoon millrall , ha ve cut for 
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themselves gigantic chasms and eaten their way into th e 
hear t of the pla teau, partly elearing away the ghteial 
wastes. 

Tibet is not entirely rainl ess, but reeei\'es a large pro­
portion of its scanty water in the form of snow. The 
north-\yestern half of its area appears to he llri er than 
the southem allll eastern portions. It js open, lJY reason 
of its altitude, to an excessi ve evaporatioll and radia tion. 
Tho climate is extremely cold: but r elieved in summer ly 
some warm days, though tenific snow-gales sweep across 
its surface in winter. Th e soil, which consists mostly of 
glacial and alluvial rubble. shingle and gravel, naturally 
adds by its excessive. porosity to the clilllfl,tic tlryness; 
only the fine silts and clays along the rivers and around 
the lak es possess a natural fertility. Tilet lllay he 
described , on th e whole, as a cold desert. 

O\'er \'ast expanses the ru ];ulealld gravel may he entirely 
plantless. The nner soils support a thin sprinkling of 
tufted grasses and a few other rosette heros, but tree:; and 
shrubs are absent. The uamls of allu via alollg the riven; 
often permit of the tle\'elopment of short pastures, and · 
even mats oE dwarf grasses of an arctic-alpine type, 
Special or strange plant-forms are rare , and there does 
not appear to be the wealth of tuberous and bulbous 
forms which characterize the South-American pui.las : 
even the large cllshion plants do !lot seem to Le r ecorded 
nos striking features. Reed and rush-swaml)s also occur 
n ear the rivers and lakes, Lut peat- bogs are not 
reported. Mo.<.;t plants are dwarf ancl crawling, or ill 
spread rosettes, a ud forms above one foot. ill height are 
rare. Not all parts of Ti bet, however, are eCjually uarrell: 
going eastward,th c fertility increases and gnur,ing grounds 
are better. At the heacl-waters of the various Chinese 
riYers, the alpine l1leaJows are ex tensive alld generous; 
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those of the shores of the Kuku-nor are particularly 
beautiful, aml wild amI tamc yakR, wild and tamc sheep, 
wild asses, antelopes, and other animals, find bere ample 
food. 

Towards the south, the more sheltered plains occasion­
ally suppOlrt orclmnls of fruit-trees, and cuI ti vation be­
comes possible around Lhasa. This is due to its situation 
and lower altitude, as well as to un increase ill rainfall 
and to more moderate winds. The north-wcstern portion 
is the driest, and is almost entirely (Iestitute of plant-life: 
the intervening ranges are bare and largely covered with 
snow and ice. 

The ' PamirR proper, though perhaps not so bleak as 
north-western Tibet, display a similar vegetation. In 
summer, the herds of the Kirgkiz nomads graze the 
pastures of the alluvial tnlcts, but beyond these meadows 
the porous glacial bottoms otfer nothing but a rugged 
carpet of dry, coarse grass-tufts or crawling bURhes. 

Forests of conifer" penetrate very far np the deep and 
narrow' ,'alleys of Kashmir amI Ladakh, which are 
drained by the Illdus. Beyond the forest limits, which 
here oscillate aLout 12,000 feet, trees contiuue to within 
a short distance of the glaciers themselves. They are 
poplars, willows, and other low, small-leaved, SUll1mer­
green trees, which general ly heralll the approach of 
Villages and are, indeed, mostly planteu, though clusters 
of them may yot be found amollg rich meallows at the 
bottom of alluvial sections of the ya.lleys, where they 
form delightful park-Iamlscapes. Other meagre shrubs, 
resemblillg bramules and brooms, now and then close into 
a loose scrub, while the cra.'''ling aUlI spreading juniper 
may be strc,vn oyer the bare lower slopes. Long tracts of 
these valleys have their flanks entirely denuded; bare 
platforms, shelves of rubble and waste, or naked gorges 
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and somc ha yc H ool'.~ of loo.sc ;lIld (hy L'itst nres (I f tnft­
grass. 1\1cag ro crops of l 'i u ·lty 11 11 ,1 I·cgeh tl.l les a re rai sed 
almost up to t he foo t o f (he glne ic]"s Oll t heir alluyial 
fans; ten Hces iH C r esor ted to for (he purpose o f ini g-;lt i() ll. 
These "all eys arc we ll ~ h e l t. ' re d , ;m .l pel·hnps 11I111s111Il1y 
mild, cOll si,le rillg" the ;\Iti tnd e : yet \J CC;Ul S(' t l ll:y ]"CCCi H ' 

only a yory SCilllty l' ;\in I" ttl I (\'11,1 (lepo]\ll e'\c lnsil'ely UII 
their ice-I"ed r iYcrs, I"l'g'ot:lt ion is limi tod to th e 1-1 00 ]",-; . the 
more so !:i till a ll ;. CCOUJlt of t he st,(, l','11 (,;;8 of t Ill' slopes. 

Tsaidalll, in th e lIorth -c'ast com er of Ti\.Jet , is in ter­
mediate in elovati on hetIYecn it aml the Gobi. It i ~ 

a secluded and rl esobte was te of .~n I t s wamps and loose 
brushes of tllft-gUl.~S, illtel'U1ixcd ,,,i tl! life less deserts, 
but, though treeless , it does not completel,)' excJude 
scrub vcgct;ttion: a fe ,,' shml).", such as bLma ri sks , 
charmiks (I/I,· t:n m ), I,' itll t ll eil' L,dil,Je I,e rri es , lli t l'itr ills 
allel hu(: ktlt orns sUlll etillll'S t\""ll ly i""" t hig h, asel'1l(1 tn 
altitud es of (WOO ::Uld lO,(J ()O fee t . 

Being ab801"I, (, d ell t irely ill t hl' l.i lkr st rugg le ngaillst 
nature, t he '.l'i], c ta n ,~, ,y bo haH' J" l' lllaillcd pr.i]\I:\l"ily 
shepherds. kl l'" l"l,(" ('iy" ,l eil"ili zing illfiueut cs i l"Ulll the 
surrounding eo tllltri es ,,·ith out cOll t l'il,ulin g a nything of 
importance to the 1'l'ogl"e;;:-; o t Hl ill1ki llll. 

CHAPTliJ (~ ([ 

?\-O I'(TH A:\JEJU< 'A 

T\\~ () Ia)",~e l,cx li cs o [ land lik e X ()I·th )llll el·i ca and 

EUrasia, pl nce,l in silnil,u' sit ua t ion!:) aJl(l pos:-;e"sing 
broadly s imil a r relat ions to air a ud sea CUlTellts, a.r e 
bounLl to Hllaw n gn'1tt silJlihui ty ill Ihe maiJl feiL t ll rt'S 
of the Lli :-; tri\Jll t iulI or c1i lllatc, ,mc1 or life ; ,tl) increase 
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of thc intensit.y and total amonnt of plant-life fnllil 

north to ~onth, from centro to margins, wi th a 11l<txi1llHlII 

ill the ~onth an(1 cast : a ,,'cstCl'll hinge morc eqnable 

FIG. 18. Physkal F('"t ll"~:; ,of roiorlt. Aln~ri (·:\. 

and llJoderate in clil1lfLte thaI] the central and eastern 
portiolls ttt the warm and cool telliperate latitudes. 
N ortll America, however, i ::; tt smaller continent, and it:; 
relief is !lot drawn Oll the gigantic scale of that of Asia, 
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henc~ the contrasts in the distrilmtioll alit! forms of life 
are less emphatic and sharp. 

The main features; of th e relid of ~orth Alllerica em .) 

~r2!g Inwes i ... '. 
ZO·40 
40 " 80 
Over 110 

FIG. 1(). lII ea D Annu al Rainfall of North Am eri ca . 

directed from north to south ; while in Asia they run 
broadly from east to west, and g rass aJHl desert belts 
also stretch ill a meridianal direct ion in the west ern 
continent. 
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Wherem; III Europe the alJsellc' or high altiLmle., 
allows t lw Jil oist llre of the westerly \rinds to sprca.d fill' 

iuto tho continent, in \\'este l'll North Ameri ca Lh e illt er­
position of a 1l1111tiple l,al'l'ier of lofty JIJolll1taillS keep~ 

that 1II0i8turo for it lHUTOW fringe aJld Iea\'es thc interior 
([ uito arid. Oil thc cast, the Appalachians correspollll 
in some lll easure with the Chinese Alps. hut lJeillg' 

FIG. 21). Se,1,ull,1l Distl'iulitiOIl ,.e RaiJlfal1 in ~ ul' t ll Ameri l·a . 

much lower th ey arc llOt so ctiecti ve a barri er III 

keeping the raills out of the Illiddl e of tlw CO lltinent , 
The h ee COmlll1ll1icntioll that c~ists h .! t\\'ecll the polnr 
seas and the Atlanti c, ill cOlltml-i t with thc nalTo ,," gatos 
of the Bering Sea, is al so pl'olJa1'ly an impol'tant factor 
in reducing; the temperatnre over the Haith-eastern 
porti ons of the N ew World , and carry ing far south the 
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limits of the cold deserts allll of Ute 1l0lt h e l'll cOllifc l'OllS 

·belt. 
Tundra Region. The politI' lll [t l'g in of t he N urth 

American vegetntion is clmmctel'ized as in other COIl­

tinents by the treeless tundra. FrOlll \\'cs t to east of 
the continent the isotherms are dri \'ell gr'lIlua.lly flll' t itcr 
south, and tho northel'll uolts of \'egetation a re cOl'l'eSpOllll ­
ingly lowered ill la titude all the Atlautic side. Thus 
the northern limit of tt'ees which, on the Mackenzie, 

FIG. 21 . lIIe;lIl 'l'~ mre rn t llre of 
North Am eri ca ill .r'lllllaI'Y I'edll ,,~ d 
to sea.level 

FIn 22. Men n Tempe rature uf 
North AIll0l'i ,,;\ in July r ed uced 
to sen-Ie ,·a l. 

runs neal' the Arctic coast , not far frol11 70° N., is dri ven 
south to a i)out i);j " N. iu LaLl'ador. This liue marks 
also the southem limit of what is really tree less tundra. 

In Alaska t he tllndm occupies a narrow strip of coast 
along the Bering Sea: on the narthel'll coast it covers 
the polal' slopes of the northenllnost uranch of t he Rocky 
Mountains : from the Mackenzie River eastward, its 
southern liUJ i t strikes inlan rl across the lak e regioll to 
reach Hudson Ba.y ttt F ort Churchill. It extends, as 
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a c011.r,;bd [,ringe, to th e Arctic ir,; lnllds , ,llld r each es a great 
cleveloplllCllt in ,,'esterll Greenland, 
, Thc spccific reature of the AUlcric,lIl tUllllm, as COlll­

p'~l'c<1 wittl th()sc 0(' Si.llel.'in, ttml Gl:ccnlaml , i", t h'2, 

[] "_'C onifcrous 
::l ",PaeifJc Temperate 
J vM editerrdnean 
:1i ~MixedTemperote . 
SJ W arm D Steppe 
• °Hot \ V el: [J Park S teppe 
1':J LL-M ount<lin D Su"o 
[l .5 avana D D c"cri: 

FIG. 2o, Vegetation of N orth Anwl' ic:L 

wcalt,h allLl extent or i ts lichen carpets; the col<1 desert 
seems to be drier here than in Europe ~LULI Asia. 
Though the ling heath it;; entirely alJsent frOlll America, 
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other specief'l of the heatller family are numerOIl S, and 
i.n t.he tundra or harrel1f'1 their (l l\"a,rf bnshes are pre­
ponderating; among t hem occnr evergreen ?1wdode litil'On, 
/Culmic£, blion, bcarbcl'l'ies, and other .bushes of a 
similar character, clad with lich ens. The well-known 
bloom-mats carpetillg the southern slopes of many of 
the hills and knolls, Ii ke islandfl or oases of 1 )eanty, are 
sa.zd to reach t!wil' JJt'st dereJopmcnt. in Alash-n. The 
most brilliant represenLltiYe of their flora, i. e. the 
dodecatheon primrose, has fount1 favour in our ganlens, 
.together 'with a hn11tholll e will o\\,-)Illsh ,yhich g rows 
1110ng the ri vel'S, the arct.ic poppy, saxi Erages, gen tia,ns, 
&c. Further north, the t Ul1Llras of the high Arctic 
islands becomc poorer and poorer ill \'egetation. 

The lichcns of the 'Great Rtrn;I1i'l ' snpport a fairly 
abundant animitl popnl:ttioll, the furs allLl fcathers of 
which are sought after 1,y Eskimoi'l, Im1ialls, and back­
woodsmen, who repair at intervals to thc trading posti'l 
of the Hudson Bay Company, the only centres of ))11rtcr 
of these bleak regions. 

The thick clouds of 1I10squitoes, ,,·hich tcnant t he 
tundra and prove such ,tn unmixed nuisance to man , 
fulfil an irnpol'tallc role ill the cconoIJ1Y of the Hllilll; d 

world, in proYiding an illl)xhaustiLlc supply of food 
for the innu1l1craLIe lcgions of migrallt l)iI'Ll s, wllich 
are attracted frO ll l parts as I'eli lote as t Il e I)Outhe1'lllrlOKt 
extremity of South America. 

The Great Canadian Forest. Hudsonian Forest. In 
Canada the transition frolll cold moors to tempcratc 
conditions is ycry o'l'ac1ual for lJctwcen the actual tundra '" , 
,and the dense forcst cxtends a wiele belt of lllixed type 
called the 'scattcred forcst '. It is l'emal'kaulc that the 
northern limi t of the regular Canadian taiga shoul ll 
follow the latitude of the souLltcl'll limit of that of west 

1l69. ! G 
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~iJ, l' l'ia : th e l'l!a~o n pel'hap , lleing t he pl'Oxillli ty of t i' l' 
g l'l'il t ice fl hcet " 'hich CO Vel'fl tho hig'hhwls of (i l'l'elllall.] , 
0 1' e \'C IL Id t. illinte ly t i, e cliul at ic cOJlditiow ; of tlJC Cil'CUI I'­
polar cal), Tlie flul,-arct ic i'orefl t dl'flC rVeS ind cc(l to l)l' 
tO l'lll l'.] scattcrcd , ( h er \'1l,st cxpa uscs, t ree::; a re dottcll 
sing ly 01' in clnstl'l'i-;, flc l,lolLl III elo:-;e fOl'l1 lUtioll ; the 
]'i \'Ol'S, 11() \\,C\'Cl' , are hillged C) 1l l~ i th e r s ide 1,.)' l'E'gular 

FI (::l 1 Sp rll ce forbt Oil a ri"" I' lIa l -, (' ,,"ada. Pine-c l:ltl ; ]" pos 
a ll<l (ree lim i!. 

marg inal forests whi ch follow thelll , as Oll the Mac ­
k enzie River, a h.llost to th eir mouths. The species of 
conifers lllay val'} frOlll cast to west, but the general 
cOlJ(li t iOllS, aspect, and mode of life are vcry similar 
throughout, 

The soil o f the north Ca nadian forest is a ll of g lacia l 
on gm: saud, clay , 0 1' gravel. The irregular surface is 
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dotted with illlluulerahle lake:; of all si~cs, is often 
largely marshy, a nd as a rul e th e g'rollll(l is poor and cold, 
Moors, swalllps, 1llHl lll cct(lo\Ys arc freely lIlixcll \I'iLll 
the forests , If hcath and hL,ath er are unknown , a large 
number of plants alli ed to our whOltJ el)cl'l'i es, cl'anl)enies, 
crowberl'i es, and Lc;u-l1el' ries, and ot th e ~a rl1 C \' cgctative 
type, r cplace thelll, The sweet; gale or l'ug'-I1l.)'rtle, th e 
aromatic willtcl'-gl'cen anll the hu ekl euel'J'Y tLbo occur, 

The Canadian forcst spa ll !:; the \\'hol o eOlltillcnt frolll 
tbe Pacific to th e Athlltic, alld is hwgely cOlilpose(l of 
conifers, Th e lJaisam til', the wbite, IJlack, ul1l1 rell 
spruces, t1;e tamarack, tUlll se\'cml species of pine" 
are the m ost wid espread, Leafy trees are dispcrsed 
among theIn , and in llHtUY instances form ind epend ellt 
group", ] ~ alsalll popla,l', aspen, papc)'-l)il'ch, &c" ill t he 
extreme north-I\'est, (;o usti tntc stuutc(l, youlig-I ookilig 
woods almost up to t he tl'ee-lille, The scattercd type 
of north Cann,]iall forest extellCli:i over the celltral plnteau 
of Alaska, IJetll' eell the IJ)'tLll ches of tbe Rocky l\loun tains, 
and almost reaches the Bering Sen, H ere again th e 
dense si ,ruce fVl'est j,.., foullIl ouly OIl the large allul ' ial 
'flats ' alollg the Yukon allli i ts maill tl'illut.tl'ies, 

It is diAicult to Ol'el'-estilllate the ilJ1portance of t,his 
nOl'thol'l1 atlvancl: -gu;ll'Il or the tree yegetatioll, [t pro­
vides a supply oE t1111uer " 'hieh , if carefully treate(l , !lIay 

last indefinitely, as it is a l\" 'L.)'s r enewing itse lf. It is 
also t ee lliing ,\'ith ,tUilU;t\ lire, Th e ngl'icult\ll'al posi:ii­
bilitie" of the r egioll are ccrtainly limitcd, lmt for 
pastoral illd I1stl'ies of a lloJ'tlterll type it is scarce ly 
touched a.t prescllt: tilllucr Lll1l1 gallic are the (Jllly 
producti:! \\'!tieh hal'e l)oe11 extel1 i:!ively \yorked ~o far, 
Life has hitherto 1JCCll , lUi ill the tUlldm, mostly nomadic 
and pl'illiitil'e, and fur-hunters, trappers, and I UIII 1 lClTllell 
have constituted tilo lllajOl'ity of the [lopubtiou. 

C' ') 
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Lik e t h e t undrH, thi s forest appears to ph),y an impor ­
tant part ill th e economy of th e llllimn,l world, heing the 

s nmme r r esor t or Ulany llligrant species frOln t h e sou t. h , 
and the " ' in ter re fnge of IIlttny oth ers from t h e far nort lt , 
Its destruct. ion llIight theref or c m ean serion s trouble 1':) 1' 

vas t 1l111l11 )ers or n::;dnl l linl s ,lnll mal11l11als , ftnt1 inv(J h 'e 
t he disappearan cc or lrlallY h0lpfnl animal workers, 

Ma ll i" only begillning' to real ize t11 u cost or r eckless ly 
in te rfering ,yith the esta,lJlished economy ot nature, H e 
h as of tell actcc1 ill ignorance, o r disreganl, o f t he inter­
re lat ions be t \\' cen the various sect ion<; of t he plant a nd 

all imal work1 , 'with :-;e rious losses in life, t ill Ie, and ellergy 
fo r 11i mself. 

Great Lake Region, or South Canadian Forest. 
III t he easte rll half o t N orth Alll erica th e climates 
change llIllCl1 111 01'C ntpidly h 0111 nor th to so uth than in 
the west, The l ;elt:-; of ycgetatioll lU'C na rrower a mI 

follow olle an oth er in rn o1'O r a pid f; l1 ccesflion ; t hus the 
fore"ts wh ich extend e:1!'; t o f \Yinllip cg []'cross the Great 

Lakcs a nd N ew England are of a ri cher type t han tbo~c 
of th e lJudsol1 ian reg ion, Al though more ex t rclIle than 
t il n,t uf ,,·cstCl"I1 E urope, n,m1 rcsellll,j ing t ha t of All1urin" 
t he cLi lll a.te nl!o",,, n \'tu'j etr of spec ics of phwts to tal, e 
<llhantagl' of ,til t h c III Odific;l tiO IlS or !So il a lld other 

conditiolls: h t'n ce, w hil e t hi s rcgion is primarily oll e of 
conife rs, i t is di s ting ni fi hed 1,y a largo proportion of 
s llllllll e l" gTec ll , hroad -l caf forests , 011 sand , pine-forests 
p1'e.lomi nate ,yith t h l; W '-'y mol1 t h pille, the pitch pine, 
and others : hC llll ock - ~ [>rnce 1'o1'1l\s dark and damp 

clllm ps, ull lI Oil 1I1arshy grOllJJcl'i ttlllHtl'ack and ce<.lar 

swalllps a re d eveloped, BI 'oad -lel'l.f, 8UIJJ1Jl e l'-g I'C,e n forests 
prcfcl' rich er amI deep er soil s, and either c01ll1ille in pure 
g rowths or a r e founel in tersp er,')ed among t h e conifers . 
Eigh t species of oak, on e o f ch etltnut, six of birch , two 
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f beech, tWO ot hornueltll1, tvvo Ol ,,'alnut, and ronr or 
hickory (allied to tl Ie W[Llllut), nre COllI \lIon \'!)l'C;;t trec

s
, 

'n addition to seycral kind;; or 11"\1)l e, ph-tHe, ash , cult1 
~ilUe. The white elm i;; thc eRllcst an,l stronge;;t at :\.11 
Canadian trees, barring the \V ey mouth and other pines. 
This gives a wealth ot timlJcr Cluite nnknO\Ul to western 
Europe. The lU\\I\)cr il1l1m;try is well de\' clopcd. pel'hap;; 

GREA.T LA.KE H.EGIOK 

too well tor the proper presen ' at,i oll or the ~\J rcst::; , 
whose existence is llOW seriously threatell

cc1 
by the axe 

and the paper-pulp mill, which enjoy the [L!haut:\.g<.: ot 
unlimited water-1Jower. Another a.cti\·i t y is tllr-hllntiug, 
which has its grciLt llmrket centre ill l\Iontreal. The 
poorer soil [tnt1 the morc ntillY c\iU1<\.te or Cl1ste

rn 
C:Ul:l.lb 

do not allow th<1t regioll to compete in tho gro\\'th or 
cereals with the more generous aud sunny \Y est. On 
the other hand , it bsour;; the llcyc10pmcnt of gOO! 

1 

pa.9tures, and consequcntly or Ulixc!l :tIll1 \.h1iry Lll'u1illg, 
and the cultivation or fruit or :1 northern [tllll tClnperatc 
type. The SUl\1111cr-green forests in south<.:rll Can:\'lht 
and New Eng1aml [tre r e1\1ar1,:tule for the extraon1imtl'Y 

brilliancy ot their autumll colour;;, the sug:U' ll1ap1e 
being quite exceptioll[L1 in that r espcct ; a11\.l the Iltllll

1
)\e1.' 

vegetation, while Bluch richer tha.n that or our count.!'y, 

is very similar in aspect [lnLl in mOlle ot lite. 
Appalachian Region. South o t thc gl.'cmt conit<.:rous 

belt is a vast region, the core ot w lIic11 is tonnell lJY the 
mountain systelll ot the Appalachians. lt is, or \yas, 
almost entirely lorcst-chtd, [LUll the type ot its for 'sts is 
the summer-green, hroltd-1eal' variety, \\·itb. all etc1mixture 

of conifers. An abuncbnt rainrall ettl t he year round , moderate 
winds and tempemtul.'C , :1.\)ll ,t soil Oll the whole tr1.11.'1y 
rich, ofrer comlitions \\'hidl [Lr<.: alhniral)ly suite!_] lu it 
heavy tl'ce-gro\,-th ot the most lUXUl'ietut ll1ikl_teulp

C
l':ttu 
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kind. At the sam c tim c, the groat di vcrsity of thc rcli c!' 
n,llll of thc soi \ pel'll) itR of a lnrgo Yal'iety in tho lOl'Ill 

of t hc forosts awl t hcir components . As n, rul c tho 
broad-leaf ty pe is founel on the richcr soils, a nd largely 
precl omill n, tes west of the Appalachi ans. Pinc a.lId oth er 
coniferous forests axe fo und ill g reater propol-tion ill th o 
east and on porous samly soi Is. 

The circ Lll1l-Appn,]a.chi,l,llrcgioll oWel's all "dmil'a l,lc col­
lection of broad-lea f and SUll1ll1cl'- g reen trces allll shru!.s 
requiring a rela ti \-cly moist climate. Illcleed, the weal t h 
amI Ytl,riety of thesc forests almost chall enge comparison 
with the rich tlon:L amI luxuri ant vegetation of east em 
Asia, in a similar climatic situation, a.nd surpass an y ­
thing secn 0 \ '011 in south- eas tcl'll Europe. VVhCll , ill IJ1tst 
ages, the polar ice iuvaded th e now telllp·mte latitude", 
the Ycgetatioll of castel'll North Am eri ca amI Asin, fouud 
shelter in the sout hern cxt ensions of t hose continents. 
011 the retrl'u,t of the ice, the new pl a,n t population of 
t he lands thus la id bare was lil as tly l' 'c ruitoLl fro m th l~se 

rieh southern fioruR. I n Europe and we::;tern Asia the 
earlier fl om was stopped in its r etreat lJY the ~r editer­
ranean [tll ll the mountain barriers rllnning cast to west 
and c1 estrayell: the plant popubt ioll \\'hieh a rose afte r­
w1tl'ds was llIost ly dnnvll frOlll t he east. 

The cntalogue of trces of the temperate type in eustcl'll 
N odb America iucludes ll1a uy species of oak:, wa lnu t , 
hickory, chestnut, 1irch, alder, hazel-nut, hOl'll1enlll , 
willow, poplar, elm, magnoli a, tul ip-tr ee, lllttelura, 
laurel, sassafl't1s, pl1UIC, llJa pIe, atill , l'obinia (onr common 
,~caeia), ho'l'se-ehestnut, ",ml allied t.l'ees. Coni.fers arc 
represcnted chi efly Ly pines. Among the coun t less 
shrubs or the umlerg ro\y th, Illunerous species of 
rhododclldron a nd lllagnolia ar c the most reI l1 arkable, 
wi th k a lllli H, and sC \'ern l sllru bs allied to it and to 
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the rhododendron. Our common Virginia creeper has its 
true home there, amI the autumnal llea,uty of its [olic1,g'e 
may serve to gi \'e an illen, of the gorgeous colours of 
autumn in the Great Lake district. 

This vast region is so varied that it naturall y falb 
into large divisions or pro\-inccs, each with a character 
and a plant-vvorld of i ts own. The wide termce \\"hich 
extends at the rear of the lower coastal pl ain up to the 
foothills of the central Appalachians sho\ys a transition 
between the lak e region and the more luxuriant Routh, 
as far as \·egetation is concerned. It possesses, a lllid t he 
deciduous forests, a large admixture of patches and 
clumps of conifers, the Wey mouth pille and the reel 
spruce being the chiet of these. On the whole, the 
vegetation of this Lelt is similar to that of central 
Europe. 

On the sea\vard sill e, this terrace is followed C,1,st Ot 
the line N ew York- 'Vashington by a lower and Jt1uch 
indented coastal shelf, whose dry, sanely-gravelly soil 
can only support pine- forests amI a meagre fl om. These 
constitute the so-called' Pine-Barrens '. 

The Appalachian range, in its central and Houthern 
portions, was once almost entirely timber-clad, a nd still 
retains magnificellt vestiges of its former wealth. In the 
central portion the forests are llJixed : among other 
conifers, the \V e,)"ll10nth pine attains there heights of 
100 to 150 feet . Magno!ifts, rhododemlrons, kalmia!';, 
and other shrubs form a dense all,l beautiful lImler­
growth, sometimes overtopped by the tall pines, some­
times by the deeiduons trees. ALove the limits of the 
broad-leaf [orests, the black sprnce all tl Fraser fir pre­
dominate. The hi o'her ricloes and l)caks a.re cO \'ered with 

'" '" subalpine heatll!;, cOll1posec1 of tall scml) and grH"i-ly 
glades. 
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Proceeding down the yall eys of the southern Appa­
lachians in a sonth-ea~tcrn direction, a rcgular seric8 
of belts parall el to the lllonntains amI the coast is 
crosscd : the sandy illlll gravell y foot-hills, a bro:1.(1 
terrace reAting on hard ],ock, and the alluvial coast plain 
or Eastern Valley. In each, th e temperature becomes 
milder aml more regular, the rainfall less aLundant, 
and the soil more fertil e. Correspondingly the ratio of 
conifers decreases and that of the Lroad-Ieaf evergreens 
increases, while the dominant type of vegetation re­
lllains the leaf-shedding forest, with a greater variety of 
species but, pcrhn,ps, a le'i~ lu xuriant growth than i.n the 
mountains. The cequence of belts down to the sea-coast 
is broken by the interposition of a long strip of pine 
fore~t which runs parallel to the coast-line and 1'0unLl 
the extremity of the Appalachians, across the valley of 
the Mississippi , far into Texag. This pille belt exactly 
coincides with, and is due to, the Llevelopment of rolling 
dowlls. sandy and porous. Beyond it com1Jlence the low 
mud tlats of the shore intersected with marshes and 
lagoolls. where the evergreen vegetation of the south is 
in evidence, and the transition to the vegetation of Flo­
rida amI the Aouthcl'll states is so grarlual as to be 
imperceptible. 

'fhe Atlalltic lowlands, amI-to a large extent a180-
the mountains, have been cleared of their timber; the 
former, to l1Htke roolll for cultivation and industry, the 
latter simply t.o oLtain the \Y OOlI. The consequeJlces 
attemling the destruction of the mountain-forests have 
been, as usual , very serious: destructive tl onds, the ruin 
or the slopes, &c.: and protecti ve measures have hall to 
bc resorted to. In thc lowlands, ngriculture, especially 
the g rowi ng of cereal s, has no longel' th e importance it 
used to possess \yhell the West was yet uncultivated. 
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Mixed farming for local needs is still practised, but the 
interest of thi8 regioll 11 0 W lies ill other directi ons. 

South of Washing ton, ill the rich East em Valley, the 
country is less industriali zed ; though culti vated fields 
of a southern ty pe, with toLacco, cOttOIl , a nd the fruits 
of warmer clima tes , have supersedell th e lux uri ant 
summer-green forests. Free [rom the competition of the 
wheat- and llIaize-g rowing \V cst, ag-riculture plays a more 
important part thn,ll in the north. The ~and'y pine-belt 
yields only lumher and wood products. 

West of the Appalachians. The country west of the 
Appalachians is fOrlll c(1 lJY the All cghallJ' ami Cumber­
land plateaus, cont iuued ,Yestward 1)), the lower a nd 
undulating plateaus of Ohio, K entucky, alld Tennessce. 
Here the clillia te is not so mild as ill t he east ; winters 
are colder, summ ers wal'lner, and the raill doeB not fall 
80 regularly throughout the year. In Bpite of such 
minor ditferenceH, comparable with those which exist 
between the rainy belt of western Europe and the more 
extreme central por t ion, the clillla te is primarily favour­
able to the growth of the so·called ' hardwood' or uroad­
leaf, non-coniferous forest ty pe. The soil is fertile, and 
the whole country was a fairly continuous forest prior 
to the dense settlement of man. 

Rivers are screened by cl ark and marBhy woods, and 
luxuriant meadows cover the heavier bottom-l ands. On 
higher groullll rise forests cOll1pri~illg lllany kinds of 
oak, hickory, and a rich yariety of lea f-shedding trees : 

. the ridges of the hiLls naturally l)ear ligh ter ·forests 
The veget ation, 0 11 the whole, is vcry 1l1llCh lik e, uut not 
so luxuriant HEd iii versified as, that across the Appa­
lachians ; it comtitutes reall y it Rtep towa rclH the drier 
conditions of the west. Here is the tme home of the 
COllll1)Oll 'ltc[tc.: ia' (more accurately ?'uuin iu, 0r falsc 
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acacia) and other similar Jeg'umillolls trees, such as 
gledito;chin and (lY1nnorlwZu8. 

On the dry limestone heights of Tennessee there are 
forests of tall junipers, producing that excellent red 
wood which serves for pencils. The so-called {cedar­
glades' continue down to Alabama, and forests of this tree 
al'e also found in Florida. Gradually, however, as one 
goes south, the number of c\'ergreen trces and shrubs 
increases. Mixed forests of summcr-green and e\'ergreen 
components now mark a step towards the sub-tropical 
vegetation of the southernmost States, and evergreell 
magnolias become abundant. 

The low and broad alluvial plain of the Mississippi 
valley, across which the mighty river has thrown vast 
swamps, with a dense network of slnggish, meandering 
arms called' 1m.yous', is particularly well irrigated and 
fertile . It is difficult to distinguish the forests which 
cover it either from the sub-tropical rain-forests or from 
the summer-green type of the plateaus ; the Mississippi 
valley offers all transitions from one to the other with 
a tendency towards the luxuriance of the sont-h . A long 
way up the river, the bayou country favours the ex­
tension of the min-forests into the cooler regions. 
Beyond the plain of the Mississippi, according with a 
gradual decrease of rainfall, the higher plains of Arkan'las 
and eastern Texas possess lighter 11.11(1 poorer woodlands, 
which herald the approach of the western prairies. 

The vast region which extends from the Appalachians 
to the prairies is one of the largest granaries of the 
worlel. Agriculture, in spite or the intrusion or other 
industries, contiuues to play an important part in th e 
life of the country; o\\-ing to the woalth of water- and 
rail-ways, it is afforded an almost unlimited scope. 
Wheat in the north, maize wutb of the forty-second 
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are growll In enormous quantities , and 
hacco still remains· a staple product of Kentucky and 
ennessee. South of the thirty-seventh parallel, COll ­

'tions are suitable for tbe growth of cotton, which, 
om Texas to the Atlantic, becomes the chief crop: 

"ndeed, the southern States are the most important 
tton producers ill the world, for it requires a well­
atered soil, though otherwise adapted to somewhat dry 

limatic conditions. Sugar-cane has long been grmvn 
in the southern States, lJUt th ere is a tendency towards 
imiting it to the wann er elilllate of the West Indies, 

Mexico, and inter-tropical regions. This rich agricultural 
centre of the States has long been the maillstay of the 

ealth of the country, and must remain so, in spite of 
he invasion of industry. Its importance is so fa1'­
aching that the condition of its crops is anxiously 
atched year by ,Year in other countries which depend 

n it for the raw materials of many of their 
manufactures. 

:For a long time, also, the American forests of those 
parts have supplied the world with vnluable timber, 
but on account uath of their rapill disappearance and 
of the growing consumption at hom e, they are ]]0 longer 
able to do so to the same extent as formerly. 

Southern States. The Atlantic shelf up to Cape 
atteraB, and the northerll shores or the Mexican Sea, 

njoy a warm and rainy climate, whose expl'essioll in 
t,he plant-world is the evergreell min-forest of a tem­
perate type; hut the \' ariety or conditions of the soil 
I 

mduces a cOl'respollCling diversity in the flora and 
curtails the area belonging to the rain-forest proper. 
On the northern shores of the Gulf of Mexico, nearest to 
the Leach, comes a strip or sandy dowlls tenanted lly 
swamp-pines and sabal palmettos. Behind thi" curtain 
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extends n. Lelt of swamps and moorlancl , frequently 
fl ooded, and covered with reed" and sedges. It is the 
abode of the t:1ll HWtLInp- or lmld-eYPl'esses which lose 
th eir needl es ill winter. Tho terraceH and hUlllmoeks 
bebreen and heyoml tb e marshes are cIacl \rith e \'cJ'g reen 
temperate forests, in which the incense-tree or t iq1Liclulll­
UU1', the evergreen 01' yirginia oak, precl oIl1111ate, often 
draped olltirely with the lichen-like epiphyte tilll(nd"ja . 
E vergreen mrl,gnolifl,s, rhododendrons 11,m] other shrubs 
or the same family a rc in evidence ill tho ullllerg1'O\vth , 
where tall cane thickets give a tonch of t he Tropics. 
Mi xed forests or pines a nd oaks follow on the higher 
and rolling slopes which lea(l up to the taLlclaml of 
lim estone, which nnfolds a pm·k landscape of prairies, 
scrub, and forcstH of a harel-Ieaf c \' ergreen character 

. and 'where the (cedar-glades ' of TellllesHee r ecur. 
Further inland the plateau is interrupte\1 by the great 
pine-belt which extcnds over saHlIs and :-;andy loam,; fa r 
into Caroliua . This vegeta tion i iS carri cLl ab o iuto 
Texas, whilc the beH of coast-swan IpS nearly reaches 
the delta of the Hio Graucle. Where thc natul'e of t he 
ground a l1o\\'s it, the southern Stat es ha \' e a prosperous 
agTiculture of a HuL-tropical type, cOt tOIl, sugar-canc, 
and tobacco being the stap le crops, work ell by means of 
negro labour. 

Texa.s. Westward hoUl the Gulf ot Mexico, beyond 
the dense cane- and cypress-swatnp" and damp coast­
meadows, there is LI, gradual aHcellt to a plate<1u l'l"mg 
Ly successive Lroad terraces to a height of ahout 
4·,000 fec t. Tho lo\\'el' t erraces are naturally Dluch 
eroded and form , I, belt or rolling i<tJld , 'which is l1Htinly 
compot;ed or light, :-;ancly loalll s alllI day:;. This region 
has a distinct sea sou of he11VY rain::; of a bout ten vy cek,,' 
duration, the rest of the y ear ueing nearly dry. 
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The landscape is that of a very open park dotted with 
light trees, such as the acacia-like mesquite, ,ralnuts, aJld 
others, either single or in sparse groyes, resembling open 
oak-copses. The grass grows tallel' than that of the 
more northern prairies, and is al so more diversified. 
Limestone hill s, naturally drier, arc covered with a 
scrub of thorny shrubs, which shell their leaves lluring 
the period of drought . Tho IlICs(luite and alliell species, 
various kinds or acacias anrl other LcglC1Jllnos(l c, witll 
a light foliage ,tnt] stunted growth, compose this scrul! 
or t chaparral ', which farther west 1JeCOIll es such a special 
feature of the landscape. 

At last the great staked Plain, or Llano Estacada, is ' 
reached. It is an almost level alld typieaUy semi-al'i\l 
short grass country, with a fine 10()6e soii. Here new types 
from the hot allll dry regions gi ve a pecul iar stall) p to 
the vegetation: they are the ,,,ell-known yuccas, agavel:i, 

. cacti, cerei, opuntins, am] other fl eshy or t succulent' 
plants, many of " 'hich yiclll fib·es . These plains arc 
rich in bulbs anci tubers, an(l 1l10st plants have cleep, 
swollen roots. Ex:tensi,-e salt clay tracts arc strewn 
over the surface of the Llano, all marked by strands, amI 
open colonies of the usual succulent salt-bushes. 

Towards the Rio Gmnde, the character of the vegeta­
tion becomes still drier. Grass grows scarce, and is only 
represented l,y dense llUncbes of stiff straw. On the 
naked, stony soil or the rolling dO\vns a scattered brush 
appears, almost en ti rely composed of the prick I y 1 ml1ches 
of the yuccas, Rotol, agcl\-cs, &c., sttHlc1ecl with giant cerci 
and tree opuntias. This is the margin of the desert 
of New Mexico and Arizona, which extellds ueyollll the 
Rio Grande over into :M:e" ico. The vall ey of the latter 
river, now contractinn' into a caClon clad with scrub, now 

'" expanding into a rich alluvial amI agricultural plain, 
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ll O W thro wn into l'rok en g round, lllllCh e rocled, witll 
ruined tallI es or ' mesas' le ft standing, oHen; a brge 
YtLridy o f la lldscape. The fla t t ops or t he dry Il lesas 
11:1 ye Imt <1. poor, sem i _( lesert 1 >I.- ush of leaJ\ ess sllml IS , 

cacti, Lushy cUlllposites, and scanty l,nn ch-grass. 
The Llitno Est..c;1.Il0 [l,l1l1 thl.) ha llsition zone of Tex,cs 

<':<.1 n Lc brge ly used ['or <.:attle-brecding: part of T exas 
is i mlee\l <. count ry o t r ,ul(;hes, \y h ere ci.ttk ,\'1"U le£t to 
1'0;Wl and filld t hcir own fuod ovor \·ast areas. A.1 011g· t h e 
ri.\·ors onc comes across rLgricul t ura l st rips, litlL ill Ul \.! 

arid soto l dist ri cts littl e can bc don o apart frOll1 t he 
s low cultinctioll o E filn·e-phll ts. COttOll is llLttunLil y 
confin cd to all\1\·ial tmds wh c re ilTiga tion is pos:-; iilic : 
yct thcse tru,cts co ve r a s ufficie nt S lU·raCe to constit u te 
ouo of the main asseLs or Texas and llorth-easL Me:-;ico. 
TIl c \Htte r-weloH ;llld ot her fruits a re [t.I so cu ltin 1tc,1 
e:-; te ll si vely. 

The Grass Belt. HI'O;1cl ly speakill g, \rest o t th e 100 
lll erirliall, up to th e lon g Hocky e: baill s. stJ·ctcltes a ntst 
regioll with a type o f \·cgctati on (litferell t from tlw,t 
a lready <l escrii lcd ; it cuns ists or tbt or J·ul lillg plaiw), 
risillg wcst ll"a rLl t o t h e foot o f the lli oun b in s. 'I'h e ll lOst 

ililport.ant reatm e uf its clill1ate is Llr.)'llcss, due to it;,; 
celltral position ill the great body of land amI i ts (;Oll­
scqll \.)] lt distall(;e 11'0111 ille sonre: 's o r Lll oisture, th e "cas. 
Thc l'aiufall h a rdly ri ses a],o \·o a y carly a\-e rag e of 
20 inches, amI i.· most abundant a t the gro wing season , 

SUll1mers a re scorching" anu winters \·ery ha rd in the 
n orth u,nd centre. 

The (;olllliti ollS of th e vegetatiun th ro ug-hont the grcat 

gl'1:Lss -1Jelt a re Yery uniform. O\'er Jarge tenitorics t h c 
endl ess talile-lik e pbills st rctch, only [ulTowcll hy sunk 
and invisihle yalleys. . N) tr ees, 11 0 shrub;;, n o tall 

her bs '; ]Ju t dull grecu close s wards of uuffi.do-grass or 
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grama-gras~ , t,',o 0 1' three inches high , among \\' hi ch 
dwarf her bs are scaUered, These gmi:ises are very low 
and dry-look illg, with l1a1'ro\\' , roll ed-in , ",jre- lik e leaves; 
by means or their rUllllcrs , they lll :d~c a ll ell se, ,'e lvety 
carpet UPOll t he thick felt 11Iat of their t<111glell roots, 
['he powor of the suil to rebtin moisture naturn,lly 
exercises a g'l'el1t jllfinence wherc water is so scarce, 
and the compositioll o r thc s ,Yanl ,'al'ies accordillgly. 
Buffalo-grass is l'olllineut, often exclusively present, Oil ' 

clay or sandy groUlllls, w bi 1st gralll<L-gra,sH and prairie 
grass are more a.ol1lll1a,nt on loam>;, 

Now and thcn the flat plain hea ,'cs IIp into rolling 
wold:;, 01' even into uwluln.tions. The ridges then pre­
serve the dl'Y ;;teppe aspect, but th e tronghs HSSU lll e an 
appearance 111 0 1'0 oj' less approaching tll1Lt of our pastures, 
On porous soi],;, lll'ickly pl<tllts, sllI<t1 1 species O[ opulltias 
or prickly pears. awl cel'ei are jll evid ellce. 'roward" 
the eastern lll;tl'gill s, pLlIlts grow taller, Howers are IUOl'e 

abundant, alllI the prairie gmdually pal:;ses to the lLlcadO\\" s 
ofthe east, 011 the poorest anlllllost perll1ealJe territoric'i, 
like those on the north of the Pln,tte River, the prairie 
approximates to the true desert amI forms whiLt is known 
as the' Bad-LalltIs ' : ari,l tract~ , hjlly, creviced, and 
broken, on the 100"e "oil uf which h e(lllClItly ' !lot 11 speck 
of green is visil)le '. Where .. egetatiou appearH, it.is 
composed now of dwarf ca,cti and prickly pearf:;, llOW or 
small, fleshy -leaved , thol'!ly bushes one or two feet high ; 
further on or patches or woolly, g reyish ew'olin (Cum­
positae). Another Yal'iety of the prail'ie lan' !scape is 
found ou the sallll-hills which e~tencl in 11 broken belt 
OVer parts of Dakota, Nebraska, Kansllb, and Texas: 
these rolling dOll'ns are covered with a sparse crop of 
bunch-grasses, Ai; the great plains slowly rii:ie to meet 
the foot-hill s of tbe Rocky l\IOllntains they undulate 
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more <11111 111 1)1'1.: l,( "l\·ily. Th e g' l'il lllil 11 1) 1\' 1 '1.:('01 Il L'.'; th e 
typi cal ;';'1';1sS: \"01'1111\' ,")1 1 i'l1"h l.:s llI i ll g-le wilh it allrl 
final ly rcplnc:' i t til rpl"lll it l 'IlJ"C 'sage-i'l'n"I,' Oil t l, c 
foo t-hill ". 

Thc sUl ik "alleys 'rhi ch ","("lk the tbt Ul' l'IJ llillg sur­
face of the pmiries 1' l'o \' id ' til" !Castcnl i'(\I"I' st \"l',~diltiol1 
with pal lis along wll ic:h jt rcac:h('~ to I he h l'art of t hl ' 

grass-country. Frill ,:';' illg '\" (Jorl" aC(;IJI I' Pil Il Y thp ri nT.'; 

a very IUl1 g "'a," llP, ('o ll' p"scrl of tI, C llsunl kj nd s o r 
broad-Ieuf dec: iel uous ll'e(;.~; ua ks, e li" s , lillI e-t rees, wal­
nuts, and hickories, " 'it ll t he 1'uilil1ia-Jik !.' trees (J!Jllll lO­

cladu8, uleditlif"!u"a, aml ;\ fCI\" ot hers. 
Towa,r.]s Texas the \'\.·getn.tiou is grillI nil II .)' ellriched 

by the nppeal'HlICC of slmtherJl plants , whi.ch a lrc[tl ly 

impress UpOIl lh e Llalle) J<:,·;lacado t' sbuLlp quite c1i fi'en'l1t 
from that o f the c('ntml anel nor thl'l'11 IH'il. irics : indeed, 
it belong.' to iL c]i sti!l et regiun. 011 tile ea,st th e g reat 
treeless plains a're !lot sharply defin cd frollt th e forest 
lands of thc 1fiss i. ,sippi; it is onl y gradua ll y Li,ac the 
forest;; of t he centra l l'l'gioll l,CeOl tl C poorer . thinner. al1(l 
more stuntcd. hln,llll" of tn.)L·S. then of l 'll sh cs. lost ami!l 
the sea 0 1' gm ss, g' i" e tll· landscape the fentnrcs of a 
park , auel cOJlsLilllte <L l,clt o f so-ealkd '1w-;h prairie' 
round the t reeks,.; area. Th e pad~ pl'<l,il'i c cx tcnd " i1lto 
Iowa. ap proaching tho U rcat Lak!.';.;: as it su r t uf bil.)' 
into the fo r est reo·io n . Tlte l 'anks o f sheanls. the 

<:> ' 

moister hollo,,"s, the sl\\lK'S iU!<.! fllot.s of t i, e l'is(~:-; , a l1 ,l 
other favonral)l ll luealiti es st.i ll J'l,tnin ("l umps amI patches 
of cl ecilluous b 'ees tll1" ,lwbout, t lti,'i illt.l' r lll cc]iil te l,e\t. 
The most c:densi \'0 U [ t hesc tree-i,;j all d,') is th row1I 

athwar t thL' lJ1i ddle cunr"e ul' the R ell, Canadian . a nd 
Arkansas l'i H'rs : i t i" knowJl as t.he · C russ Tilni,cl'.'-;· , 

and cove rs Itlost or tlll~ Judia ll tl'l" l'itol'Y. 
The Ureal, Prairie is t he rep li ca o r t he Grl:!i~t Rllssi,lll 
1l5' .1 11 



08 NORTH AMERICA 

an,i A;;ia tic f;te ppes , awl is due to similar causes. Fntil 
J'ecently its suhstan tia l tJUffalo !lll ,l grallla g rasses snp­
pOl·telllarge herds of bison alld nUlllCJ'ons other anilllctl s. 
These arc now replaced II,}" half-d () lII estieit ted cat tle , 
t 'mlecl by monll ted hel',l sillen known as cow-hoys. H. 
ho\\,ovel', t he prairies Hre t h us a lmost exclnsi \'cly 
pa;.; toral, irrigatioll has 1 )eon th e means of r endering 
aVlLibhle l)ll.rt of their I1ltt u n dl y fert ile I)oil tor agricul­
tural purposes, as the dcmanrl for cereals JUlS increased. 
This is especially th e caso [ 0 1' t he generous lands oE 
Canada horcl erillg on t llC Great i'\ orthol'Jl forest, sou th 
aml west of Winnipeg. Ther e is a striking parall el 
bet \\'ccn the lines of modem de \'elopmen t of the g reat 
tempera te g rass area" of the \I"()r]rl: the Rns::; ian steppe, 
t he Argen tine pampa. the African veld , and the AI1Icric11l1 
prairie: they a rc uccOllli ng th e main gmll al'i e~ of the 
world. Th e Am erican pra.iri e, h()\\-ever , enj oys the 
superiority of g reater water-po\yer and ea:-; iel' cOll1ll1uni­
catiolls. 

The Western Mounta.ins. The winds from the Pacific 
are the main 'prings of li fe in ,,-estem ~ ol'th Alllerica , 
On t heir moistur e anel distri bution in r el ation to ~he 

featm es of the relief depcml the lllLl lli fold c]uLllges in 
tho vegetation . Moisture (lccl'enses from the coast to 
the inland mountains, and , on the whole, also from nort h 
to south. The willdwal'd arc moi ster t han the locwanl 
slopes : ilgclill , low-l ying arec"LS a rc (h ier t han t he ridges, 
and 1l10isture increases with al titud e up to !l helt of 
grca test rainfall, above "'hich it diminishes rapidly. 
The plaills ly ing bet ween t he mountain ranges a re 
natm ally arid as compared wi th the ll eight:ouring 
~Jopcs. For all t hese reasons, westerll ?\ ol't h Americn, 
JI I:l} l ie tloscril ,cd ol'l)atll y as a ::; ll c(;cssioJI o f three parallel 
woodoll Cllfl illS sepa rated hy a ri,l t1'l.Hlg hl:> nnd plat eau:s. 
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Of the t hrce main l'atige!> , the Coast alH1 t he Cnsca.Jc 
chains mny ],(' g rouper1 togeth er as reprcsenting 11 moister 
system ; while the Rock y Mountains, s('paratc(1 from 
these ],y a seri es of broad plateans, form 11 Illuch drier 
c'tstern wing' , Ollly at Olle point in the Columbia­
Frazer (lis trict , thanks to the gap ill t hc western barricr 

FrG,2G, Tile p rairie p a,sillg i n to " IH ush of' s IImll1 e r-gr eP ll bushe,; 
all d ;; m " II iJ irc iles-Vlhe" t Z<J l10, \Vestc rn Call Gc] " , 

through whi e:h t he l'i, 'e l' F l'ft %cl' Hows, does the inl and 
chain 1;1\[\,1'e SO li le of the moisture and luxnrin,nce or the 
coast-mnges, 

The forests of Pacine K or th Alli crica a re almost cx ­
clul;ivcly COIJl Po.~cd of conifers. Why this should he so 
is not sat is fot cto l'ily explai ned y et. It is 'Ini te certain 
that ulany o t t lw ,'« ric'] d ill lUtCI; and soils, it:; t hey 
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SbLlllI a t th l) prl 'scil t time, a re elllilll' l1tl y sllit:l]'1u I'ot' a I, 
le;v;t all nl ,un,]allt i.l,ll1li:dttre of l.roilll-1 eLtI: SIlIIIIII Ct'· 
g reen f,)resh, ilnd thaJ sllllila r circUl11sta,llcc -;, at t he 
other enl! o[ Sonth Alil eriea, in son thom Chi k ill No\\' 
Ze;llaml , lUl11 ill Ellrope, [ ;],\'onr t he cl e\' elop1l1l'llt of such 
l'rO;111 -1ea r trees, It is then·fore likel,\' t11 ;lt the Cituse ot 
t he e ~c:lllsi\' e preti om iJl[111rC ot c'onircrs 11E'I'P \l'illl.e fuund 
111 a ill l:- ill t il l) g'co log'ical his to ry of Lhe cOlln t l'Y, 

Th e nOl' t hcl'll ktlf 1)[ t,ll e coa.~t-ri1 11g-c,,; enj oys ;1 mtller 
111 0is t ,LIlel tCll1perate clilllittc; c" ell the seu. \\'1lrd s lopes 
of tile SOll thCI'1l ALtska ll rang-e 1111 " e a cOlll p:lrat ively 
mil l I ",inter. Hence t he con i ferous forests in th e,'w 
regions, r-;unth tu lat it ude -1·3°: disp lay a lux\Il'ianec llll­

surpn.sserl in any part or t he world, The prcdOlliinant 
[orlll s, spruces, lirs, donglasin,r-;, tsngns, posscsr-; h ell \ ')' 

crowns ; the li g-htcl' pine fl)l'lll is snhol'llillate, To\\'arlh; 
Ll1l' 111 011111 'i of th e Colll1111,ia anll Frazr r t hese fore>its 
l'eat:h ll tl' ir lllil " illlllln of \r enJtlt alld density Oll thc 
sCit\Y il l'tl s lopes : h[';\ \'J' Cl'OpS ot gig;tnLic trees, amI :1-

,g'l'Ol\n<1 CllCllllilJcred \\' ith ;~ t,ll1glt- of ,1ea(1 \\' 0011, p;tlld o(l 
with thi<.:k J.tYl· rs of 1110\11<1, ;\1111 c;l rpetec1 wi th 1I1 0S~l;S 

and 1'l' I.']] s, 
Thoug h th e \'i.ll' iet.r of tn'e-I'Ol' lll.') decl'('a.~ es as one 

goes to\\'anls Alas ka, the sca\\'nl'(.1 slopes of the Pacific 
COilSt lD ountains contillLlC to enjoy a mild Hlld hLllnid 
climate up to Cook'>; Inle t. Tll cy clispb.r, ill contrast 
to th e centml Alaskan platl'nu ailll th l: Hocky Moun­
tain cha in on the llor th of it, t ll c l:ia lli e In x \lri;\llt typ~ or 
h emlock-spruce and ce<1al' rOl'es ls: Sonth Al nska indeed 
presents the al'peill'i1l1<.: l' of a llcant iful ):llIunta in park 
plear-;a.ntly di\'e rsiti cd l,y I'icll , tll )\yery lil eat] ows, Allo\'c 
J ,'200 feet t he park la lil lscape clin,ngcs to sul ,.alpinc 
pastures dl)tte,l with gTo\'es of ;\lLlers Hnll \yillo\\,s: and 
it treeless l,eH of alpine gms::;cs reaches to the snow-



line. ]n l")illt ()f' stl'llc-ill l'l' <Ill" n'g'l'(-<l1 illli t lll' l'"llllld, i<lll ­
Alaskan C'Uilst , \\'ith i ls 1'\'('I'- llll i is!', ('li lll n!I'. st l'ikil,gly 
l'ccnlls t llaLol' ",mt l ll.! 1'11 C lli k ;JlI,) , ll L' ;lI" L' 1' I,) IlS, oj" ~' i n\ ·;J.)" , 

FJ (; :.!7 , PJJ :,' f lln ,,,t- l '()rd "rj JJ!.," 11 ) . ':1"'1\\', J I j~ 'h pLJ1";llI 

ill tIl,' I: rw i,;,'" ~h'''1111 ;t i Ih. 

Thesc forcsts ;ti'Olllld ill l'lq.!,'l' ;llli lll;lk :llllOllg \"hi C' 1I 
wiltl she,'p al'L' to I.e rUlllld, ::\atlll',lll,r the ('hief ill­
dustri es ;lre c:uIICL'l'lll:d with tindll' l' : lint t he j 'I\'L'I'S, 
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teeming wi th fish , are another SOUl'ce o f wea.lth. In 
short, this llOlth cm Pacific COH.s t affonl s a pictul'e of 
what the ",'es t coas ts of Sco tland a nd h elalld ,,'ere jjk c 
'pl'eyions t o their conlplde min ]'y llHlll. with thi:-; ditt'el'­
cncc, t lmt the spucic,; or trecs ill our countri es \\' urL' not 
so \'aried, Tho numoruus isl.tm!:-; HI'e s illlilnrl_y c loUted 
wi til conifers. 

Tho eastel'll 01' land\\':1l'd slopes are dceid ellly dripr, 
In Alaska the timber-gr owlh Oll the llor th ern slope:-; 
of the coast-l'llllge is much more sc(tttcr ed (tnL] 1005(', iLllll 
belongs t o t lw ' scattering ' be l t of the 1\ orth Canadian 
forest, 

Furthcr south, the differ encc Ld\Ycen the sca- awl 
Jan(l-slopes is 1111trked 1).)' the a l.JUDllancc of tlw pine­
type on the inbnd side, amI tho thilll1 el', shorter, 
and poorer forest-g rowth. An increasingly 1I1 L'agru and 
sma.ller killd o f forest i!-i carl'i ed .d (l ug the coast-range 
propel' down to San Fnlllcisco: th e C'a li ful'1Iiull portiun 
which follm\'s 0 11 th e south i,'i ll O longer tillt\ Jc J'ecl; thin 
,yooclland patches of SOllie c:-;.tOJ1t CiLn 0 1 dy l,c seen 
occasiollally. The p l'edOlllilln,nt vegetati on i.., now the 
' ~ha.pal'l'a.l ' 01' scrub: y et in north ern Cn.liful'l1ia the 
Califol'1\ ian red-wood , with the Monterey cypress, forJll 
stately forests with a dense underg rowth of hard-l eaf 
evergreeJls. 

Behind the coast-range, antI still allI e, thanks to their 
superior elenLtion, to condense a fail' amount of moisture 
from the sea-winds, t he southern Cascil lles offer in ;t 

lighte r forlll the same vegetatioll, in which douglasias, 
tsugas, allll spruces arc conspicuous. The sugar-pine 
attains hOl'e th e largest proportion,,,, a nd several kinds 
of Rilver,firs are found 0 11 th' upper I'd opes. Th e eastel'l1 
slopes arc ftga.in pooror , for the fOn'st gl'ow t ll l,ecomes 
patchy awl sca t t el'cll, with hanlly allY COHl' on the 
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naked ground. Pines now preponderate, allll among 
them the yellow pine, the most Ytduallle and \\'idespread 
timber of the ", cst. H en " :1gain , the suuth ern portions 
are notably clrier and more 1)alTl'n than the northern. 

South o f Mount Shasta moistme is still scanti er, and, 
henceforth, ill the Sierra N e\'adll, th e westward slopes 
are ill \"tld ell by a 11llll1ber of speci es \y hich heretofore 

Fj,~ :18 . Vi ..:\ \· jlJ tl lt · H'()<.:J.:.y 7\ I U tillbill~, ~ !Hlwill:"';' pin e:-; 
and Dllllgl:1S HI'S . 

were confined to th e eastC'1"tl sid e. Th e hig h forest , 
which rises ;\bo\'e n, l )elt of chaparral, cOllsists of Illu ch 
the same trees as that of the Cascades: in addi tioll to 
southern species. The chie f ()l'llLln\cnt of the southern 
Sierra, K eYad:1 is the \)l"okelJ patchy belt () [ Big-Trees, 
or whi ch :1 few thollsHmls are .still Idt, 110 \\' prot ected 
against destructi on. 
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Til t' i'()rc,~t ,"i pI) til, ' P;l eil; r; ", i,J l' 01' the Hock,\ ' \[UIIlI­

taills ;drill',J l ,nt n 1';I " ''''l" llll:\I\t!V: ill tile! .\laskHIl 1,(,," ;1'11 ,..-. ::;.. ,-
tll C thin g'l")\"',"i ul' '~ IH 'ill't' ;1)", lilllitc,J t .. tilt, ,~''l' llldl't1 

sontll l.'l'll \"111 ",,,.;: ill 1;I'itish ('"I11llli,i:1 til l' stllllli''( fU1'11l 

uf L1ll' ,,\h 11'1';) ,:' l'il lt' l'J't 'd" lllill:l t . ,.~ ill Ulill "' ,),,.!I;I II'I.~: I'lit 

Oll til l' npl lI' l' 1"';IC It" " q l' tilt' (·"lll1l1l.i;)' l:i" l' I' tht, Ill ,) i :-;t 

Irilld,; [lclldl'a t,· hl'(II"I' ilti;u ,d, :tIlt! \"itll t,ll l' III , ,~ "lilL' ur 
th l' "' l".; t L' I'1i 1,"1 \1':-;, till' Jl'l\1glns nlld til l' ." 1., 11,)\\' pillt.! 
HIJI (J llg lll' ~ IlI , ('~tc ilol t () til!' l);ll'i lic ,'i l ()p t ~s ()[ tilt, H 'JI'I,i,:.~, 

Fnl'tlt c l' sll\ltil till' lIJ OIl nbl ill"; assume it. t!, 'c i ,lt-dly P;II'I.;­

lik,,,' api .r:; Il'all Cl', " ' i t ll 1.'1J1'l'sh ill pa tcl\ l's . ()I' hr,:..!'" 12<! L'Sl'S 

Oil til" Ilitk,: t! "I')i " '''; , Till',)' al'e ('!l-,u: :llId " 1'('11 , lI'itllUll t 
lllld, 'rgl't),,'lli. ;lnl! (, ') lllili V t h l' lll ,.;\' h 'es IIlUI'C Hild 111' )1'[' t" 
till' C;111 1I 11 S :111,1 ti l " Ili ,dl (' I' ;lltitlllks, 'I'O"' ;I['<lS I li e II l'"d-

'" IratL' I's <.>I'll\l:~ Col"rntlu Hi,'l'l'. all,) .~(l llth ul' LII l' llI , ,~ Idl-it;i e llt 

lil oistlll'l' ['1'0 111 l:IUIlt1 ,~ , J'aimi a ll,l SlIL)\\" is J'l'stl' iclvd tt) 
: l I le i t or :2,IIII() ') 1' :l ,OOIl rcd at ;tli clt.: ,,;t! i'nl 0 1' !i ,II()() to 

Jfl,fl()1) fed , gi\' jug' U l ill i'Ui'l'.,t:"i I,ll Ill l' 11l>!>t:' I' .'i JUj)" ,"i " ' hieh , 

\I'i,t it ti lt' pasture,.; u[ tlll' )ul\r 1l)akHlls, r U I'lIl 1101\' 

;[ "t'l'i tn j_,je p:ll'k I'l'gjUIi I)f sulJl 0 InXlll'in ll CL', hI' al.o \' e tit e 

:Hljaccll t al'j,J bll,ls, 
1'['0 1):)1,1,\ " l 'l'l 'iUI.\l' i t )' (' III :liIlS too Ic)\\·, lit e \ra~ntcb 

\ 'l'illlC]t ur the v:l:-itel'n IlIUllllLLill sy stc lII is "tilt m,,]'e 
1,n1']'(' I1 , ;mll di~phy~ oll ly ;1 st \l1ih ,c] allo1 I, )()>-, ' tYPL\ or 
'\'Ou,]I:tI I t.l ,)11 il" r uc k ,\" ;;I( ,),es, Th" ('1",,(, t () I'l',.;ls (l[ th 
lI orth 1';[\'UlU"'ll11Ul SI) 11Il1Cit 1,\' 1'IIilli'ul! " " l,y tll Ll J;\ \ ,I.' I'S 

1 "".., 

o [ SII(J\\' \\,iti clt so,l k til(' g' l'l Jl llld ill II' illter. dv not r ecur 

nntil th e edge 1) [ lh e Cu lu)';ld u l'la tcn ll , tll t' lligitl'l' Ill esus 

,'melt as the _j[ ')g'UUOIl. ul' the hig~l e l' peak ,.., .'illch as the 
~, :tn Fl'HllCis('o. al't~ l'citi'h ed, H err'. nl.ull: a ldt ur ,lII'arl'­
pille alld jnnipel' 01' pilWil l-i..;e,"' , [l'rllIl ~ , J(I() tv ].:2,000 feet , 

the high f or est \" !Iieh is a n 'ill1g',.' d , ill () I'.iL-l' (I f illl:l'casilig 

altitudes :nlll pl'l'c it,i tilt ioll ,"', ilill J llli' tlll'l'" Z()II l'S or pill t', 

fir) and sPl'llCC, 



FIG. :2!l . Big I ,·, cO , i ll II,, · (" ,:1-1,, 1 FII"e.,;, "I' B"j, i, l, C"I II ntl,i:l . Tl,e ,iz
v 

"I' tI, ,, 
JI PO)./ t· :..,: i\·c,,; :-01111' ide:l 1) 1-' til t· ::.i~_!::I IJt i(· :-.,ii'." III' tlH' t('(\ cs . 
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The western ranges have furnished, for a long time, 
an abundant supply of timber, the yellow pine and 
the Douglas Ot· r ed fir being considered the most valu­
able. The Canadian portion has been lit tle touched so 
far, except lly forest fires; but in t he United Sttttes the 
axe and the tires have wrought irmn enRc harm to tho 
forests, and entire districts ha\'e been 1ai(1 bare. This is 

the more serious as one goef; further south, where 
drought does not allow the vegetation to recover so 
rapidly as in the .moister north , and whole chains have 
Leen deuuded down almost to the rock, with disastrous 
results. III other parts, especially ill California, where 
min es have ~ exhausted the surronndjng cliRtl'icts, the 
U,"CiCRS chaparral-scrub has extended eonsideral,jy o\,er 
former tinlbel' arcas. Now, however, tL large l1llmLer of 
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forest ref;el'VeS have heen created with a \' iew not only 
to protecting the 11l0l111tains themselves and the adjacent 
lowlands, but to preventing the furth er extension of 
reckless tll1l1lwl'mfnl lLlll1h~rillg. 

Intermont Plateaus of the Pacific. Beb\'een the 
Pacific coast-systems of 1U01llltains allLl tho Rocky Chain 
there stretches a succession of \n-O[lri plateaus of Yal'ying 
height and character. All of these, sereelled frollt the 
Pacific winds uy the mountain barriers, are naturally 
drier than the adjacent slopes. North of the Coiulllt,ia 
River they bear a park-like aspect, south of it they are 
treeless anll ariel. The Yukon plateau, the northern­
most, hns that scattered tree-growth ,,,hich is character­
istic of the northern Lelt of the Canadian forest. The 
meagre grass-htnd, varied hy meado'ys and swamps, is 
studded, oYer large l1reas, with isoiateli spruce trees. 
Connected ami deJl~cl" forests covel" only t.J10 margins of 
the Yukon and its main tl'iLmtal'ies and their allu\"ial 
flats. With the aspen or cottonwood, the spruce pene­
trates into the vall eys of the mountain-chains on both 
sides of the plain. Lying at a greater ele,'ation and 
fissurec1 by deep valley~, the Columbian plateau presents 
flat grassy tops of a sub-alpine type, clotted, like the 
Rocky margin, with small .31urray pines. The deep 
cafions alone are well wooded, and enable the cO:l.i-it-forest 
to penetra te far inland. 

The Frazer-Columbia district has heen already men­
tioned as being happily situated for fayouring th e inroads 
of the we~tcrn vegetation. On the south it is bonleJ"ccl 
by a hilly belt of broad-leaf, winter-bare woorlland , 
consisting mostly of aspen, awl dying out towards the 
Columbia Ri,-er. 'rhe ColUllll)ia plateau afto rds good 
gtazil1g-gl'ound~, while tbo [Ol"ests of its \'alleys are well 
stocked ,,,ith timber: game allli fish are plentiful , and the 
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salmon- packill .c; illllnst]'y is \' e1'Y aeti \'E'. Th e IOln.'1' 
Fraze]' aile] ColUlll1_1in nd leys :In.! e~dl' ll "i \'ely cnlt i \'nh-(i 

fol.' ,,,II t'nt.. 
East or the CaRcalles, allll closed in on a ll :-;i, le" ],y 

1ll011lltains, the plain ot the Imn- r ( 'Olullll 'la HiH-]', 
situated at a 101\' le\'el, is keeJeRs , ,s lll ont h, awl ,g'l'as.~y, 

aJ](1 l'eca ll!'l th e Great PraiJ'il's: it is ,n,11 il'l'igilte,l ],y 
a Hum1 )e!' of lnr~e ]'i\-e1'R, awl occllpies the klti le J_lc tl 
of a fOl'lll el' laJ( e. S uch condit ionR offer (juite ex­
ceptional opportuniti eR for agriculture, and especially 
for ,,,heat-growing. III easy comll1unicnt ioll with th e 
Pacific ports, the Columbia plain is one of the lIl OSt 
natural and best-defined ,,,hea t arcas th,lt can l.:c found 
anywl)('re. All around it.s marg ills the foot-slopes of 
the mountains arc covered \"itlt woodlands of cotton­
wood and otlier willter-lmre trees, II' hi Ie in the r eal' rise 
the pine-clad upper hills. 

Beyond the Blue l\lountaiW';, ,,'llich limit this plain on 
the south, is a much more arid region in southern 
Oregon and Idaho, and here Legills the great semi-desert, 
which stretches far into Mexico, and from the Sierra 
Nevacla to the Rocky chain . Its general l e \' c l-Hbo\'t~ 

3,000 feet-and its rainlesslI ess rcnder the climate 
extreme and arid. The northel'l1 palt is lal'gel,)' covered 
with la"a sheets, which 11a\'e clamlll ed up a llumber of 
lakes and t im;; caused marshes. At the foot of the 
Cascades lies a park landscape of meadow.,; (t lld wet 
moors, girdled with forests of aspen , al,O\-e which rise 
pine-clad slopes, while the broken basalt Lt11es l'elliain 
barren. Farther east, drea]'y plains follow with thin 
brushes of ' sage', a name ,,-hi ch includ es sevcml kinds 
of bushy, hoary, and stunted artemisias or WOI'111 wooll , 
and similar plants, with small, grey, " 'oolly leaves. The 
sage-brush constitutes the backg round of tliC vegetation 
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over the whole tract do\yn to the Mohave and Gila 
deserts. 

The Great Fasin of Xcntdct lliffe]"s in aspect from tll ttt or 
Oregon-Idaho. fo r countless shor t, parall el, rocky ridges 
and bluffs, a ll running ill ~t generaluOl't h-Rout h directicn , 
arise abruptly from its floor. Though rains be sc(tl'ce, 
the waters of t he c,1sual showers collect in the t roughs 

PJ(;. 3 1. Snge-l; rush C,, ]orn (]o. 

of the il'reguJa l' I) lll'face, which they lille with clay and 
convert into entporating pcUl S, many of them covered 
with laycnl of alkaline eillol'escence and absolutely barren: 
succeSSl ve be.lts of succulent salt. bushes, rushes, grasses, 
ancl shrubs surround them. Outside the saline fiats, and 
covel'ing alike the vall ey phins, the gentle inclines of the 
mesas, the rounded foot- hills, aml t he lower mountain 
slopes, the very uniform vegetation consists almost 
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exclusively of the sage-Lru~h : growing n,llout t hl'ee feet 
high , in a loose forll1ation ""Ilicb is ne\'cr an ol,stacle t( ) 
the rider . With it may occu]' , accOl', lillg to th e sitmlt. ion. 
it few simil ar Lushes, with \\"hitish , small , strong-scented 
leaves. This permanent I" cget.ttioll is J Il'ightenctl , after 
showers, l)y the slHl l1cn outuur.:it o t a flora ot chnu·f 
alllHlab \I"hich disappears as q uickly as it com es. Other 
biennial and perennial herbs like\yise wither and dis­
appear from the surface in July. 

The steep western slopes 01' the Wasn,tch ~[ol1ntai.ns f1re 

destitute of trees, dry and nak ed. Frol1l t his chain to th e 
Sierra Nevada, on the rocky slopes of all the ranges, is 
found, at an elevation of 5,000 to 7,000 feet, a thin 
sprinkling of we ·tern junipers and stunted , single-leaved 
l?ines, some t en to fifteen feet in height, and of low, compact 
habit. Only on the principal ranges, above 6,000 fee t , 
can the mountain mahogany lie met, clinging to the 
rocky ledges and on the dry inclines. The caftons are 
lined \\·ith a ragged brush of pines, firs, and junipers. 
\Yhere the ground \yater accumulates, however, the 
desert is g raced by delightful oases , ll1Ltl'ked by the 
characteristic aspen, willow, poplar, and other leaf-shed­
ding trees of [l, northcrn type. 

As will be seou, th e \-egetution of the Greut Basin 
cOlTespom1s closely ,dtll that of the Algerian plateau in 
llorth-w est Africa ; it 11li1'y also Le compared \rith a large 
portion of the l)lateau of Asia j\[inor. 

The Colorado plateau included bebYeell. the 'Vasutclt 
and the Rocky chains extends south to the lille of the 
Mogollon Mountain.', when it sin ks abruptly along a lJ1ucll 
lll'oken J)lufi' (lowll to th e swel teri llg llesert of Gila. It is 
;t high taU ebnd, cut up l ly .1eep al1Ll precipitous caiions 
int o large flat-t0l'pell 1,10cks or ll1esas, arid and t recleHs, 
with a scanty piallt-Illantle of l.ml1ch-grm;s amI gmllla-
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grass , interspersed with colonies of low cacti. The cailOllS 
vary greatly [)'s rcganis vcget,Ltioll ; somc of them ha "c 
naked Wtl,lls \\'itlt nothing hut cl'ool..: ed pilles sticking 

Fw. 32. A typical timbered cailon in the 
Col oralIo Reg ion. 

occasionally out of crevices ; others are clothed with 
luxuriant lmcl r egul ar pinc-forests, including thc yellow 
pine amI the dOllglas or rell fir. 

A few "alleys, like tho,,;e of the Rio Gramle and San-
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Luis am bl'OHlI enough to penuit of the development ci' 
roll ing. sa.udy, or gr[welly \\'astes at tile l.)ottom, \\'h oll 

al'temisiiLS alld othel' sage-hrush plants regularly reCllr . 
Agriclilture is not altogether excluc1ell from those tract" . 
if mcans be t11kell of prenmting' the sm'face Haporation 
(If the soil, :cmd of thoroughly utilizing the ground 
llloisture: on these pl'inciplcs is lwsed ('lt e ::;ystelll called 
, dry farll1ing ' 01' dry-l aml farming, 'whi ch ha.s succeedell 
in 'Hesting good lllu,ize Cl'0pS out of wlt at looked like 
mere sand wastes. Above t,he geneml level of the 
plateau rise a few mountain ranges which are able to 
catch the rain amI thc snolV, and conselplently are a.s 
a rule well wooded. Some of them unexpectedly reveal 
delightful Alpine corners with prosperous fores ts of 
conifers and aspen, luxUl'iant meadows , mal'shes, and 
pastures, in the midst oE the general arid ity. 

California. If the Great Basin , ill respect of its vege­
tation, recalls the Algcrian plateau , California gives a 
striking r eplica of t he l\JeditelTanean landscape, and 
1110rc especially oE the A 1ge1'ian tell. The Culifol'l1ian 
yalley extends from the coast-nUlge to the Sierra N evadct 
in continuation of the trough that separates the main­
land of British Colu1111)i,L from the coast islamls, and is , 
in turll, contillued southwanl as the Gulf of California. 
Lying in a hollow, and depri \led of most of the moisture 
of th e Pacific w'inds, it enjoys a moderate rainfall during 
the ,,-intel', and a pleasant \\'a1'111 temperate climate. 
The floor of the \.all e.y, "bich is, ill places, naturally 
well watered, displays a park landscape in which the 
hard-leaf and evergreen vegetation is prominent. Dry 
grass steppes claim a large portioll of its area, but ever­
green oaks wi th small leath ery leaves, the Californian 
laurel, cypresses, and a large number or evergreen .'hrubs, 
correspond to the similar plants of the Mediterranean. 
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This parallel is still further exemplified in the' chaparral', 
which is an exact replica of the European maquis, as 
far as the growth and mode of life of the plants are 
concerned, though the species may differ. The chaparral, 
with its impenetrable thickets of evergreen shrubs with 
lea.thery, prickly leaves, and thorny bushes, dwarf oaks, 
and others, is a feature of California: it extends along 
the sea-coast in a belt on the lower slopes of the ranges 
on either side of the valley, and is characteristic of the 
foot-hills of almost all the ranges in Arizona and New 
Mexico. It is also a predominant and ever-present feature 
in north-western Mexico and lower California, and much 
of it is doubtless due to the destruction of forests. The 
similarity between the two warm temperate regions of 
Europe and America is continued in the forests of conifers, 
the composition, habit, and undergrowth of which corre­
spond, point for point, with similar forests of the 
Mediterranean. 

Quite naturally, California has borrowed its agriculture 
from the Old \Vorld: ali ve- and vineyards, orchards of 
peach-, orange-, and lemon-trees ; mulberry-treos for 
silk-worms, &c., have been adopted and, by means of new 
cultural methods, developed rapidly in the hope of 
soon equalling the European produce. Those strenuous 
efforts have been attended already with some measure 
of success. The harder kinds of wheat are also grown 
extensively, along with maize and lucerne or alfalfa, on 
the tracts of dry grass, where ground water is available. 

The America.n Deserts. The Great Basin gradually 
passes, on the south, to the Mohave desert which extends 
beyond the Colorado, at the foot of the Arizona plateau, 
llnder the name of the Gila desert : a complete drought, 
'L fierce heat, and an extremely dry and clear atmosph ere 
'Lre the features of this region. Compared vvith the 
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African and Asiatic deser ts, the American tksert is l' '­
)n arkal )le for the extraordinary clevelopment of those. 
£leshy , thol'l1Y, Icn. Lless , or appa,l'cntly leafless, p]a,nts 
called succul ents. '{\owhere in the worla is thore such 
:1 contlJination of \Y eil'd , ungainly, mellacing shapes: 
gi:1nt enlllklahra cerei of llI Ost diYerse \'[1rieties , IlHl ­

millurias, opun t ius, yuccas: agaves, chsilyl'iol\s, no1illas, 
&c. Hardly less strallge :1re the le:1fiess l)l'ushes of the 
cl'eosote-llush (lCi?'1'ea ) and the ocotillo (fou(j'ni61'u ) mill 
the formidable spines or se \'eral thorn-bushes belonging 
to the acacia and milllOS(1 type. A. good many plants 
",i';;h strong untlerground stems only show themseh 'es 
after the occa;;ional showers. This water-storing nge­
tati,)!l provid cs th e rare nat ive 01' travdl cr wi th ;1 
beycrage \\'hich, such as it is, is of tell most neces;;ary. 

Proceeding eastwarcl , olle has to cros,., a lTl OuntaillOU;; 
tract which is the northern spur o( th e II-estern Siorra 
l\faLlre: here the prickly clmp<ll'mll'esumes n. prUll\inent 
po<.;itioll in t he l<tndscape, amI pine forests crOWIl th e 
summits and npper slopes. Xot a few v;lJl eys collect 
the underground W:Lters nn I develop good pastures, while 
some harl)om' delightful oases . 

Being destitute of la rge mammals , t he American 
desert docs 1l0t eyen afford a gOOll hunting-ground, and 
the population is no\v di iOpersed in little cOllnlluniticl:i 
a long the eastern u11Ll-gin and the (ew large ri vel'S, Yet, 
at one tilll e, ill JIlOl'e tJl<lIl one ca ilo]], and on the out­
skirts of the plain, the Papa.goc; Indians were aLle to 
evoh'e a faidy ad n1.llced system of agriculture Gased on 
extensive works of ilTigation. These ,,-orks r eveal the 
past cxiI:Jte ncc uf lL hig ldy org[Lllizccl agricultural COlll­
muni ty, of a cClItre or cul ture \\'hich has p08siLly 
disappeared in the e l"(~ r-presellt struggles 1lcCween the 
1l01lmc1!:i and the house uuilLlers. 
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Lower California and Northern 
Cali forni a is the southem . 'pur of 
and possibly of the Sierl'<1 N evntln, 
of Sonora continues the Colorado 
south. 

Sonora. Lmrer 
the coast-range 
whi le the phin 
desert to the 

In point of arid ity, the I1m·th em portion of th e 

FIG. 3;;. Dry Cert)us .,end) on steep s lo pes of <t f,;(j rg<',­
lIh·xico. 

peninsula aud of the SOlloran coastal !:lhelf compete 
with t.l lC jluhaye-Gila region ; it is another land of 
thirst. Til e Pacific coast, b[tlTen and torrid, shelters 
a fe\"\' strips of scattered chaparral in the tronghs of 
the nllle,rs, awl OCCil.~ j onaJJy tolerate.'! shur t h 'jllgCii of 
lllangTu\'e-lll1shes a ll Lhe tided uwrshes; e\"l:rywhere tbe 

J ~ 
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climatic aridity is enlmnce(l ],y the porous nature of thc 
};tya " 'hi ch clwers most of th e surfl1.ce of the penimmla : 
lmt a material change intel"vene'J towards the point 
of lower California, due to a combination of granite soil 
and irregulal' mO:\SOOll rains. In fayouraLle place~, 

wellnigh a ll tropical fruits , Ill ang"o, papaw. banana, &c., 
can ]Je success full y g rown ; an, 1 on the longitudinal 
ridges of the peninsula are scatt erecl coniferous woods. 
This r egion is practically uninha.bitcrl. 

Th e western coastn.1 shel f of thc mainland of 1\lexico 
becomes increasingly fertil e towards the south. Numerous 
mountain torrent~ water t he mit urally generous soil ; 
1mt \"hil e the mountains in the )'car r eceive the henefit 
of the monsoons, the pl ains are too low to condense the 
moistm e, and they remain half arid outside the na.rrow 
margins of the rivers. It. is a };twl of raggell, dry 
pastures dotted with cact i and candelabra-cerci, and 
of prickly jungles or cha.panal- mostly compo'Jed of 
acacia,s. Til e s\\'cltering ma,rshes a nd lagoons which the 
ri vcrs crca te along t he Paci fic coast support extensi ve 
palm-forest s. At presen t thinly peopled, the western 
lowland of Mexico, if due arh 'unta,gc be taken of the 
facili ties of inigatioll , is favourably situated for scmi­
tropical a,nd tropical a.gricu lture. 

Ascending the Sien a Mad re, one lea vef; behind the 
,,,ell· (lefin ed l ,elts oE vegetation which correspond to an 
increase uf millfnlJ nn d llIists, a nd to <L ]owcrillg of 
tempcrature. The n l.ll ey.'l ]jeCOllle ahundantly wooded 
alld display it luxuriaucc only second to that of the 
tropical rain-forests, while the ridges r emain sellli-a rid. 
Further up, the landsciLIJc turllS more and more to a 
mountain pn.rk, extrcmely eli \' crsified. where pasturcs 
alternate wi th extel\sive forests of pill es, nrs, allll ever­
green oaks. By reason of the Hll'iety of clima.tes from 
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the coast to the SUlllllli ts: it I1l fty J,C s(\,id ih nt a ll th e 
agricultural pro/luce of th e earth can 1'0 g rown in olle 
or thc other of t hesc !Jelt!': of ycgetation .: from rice, 
cotton, sugar-cane, oil-, and cm:o-pallll i; t hrough coffee 
and Inaize to whcat , oa ts, awl potatoe::;. The mOHt 
important prol1uctf;, howeyel', arc coffec a11l1 maizc, while 
cattle-breeding is rapid ly increasing . Timl ,cr is acti\'e ly 
exploited in some parts of the Sierra l\la dro. 

The Mexican Plateau-Anahuac. From t he Rio 
Grande southwa rds, the .M exicttll pla tcau riscs lmd COIl­
tracts gradually, bord cred on both sidcs by a jaggcd 
rim of high mountains all (I Lrok ell uy numLerless short 
ranges. Extrcmely dry ill thc llorth, it enj oy::; towl\l'(i s 
the south a well-mark ed an<l fa irly regula r iiUllllll CI' 
rainfall. Lower and broader , th e hot p lain s of the north 
still belong to the mnrgin of tropical sCl1l i-llescrts. 
They stand i ntermetlia te betm~en t he ur idlnnLis bey olHl 
the Rio Grandc and thosc of thc Gila, amI seem to conl­
bine the fcaturcs of both : cacti , agaves, amI mesquites 
are still predominar;t. Vast , dreary areas clre covered wi th 
a modified sage-brush of low, woody, g reyish lJUshes, 
the most remarkablc or \yhich is thc ru1Ler um;h or 
guayule. The inhnd drainage has dey eloped broall 
alkaline swamps or bolsons accompanied, as Ul:> wti , Ly 
salt-bushes and salt-pastures. Tbank fl, ho ",~e \'er , to th e 
mountains, water-sources a rc numerous, a nd sutti ce to 
supply thc extenslYc cattl e-ranches amI t he indust ri al 
towns. 

The rei icc becomes moro Y<tl'i cd amI t he rainfa ll mor e 
regul ar and auun<lan t t owards the south and, acconl­
ing ly, th e aspect of th c vegetatioll il:> more eli versified. 
This portion of the plateau, which ri scs to 6,000 a ll (l 
7,000 feet abo\'c sea-l evel, has mild but dry ",intel'S 
and warm and modcrately rainy summ ers. \\"itl! thi s 
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climate, tree-growth requires n, well-watt·red so il : I'll t 
such conditions are Hcldolll fulfil led. tile soil l,eil1 o' 

,~ 

mostly porous and the inland ri\-el'l::: r emaining dry 
during the greater part of the year, or rumllllg III 

1,'10. 3 ·i, 'faxodiul11 tl'ees-Sacl'omoll( (', 
A lllccnm eca (Mexico). 

very deep caitoll l:i, whose lowest p fll'ts :11'e frequently 
transform ed into lagoons or s\ytlmps with 110 outlet. 
The hill ranges, once wooded to :1 htl'ge ex tent, :11'e now 
mostly bu.re. Over the plains stretch \'ast steppes of 
scattered wiry uunch-grasses, which [ue hardly r eJieyed 
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abundantly w[\;tel'cd than t he wc!';tcrn Sicl'm Madre, and 
posscss n, still wider range of climate, yegetation, and 
agricultural possibilities. Fairly ury in the north, the 
eastern Sierra gradually enters into the moist tropical 
r egion, whcre the sllccession of \'egetatiolls from top to 
foot of the mountains is broalily as foll ows : on thc 
upper slopes, which arc largely of volcanic origill, there 
are imposing forests of conifers: in the t emperate belt 
or ' tierra templada ' which receives the maxilllum of 
atmospheric moisture, the magnificent broad-leaf ever­
green rain-forests of the "alleys alternate with the tall 
coniferous forests of the ridges : furth er down , in the 
lower , 'alleys, the rain-forest possesses all the profu sioll 
and features of the equatorial selva. Yet the rainfall has 
decreased, and outside the a lluvial and well-watered 
portions, conditions are dry enough to fasour the growth 
of those deciduous, low thornwoolls and jungles ,yhich , 
in Brazil, are described as ' caatillgas': the uroad coastal 
plain or ' tierra caliente ' is di villed between the jungle 
anel the grass sayanas, on account or its reduced rainfall , 
but wherever the moisture or the soil compensates for the 
dryness of the atmosphere, the eq uatorial forest regains 
all its power, In Tabasco and Cam peachy, mahogany, 
cedar, dyewoods, Mexican l'uLbel', cacao, and vanilla are 
among the indigenous forest products. At this southern 
extremity or the plain, the rainy season, which was so 
short in the north, !tas lengthened so as to cover eight 
to nine months of the year and render the climate 
regubrly hot and moist. This condition is refiectcf l in 
the yjgour of the dark forests which. coyer the plain 
and the hills, 

Thanks to the breach in the line of high plateaus 
which is known as the isthmus of Tehuantepec and to 
the wide opening of the Chiapas yalley , the Atlantic 
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winds pelletr;l,te to the heart of the South ~rexicnn nmss 
of mountaills , tlw features of whose ,-egetat ioll repeat, 0 11 

the whol e, those just descriiled: only the Imy plateau or 
plain of Yncatn,n owes more to the porous nature of it.s 
limestone t h:m to it" climate and displays a large develop­
ment of s:wana 1111(1 -inllgl e, whil e the hilly interior is 

FJ(}, 35, Dry sc ruh and ce reus·trees on arid slopos, A smal l nllllvial 
cone, th e abulldnllt ,'egetati on of which supports :I group of huts­
'fulalld valley, Mux ico, 

abundantly \Yooded up to the heath- or brush-clad tallle 
tops. The inland and Pacific valleys are, l,y contmst, 
very hot amI dry, assuming frequently the character of 
semi-deserts, with a scant vesture of acacia-scruh3 or 
wastes of cacti and succulellts. 

The ci vilizntiolls-high enough according to all avail­
able records-that preceded, amI (Iisappeared Ldore, the 
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Fw. 86. In a Florida Swamp. 



ATLANTIC LOWLANDS OF MEXICO 123 

invasions of Europeans, were primarily agricultural; 
though the Zapotecs and Mayas amongst others have 
left stupendous ruins in southern .l\Iexico. 

Florida and the West Indies. The southel'l1 shores 
of Florida with its Keys, and the 101\" archipelago of tlte 
Bahamas, are bathetl in the balmy and moist atmosphere 
created by the war111 waters of the Gulf Stream. Under 
the influence or those twoumb1c: conditions, the fiot'n. ot 
the warm temperate regions is stimulated to a Supreme 
effort of vigour and beauty; but the admixture of the 
more profuse plant types from the south is too limitecl 
to admit of the variety and luxuriance of truly tropical 
vegetation, to many features of which the plant-life of 
Florida closely approximates. Palms, lianas, and epi­
phytes, while indeed pleasantly common, do not reach the 
lavish diversity !1ncl splendour of form of the iuter­
tropical world. This difference seems due to the isolation 
of the country, the state of sea- !1nd air-currents, !1nd 
to its geological history, more than to restrictions of 
the climate. 

Tropical conditions are fully attained across the 
channel, in Cuba, Hispaniola (Hayti), Jamaica, and the 
Lesser Antilles, which, on the east, span the gap between 
the two Americas. These islands are so situated as to 
receive the benefit oE the trade-winds. The screen of 
mountains which forms the core of the Antilles is high 
enough to intercept the atmospheric moisture and leaye 
the leeward slopes fairly dry; hence a marked dis­
tinction between the two sides, which is particularly 
noticeable in the larger islands. Leaving aside minor 
differences mainly in the flowering plants, the features 
of the vegetation of the West Indies so closely approach 
those of the 1l1~1inlallll of Central America as to admit of 
a C0111mon description. Agriculture is the chief industry 
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of the islanlls to-day, as it was in the t illlO of th e 
auoriginal CeLunaya populations (relatetl tu the l\layasJ 
which hnse \'anished before the Enrope: tI1 s. 

CHAPTER III 

SOUTH AMERICA 

General. The wealth aIH! variety of formR of plunt­
Ii fe in South America , offered perlmps Ily lIO other CO II­

tinent, are duc :llike to its Rituation, it" extension in 
latitude, to the height and .li"position of its relief , and 
to its geological history. The greater extent of its 
area lies between the Tropics wi thin the belts of 
equatorial rains and trade-willLIA. The effect or the 
constant e(p.Jator-jal hea t and moisture is enhancell by 
the devel0Plllent of a huge alluvial plain which they 
have helped to create; hencc the Amazon selva has no 
equal in the world. 

Under the latitudes of the trade-winds, high marginal 
rims prevent the penetration of the moisture yory far 
inland, a fact which fay ours the extension or broad 
savanas. Outside the Tropics, the lofty range of the 
Andes has the same effect on the westerly winds as the 
triple barrier of mountains has in North America; hence 
a similar arrangement ill the distribution of the large 
masses of vegetation, though the Patagnnian semi-desert 
finds no equivalent in the northern cont inent. 

Centra.l America. The " 'hole l .. tncl , including Central 
America up to the Isthmus of Tehuantepec, and reaching 
south to theGulf of Guayaquil , eastward through northern 
Venezuela t o Trinidad, along the slores of the Andes ami 
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their prolongation eastward, may be regarded as forming 
a natural region of tropical mountains. 

Varied as its landscape, climate, and vegetation are in 
detail, thi!-:i region presents a fairly uniform character: 
mountain ranges or sierras stretch parallel to the Pacific 
coast-line, with occasional 1ranche:-; running east and 
west and an eastern spur forming the cOtl!-:it-ranges of 
northern Venezllcla. Between the steep sierras, deep 
and sometimes broad valleys open into low sweltering 
plains. The coast-line on the Atlantic presents It fiat 
and marshy tract of lowland as in Honduras, Calll ­
peachy, or "Maracaibo ; or [~ narrow belt leading to 
rapidly rising slopes, as in Vene/mela; 01', again, a broad, 
fiat, rocky shelf as in YUCfttan. Many of the mountain­
tops expand into plateaus at 10,000 to 14,000 feet of 
elevation, ltnd are known ill Colombia a.s ' paramos '. 
The climate is naturally variell owing to differences in 
altitude l1ml falls into a western or Pacific drier portion, 
depending chietly for its moisture on locitl monsoons, 
and an e,lstern more miny portion, hU'gcly under the 
control of the Atlantic trade-winds. The year is divided 
into a rainy season, which lasts, according to locality 
from six to nino months or more, and a dry ancl burning 
hot \Ve~Lther . In the south, there are two dry and two 
. wet periods. 

On the Atlantic side the coastal plains are covered 
with a sllccession of sa\"anas, where light clumps of 
acacias a1l\.1 other short, fill e-Iear trees, or isolated tall 
ceibas a nd g ro\"es of palm;; stand conspicuous. They are 
fringed seaward by arid dunes, either bare or covered 
with dense, low evergreen scru b, and are inter­
rupted llyalluvial tracts of heavy tropical min-forests, 
chiefly knowlI for their mahogany, rubber, cacao; 
vanilla, dYl'''' O()(\s, and palms. The woa,lth in palms, 
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however, is not so g reat here as ill at,her tropical r egiolls. 
The low, marshy forcsts nre frC(lllently fringed with 
shallow lagoon", mangrovc, or brackish, swmnps, which 
nre belted with swamp forest;.;, or hidden by tal l and 
thick heflges of grass nnd reeds. 

FlIJ. ,)~ . Ulld l' J'gl'owth of;1 tidal' bayou' in inte ,'tropical <:0" " (1',\'. 

In luany places the fore;.; t hils been cut down or lmrnt 
when ,t kind of ~a\'nlla takes its place, or plantations 
lmve developed, including SllgtLr-cane, coco-palm, c(\,cao , 
and 1'1lUUer, along with bananas, pineapple, cotton, maize 
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and tobacco, papaw, I1IHngo, &c.: rice is, 011 the \I'hole, 
seldom f.!:l'OWll. This kin(l of \-egetn tioll lllay IJl) carri ed 
to elevations of 2,iJOO to 0,O()0 fect. 

The slope of the hill s, cspecially whore the gr.ldicnt is 
very stoop, is covered with spn,rsc fores ts of e\' ol'g l'eell 
oak and stra\l'l )el'lT-tl'ee (w ·&'L~{u.,). 0 1' oth er short, stout 
trees, l'csClllIJling in mfl,ny wfI,Ys the ;\-Icllitel'mnea,n o:~k 
woods. Farther up, the tropical pines nw k c their 
appearance, and constitute a ZOll O of tall , gloomy forests 
with little unJergro\yth. At about 3,000 feot the rain­
forest changes its charactor, n,nd troe fe l'llS , smn,11 
palms, aml I_)ambus become conspicuons in the nnder­
wood, whereas epiphytes, lianas and clillil,ers decrease 
in size, if not in di\'ersity and lll1l1lber. Higher n,gain 
this \l'arlll min-forest gives way to another Jess profuse 
andlowcr variety , in \l'hich th e number of lea f- shed,ling 
trees increases until they are in tl1rll replaced by pine 
forests 011 the drier ridges. 

The high WillI I-swept plateaus are either lightly 
coverell with thin aUlI stunted pille \Y OUlls, as in th e 
north of tili::; region, or, at groater cloYations, merely 
clatl with 11 h eath-brush, suggesting a Lil berry heath . 
The sienas which ri se aLove th e tilllLer line are capped 
by an alpine zone. Of t be Colol1lhian paramos, th e 
lowest llU1,)' present the appearance or all open bush­
prairie, whil e the high es t displ ay a truly alpine carpd 
oE stunte(l lteltth , wool-ola(l plants, low tussocks of stiff 
gmss, a t' cll.'ih ion plallts scntter ed o\' el' th e 1.;1re fl oor. 
Among tlwse, in gronps (J ]" C'oli tary , stn.IHI th e curi ous 
'frailczones ', with stant, shagXy Ladi es, and \rooli,)' 
heads. 

III all this region, the inlallli \'all eys are, as a rule , 
mllch drier than the Atlantic slopes, except \\'h ero th ey 
nt'l' opell to the north and north-cast ,,,i111.1 s . Th e 
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contrast between the Pacific and Atlantic coasts is 
generally striking; instead of luxuriant forests, the 
inlallli slopes display only varieties of dry ,·cgetation. 

FIG.3S. PII )'sica[ F eatm cs of South Am erica. 

Thin, gl'l)Y patches of leafless and thorn.)' scrulJs, vast 
Wilstes of cacti, prickly pear, agaves, amI prickly acacias, 
alternate wi th light evergreen woods. Higher up begin 
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morc reguLlJ' forests o r mi xed pi nes, on ks, a 1111 c \'cJ'greclI , 
hnr(l-le;lE trees ;lllll shru bs, strikin g-ly like lIlcdib'r­
mnean woolllnwh Th e SOllth Am eri can spccies " 'hicll , 
in the sonth, replace t he fl um o[ th\' norLhcrn contiucllt, 
reta in thc snme fo rill s or growth ;lnl1 le;tvc the gencral 
asped (J[ til l' yegetat ioll unch;llIgc,l . 

In Colollll.,ia and Ecuador, t he E'1[llatori;d reg il1l cll o r 
ra infall l)c ing 1l101'e strollgly felt, the AmI 'nil y;d lcys 
enjoy a ri chcr vcg'etation of lligh fo rests, gmssland, ~l n d 
tall jung les, Th e branch of th e Antles whi ch strik es off 
to t he cast t hl'Ol1glt northern \ ' enczllc!a, i;; gelleral ly 
lllUCh lh'ier in l)oillt of' cl illlate; and here lightc:l' tropical 
fores ts aJt,el'Jl atc fn.~lju lJ ntl'y ,yith IJLtlTe ll cactLls scrulis a. lId 
grassy sa\' 1l1l<lS, Jlnch o[ the forest;; of t hose V c)lezuclnl1 
cOl'tlj lleras ha;; l)oen dest1'l)} e11 and r eplacl" l 1,} drcary 
se ru 1) slopcs, The llorthel'll ,·idcs o t the coast J'idgl's are 
still p;utly co\'ercd with stately heml, duo tu the 
11i 0istul'c o t t he trad e " ' ill cls, th e illH.u811ce of which, 
ho\\'ovel', gn)\\'.'; \\'(:ak l! l' as r,tllge ,~ ucceeds l'<111ge to\\"ards 
th e intl'l'iol'. cl.'he t l'ong hs ot t he valleys arc lilled with 
sa "<tnas aml occas ional sa \,:llla-\\'ool1s, Th e a lt cicn t 
untive populatious ot these tropieal lll ()tllJ tnin-bnrls 
were, as ill southern J.fexieo amI the West Indies, lllost ly 
devotell to agr icnlture. Among those \vhich had attain8l1 
a fair lllcasure of cn lt ul'C before the in";tsiollS of Elll'o­
penns may be melltioned t ile Pipil-Oniehue (if the (;l11l­

tel1lalan \'alleys ,lUll t Il(' ::'.Iuysca (ir Chil)cll a oE the 
COIOIll hinll phten us: ski lIe11 aist) ill a l' ti-i a nd cmfts, 
though their ci "ili zatiolls have no\\' lJeen wiped out. 

Orinoco Llanos. Bet,vel'l1 th e Yenezllehll eorcl ill ents 
and the Gniana highlands Li es an open lowland \\'hieh 
cxteJl ds froU! t he l' lout h of t he Orinoco to t he CtLssi,1uiMl) 
alld the upper Apul'e, To t he north of the Orin oco 
there is a low Illesa \\'hi el! passcs sunt lnntnh to a Jevel 

K ~ 
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pla in , studded in places with gra nite hills and hilloc ks, 
crossed Ly broad rivers, bestrewn with swamps, and 
periodica lly flooded. The climate is uniformly hot and 
sweltering, with a dry and a wet season, anel a fair 
atmospheric humidi ty. Dew is almndant ; rain, the 
yearly a\·erage or ,,-hich remains under sixty inches, 
is not cntirely lacking at any t ime of the year, but is 
irregular, and severe droughts are not unknown. The 
vegetn,tioll is that of a ntst savalllL cheque red by the 
fringes of ri\'er-forest i:l . Ta ll tufts of grasses, [Jas[JuZ1.l/ ln 

ami panict~1Jl., mingled with tuberous and perennial h erbi:l 
and evergreen shrubs form the bulk of i t, though 
columnar palms are interspersed ill places, allLI isolated 
clumps of short, gnarled trees Lecome conspicuous land­
marks. On the llanos innumerable herds of \vild cattle, 
deer , antelopes, &c. , are swarming. Marshes, overgrown 
with tall sedges, and conspicuous in the distance thanks 
to the groves or mauritia palms which fringe them, are 
frequent, and provide good pastures in times of drought. 
The granite hills which stand above the plain are clad 
with tropical forests. 

The mesas, the southern foot of whioh is follow ed by 
the Orinoco in its lower and middle course, arc of a lllore 
rolling character an(l more park-like in aspect. The 
depressions are generally occupicd by light woods, and 
the type of country closely resembles the Guiana savanas 
or llanos, south of th e Guiana Highlands. 'l'b e Orinoco 
Jlanos are achnimbly adapted for grazing purposes, but 
entirely undeveloped. Why, cOllsidering the compara­
tively high atmospherie humidity and the fair amount 
of rainfall , the country should not be coyered l,y "OI ue 
light kind of woodland is not s,ttisfactorily explainccl 
y et, t hongh perh,"ps the practice of gmCis-l.mmi li l; amI 
the heavy graz ing llI ay partly account for it. 
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Guiana Highlands. These constitu te a north ern out­
lier of the Bn)'zilian high1<tn(h, of whi ch the,)' l'epl'oc1 uce 
the main fcatures: succesCiiolli'i of broal1 t crraces l'rokcn 
by sunk vall eys allll rising in stcp~ , \\'i th r cmnants of 
mesas fOl'ming ridgcs 0 1' platcaus. SOllie Ol the lllC:·:;aS 
reach elevations of from 6,000 to 11 ,000 leet. 

Thc GuialUl tablelaml is isolatcl1 ,LillI open 1!oth to 
At lantic and cquatorial winds; it has th crefore lllore 
rain and is cooler than the surrounding plains . The 
northern and eastern lower terraces tLl'e clad with 
dense rain-forests, whil e the vall eys share the savana 
character of the lowlands, of which they are the con ­
tinuation . On the slopes, hal£-"'ay up, risc open woods 
of evcrgreen trees with a hard, leathery foliage , r ecalling 
our ilexes amI laurels. '1'0 these, with increasing elc\'a­
tion and minft)']], denser forests of t1 \nu'l1l t emperate 
type succeed, to giyc way in turn , farthcr up, to an OpCIl 
pttl'k lanclscapc of fresh green s\yards and clumps of 
low, stunted trees. The higher 'taules are treeless steppes. 
In respect of structure and vcgetation, the Guiana tnule-
1"11l1s recall the Uganda pbte,lu, with the [tchantage of 
a llLOre abundant rainfall. 

A uelt of rolling savanas fringcs tho tableland on 
thc south and west, amI separates it from the Amazon 
selva. The aspect of those' camJlos' differs w mewhat 
from that of the Orinoco llanos. They are rolling wolds, 
treeless, and covered wi th la rge tufts of tall g rass, 
I )a nic~~n/' and pUlfl )(( lmll, which al'e sometimes broall­
leayed anfl foUl' to six feet hi gh . 'l'hcse grasses become 
shoder on the Lack of the ridges, and arc abundantly 
intcrspersed wiLh bulbous nne! tuberous plants, awl 
thol'lly bushes. The troughs, Llales, ,mel hollows, often 
marshy 01' damp, form islalllls 0 1' belts of thin low woods, 
where p,dll1s are a conspicuous feature, the round patches 
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ill t he hollows Ilc ing' locally calbl . capo'~ ' . The tree . .:; 
arc mostly IJushy ;tllll ol cci,luous, ottcn , ho\Yc\"(:1', with 
hara much lliyidcd lcns cs, or thorns a nd prickks, rho/)(Ila 
[lm1 81 " Cti"f:;i(l heing" the best kll 0 \\· )]. 

Though the minfall appears to I)e ]0'" in the Uuiana 

s .. \·l11ms, nigh t- dew is alml)"s ;ltmndant, accounting for 

FI e; . • U. T;1I1sle of lILIII '-!"''''e "",d o " t 10 1\' ti,1l' 
Drili ;; h Glli,UI;I . 

the grassy ehar1lcter of thi s l le]t, ",hid, paC;kCs, alino.st Oil 
all sirl es, into the h 'opica l se il-as. ,'-inch C;lmpos are lint 
sparsely peopled, and hal',ll.)" tilled except for loenl crol's 
of maize, cacao, I>ugar-cane, a,nd manioc. 

To the sou t,h, thc UlHlulationfl gradually disa pl'ca r , 
alltl th e park landscape lJeeolll cs LIl ure alllllli ore el'Q\yol ed 
till the tall a nd g IOOlIl.)" Amazon seh ·" is i'cachell . 
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Guiana Lowlands. Th e Atlnlltic slopes of the GuianlLs 
and theil' foot-hill K are undeL' t hc inHllcncc of the equa­
torial rainfall and enjoy it (lonlJlc ,,-et sca,~on, while there 
i,'i llC\-Cr cornpktc drought., Hol' this rcasolt they arc 
densely clad with hc[t \-y fOl'csts, only interl'upted br 
occLt!>iollal c learing','i o [ sa\'tllla,~ OJ] tho \Yatcr,<.;ll(::ds o[ theil' 
short ktre~llll S_ Th e low cnast-hclt. ,,-i th its shallow 
coastal shcH is 01113 o r litgoons and luxul'inn t lllilng r (Jn: 

swnlllps, tec lliing 'ri t h animal life, cxtl'emt,ly ull hea lthy, 
girt in t '}" brakes of tnlll'eeds, sedges nml g ras,', or 0 \-01'­

hung with 10" -, S\\"ailipy fOl'ests nllel jUllg les, This helt 
lliar cxtcntl ten or bvellty lllileK illlalld , find is flucceedccl 
1).)' the tall ntin-fore, ,t, itHclf n llol'th L' 1'1l SpUi' of th e 
A lIl itzon selva, 1'1'0 111 which it does not c1iifel' in any 
materia,l poiut, Cocoa, l'UjIOCl', Imlm s, spiccs, nnd sllgnl'­
cane nre thc chi ef products of the Guiana lowltUld;;, 
The D ell lemm d ifltr ict is all important sugar ccntn;, 
while the rul)Lcr awl the gUIll (I)ulu lu ) of the Guianas 
are Ya lll1li l]e, 

The Amazon Basin. Thi s most cxtensi,-c of allm-ial 

pla ins is falil olls fOl' its \\-cidth o f cfju atol'inll'ain-ful'csts , 
of \yhi ch it ofters the most perfect type. Its fhtt slll'l'act' 
is hanlly vcui ed hy the scaUel'ell llucil1iatiol1R 01' low 
hill s, while tile lanel. is regularly Hooded l_IY the Illi~hty 

1'i \-e1': ROllletimL's for t\ycnty miles or morc on Lot h sid es, 
and is thus tmnsfol'l netl into an inlall ll ken, Of the 
climate liLtlc need llc said: an equablc high tC\\\l)(;rat ure 
throughout the year and clay- about 80" F " n r egular 
alHI plcntiful rainfall, with two seasoll ,:; of he.-t \'i est pre­
cipita tion, gi\"!; the "err COIHl itiollK for tt masimum ftntl 
un interrupted growth ; i lut it may lIe a< Id eLl that the 
wighty networ k of th e trull k 1'i vel' allLl its innulllerable 
tribubries is more efficient for il'J'igatioll than for 
drainage, Ther e is lIO cOlllbinatioll ur physical conditions 
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1 tho wholo worll l 11101'e favoul'aLle to yegetation than 
1at which the Amazon plain ]Jl'O\'idos, anl1 we may 
jg.Ll'll itR 111:"nrianco a,s tho RUpl'Ome eft()l't of pb1\t-lil"o 
t this pori od or the world 's clol'elopment . This is 
);pl'ossod in tho indescribnble wealth of tree gTowtll. 
1 the forest )JCl?' o ;('cllellce, call ed l)y Hlllnholdt 'hylea ', 
nel oy tho Portuguese the' selva ', 
The vegetation, monotonous though it appears to t.h e 

'aveller, has been dividell into a number of Cbal'HC ­

~l'istic formation>; or associations. 
Flood Forests. The llanks of the stream>;, periodically 

)oc1ed Iwe1 I!,t"ing all excess of water, are clH1.ractel'iz(.'ll 
,. a peculiar type of fOJ'est called the I igapli ' 0 1' 

'aa-gapu' (lhe rebalsa of the Spaniards). extending' 
: a bl'oall fringe bordering on the rivers. It find s 
1 exact replica in the flood-forests of the lowlands 

the Mekollg {Situn) and ill the sUlldarLans of the 
outh of the Ganges. From the slilIlY, 11 a1'e11y solid 
ud . has sprullg a n:l.lIk and dense growth of tall 
3es o\'el'gro \\,n "'ith n cOlJti1\uOUS drapery of lianas, 
us forming an unbroken dark canopy, a green wall 
lpcnetmld c from outside, It forms a glool1lY, stiH illg, 
l1sty, shady, damp vault, supported by innulllentLle 
lIar;;, and choked with (1 perfect tangle of clilllllel's 
,ide. The plants, simply gorged with water, but 
obly rooted ill the mud, support each other, tied 
~'ether by the Iiams. Thi s igapli is remarkable for its 
mlth in palms aile I its poverty ill flowers, and is 
l'ticularly well developed on the innulll eraLle sluggish 
Ie canals or I igarapls' that intersect it. When the 
'ers are in spate its Ct\,ll0py simply rests on the water. 
is the home of the Pant rubber-tree (He uea ul'azi­

Ilsi s 01' ;:;e1'inuei?'u), the tapping of 'Thich gives eJn­
)YJ1l cnt to a roaming;, half -wild , and scnttered population 
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of IHcztisos. 'rhe igap,'1 tl itt'ers ill chamctcr acco l'< Ii ng as 
it l,orclel's 0 11 Ro-call e, I \\·lLite or ) ,lack l'i vel'S, all< I is 
sometimes replaced ],,)" Illil'i ti -pa llll rorosts (m,((I1?·i 1iu). 

FIG . 4:). Swamp f(!re..;t wi(II ruut..; of trees s( ic king uut abo\'c f1 ool11en ·1. 

Caa-guazu. 13eyoml the limits ot th e flood-fol'ests, 
the typica l seh-a 0 1' etc 01' ' cua-guai'.u ' ex tends 0 11 til'lIl Ol' 
ground. It iR taIl or than t he form er , awl th e trees reach 
a larger size and have i t lU ore so lid structure. It is also 
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, 1 1 t : chcl' in t n 'c 1 iaml" m o r c Ho\\' ~' ry, poorer 11\ P;l U\S, .'11 : 11 , , , 

awl 1'1'0;\d-1 e:\1' l' piphyt\','; th,; j ullll f;C or th e ~all tl e~s 
' II ' III I Il 'IJ '( 1" t' Th(, l,est -kllO\\'1l CO ll s tl t ll C'Jl t l S IS S ll Hl C l ;, , ... ' . , 1 
tl "(1'1" I7.J' I ) .11Ut tJ 'ec (lwl' l!lfIlz,,! u l or ra,'/u /1 Ill ), 
, 1e P ;ll ;1 - )" 1 

;lJ\ll \I' ]Jcrc i t l_leeomes a\lll11c\all t" th e' fo],cs t takes t, I, ' 
, r: , "~Qt' ll\ll'll " II (! J'l' n("nin C;I CiL()-tn ; t:s g row WIld 

Jl:Ull l) O l ,-<"J' " . '"' " f 
ill th e \lJH1 (, 1'~ro\l' tll , Tile tall prillliLe\';Ll Jo rcst 1, '0.; \) tell 

\ 1 1 ' J ' to ,' Il. }\\' or te]l)lJO l'<tl'.)' I)lnllbbolls 0\ S Il~; ll'-,nl'll l " t 1) \\ 1 " , 

Cil ll l) llwizc, 0 1' Dli\.ll,lioca, :111<1 ill i ts place fi0011 l'I
Sl'I" 

, '. 1 1 f 'lit t he un,] l: l"'TO\l t I 
it .lensf', llngallll y 1'1' I1 S I , mac eo , '" _ 

1 ,I ' l ' l Tll t il t be fOl'l'st propel' has bel' 1\ plm It s ;ll1( S 11 n J,'i , , , , ,. " ' 

!'I'stored thi R l Jl 'll Sli i,-,; (,;tlk .l t he' caapl1 l'l '(l 0 1' l'a p oell.;!..:, 

" ,, ' , 's n t l; _",+J~ __ 'i;.~~~",:, , · 
1 he Cilil- g u flz ll IS ,t , l......---.. ,~1\,J"i'!"'JUiown , lIiU~i'i'I~!!:;' to Jr ,., 

1 )"t' I ' '''' 

j'u i,I,;T~ t!;llg:-i\; lt\ll 'l', It is to nIl ;lppeU l'a nCCH !'ut, Hl'<ll'se1r 
inh it hi ted , 1I1 0st of th e sett 1elli ents being along the J'i\'e l',~ , 
[o J' \\',l t l ')'\I'aYI-i H') ,(, t he slJle JJl L' iIlI S o f COlli 1I'l11 Ili ca ti oll, 
Ollly wild tJ'iiJcs of Indi ans ,,,aml er 1IJI1icl t ho fastnesses 
01' t he o\"l)l'\yjwhlling I'or l'fit , a t p l' l'petlla] wal' ",ith t] ll! 

intl'lld cl', all ll Jiy ing' it lazy , pl'ilJJi ti\'o life, lII11 ch lil, c tha t, 
of t he (lwHl'fs or t he A fricall sel va, OIL t he W L's t , tll e 

soh '[1, Jl1('rg'e:-; ill to t he' Ill OlltM lit ' hill-forL's ts of th e Alllles, 
Oll t he low alld s10\\'].)' rising ,,,a te l's lJ cdR IJeb n ;cn t h l) 

la rgo t rii,u ta l'i es: t h e l,ackwooLls o t t.h e Ul'ea t Forest nre 
Ulilln el', lig hte J' , and Imrcl', a cOllditiull approHchillg tha t 
of the 1I;1ck\ruolls of Cen tral Africa, Tlli s appelU's to 
be t he ca,~L' also 'ri th the ullcx pl (Jl'e,llo \\' t flb lehmlH ex­
t(; lllliug froll t the itladeil'a to t he TOC;tlltinl-;, ",hero large 
CI1IJ1POs 01' l '<1 l'k lancls ;lre hLdie\'t'\,l to strctch lJct\\' cen 
t he \\'ooded n tll l'.)' s , 

Thus ~'('gebt t i() ll seem'> to \JC arranged in 1'l'oad belt.s 
frlllil t he ri \'\ ,l's : the ig'l[l I'I, t he C; l; t-gn;lz ll , th l) lig h ter f OJ'e,<;t 

0 1' W ()()<\ I fl nd, it \1,1 t he l'[LIllP'\, I n t'\ \l' l lJl'l 'St. t he c.:o ll ec­
t ion 1) 1' ru t.! ,,:: \, alld C;ls t Hlll1 a ot.:c.: 1l1,i e ,~ ,'i<': \ ' l: 1'il1 tl lUn ,~ill ll l.<; 

of lIati \'l,S, 
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Brazilian Coast Forest Belt. Th e Bl'ilzilinll high­
lands, rising gr;lol\l;ll l,r towards their ca"tel'l1 ll11tJ"g ill , 

JlaYe their edge IllHch indL'nted hy short, aeep \·;dl".F; : 
this J"ftg'ger\ L' <lg\' i:'\ knO\Yll as the c();)stal I'nllgl' ()r 

FI". Hi . For,, ' t <' lIttin g-Eastern Dr,l7.il. 

Sierra til) ~[ar, and in plac(','i ;l s('coll,l :til.] iUlll'r linl' (.) [ 
bluff:" Hppears, makillg' ;t double nlllg'l'. The cuasta l 
shelf, whieh cxtl'llds IlcbH'Cll th e sea mill the slopes. 
vari es gn:atl.r ill I )l'l.'!~[llth , a lld SOlJletillleR Lli:-;appeHl'S 
completcly. 
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Tho urokOIl ledges an~l l,luft:" of th e tald elallll li e 
fully open to Atlallti c winds, or a Ill Oll SOO I1 type ill till' 
north, but tl'itLle winds ill the soutl!. Th e pr(Jx imi ty 01' 
t he Rea, the mod ifying iufluellce or tlll' 1I10isturc, \\"hich 
is fa idy reguhr throug-hout the ,rear, gi\'e th e coast 
siL:rnt it hot all.l cqual,lc clinlate with nn abuudance 
amI constancy of min rail. H ellce the forest \"hieh 
clothe, ' its semyal'd Rlopes alld tho consbt\ strip extend s 
a llllOs t unintcl'l'upteclly fl'Ol1l Pel'll nmbuco to Porto Aleg rc, 
It presel'\'es n tropical luxnriance far to t he sonth of the 
Tropics, and passes slo\\I.)' to all impoYcl'ish eL l type to­
\\'nrds its southern limit, It bears in the main the 
stallJp of the AllIazon tlora, but is 'ioln cwl mt l'CLluced , 
lloth in size a nd vari ety, Palm,' ph,)' a promillcll t part 
in its composition, uut lian as and epiphytes are le;;s 
varied al1ll1ess stl'Ougly de\'cloped , Th e tl'Hl1sition 1'1'0111 
t he purely eq ua torial til th e attenuated tl'O pical type is 
so \' (!ry gradual that 11 0 line call be dl'awn anywher e, 
The coastal forest-l lelt of Brazil find s an equi\'al ent in 
many respects on the eastern edge 01' th e Africall ta'lJJ c­
land in n, 8inlilar situati on, lmt the African coastal forest­
belt il:l poorer , I.lricl', aml 111 \)1'C lJroken: :1n exact rcpl ic.t 
" 'ill be fOllnd in East :\Iadagascar, The lower zone 
of the hill-uarl'iel', the richest in luxuriant palllls, is 
known for i ts Brazil- and jacanmda-,\Y ooc1 s; the telIl­
pemte zone is marked by treG-fel'lls, (ll;<,opli ita and others , 

Through the 1 Jl'l~aches in the cdge of the plateau the 
forest is sOllletimes carried fal' inland amI llJixes with 
the flom of thc campo; south of th e Tropics the upper 
1 Jelt contains al';l.uctlrias. A pOl'tion of the coastal 
forest-helt is HOW being used for tropical agricul ture, 
hut the encroachments arc so faL' lilllite(l. and the rOL'ust 
still brgcly prosen'es its chamcteL' ot 'll1[1,tto yi J'gelil ' 
01' yirgin forest (igapt'I ). 
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East-Brazilian Highlands. The Amazon luxuriance 
of plant life gmdually diminishes over the coastal 
lowlands, to clie out to\yal'lls Ma ranhao. To the cast of 
this, amI dO\YIl to Uruguay, stretches a vast and dry 
tal)lelanel. covcretl with 11 lIIore "ariell Yegetation, "'hich 
may be divided into a llorthel'll pnrt ai:l far as the Tropic 
of Capricorn anel a .·ubtl"opical part farther south. 

Northern Port ion. The vast tableland i" \l l'ry much 
broken 1)y swift rivers rllLllling in deep va lleys " 'ell 
lJClow the general loyel. It i F> carved into a distinctly 
hilly landscape in the north- cast, ,,,hile it assumes a 
sllhlOther and more rolling surface to Ul e south-west. 
The cliu late is of a dr.)" aml hot description, with a 
well -marked rainy season lasting ("rUIn three to rive 
1lI 0llths. Th e \"1ll'iations of tCluperature, both seasonal 
amI .la.ily, arc gret1t, ranging from GO° to 1000 F. , amI 
illCrellsing still farther inlt1lld. The rainfall y[l,ries hom 
20 to 60 inches, ami shows great yea.rly irregularities. 

In e nsequence, the character of the vegetation is 
alike llricr, poorer, al1.1more varied than in the Amazon 
basin. It rangcs from the hn,lf-llesert through the 
Sil,YitU:1 to the light type or tropic<L1 forest. Chief 
among the i eatmes or the hilly north-eastern COrDer of 
Brazil, which lllay l)e caHell tho' serti'io ' or haH-desed, 
COllJe the dreary white ~woocls or : c<lutingas '. These are 
bare and tanglcd jungles or 10\'1 thorny treo-1mshes, 
intel'spersell with ulllhrella-shap cl !:'ponlliCl;:; <Lml :. izy­
phus, 'with swolleJl, water- storing bOlllllax, <lud prickly 
candela1)nt cerci , oplllltias, and cacti , eovered iu places 
with epiphytic broll1elias, tillanch;ias, and orchids. Tho 
woods are green and Howery ror foul' to nyc month.', 1)ut 
look as i I' dea.l for the remninllcl.' o[ th e year. Tho 
lower l,u.'h , Oll rocky wastes, is e\"i.~ l\ Ilroctriol' and 
til iuncr, wi tit gnarled Lmll I:ltuntell prickly acaCIt.S, 
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cerei, and rigid agaves and bromelia plants, pre­
dominating: this is the 'carrasco '. 

The sertilo proper, thinly hestrewn with prickly bushes 
,.nd aloe-like plants, is the next and most barren term 
of those forbidding yegetations; where all grades of tran­
sition-forms abound, though gmss-Iallds, which pre­
dominate farther wost and south, are here scarce and 
of a limited extent. Diverse palms mark these aspects 
of the landscape: Clttale(~ characterizes th e caatinga : 
the waxy cGTlul-nba palm forms oases round shallow 
marshes, amI gives its IIame to th e province of Ceara: 
tJUriti palms form stately groves in some places, and 
COCOI; CO l'onatct again distinguishes the southern scrtoes. 
Both carrascos and caatingas are difficult to uring under 
cultivation, and the country is thinly peopled. 

Towards the south and west, in Goyaz and Matto 
Grosso, the sertao passes slowly into regular campos or 
grass-lands. The campos here recall the typical rolling 
savanas: tall, dull green, hairy grass-tufts, showing 
between them the red or white soil, with various shrubs, 
dwarf-palms, and liliaceous plants, form the background 
of th e landscape. The treeless savana is called' campo 
vero '; lJUt lilitweous trees resembling yuccas may 
occur, in which case the campos are called open or 
'abertoR': if the savanas are strewn with clumps of 
low trees, they ~Lre ' serrados'. The trees are short and 
stunted, with a cli videcl foliage, sometim es deciduolls, 
sometimes with small leathery leaves. Th e campos in 
th e hollows present frequently circular islands or ever­
green trees called 'capoes', or regular, leaf-shed ding, 
light woods, taller and denser, 4 to 7 llletres high, with 
an und ergrowth of cerei, acacias, and prickly carpet­
forming l,romelilLs. The course of the rivers is marked 
by high and thick hedges of river woods, some ot which 
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recall the luxuria,nt seh':1s. A conspicuous feature of 
the landscape is form ed by the 'chapadas' or fiat, 
elevated, grassy taulelunds, which Illay either be dotted 
with trees, or cOllstitntc a r egular parkf;;cape of grass 
and wooLls. 

Cattle and horse breeding, ,vitl! the cultivation of 
maize, mandioc:1, and lJeans, and other tropical produce 
for home consumption, are the main occupations or the 
sparse and widely scattered popUlation. 

Southern Brazil Highlands. In the upper h1Lsin of 
the Rio San Francisco, amI farth er :=::outh, the tahleland 
rises lJy steps to altitudes of 3,000 and 4,000 fee t, with 
occasional higher ridges, thrO\vn illtO lIIountn.inf> on t1w 
eastern margin . These upper highlauc1s lUL \'e a more 
extreme climate than those just described. ~While th e 
maxima of temperature keep n ory much to wha,t they 
were in the eCluatorial parts, tbe minima deseencl very 
low indeed. Snow and Trost are not unknown; amI 
the seasonal and daily aHema tions of heat and cold are 
strongly marked. The rainfall is somewhat higher than 
in the northern r egion of the highlands, and varies £1'0111 

50 to 60 inches. Rain occurs chiefly in summer, ,,,hile 
the winter may be very dry. 

Under such conditions, the tl'Opic~LI savana and the 
dry bush aspect of the northern region give way to a 
more temperate type of vegetation, Already in Minas 
Geraes, the sa vana difiers fitrongly from the serUio 
aspect. Here the grass is short, The campos reseIullle 
treeless steppes, or they arc intelTupted by earrascos, 
bushy tracts, expanses of perennial herbs, and groves of 
coconut-palms. 'fhe slopes of th e valleys may be strewn 
with a low brutlh , "'Ilile th e troughs shelter subtropical 
foretlts. 

The most conspicuous feature, however, is the appear-
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allee or the a raucaria ncar the sourcc of the San 
Frallcisco. The u1ll1Jl'clla-shapecl C~?'(lHC(l )' ic~ lJ?'((silienl'is, 
which appeal'f' at high a,ltitmlcs in the coatsta,l ranges, 
gradually extends inland south-wcstwanl, to become 
'a featlll'c of the plateau and form light forests much 
in terrupted by campos. Th eRe rurests display ei ther 

FI(}. 47. AI'(wc(( l' in imb l' icCltCl (Chile pill e). 

a sward o~ short grass, or a thick ulldcrgrow th o ~ 

c\"l,) rgreell shrubs, chief HliIOllg' \\'hieh CUUles tho yorba 
llinte or Pllraguayan tea. The arallCllria descends to 
] 0 \\'C1' aH ib' ,:les as the latitude illcrcaRcs . 

III tho southcl'n states of Brazil , t il l) cuuntry weHt of 
the coast-runge slopes inJaml oy a suecession 01 oroml 
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terraces, the upper ones of which, nearer the sierra, are 
treeless grass-lands, whereas the lower inla,lld terraces 
are clad with stately forests of arallcaria and yerua. 
Illate to the brink of the highlands. To this region 
also belongs th e hill y territOl"y or Misioncs, a spur or 
the wooded highlands protruding into the grassy campos 
of the lower Parana. 

On the higher ridges, the elilmtte is cold enough to 
favour a truly alpine vegetation: short close swards, 
dwarf bushes, and cushion-plants. Owing to the rise 
of the highlands and conse(llwlItly the more temperate 
eli mate, the dry tropical vegetation 0 f the llortbem 
highlands has now changed to a decidedly subtropical, 
ind eed t emperate type. Th ese conditions have en­
couraged the settlement of numerous European colonies, 
the chiet occupation being cattle-rai.sing and mining; 
cultivation, however, is not wanting. Slio Paulo is well 
known for its cotree, while everywhere manioc is grown 
for home consumption, and there is a promising field 
also for the fruit industry. Wheat has been grown on 
the higher levels. 

The savana llecomes nlmost exc1nsi vely predominant 
on the watershed pla teau llet\\"een the Amazon and the 
Parana, l)asins. 

Matto Grosso and West Goyaz. In thi s region, the 
pI at-e1tH , on the low divi(le of the AIl1117.011 and ParalHl 
basins, assumes a more strictly table-like appearance: 
broall valleys are sunk deep below the flat level of the 
land. There is !lIme rain, due perhaps to sOllie 11Ionsoon 
influence frOll1 the Amazon. The conntry has ueel11ittle 
explored, bnt it seems to continue sontlnyarcl the cfimpos 
of the bn,ckwoods of the Amazon, amI may be conceived, 
as far as kIlOWII, ltS 11. typical tropical scwana of the 
( chapada' de·scriptioll. Th, ) Lleep valleYi:) with their 

1159 1 L 
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steep slopes are clad with luxuriant selvas of the 
A mazon type. This configuration appears to be con­
tinued south-west to the edge of the plateau, beyond 
Wh1C11, in lower Matto Grosso, the pIt_in assumes a rolling 

FIG. 48. Brazilian Savana, Matto Grosso. 

character, without materially changing the nature of its 
grass carpet. 

The country is sC}1rce1y inhabited but for warlike 
Indians, and for obvious reasons most of the human 
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settlelllents arc locateu along: the riven;: there is 
gl'OUlll1 r01' thinking that it will beC0J11C a riel! pastoral 
reglOl1. 

Bolivian Llanos. The region comprised uetwcen 
the upper Madeira and the Chaco, the Guaporc n,l1d 
the lUontafia of the Ancles, is almost unknown. It 
consists, prooa1)ly, of extclll;i ,"e lianus intersected by 
lU'ouAI rivers and vast Illarshes, with a predominance or 
grasRy savana.,' r esembling tb e llanos of the Orinoco, 
though reedy swamps, groves of palms, and clumps of 
forest are COll llllon. In th e province of Santa Cruz, 
the OCCUl'l'cncu of hill ranges has induced the growth 
of dense forests of a thoroughly tropical na tlll'e. Th e 
[ew dtLta so far collected about thei:;e l;avanas [l,utborizu 
the belie f that here liE'S H; country rich alike in possibili­
ties for stod':-l'aising and agriculture, an(l a111e in a 
clii:ltant future to i:lupport a dense population. The 
grass-lands are continued along the foot of the Alllazon 
pl~tteau , and join over the uppcr Paraguay River with 
Matto Grosso and Goyaz. 

Chaco. The Droad strip of country ,yhich extends from 
the s\vamps of the Paraguay Ri vel' to the Andes coni:;ists 
or flat or, in pl ace,~, hardly umlulating land, beyond the 
limits of the floods of t he Paraguay. Its climate is dry 
and hot, but the uncer tain drainage retains in the soil 
in many parts a rail' amount of ,vater, and gi ,"es rise to 
marshes. The nature and quantity of the water in the soil 
seems here to control entirely the clistribution and 
character of the vegetation. On the flat portions, just 
beyond the limits of floods , extend vast tracts of thorn 
woodlands, the quebraeho tree being the predominant 
feature, with its gnarled, twisted forlll , and extremely 
light crown of smail, hard, finely divided leaves. The 
Lllldergrowth is a dense and tall brush of evergreen 

J_ .2 
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hard-leaved shrubs, whil e gras~y glades occupy the 
intervening lower alld moister groLllld. The alt1lo.~t 

imperceptibly swelling surface is thus cliRtribute(l be­
tween the meadow-lik e, somewha t marshy shallows and 
the dr,)' 'luelJl'[tcho wooels , which then appeal' like 
islands or 'islas' on the flats . Thin forests of waxy 
palms grace the grftss-b nds and bclt the forest: the 
swamps which are strewn over the surfacc disnppear 
und er tall wavy reeds and sedges. Th e TIOl,thern Chaco 
is said t o contain patches of moist tropical forests, and 
gradually Inel'ges into the Boli" ian llanos. The great 
park plain is interrupted by the vast and impassable 
S\\'UlllPS of the Pilcomayo and tho Bermejo. 

As the land rises towanls the Andes very gently, and 
with increaRiugly dry climate and soil, the <]uebntCho 
forcst, gradually thins out, llecoming lower and sometimes 
passing into a thorny scrub-bnd of various small-leaf, 
prickly lmsbcR, such as ]Jl'osopis, ((('(( cia, rnim,os(~ , cassia , 
clw ii.uT, &c, Even this thins out in places, and leaves 
desolate stony \\'astes clotted with single scraggy shrnbs 
of c~ccu·i (t., nl'?' i j ll ex, and scattered ('e?'eu s and cact1t·:;. 

In Tucum an and farthcr north a long thc Andes, the 
upper plil;ins are more fel'til e, O\,ing perhaps to increasi ng 
a ltitude and, consequently, to a somewhat more liberal 
rainfalL Dry forests of quebl'acho reappeal' with in­
crcaBed yigour, ancl other forests al'e known here wbich 
are ahnost entirely composed of cebil acacias, alternating 
with a dry kind oE nal'l'ow-leaf grass-land , and making 
the park Jandscape known as ' parque.' Tbis links 
the plains with the luxuriant forcsts of the sierra. 
Qnebracho forcsts are now being developed for their 
hard timber alld bark, whil~t the g l'aRs-Iands are used 
for grazing. 

Horse and cattle brceding have so far been fittingly 
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thc main occupation» o f the rcgion, hilt the ex istcnce 
of the dry \\"ooLllalllls is an indication of furth er possi­
l,ilities in thc west. Orchards of subtropical and medi­
terranean fruit-trees may tnke the place of the forests, 
and indeed haye already done so to a certain cxteut. 
Orange orchards, amongst others, find here vcry fa,yom'­
able conLlitions, and a kiml of lll cLliterranenn agri­
culture is followed. Sugar-calle is cxtensiyely grown 
in Tucuman. 

Alto Parana-Paraguay. Tb e la,nd which is limited 
by the lower course of the Rio Paraguay ami of the Alto 
Paran;\, ditlersnlikc from the Brazil ian highlauds all11 the 
Chaco, from the campos of Matto Grosso ::tn(l thc campos 
and swamps of COl'rientes : it consti tutes a natural region. 

Covering the southcrn lower terraces of thc plntcau 
of Matto Grosso, and sinking abruptly along a blutf' 
down to the aJlu\'ial plain of the Paraguay Ri,'er, it is 
on the whole gently undulatillg awl 8el<1om rises ttlloyC 
1,000 feet ill elevation. 

The climate is equable, though hot in SllUllller. '1'he 
rainfall, fairly well distriLutetl throughout the year, 
ranges from 50 inches 011 the banks of the Paraguay to 
80 inch es on the Alto Parana: dew iH very abundant 
at night, and the Heasonal rhythm is ·wellmarked. rrhis 
is t,ypically a moist SUbtropical region. 

It is correspondingly eo \' el'cd with luxuriant forests 
in its eastern moister half, ami in that respect may he 
compared with the mjddle belt of the eastern Andes 
or, farther afield, with the lower belt of the Chinese 
Alps. Lianas, epiphytes, aml palms of great variety 
and large size show above a particularly dense and 
tall undergrowth. Many of the tall trees of the canopy 
shed their foliage for a short time in 'winter, whilst the 
undergrowth, a llllost a forest in itself, is thoroughly 
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evergreen. Tree fel'lls are always pl 'esent in the gnl lies. 
011 the more porons soi Is the rorest is l'ellnced to a tall 
antI crowdeLl deciduous jungle, among which is found 
the yerba-mate, somewhat resembling a bl'oad-lea\'cd 
laurel. 

'With the decrcase of precipitation towardR the west, 
the forest , y,ithout changing its density and character , 

1'rv.4V. Pnl';1gunY'lll Fore;,t ll C,\l' Gunyra FalJ,;. 

remmns limited to the rises <L1lt1 Ullt lul atiol1S. Tall 
gmssy campos, Rometilllcs studdcll \yith pitllllS or 
scattel'ed thickets, intermingle more and more with it, 
finally predominating on the lower alluvial le,els which 
gradually lead to the marginal swamps of the river Para­
guay . Each of the numerous rivers throws up nt flood 
time a douLle high bank clad with a variell anLl thick 
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jungle. These fores ts yield a largo nnml,er of most 
valuable kinds of timber, while tho yedml jungles 
provide employment for thousands of men engaged in 
the collection of the Paraguayan tea. No country is 
better suited to rich subtropical crops than the Paranll 
portion of this r egion: the westurn pastnros al'e excellent, 
and tho sparse populati on is now half agricultural amI 
half pail toml. The Conquistadores founel there a gl'eat 

FIG. 50. Campos in N Ul' lh Par:1 g11;lY. 

nurnbet· of tribes, some of whom lived entirely on the 
natura! productil of the forest and I'iver, thongll others 
were skilled in agricultural pursuits. 

Paraguay and Lower P arana Marshes. The Para­
guay Ri \'el' and it,.; powerful tributaries, the Pilcomayo 
and Bennejo, run through Y<1St Icvel plains, studded 
with 11 few conical knolls, n,ncl invaded yearly by fiOOLh; 
bringing deposits hom the Andes and the caillpos of 
Matto Grosso. So fiat is the hasin thttt ri ,er.· hequently 
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~hit t their COUl'ses a nd in t crf;ect t he COllll t ]',)' \\·ith disllsed 
channels amI \·,lst swamps, th rowing· up 1en ;(')'; on t.hei]' 

F IG . :; l. Suutrul'i ca l Ra in F orest., P araguay. 

way a nd ua lllillillg' up wltole terr i tor ies. Though tlte 
clilliate is dry 'LIltI ,,·ann, wi th t lte excep tion of tL rainy 
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season, th e rip,ll'i an ]'egioll i;.; tUJ'li('i] into a hng" ;.; \\',IIJ1P 
siltlilar to tho;.;c o f Centl'al Afri ca, on the Xile 1)1' t Ill' 
Zamuesi, '1'11c Salli e type of land ;.;cnpc ll old ;.; fa l'LlH'l' 
south , and is strongly lll ,ll'kcc l Oll the 10\\'c. I' Pam ll{t ; 
thus n l'l'(),lll strip of la nd (J xtl' llcling' n, lon,C!' th e uppel' 
com;.; , of the Pal'flg nay doml tu t he J\ pa. Hi \ ' C' I' , COI1-

tinued in th e Chaco \\'\.'!st o f the Pamg'nay a nd ex p,lnding' 

Fl U . ;j~. P;lllll Gro\ c in Curr ie nl('=" 
A rgen t ina, 

into Coniente,'i a nd S,lnta Fe down to La Plata, may be 
detached as a fiepal'aJe regiull, It cOJ) ,'ists uf Hlfit Je\'E' l, 
gra;.;sy seas or p:un p,Ls , (till[ eqn ally "ast S\I'alllps, 

The S\\' cU1lP S I1lay lye slwll o \\' , 'l ,ttluu ]us ' or (leep,' 1Il1l1c­

Imles ' , sometim es deepening itl ttl actual la kes: t hey are 
o\'crg l'own with ta ll l'eeds, sedges, awl broad-l eaf g l',lSSek, 
often six feet hig h, Along tilL! UIlCe l't,lill s ]I Ol'es o f the 
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lakcs, the reed vegetati on is constantly cncroaching, 
building floating' islan,ls of intertwined l'eedFi, natnntl 
rafts ca,lled sw ld, which ;ml1leti llles support trees an,1 Lnc 

torn amI carrie, I away in times of fiooel. Such sudds, 
Hoating- dO\\'ll lakeR awl r[\'ers, are a cOUlmon Night. 
SOll )() of thl' I'ivers, cven tho Pilcolll,LYo, lose tholll:;elves 
iJl il11passalJl e swamps, whcl'e t he finn graun,l and the 
lomie muddy t1oatinl!,' iRl an"s are 11url1 to distinguish. 
When th e ground dries up, the ree,h; sbriyel and dis­
appear. A short grass, follow o(l at firRt hy a carpet 
of low, amI later on by a crop of tall, herbs and llUsheR, 
springs up, affording succulent grazing grounds tor horses 
amI eattl e, but sadly infes ted hy myriads or l1l0S(Ju[ toes 
and other pests. 

The ri\' er banks disappear ullller hodgmi of tLlll canes, 
wavy reeds, al\41 lmllll)us, so that dikes and sa,nJ-banks 
thro\rn up oy the waters are, in lIlany cases, tho only 
dry roads. Thcse are soon clothed with a luxuria.nt 
co \' ering of herus, thank;; to the seeel s carriell uy the 
streams and scattered in t he mud amI san d. Bushes 
and trees st,rike and grow quickly and deck the levees 
with impassable low jungles, recalling our osier beds. 
The islands thus enclosed by the dikes become wet 
meadows or gra 'S 1lI0ors stre,Yll with 'baflados '. They 
llI ay be locally dotted with thin copses of bushy acacias, 
or gi \'0 ri ~e to palm forests. 

Such is the power of those cha,ngcful and unsettled 
ri \ "01':-; that the surface of the country is in constant 
process of trallsforlllation l,y tho pel'iOllical Hooding of 
the pampas 01' th e dmining of marsh es, but th e l)anks 
<dollg th e streallis BilL)' ]Je firmly held together by the 
\'egetation and eye1l Lecome pormanontly \yoo(led. ALl­
vant.age is taken of this by man for his settlements, 
l'oalls, and railways : thus it happens tbat frequently 
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the banks of streams ollly are inil a,bited, while the 
hinte rl and is illlpass;tlJ] e. Th e islands of really finn 

ground , above t he level of the fl oods, and y et irrigated 
by them, may also l,ceol)1 e cent res of forest growth. 
Tropical in the l1 orth. the fo rest lJelts and island,; 
assume a cle<.:i lledly snl ,tl'opi cal, and even telllpem te. 
character in t.he sout h. As might, ],L' expected, t ill' chief 
il1llustry or the region is cattl e au(l horsl.) l 'l'ceding'. 

Western Argentine Wastes. West or th e la ti t u<1 e or 
San Luis, the landscape, though retaining th e llalne or 
pampa, slowly changes for the worse. The rainfall is 
well helow :20 inches yearly, and there if) a prolonged 
dry l)e l'iod ; the variation,' of temperature are therefore 
very wide. The grouml a lso becomes sOlllewh at rougher 
and more varied. Immense levels ami hollow t racts of 
marshy or salt deserts-the' travcsias '-arc Lrok en by 
sandy dunes-the ' l1Iedanos '- some of "hich are shifting . 
An outlier of the And es, the Siel'nL de ConloLa, is thrmvn 
athwart the track to the Cordill eras, ami more or less 
encloses the desolate land on th e east . I solated hill s or 
hillocks here and there Lreak th e rolling 0 1' leycl surface. 

The vast plains at the foot of the Andes, under these 
la titUlles , gradually pass from the grassy pampa into 
a vast dreary thorn shruLl and. The grass grows sparser 
and sparser wesbyard , \Thcre low compact hushes, 
wi th sl11all, hard, divided leaves and fOl'lllidaLl e spill es, 
are spread lik e cushions here and there 0 11 the na ked 
ground. They l Jelong to the typicnJ uush of W cst 
Argentina, the chanor, somewhat lik e an acacm, 
which is everywhere conspicuous. Shrubs of ha1'(l-leaf, 
prickly verbena ltllL1 of retalllfL, tufts of dwarf prick Iy 
palms, stand solita ry, " 'hilst more forlJiddill g leafless 
cacti, cerei, anti opuntias stretch the ungainly shapes of 
their bristling limbs. 
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There nrr. oases alollg' the margills of t ile l'i\'e rs, fl,d 
1.y fresh water, which afford ollly lilllitcll fidds 1'0 1' 

n J ned i tel'l'.'tllC1:l 11 agriculture, 
FrOIll theRe 1.m;b lalHls one J'ides into the : e~tel'os' OJ' 

'R,tlitml es ', i, e, vast snlt-\\'astes, where t he l • .'tl'e g round 
is shrouded in :1 white shee t of salt powd er, 01' IIltt y l .e 
t!oollell for miles roul1Ll ill ti mes of ram , Dotted iter I' 
and there arc shrul.s, high or low, with small , Meshy, 

F1G, 53, Chn iial' and dry cor CSlI sC l'IIL, 

'V, Argentina, 

grey leaves in tufts, growing sparser and lower \yith an 
increasing proportion of salt, t ill the soil rellln,ins nak ed 
but f01' it few distant, crawling dwarf-bunch es. Plants 
of theHe parts somewhat resemble those of our own salt­
marshes, alld have it sil1libl' aspect the \vorId over: 
such a rc the ' .iunin ' wastes. 

At the limits of the iial itrales, the land rises into 
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h[ll'l'cll dun es 0 1' Ill edanos, some of them shifting; a,n(l 
studd ed with tall tufts of dry, .small-Ieaf OmnL)Ositae, slI ch 
as liuc,11OI'is. Th ey gro\\' out of li tt le m OUlHls, bet'wecn 
which tlw s,tnd h .. I,s been \\'ashell or blown away. Mis­
shapen oplln t i<1s and corei are strewll hcrc alld thcro 
among uesoms of stiff grasses. Th e ri \'crs, many of 
thcllI sfl lt , are fringe(l 'with pampas-gmss, which appears 
also on the rarc brackish or fresh-water nml'shes or 
'pantano';' and in the hollows. 

Thc little rocky sierrrts an(1 isolated hills, lik e the 
sierra of Cordoba, are not . strictly ~pcaking, redeeming 
features, for their stony slopes arc mostly barren, and 
yege tation is scarce. Occasional low trees llecollle 
conspicuous landmarks amid a dry scrub of schiuui:l, 
Ja1'1'ea, aDd other Imshefl, recallillg the ch .. t parml of 
C,tlifol'l1i iL. E\'en the scrnu frequently thins out and 
scatters, leaving nothing but a .iumbl e of rocks . 

The P ampa. ' Oll cyer}' side it licn of g rass, grl1"s and 
more gntss: LJllja 7J ('id() (g rass 11,0(1 sky), as Lho lliLtivcs 
of tho countl'y stylo thoir fayonrito 1 [\,l1c1:;.;cape. Nothing 
to hrcak the brown cternity of th o pampa lm t hero allCl 
thoro a green 01ll1n'], lihaped like an 1lI1l1)rclla, 01' an 
occasiomd straggling lin e of pampas-grass, which breaks 
thc edgcs of S0ll10 ,yater-connie, and 1,,)' comparison 
seems as tall as lloes 11 pophtr in the plaills of 
L Oll) Inwly .' 

Thi s dcscribes the true pall1p,L, oxtending frOIl1 the 
Atlantic, half-way over the continent, to the longitucle 
of San Luis, ami from the lowor U ruguay south to 
Rio Colom(lo. Th e name palllpa has, ho\\'e \'o1', l)een 
extenlle<l to othcr trecless, fi a,t tracts SUlTOlllldillg tho 
'pampa yera '. 

The pampa is entirely level , or slowly and gently 
ulldulat ing, .sometimes swollen into low 1110Unl1...,; the 
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holl ows, 1I1OStly shallow and tl m'o itl of ontl et, coll ect 
the \ritters, and dot the surface of the 1,ollmll esH pliLin 
with inOullIerat,] e marshes, brackish or salt, or merely 
damp troughs; the soil is a stoncless, nil e Sillld , or sanely 
itll\l powdery locss: the ri VQl'S are often sali li e, and 
thanks to the alternations of droughts nlHl h ea \·.)' dowll­
puurs, the soil is cak ed hanl and relldered impen-ious. 
Winters arc shOl"t alld cOlllparatively mild, thongh 
distillctly felt ; daily ranges of telllperature are stronger 
than ill the north . aod night ly dew is aLllndallt. 

Th e carpet is Illade of separate dense tufts of stitf 
gmsses; not ill a close mat , hut sho \\' ing the ground in 
the illtervals. According to the lI ature of th e nUlllerous 
gmsses-llleliea, stipn , ari stida , ;LlJ(lropogoll , pappo­
phorulll ; PiLl1iCllIlI , p;tspaluUl, alld others - Ole aspect 
yaries slightly. H erbs, mostly evergreen perenniab 
with slLlall leathery leaves, are in te )'spcnied a JJl Ollg the 
g rasses ; LulLs arc not as al,ulIdant as might lJ C expect 'Ll, 
and annual s are few. Trees are excluded but for occasional 
and solitary 0 1\\ (>lis (phyl ulill en) which grow near the 
ll onses. Rivers fl ow either bctween sandy hallks or tall 
hedges of gyneriuUl, pampa~-gl'iu"s and recd~, forming 
what is c;dl cd ' pajorutles '. In the slightly undulating 
pall1pa, the moistcr hollo,,'s or shallow calladas arc lined 
with a softer turf, and dcnser sward!; mixed with 
ntrious low, succulent plrtnts amI flow ers. 

The changeful all,eit monotonons aspect of t.J 1C pa lllpa 
lla. been thus llescribecl : 'Coal ulack in spring whell 
thc olel g ras:3 has been uurned ; bright liluish-green when 
the young leaves sprout; later on brownish-grecn, the 
colour of the ll1ature gras!';; finally- at the flow ering 
timc-when the silvery white spikes OYCl·tOP the grass, 
over wiele tracts it ~cell1 s like a rolling, wavillg sea of 
li guill silv er. ' 
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Swift animals, l'hoas, haros, and lIOW h o)'se.", all,] 
even cuttlp: 1'011111 oyer the palllpa. which 11tfol'Js tllClll 
a magnificent pnstl1l'age, After tho " 'ild Indiaml, tIll: 
half-tn'eed Gauchos, womlel'fnl horsolllclI , took posscssioll 
of the ground, mostly as hon; c-l)}'(~€' den;. Ag'ricnltllJ'e, 
howeyel', at ti l'st J'o;; trictclI to the llloi::;tcr a.lId more 
fertil e' eafl:u1a", has gailll'll a fiJ'Ul footh olJ ill t Ill) eai:it, 
and is cxtcmlillg \ycst\\, .ud ill lilllitless fi eld s of carll, 
maize, flax, and alfa.lfa where the wil d graHse!') once 
stood, so that the eastl'rn provillces espec ially have now 
beconw Oli O of the ill1portuut g l'.ul1tl' ics of tho worI,l, 
compcti ng " 'i th Austmlia, RU i:isia, amI K orth America, 

A llobble fact is the ill\N;ioll of the east of the 
country by Europeall alld w ore espe<.;ially Ine<literrall call 
weeLls, \"hich see lll to push lJack t he na tive h erb. ' awl 
find a congelliall,al)itat: the illvaders a rc lllostly thistl es 
anel gr~sses . Perhaps th ., most ski king chang e in tho 
pampa is th o suddcn outbul'st of \YoodhUlds: the rich 
black soi l hm3 need '11 only plough ing and Itera ting to 
ensure th e rapill growth of large plantations of \'arious 
kinds ot t ree~ and of pro~pc l'OU S ol'clml'ds of peach, 
plum, quince, and lllany other fl'uits , Oll what were 
twenty years ago trecless .·ol i tu<l e~ , Tbe l1 nti" e Indians 

. of the lJig plains \\'l~ re prill1arily no TIl all hunters, and 
kncw ,'cry littl e of agriculturc. 

Uruguay and Entre Rios. Tho lower course of the 
Parana is honlorell hy wi(lc flood te]'ritol'ic~ in process 
of bui lding up, aml prer;cnting much the same appear­
ance as the vast swampy COUll try to thc north. The 
region betwcen the Pal'an(i and the Uruguay, Entre 
Rios , fO l ms a low tableLtnll buil t up by c1cpor;its brought 
from inland , uut already in procc.·!') of erosion, On 
that account it assumes a slightly rolling appearance, 

With a warm, temperate climate, this region a lso 
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rcceives it £.til' alllount of rain throughout the ycar, with 
,1 nmrked r,tiny period. The landscape is essentin.11y 
pa rklike grn.s~:;-]all(l, studded with groveR of trees or 
small WOOl llands. The forest islands show a distinct 
mild-temperate type of me(lium-sized trees with small 
somewhat leathery leaves and 11 ense crowns, and a thick 
ulldergro\ytb , from which th e tropic<\l wealth of woody 
lin,nas ane] the aeria l gardens of broad-leaf epiphytes 
[lrc abseIl t. On grounds of J'll ore recent formation, still 
caked ;end hanl, arc rleycloped thi n woodlands of orcharrl­
like .tspect, with a gmss carpet, [tne! a clotting of low, 
thorny anll bushy acacias. tine-leaved an tI shadeless. 

,\lore rolling and slo\\-Iy rising in a regul ar swell 
towards the Brazi lian upland s, UrugUfJ,y oilers much the 
sltme natural features : Entre Rios is partly agricultural, 
while in Uruguay, the lllore rocky land, though not 
nnsuited , in many places, to agriculture, has been trans­
form ell, on account of its natura.] pasture:::;, into' 11 yast 
cattlc-rauch. With the increasing immigration of Euro­
peans, ho\\' e\' e1', thc cultural reSOUrce" are devcloping, 
maize a nd wh eat 1 leing th e staple crops. 

Patagonia semi-desert. A truly dismal pictnrc is 
t ha t of th e Patagoni'Ln scm i-desert which stretches, 
south of the Rio Colorado, fralll th e Atlantic to the Andes : 
it rolling plain of fihingLc, g-nl \'cl, and sand, lJestrewn 
with marshy hollows, cut up Ly ra\-ines and C[LDOnB, 
brok en occ[Lsionally 1»), short anlliow ranges. The climate 
is half desed, Lut winter colds and frost:::; and icy winds 
are prominent features : rain fnlls only occasionally, and 
then in downpours. The re~mlt is a treeless, open, 
cven scattercl.l gro\\-th of bushes, mostly CO?JIpositw:, 
plantago, 'I:erue/MI, &c. These shru hs, from three to nine 
feet in height, are sc rnlJl JY, thorny, ttn(l woody, with 
tiny, g rey, leathery leave/:;, a ll ,·i I;COll /:; or hairy. Most 
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of them, ha,lf-<lead bundles of cro\yded twig,· an(1 stems, 
look like bristling besoms; s011le resemble heathR; others 
crawl, or spreml in cURhiollS: grass pla,ys here Imt an 
unimpol'tnnt pnl't. Thickets of these woody porennials 
alternate irregnlarly with lli1kcd tracts, nnll in winter 
cast their I:'canty foliage. H ere agnin countlesR marsheR, 
mostly In'ackish 0 [' salt, are form ed in the hollows, 01' 

by the rivers losing themselves ill the sand and gravel; 
they n.llow or the usuf\.l si\lt-l.msh vegetation. 

Littl e ~all be clone ",itll snch a land, an(l it lies 
most ly Illlw;cd and Ullllsablo: liettlements may, how­
ever, be found along th e coast, or along the few 
fresh water rivers . Th o intervening wast('s aro but 
tra\'esias, ",he]'e only wild Indirlns lllaniLge to eke out 
a p],ecariolls Ji\ 'ing, mostly by hunting 11,11(1 thhillg. 

South Pata.gonia. A region of steppe extends to the 
south and ,,-est of the Patagonjan semi-descrt, l)cginning 
in a stJ'ip a,long the Andes, amI grfLclnally widening to 
the sonth-ea.st down to the Atlalltic, cO\'cring the wh ole 
breaclth of tIle low south Patagonian plateau and the 
north-east corner of Fueg-ia. 

The latit.ncle is now high, and the mUTOW point of the 
austral contin ent plunges into the zone of ra\y a11(1 
moist south-westerli es. The Andes have become at once 
]O\yer and more illterrnpteLi, with, as a result, a play of 
oceanic winds o\-er the land, and a cool, cloudy, some­
what moi!:it and "'indy climate, where winter is not 
extrelne The ground is the cont.inuation of that farther 
north: it 10\'1' plateau or high plain, undulating and 
In'oken , cOl1f'isting of shingle, ru bbJc and gravel, clay 
and sand. These cond itions are not f:wourabl e to tree­
gl'O\\'th ; the country may lIe described as a vast 
trceless 11l0or, oftering a rough, irregular surface. TUF;­
sockli of the tn"sock-grass, puG, jlubell(da, l.mikl huge, 

116D. l M 
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well -pack ed cushiom; 011 thick root-stooks ; IJog-bal sam 
strem:; equally largo and crowded hllnches ur IllOllll(ls 
O\'er monotonons heath moors: a llullll ,er o f erawli lw , ~ 

or low, evergreen, 81llall- :1Il(1 hard-leaf bnsh es a,re inter-
ming led with a few grasses. 

Rougher still and more Lrokell, miny, chilly, and 
wind-swept. is the g ronp of the Falkbnd Island8, with 
fL very silllilLtr \'egct:tt iull though with qui te a llUlUl)el' 
of p lants of its OWI1 , and one 01' t \\·o Lushes in sheltered 
"all eys. I:furo again th e winds are the main eanse 
(,f k eelessnoss. 

Suuth Patagonia is suital ,le for sheep.bnlling", thoug h 
IIH)st (If tlJ e settlclll ellL,; an' as .r L' t eUllfin cll t.o the cua,..,t 
Hl111 l'i\'(;1's . 

F uegia. Th e foo t-hill s and pi eclmont st rip aloug the 
And es, extending aerOSfi tli u Straits of Magellan , OVer 
the platO: UlS or central Fuegia, east of tlw lliountains, 
are 1I]01'e fa\'onmldy r:; ituated than the steppe region 
,just deseri bell, \yhich it succeeds to the wust and south. 
~rore Hholterecl, perhaps, y et recei ving the llCllefit of the 
\yc;;tern rainfall through the gaps of the 1ll0nntnillH, 
t his region staoels in termediate l,etween th e w estcl'll 
ti JI] Lered hig hla nds and the uricr eastom ~tcppeH. It 
al so enjoys <t milder alH1ll10re e(]ualile tClllpemtnre, lint 
has :t strollgly lliarketl win ter. 

It is :t p;trk J [l, lld,~(;ape, tJw ;tHpect ()f wllicb recalls, 
ill it, lO casll l'e, that of our llorthern eoull tl'icfi, with 
Lhickds, woods, and even forestH of lllilldl e-sized, HUll11l1Cr­
gTeell Ant,a rcti c Leeches, an tlllllerg l'o\\-th of shru!'s allll 
funi S, :tlHl [I, carpet 01' 11l0SSefi ul1l1 lich ens . Th e inter­
w:;lling g- rLl. ~ s - J al1ll is !::;O l1l ew]t,Lt lik e onr wi ILl pastures 
a llt111leallows. In poin t of clilliate amI \'egetatioll it i~ 
cOll1par[l,llle to the north ern part 01' uur OW11 i:o;lantl. 

The A ndes. Ranging through (is dug-reel-; of latitude, 
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from the hottest to the coldest, and from the InoRt arill 
to tho IJampost regions, the cordillera 01' the An,les 
practically summarizes the Y'gdation uf the whole 
world; thoro is scarcely :l I'orlll of phn t life that is 
not represented on tlutt mightiest of 1 1l0l1lltaiIl-rang·cs. 
A po\ver[nl htlTier athwart the path of the wind s, 
it is almndantly w,Ltun:d, now on one side, now on the 
other, exhil)iting nearly everywhere the opposite extremes 
on eastern ;(,n<1 western slopes. Und~r the e1 luator, and 
farth er north, the Leuofit of t he rain-h.Jt ex tel1lls ill 
fairly equal measure to both sille,,>, so tlHtt thc northern 
range as far south as Gn:tya(luiJ is 1l1ltlet· thc inftn unce 
of r egnlm' amI sufficient precipitations amI shows no 
striking contmst. Farther south , ,lUII'll to :)( )" S., th e 
eastern slopes arc st ill well watercll, though tbe \\' e!'it(~rn 

s ide experience>; cxtremc drought: t hen tor it short 
interval of al)ol1t 10 degrees of latitude, 111l,lm' \\'anl! 
temperate conditions, both sides a rc abou t equa lly dl'y. 

In the southerl1 dom;Lin ot the westerlies, however, 
the P[Lcifie slopes ],ecolllo very moist, while the cast 
remaiu n,rid , au 1 arc not mlmittoll to a sha re, liltlitell 
though it be, in the western ra ius Lefare re,whing 48° 
to 50° S. 

Eastern Andes. The Montana. This wtll1e lila,)' ])e 
applied to t he nls t crescent 01' iLlIlphitluatre of slopes 
which llefine the Amazon va ll ey on the west an,l exte11l1 
from Venezuela to the Argcntiue ])order, i.e. to t he 
Tropics : locally it is rest.ricted to t he Pcru\"illn and 
Boli vian portions. 

The Amazon se lva ri ses up tho slopes, almost un­
changed, to 4,000 feet 01' so, ullder thc sall1e conditions 
of an excessi\'e and uniforll1 rainfall and heat. It is 
followed higher up lly a zone of min-forest, with a. 
cooler, though scarcely less min} clilltate, and e:\ hilJiLs 
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sma,lIer palms and lianai'l, tree-ferns, and bamllUs, the 
fen,tnres of the subtropica l rain-forest all over the 
world. This is the home or the cinchona, now cult i­
yatetl in simibr sit \mtiol1s ill tropical Asia, and of 
thc wax-palms. The main 1)oa.)' ot thi!'! forest retains 
its ehamcter up to 7,50() feet, \\'hell it stops. WLtx:­

palm!'! amI some hardier trees go on and up, mingling 
with decitluons trees to O,000 or 10,000 feet. In the 
next zone, the woodlands disphy low trees of ' rose 
of the Andes', bejal'ia, a11<l nUtUerOUN tall shrubs of cS('lIf­

loniu. cll'irnys, bwldle i(~ (whose vegetation recalls that 
of the larger kindH of rhodoclcrlllrons), a nd an isolated 
conifer, pf)d() Ctt )·L) l~lJ. This woodl(LIHI zOlle ]·ca.ches up to 
10,500 oi' 11,000 fect. The upper l,el t includes the 
p:1l'aUlOS and 11 ighcl' slopef';, treeless allLll'cduced to [I, bl'lu;)1 
of bushes and gras_., with carpets or dry, woolly alp ine 
phnts. 

Argentine subtropical Andes. From 20° to 25° S., 
the efts tern Andes establish ft transition to the drier 
cOl1llitions prevftiling farth er south. A cross-section of 
these slopes offers a lower Ot' hasal strip oE rores ts HUC­

ceeding to the park Jandscapu alrea!ly mentioned, with 
its elry and interrupted woo!llancls which begin at few 
miles froll1 t Ile sierra. As might be expecte\l , the low er 
slopes of the lllotmtains are 1ll0istel' tktll the adjacent 
plrLins. Stately trees with clense crowns, including 
machoerinms, laurels, chestnuts, and broad-l eaved cedars. 
and a ridl undergrowth , compose these virgin suutropical 
rain-forests. Th ey are ex tremely vn.lu(lble for thei r 
timber, an\.l the nature of the climate, highly fa,vourable 
for all f';\1btl'opicaJ produce, wonld ]eDd itself to a 
prosperous agriculture were it not for t ho difficulty of 
COllllll unicatioll. 

A quite tempurate zone fol lows a.bove 3,000 feet . 
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exhilJiting forests of the / )I)t[O(·(' ,'/ I1LI'. :dong wi th PerU\·i1m 
a lden ;, elden;, escallonias, &c:, The lII cHllltai 1\ II::; no lOllger 
clad with an uninterrupted foreo;t, Imt ratlwr displ:tys ,t 

park landsc'lpc wh(, l'c woodlamls prefer tho shelter of 
valleys, ftml gTass a ll< 1 l,ushhtll (ls cloak the l'idg·es. 'W ith 
increaRing nltitude t,hc prOpOl'tioll o j' g'l'nss-I:tll<l r ises, aml 
soon comes ;1, belt of pastures with grasses t hree Eee t 
high, intel'spersc(l wi th clulllps or isolated specimcns 
ot the stout [tHe} gllttl'led ([uefioa-trees, hucly twenty 
feet hig h, \r hic!t a.rt' hung ",i th ,]ra.perics of tilll1mlsi;ts. 
AboH~ 1:2 ,00U feet even the quefl o;t ceases, flll \1 alpine 
pastu]'('i-i denllop with th e usua l a,spect , rich in tl o\\'crs, 
until the snow-line is r e;tched. 

Co nt illuing' along the eastern slope!'; o f t hc Alldes, 
th ere follows a t rul y arid strip extendillg btr sonthw:ml. 
Tllis di i-i tri ct, likc some oth ers, k w k nOWll pr(Jsporons 
tim ~s. wh en ncarly e \'cry \'alley ll fld its la.kc alld its fll'ca 
o f cul tinl t.i on, n11ll Sllppol' tCll a fairly lal'~e popnlttt.ioll 
with a cOll1pamti\'ely hig h clegrec of civiliz;),t ion. 
Wh ether 1,.')' lm tural 01' hUlllall cal1ses, 0 1' th e cOllll,ill[l.ti on 
of both , th is s tate of thillgS ceased to Le soon a ft er t he 
iuvasion of E Ul'Opea.m;. 

Dry Argentine Cordillera. A cross-sedion of thesc 
slopes ,,"oull] show nowh ere forests or c\'ell it parklik e 
bl1l1sca.po. Succeeding to tlte chaflnr or ospillal v 'geta­
t ion comes fli-st, on the lo \\' er slopes and foot- hills , 11 l)clt 
of scattered scru]) or cLaparral, a dreary rocl, ), lalld scape 
where grass is scarce a nti parchecl. This sulnl11l1ill O Lelt, 
en t irely useless, is dottell with thickets of creosote and 
low acaceous lmshes, but farther up, t he bare ridges 
a re scamed with gorges, in t he shelter of which Ill eagrc 
woodi:; aml patdles of t he leguminons adcs lll ia shrubs , 
lelin (l ')f1Il?' illll , nrc conspicuous on the Il t.k ed s lopes. 
Still lower and morc scattercel JJ lI ~hes occnr abo\' e t hat 
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Illdt, nu\l 11-:1,.1 up to n,n :llpin (' zone or (hl'ar!' C'l'!),wliug 
p(' n'llIli,lls , only sc;'tttcl'cd on shillg'l es , ],ut lIlorc dcm:dy 
grouped UII [1mt.y tracts. This hlldsc;lJ w c<)lltiuuc,~ till 
Utl' l'.\tl'l.' llt e s,, \llh of P,ltngl)Jli;1 i,s n ;ached , \\·I)('u <11l0thl'J' 

1llun.: clt l'I' r['ul ;lslwc:t l'cphc(.:s it, It is ;t trfl,nsit ion [1'1 )111 

Lhe \\'t'ste l'll ti ll l ]'e['(;,1 Andes to tlt e dry steppes 0[' th l' 
e<1Sll' l'll pl"ill - n park I;milsc;l]w Irhen' the (J't'l',': :Ire 
dl'ciduOllS. This dry portioll of thL' Al'gl'lltin e COl',jiliL'l':L 
is II sL'less to IIJ;lll: it is eonrJL'lllllecl to rl'lll<lin 1I1111scd alld 

b'11'l'ell , l int thl' ,~onth I'atagouinll ,~Iop('s llIay SOllie ,1ny 
lend i1ll' llL';l' I\'I.),~ to pa,,,101'1l,1 indll."tric's. 

Western Andes. Of th e L'<[nnl ori1ti and CO lcllll],ian 
llodi otl ,c:; :t l,]'id llle llti otJ 11:1s all'eady 1,een IIlfHle (p. 131), 

Perllvian Andes. The P el'u I'inn And es hn I'e I )cen 
dil' i<i rd illtl) a 1011'1'1' l'l,lt" th e' clll'sia ' 01' C(I:IS(., n,1I11 ;\l1 

U[)[J C'l' I )elt, till' 'sic rm ', 0 1' m Olllltnilt. ' rIl L' CII('sbL if; 

l'Hinl,'~ ,,; nnd hot, \\'itlt i'l'l'ilncllt ,k\l' and llli,-.;tf; at night, 
alld l'\TI'pt 1',)], a 11:11,],0\\" , ;-;lJldy coastal st rip , it is \\'nste, 
l'Iltl\y, ,lwi Iliily, alll l 1.I:l1'01y ;;UPPl)l'ts a se;lttl'n.:d thill'll)" 

l'l'mdl (If lIl C;'<'luite;- ;\t"l aC<l('ia:-<, s[,uddl,<l I\'ith cen'i, 
0 t,llutia s, :111,] cndi, Irh o]'" <J('C';lsiull,ll shmrers gi l'e rise 
tl) 1lll L'plll'lllc'mi crop 01 j,rigll t ly fl o l\' l!rcil It crl l;';. Th e 
ualTO W , e\.t J'cJ\t ely <tri,l ('(l;ls(al plain is crosscd llj' 
lHllIll'rOlls short" sU0'r-fl' ,] 1I1011nlnin f;kcnllls, [he I()lr el' 
y,\lk),s of which l'Ull as parallel oases, L',\ch a slllall Egypt 
l )d\l'l!Cll the iU(L'l'v l!lIillg' wastes , Each \'all cy po;;s0sses 
its little tOI\,ll , \I"jth SOltlctilllCS it port at its JllOuth. 

Al)l)\'l) tlt e c'ollst-l>l, lt l'isc's the cOl'Liillera 01' f;lernt 
1)l' lt frOlll {,(lOO to 1:2 ,0 (10 feet. frequently wrapped in 
cloud,.;, awl fo]' that l'cnSO l1 coul('1' and llloister, \\'ith als< ) 
iL sOJ IIl'lrhat d('n,~,'1' COI'L'1'illg of e \·eJ'g'l'l'I.' ll shruhs and 
s11]'ul),)' peJ'l'nlli,li s, To this zon e lYe OWl ' some of Ollr 

gm'dcll plants. alllongsL thew, varil'ties or calceolarias, 
lupins, clelllatis, l'c:lIUH'rjas , alltl tolJ<lcCOR, It gradually 
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passes to t he alpine Le]t of f;pa J'sL· ly dotted dry, dwarf 
plants. 

'rhe PerU\·ian Ar](les was O li CO tlr c !'oat of a po\\"c r'l'ul 
awl ac1\'311('cd ci\·ili z;lt ioll \\"Irieh Ji ol1l'ished l111til th e 
Spallish cOIl(jnosts of t l,o :-;ix teellth ce ll til!'} : Il V \I' illr ­
p!'es:-;ive ruills are the ollly tracl'S to be foulld. Agl·i cnlt.llJ'l', 
with irrigation allLI lJrUlllll'illg, \\- ;lS thell brollg·ht to a 
point of perfection which Ir aH not bee ll eq lwllecl s illce 
ill tl rat regiOll: but large areas whi ch lwd lJL'e ll uwl cJ' 
culti I"1ttioll llO \I' lie lleHol<tte, clairl1l'd 1,y t he d osed. Th e 
proHperous citics which lincLl the shore, llL'Htle(1 ill t ir e 
va ll('ys, or cx pawle(l Oil the pbteaus, ha \' o fallon in to 
ruins. Thoro i . .' no lloulJt t hat ill tho tiUll'H (If tIl e lucas, 
Quieitutls a]\(l AyHH1nlfi, LeforL' t he a(l\·oilt Ot EuropelLllR, 
the Le lts of H'gi::ttttioll :.tl1(l culti\' atioll w (.' l'e 1,rotl(I l' 1' on 
the Pttcifk ::;lopes than t hey ft r c BO\\· , which m:l . .)' 1 Ie Line 

eithm' t o Letter climatic con(litions or to ftrt ilkial irriga­
tion, or to both. 

Atacanla. AlJou t the latitude of 20° ~., th e mpiLl 
llec}ivities of tbe coastal l'H1lges give ,yay to a :;uccessiol1 
of ]H'oaLl terl'1lces hrok ell uy rallges a]Hl rising' in steps 
tow:tl'lls th e top plateall s of Boli via. This regioll is 
practically all nh;ol ute ll esert the soil of \\"hic]l is 
ilJlpregnatel1 allCI co\·eretl with alk;~li s, perhaps the 
hlrest place of the tropical workl. }luman hal,itatioll s 
arc ell t irel,r confincrl to the coa"t, \"h ere water call l,e 
hrld by Lorillg . aud a few strllggling" troes and sage-Lushes 
:1llel nr e"q uites are oecasionally llI et with. From tel'l'a<.:c 
to t enace, amI up t he na ketl scar ps, the desert ri ::;eB t.o 
auovc 10,000 feet, only to merge in to the ::;carcely less 
(lrea1'Y inlaml jJllll:1S. Yet it is frolll those \·el·y deserts 
t l rat one of t he lIlUSt \·alual.dc fl'rtiJizer::; - nitmtes-is 
extracted alllI s llippct1 to t he w]r ole \\, urJ,]. 

Central Chile. By CalLlera, t he Llesert pl·opel' stups, 
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and by a g l'adn;\l diminution )f aridit,y passes to 1iI0l'e 
prosperons Iall c1;.;cape,c; , 

Situate( I hetwoen [L coastal ra ng'C' all< I a moun tainoll!'! 
backg1'OllllCl, the eent ml ,'a lley of C hil o is ;L l1nost all 

exact n :plicit of the Sacralllento yall ey of CaliIol'llia, all ll, 
like it, fmllkl y medi terranean in character, The \"idl ey 
itself l];l s it g'l'ilssy floor \\'i t h a thol'lly brush, lIl ost l,)' e \'('1'­
groen, o f milllosas, eo lidias, &e" recalling th e chap;trra l 
an(1 the lIlaqlli s_ It is 11 0 '1' llei11g thro\\'n open to the 
cnHi,-atioll of 111 editel'l'aneall produce, th;wks to irJ'iga­
tiOl)' F a rther in"'n(1 the i'i lopes are clothed wi th a tilli er 
wood land of hanl- and small-l eaf i'ihruhs like 1/ ~~ill(/jl( , 

SI'l iIi I/ U f '/Il , SlL) II W', and el:!('tlZZonia, ,,-hich striking ly 
J'eselll))] c o,-o)',(1,'l'oen oaks an(l othe1' l11l'd ite1'l'allean e\'[')'­
g reens _ Al,o" l' t,hi s l lolt of ,,-oods til e eyergreell b!!c(;hC's, 
c0 1'1' c,~p()n ding to il cxes, lII a.l e th eir appearnnce in rog'uh1' 
j" ll'ests. Amucarlas repb ce the pines of Calil'orni:t: 
t nl )e ri'i and blllh:; 11 re Jtl arkerl features or the yeget.ation. 

South Chilian Rain-forests. A little to th o north o [ 

Va ld i"ia, lly 36° S, begins t he forest-n·gion uf Chilo, 
wi t il th e predominance of the [wi'itml moist, weste rly 
willd s, \vhich produce an eCluabl e, Yory rainy clililate, 
",arm tempera te ill the north , cool in the sou t h. The 
wh oll; coun try thon 1,eco111es a,lmncl antly timbered up to 
t he t ree-li ne. The lo\\' er Lelt represents a t n lC towpemtc 
mi~ er l r1l in-forest, dark and dense, composed or se ,'oral 
evergreeu sHl all- amI hard-leaf LcecheR minglell \yith 
lear-sheading t rees of the samo genus, a wea lt h o r 
cl iUllJol's and epiphyte~ , uambus and tree-fem :', amI of 
smaller h'oes like the nlagnolaceous cLi' i?n!J1:! 1\'-i ni t? I' i <l lHl 
soveml other kill Cb , ;ullong which arc conifers. ALove 
5,000 feet the fOrL' st pas.ses to the shr \lb-\\'ood Jallcl of 
~lwa.rf dccilluons IJeeches, Thi s licIt ag;tin giYl's \\-;lY, 

at allout 6,OO() fed, to a hush -Ialld or bar],crry, Cl'an-
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lJclTY, cscallonias, fll1(l othel' shrnl,s. The upper alpine belt 
cOll sists of pcrenlli a l hcrl ).", scatterellon gravel and rocks. 

Extreme South and Fuegia . The forest region CO I1-

tinnc!) ullinterruptcdly (lown to thc ex. treme poillt o f 
Fuegia, on the wcstC]'J1 ,dupes, HIltI thongh ret;tining its 
evergreen character ill spite oE the high btit u<lc, i t 
(,cconl cs poorcr [tlld poorcr both ill size and vari l)ty, 
The S:lI ll C slllHll-l ea f g reell heechcs spreatl to the farth ('st 
south with th e rlrimys tree, but trcc ,fem s, lianas. 
cpipllytcs, fLwl lJamlous disappeal'. a])(l with thcm t hc 
Wal'lll-telllperate luxuriance. No,,' tho forests arc clark 

alld (lalllp; sO lll e\~' hat 1't'se1l111 iug our spruce l orcsb. 
allil under thcir !lca \')' canopy t hero is oll ly it thick lit te r 
a t rotten w ood , wi t ll a soaked carpet ot llIosses ;1llL! 

liverworts , sOllie forns, anrl a scanty nllclorgro \\'tll. Lik e 
tlte prcceding·. t he i:ionth C'hilia,l1 n~g i () Jl remains an 

inl]'ortant t ililber asset, uut 011 necount 0 1' the steep and 
I.'roken nn t lll'0 o f t.h e groulld C;l,]lnot l lc put to other n ses, 

P unas. The hig her plate;Uls that stl'd<:h I'ebrn:n the 
cord ill cras of t he Andes, wi th t.hc,j), ahrnpt <lll,] e:.;r l'elll e 
a lter ll;Lti ()l1s of ll cnt and cu ld , th e ir SCH ut,), millf;t1J, aud 
their dry. icy willds, recei\'C.! the name of ' pnnns', Th ey 
are vast wastes o E l'Ocks [llld salt , the worst type.; of 
which a r e al.lsolutely bare, \I"hile ot hers al'O strewn \\'itIJ 
the' iehu ' feath er-grass in dry. In'iRtlillg tufts: hulL:>, 
rose ttc - [lml cushion-plallts, and alpillo Lushes are abo 
chtnactel'istic, SOllie pUlltts at a ]o\\' e1' lo\' cl , Ii ke that 
of ,Jujuy in Argelltille, arc treeless grass·lands o E a dry, 
yet Illore prosper ous and ll sefu I, uescri ption, 

Th e pllll;l~ arc YCI'Y thilily illhal ,i ted, 1'01' nlst tracts arc 
" ' holly de,'il'l-t. rj'h l'Y can not ])c utili zed £1)]' agriculture, 

or ('\'l'U 1'0 1' g-mz illJ.; PUI'poses to all,)' large extent, except 
ill sUllie she ltered corners, The nt.ti vo camel, the llama, 

,llollu finds ;1, ~c,U\ty food, a,ml it is IIscd ,lS n puck animal. 



CHAPTEH IV 

AlJSTRALIA 

LY I)I(; ac]'oss th o t ropic or Cnj)l'iCnrll , t hc yast A 1IS[J'il­

lian maSF; of Jallll iH primar il y d iyidc,] illl l) all ill 1'1':1-

tropical ,wel nil extra-tropical p()rtion: l ,ut th is 
distinction is mos tly felt a long the margin s o f tho 

_ continellt, fl-llll t he desert celltrc '-,11"i es littk [ro lll sontll 
t o north. 011 n earl y n.ll side" t he l))nrgins ar e high er 
than the int.e rior, and, forming L';t l'J'i l' l'S \r h ielt ]i l' at ll\l' al,t 
tho pa ths o f the \rilltlH rusui llg' in fr HI tho su!,),(jundiug' 
seas, 1'01) them o l' most or the ir 11l (Jist lll'e, ie;l"ing t he 
cellt re almost milllcsB. Bl'Oadly spcakill g', A nst ],;l lia 
may be descriheLl as ;1 el l'so rt " 'ith a fl'illg\' 0 [' "cgd;ltiOJ] : 
uut \"herons ill the nOl'thcl'l1 hall' the nrinl'all. \l'l ,ie]l is 
of the lL1 011S00n type OCC llrs ill SHUllllcr , thc l,:d l'a -tj'()l'ical 
portion depom]s for itt; \YLlter mainly on tile ,,-estol'.l,\· 

storms of the austntl SO:1S which, in willtOI', l'cne il til(_' 
two southel'll points of the contill ent. Ollly the JIIidlil e 
of the east coast cnjoys t h o Len cf-it of t h o ,'OUill -l'<lstel'll 
trade winds. Australia does not r each lati t udes hig h 
enough t o experience any severe cold, ThL' 8no\\'S \\-liich 
occasiol1f1,lly CO\·01' tho lo fti er ll:1rts of tlH' sontilerll hig h ­
bnds are n o"er of long dura tioll . 

Northern Point of the T ableland. TII\' JIOJ'titCl'lllllf )st 
point of the continen t is li tt le kllO\\'1) as yd, A lOll,!..!; 
the Dhore~ of the warlll seas it enjoys a ,,'ct l'f' l'i ().] (., 1' 
fh·c months' duntt ion and 11 )c:trl} ,\, \'('I'il gc Pl'ec il lit;I,Lioli 
of 66 iJJ ch es. A few tracts ur lnx llj'jilli t tl'(Il,i<'::ll for('s ts 
are knuwn, lJu t it j" ulI ct' l't:till jf tl l l',)' al'O JJI l'J' ,1.)' or 



' .' 
'-: 

o 
to 
o 
t n 



NORTHERN POIXT OF THE TABLELAND 173 

local OCCIllTellce, Th c pn.'\';1 il ing H~gd;ttion is o f a 
somewhat dry t.)"l1L' , m,ther \) 1' the 1l;ltl11'1.! of ;I, light 
monsoon forest passing tu th e t horl! \\'ooel, ' I'rnpic;\l 
plants lik e thc jllli utrillll'" ;\llt! ;t 1l111111 'I'\' ()r pl1llll S of the 
Indo-:'I In1n.yn,n r cgion lHC' 1l1lt! 01l1,tL,dl y jll'esent. wilh onc 

'\ ~G_II 
\ ..... .. I 
\ .\ . / 
\ ' I 
I , 

or b\'o large tropienl r:;peeies o f legllll1inolls nnd other 
Ll'ces ,; mt1ngl'oyes arc h Nluent a lollg the CU,Ist, 

Except for n, few settlemont;; of \\'hite lll e ll doUel t 
auout thc shor<'1 tll L' country i;; left to the Pl' illliti\-c 
AustraliaJls ; but it is destinl'll llY it;; t'lilililte ;Illd soil 
to enjoy it prospt.:l'O\l ;; I'utul'l.!, 

Th e adjacent i~:olall,]s are fairly well \\'Uod ud, 
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Thornwoocl. In the r ear ot this fil'st belt. froUl the 
south of th o GnU ot CtLl'pentaria to , Tictoria, River on 
the west, stretchc;;; a somewhat hilly zone of very]ight 
tropie:a1 woolls cftstillg th eir foliage d\U'ing the dry 
period amI resc ml)l ing the eaa,tin~"L of the Brazilian 
sertrto or th e rain-groen woods of the East African 

ANNUAL 

FI G. ;)1. M enn Anllual }{ainbll of AU Bil'ftli;1 , in inchos. 

pln, te~l11 s . Acacias play here qllite a predominant part, 
with enc,11y pti of lIl o(lel'ate height, melaleucas and the 
Allstmliall tefL·treL's. 

TrOlJical Savana. Tue light rain-green wood;;; of the 
11(,rt l! thin (J ut fartLl'l' in land; th e precipitations also 
fall l' L, I(Jw ;tll Hllllllal 4·() inches and display great £tuctua­
tiUllS hOlll year to year. 1'hen come;;; the sa\'ana, 
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fit J' etchin~ 111 n, l )clt from ]) ,1m pi ll rlant1 to t h ' noct.h­
( ' fl,s t l ' l'11 hi g hla nds . a lik l' on t he \Y l),,, t C l 'JI p la tea u and in 
tl lC cc nt ra l lo\yl il lld .'i, oye l' t he large lc vel" hrok l'll I ,y 
shor t rit llg e.-; o f h ilh of t h e fo rm er, a nd 0 \'(' 1' a Itat or 
Illl lln i ating territory fa r th er l'a .-;t , 

I n it" gClIc l'ctl ftSpect, t h e S,W,tlla, i" a h t: ush q[ btU 
t ll f t - gra~." , dotted " 'it,1t p:ron's or soli t:u-y s ]l0cill ]('I1S o f 

CLI:\IIJ\TE REGIONS 
11'ilh Trpc SlaUons 

'II 

\;::fj::JUlCf.'lnn 

~}"!lJUJ1 

FlU, :'\ ' , Soaso nol ,\ i, t l'i buti oll "I' Ha in Lill i n Austral ia, 

l (J W shru hI 'y trec's, most ly eYergrccn I ik e c ll cal.rpt ll ,~, 

o t: heath-lik e (<:: a.su<trin as), or ag fli ll w ith thick et s of 
acacias, Tho most illl pOl' tant trees of t hi s S<1\'<111,1 are 
aga in t he Illl'JlI k llCaS a nd Ul\.) tea.- tl'ces. As in A Erica, 
illld r\ lJ1t'rica , t he ],oll1ha x t reo is ('ollspicllons, Thjs 
l ,elt is fn:(j llcll t ly in t elTll pted l ,y Lract:; or scrul), ,tnd i ll 
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Qucenslan(l, wes t of the mountains, it is especially claimerl 
hy t he Brigalow-scrul) , consisting of acacias. Towards 
t he sonth , the sa \-(Ulit passes gradually into desert 
through a belt of acacias, I.y the disappearance of the 
grass allil the scattering of the Kbrul )s. 

Scrubland. Between the wooded areas of the coas t,d 
margins and the inland desert there lllust, of necessity, 
extellll a trallsi ti on belt, where the railJfall is not 
alJlmdant enongh to support a continuous amI dense 
trce-g ro\\·th, while, 011 the other hand, the irregularity 
and di stri lmtion of the prccipitation are not Ea\-ourable 
enongh for the deyelopluent of largo grass c[u·pets. 
Thi s lJelt, if wo recall what Occurs on other continentN, 
is likcJy to I.e cha racterized hy a scatterell yegetation of 
e\' L' rgrecn shrulls with a scanty adlllixtnre of grass. 

Threo main types of scnll. Itaye lJeen ,li st ing'lished, 
eaclL \\ -j t lt it specific appearance. They are all l'cstrictccl 
to bclts which haye a yea l'ly l'ainbll o [ under 30 inches. 
Of tho three lllain types, t\\'O, yi2 . the' Brigalow ' and the 
( Jrall ee' sC1'nl ), appeal' to req uire at least 15 inches of 
yearly precipitation, whibt the third , t he' Mulga', in i t~ 
poorer forms, seems to 1)0 alJle to stal1Ll e:drClll ely n,rid 
condi tions, nnd thereforc penetrates far into alld aLll ollg 

the true (l eserts. The rcspecti\>e rchtioll~ of the three 
types wi th their phyFiical conc1iti O ll ~ ha,ye 110t us yet 
l'oell properly wOl'kell out, though the H),igalow scrub 
is a speei.fic clutl'acteristic of t ile hot, tropical conditions 
of northern a nd llorth-eai>teru Australia, wbil e the 
Malloe characterizes the WLU'lll-tetllpcl'ate clill1ate of the 
sOllth ru awl south-westerll parts. 

The Brigalow Scrub is best repre~c llted ill Queensl and 
iJe hillll t he con~tal range a nd south of the GnH of 
Cal'pL' ll taria, iLlllid clillla ti(; cOlldi tionN \"hich reca ll th ose 
of t il(' drier p<uts of the Brazi liall ~e l'tao rmd the purtion 
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of t.he Egyptian Sndnn ex.tending at the foot of Ahy,,­
smut. AccorlliJlgly, it,; appearance allil 111 0110 of lire 
offer a striking reselllhlnllce to tile thorn-bushes of 
those rugions. 

The scruh llerivo.· its name frolll its chief component, 
tho Brig-alow acacia, a fihl'ub or small troe with banI, 
grey , ,;i<:kle-shaperl leaves, and Ilmkes a true acacia 
thol'llwood. lqxtrt from tbis, ,,,hich i,; ve1'y intolcl'Ullt 
of other trees, th ere are two trees of t he same family , 
and a fen' othel' tall shrubs, the HlOst characteristic 
of which is the sallllal-wool l or Iiog-wool l. Tlle small er 
plants allil WOOlly purennials gather roullll tho centres 
formel l by the t:t ll s llL'Lll,s, and orten ulnke lip illlpL·ne­
tr3b1o thickets. Omss i,; very SC;tnty, but horl,s wi th 
bright flowers-the Africall lllarigoki and tho scarlet 
pimelea-reliove with their gaudy colours tho prov;Liling 
shimmering silvery-grey tOlle. 

The thorllwood becomes more Sc;tttol'eL1 towal'Cb the 
dry interior, amI passes into all acacia semi-L1eso rt, lmt 
towards the east, awl on moistcr soil s, it ilw;\\les tho 
savana and passes t o a park-pra irie with gmss-glalle". 
The scnd, a.na the gras~, howover, never interlllingle. 
The thorny bn:-;lt aclvance~ iIi tho midst of the swarlis 
with an unln'olcoll, impenetmule front, and, llntollchCll 
by cattl e or sheep, ~ lowly cln,ims the gras,; expanses 
which have boon exhausted Ly uxces!';ive grazing. 

The Mallee Scrub belongs to the half-ilriel iu tcl'ior o r 
tho southern allli sOllth-wostel'll por tions ur Australia, in 
a warnt tempomte climate. The illlpl'e::;sion given by 
a l\1alleo laudscnpe is OllO of extreme Dl onotony: ' A 
boundless, ,y;wing sea of yellowish-brown bush08. In 
the fa,1' di8tance js th o Line outline of an isolate, l hill 0 1' 

a granite top. OtllOrwise the ulli[orlll dark-l ,ro\\,ll circle 
of the horizon remains unlJrokClI, silcllt ami lllotiull-

N ~ 
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l('ss, rxcr p t fl)] ' t ho plailltil't~ CIT o f th e scnd, FOIl-l o r 
Lho rustle of t ILe Ill'y LlI'igs stil'l',,"1 II)' a pnfl' of wind .' 

This sc rllb is COJllPOSI"l. in th e main , or t hree or foul' 
1.ushy forili s o f e ll c;tlypt us. crowd ed Logethcr. Each 
shl'lllJ consi ."It.') o [ n c:lo,~c c rop 0 1' 11ll1l<1l e o f long, thin 
sh()ots, o f tho height or n l1Ian , ending ill lJllnch es 0 1' 

long dllll.gl'c,'n, ie'l.thcr,)' 1e<nes. A s iliall cOllifel', ntl1.d"is , 
uCCIll'S occasionall y in thc lJllsh: "lse\yjll'rc, t.h o strange: 
lII e lalcllcas, t.he lcafless C,lS11al'in<'ls, and n, fC \I' oth cr s 
,\' ith ll l' ,tth -lik l' 0 1' , 'crti eal le,l\'()s, appear II'I)(;re t he 

scrnl, opcus. Th erc is 110 grass, an(l hardly any fl owers 
Oil the Lare , re I[O\I' 01' rll s t -cololll'<,d so il. Sl'asons lIIay 
pass with out alte ring t,he aspect or the ]I[alll'c, t n which 
no exact analuglle is kn o",n in any part o f the ,,, orld, 

The Mulga i1ppe,u's t o correspond in SOIlIC 11I eaSlll'C 
to the ,tcaci;t sellli -desert o f' Africa ; bllt its aspect is 
1Il0r e \' ;l.ri ed , its .Jd illit ion IlIOr e vag ne tha.n that o f 
e i ther tlte Brigalow 01' the Mallec. Th e Dill I\(' is prol.;tl ,ly 
appliccl tu the se llli ,desert scnd, \l']lich l,o rdel's 0 11 t,hc 

defil' l' t a l1lL llenetrn,tes into it. TIme; th e west erll margin 
01' th e gre,Lt plate,LU with ,1 minfnll under 10 inches, 
thl' C;tste l'l1 foot uf the salli e taJ,l e lallCl frOill south t o 

)IC)J'th, allll L1 w strip 01' higli e r gl'Ullll,l '\' it h hilI-rangEs 
tlu.t soprtl';ttc t h e g r eitt srtncly desert on th e north 
frolll th e g rell. t Yictol'ia d ese rt, 0 11 the sO\1th amI Cll (;1 ()Sl' 

litany tract:; of plll'e desc l't, a,ppent' t () answer to th e 

d escription of the :'Inlgil krritol',Y. 
Mulga appears to he lllad e IIp of 11 f;cattcr etl scruh 0 1' 

thorny acacias, ,\,it h n, ruggcd ca.rpet o f grai:ls, SOlll e­
times it i s Rui(l to crowd Ulto d ,'n.~e thicl, Gts ; sometim es 
it rcsemhles ;t lo w lll eag re s \\'a d stmld ed witll llllRh 
aeacias: ill t hi s I'OI'Ill i t is t h l' l" lui\'all' n t of the Illargi)li1.1 
vegutntioll o f the ,':)wlmw.;l' ;-)n )w/'Lt: so metime.'; it occU/,,~ 

as oases ill t he d esert. AIl1 01lg tl j() g ood fochler-gr,l sses 
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aVl1iJa l ,lc thore a rc rcckouull su\"cm! ;';p UCICS of thos\.) 
kinds o f U ,ld1'OP(i[j(/}i, (I)'I.,I'i r7n, stij)u, &c., " 'hich occur 
a lso in :trill pa rts of Afri ca ;llill A lI ll'l'ica: oth L'l's, lik o 
the ka llg aroo g' l'm;s ;111 , \ the l'UI'Cllp ill c grasI-), arc restri ctcd 
to Aust ralia , Th e typicn l ,lcs(' l' t g rass is tho 8L,inlf",,', 
whoso li ttle ball s 0 1' IOllg , lla n o,,", hairy ]ca \'os arc 
anchol'ed ill t hc saw1 1 'Y lIl oans or it ll etwork of IUllg, 

FIG, Gil . A station in t i ,e ::invn ll ;'l Co un l ry , N. Austra lia . 
Note t h l' g ras.; trl, es. 

thin , wiry roots. This sc1'u1) lllay ul ti lltately be reduced 
t o 11 t hin carpet of f:i o "\\'ering he1'l)s, with li ttle g rass. 

Tho htl'ge alkali t nlctH of the cCll ti'Hl lowlands, as ill 
other arid couu t ri es, ~tl'e coYor e,l wit h j uicy and tloshy 
sa lt lJushes. III the north t ho s \\'[un ps nre ueset l,y 
1'elati\' cH ot the Hpi ll nch, t.hu 1'hu[j{Jdif( : alld , 1I1ii!de /( uec!.;i (/ . 

These salt steppe';; proYl l!e ,]. gOO(! [uu, lillg for sheep 11l1d 
ca ttl c. 
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81)111e fOl'IIIS of ,,'Imt is h L' r L' include,] llllcl (' )" ]\ful,!..;a an' 
not en tin,Jy " ' iLhollt CCOII(ll lli c liSe'. The,)" ilia,)" sen'e as 
g)"azing gron Ilds during the 1':1 i Il'y ye:n's, \.)\1t the' \\\1C­

t llati()llS of t h\' prccipitatioll l'l'nclc)" Ulci)" p:LstnJ'ilge 
[11' 'carions and tClllpOl'Hry, 

Great Central Desert. This co\"(.) )"s t he InrgC'st pal't 
of the west.el'll bldelalHI amI porti ons of the ecntraL 
]0\\"] :tl1I1, amI is spli t into ;1 lnmdH.'l' I)\' minor arcal'; lik e 
th e Gl'cat Samly D esert, the Gi l,son ])cs(,l't, the Victuria 
Dcsert, amI oth c )" ,~, BeyolJd th o fact thut it cOlltaills ]10 

grass other tllall soli tar.)" tu fts of tJ'iod 1« illHI 8Lii II ij~,f ' 

anll , occasiomtlJy, flhru\,s of «(I'lfCill and ('W;U1f I'i I /,CL which 
con eo;polHl to the gU1I1 acacias and the tallHtrifiks or the 
Sahara, hUl t, is knowll of i ts specific veg-datioll. It has 
no oases, prop).;rJ,r speilking. b nt on ly approxillintiuw; tu 
thelll in lli a sllfL]'C or pittclw,., or Mnlga. B OI\" c I' er , th ere 
is a' Glen of Pal illS '(ill the llorth slojle of jhcdoli llell 
l{,:Llllfe. 

".. 

Murray-Darling Valley and South Australia. At 
t,ll c l):tek of tll(.: south-(.:[lst(.:l'l1 highlands the plains arc 
cloth ed Iyith a grass-land of a \l'LL rlll teIllperate type, 
th e sU l'fnce oE \yiJich is sprinkl ed ovel' with trees awl 
shl'u lJs- a pa.rk ILtllllscape l'esOIlIl,ling some formations 
oE sonthcm Rhodesia 0 1' of southern Brazil amI 
Urugnay. A silililar park grflss-bml of a warlll 
t empera.te stallJp (.:x istetl at onu time along the coast 
of South Australia, lJut i t has been largely trausEol'lllcd 
for agricultural pnrposcs, 

H ere aga.in eucalyptus, acacias. mimosas, amI other 
lll'ightly fiolycring trees and shl'ul,s compose the high er 
Ycgctntioll , " 'hil c :LJIlOllg the sh,) rt gras:-;es are intcl'­
spL'J'sell a large llU 1111)(,1' 01' I lennii J'1I] h erl,s, which j,mst 
into f!.o IY l: r at th e IJeginlling or the miny season ill 
" ' illte r : the Sllllllli er is parched allLl scorching. One 
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encountcrs here an appl'oxiwation to th e condition (ll' 
the mediterranean clilllates: aUtl t his is increasi llg ly thl.: 

case as one travels fa rther south, 
These lands within t h e belts of 20 inches of rai ll­

fall should for111 excellent ,yheilt a.nd maize tenitol'i es, 
but a large part of th elll al so n Wonls ;1 \'ast sCOpe to 
pa>.>toraJ indll stries, 

Mediterranean P ortions of Southern Australia. TJ te 
belt o f " -I.:s tl'rly stonn s of thl' a ll stl'Lt[ occ:m :1rh-all cufi 
north wa rLl s in ,,-i 11 tel' 11. 11(1 1'\ ,;tcill's t lte bra son tllV]'lI ,'x­
tensions of AnNtntliLI, cl't 'at in g- a. l,lill]ate alllltlfit ,·xact l.r 
similar to t!t:1t Ot th e Me,jitel'l'<lnl'u n, Accol'llillgly, tll e 
vegetation of son th-\I' estel'l\ Anstmli:1 and that of South 
Victoria is in 11I:tll y respec ts :1 J'l·plica (J I' that o f t he 
l\i editel'l'ane<tn,oL centml Chil e, and oJ Califol'l1ia, Iti-i 



184, A USTHAL1A 

ll lOst ]Il XllJ'i111lt expre,~sioll is ,'() Il11ll n long' th c south­
\\' cs tl ~ rll shon' or All Rlralia, ill Jll:1.i I'Rti c C'\'L'J'g"l' ecl1 I'O l't~ sts 

F1G.115, G II" ,-trcc QJ' Eucalyp lus F , 'J'c; l ill Ausl rali,1. 

of tall. encalyptus, " 'ith au n.]_l\lIldall t nnrl cl'g ro\yLh of 
llal'(l-]cl1.\'e.J slll'nl,s, 1'1lt pl'1ldi eal' y )1 0 gnu.;s c1lrpt:t . It 
is extremely j,ic!l in j'L'IlHtJ'kl1Lk sJll'IdJ,'i \I'i th '_,eauLiI'll J 
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How er s, H ere is th e hUltl e o [ the:-;c gorgeo l1s ~hl"\l),~­

acacias, 11IilII O!-i<lS, pl'o t eu~, ltn,nksi;ls, and heath-lik e 

Epac1'i.dur 'cuc-\\' hi <.:h <I n' !lO W cul t i\-atcrl al oll g th e 
1\1editel'mT1cl), ll a lld Pl'(J "jrk ll ,~ \I 'itJI Ii () n:el.',~ ill lllid ­
win te r, At t ho I 'Llck of this l 'l, lt the l'a inbll rlilllilli shes 
vory l';'lpidl,)' , ;llld t il e "CI'UI" lllailily of th e Mallet: type, 
inl el'spol's(' <l with grass-hillIs, fUl'lils an intenllerliate 
zOlle lel\ dillg' to Ol e illlalirl :\lnlga, 

Along th ' shor es or t he Spellcer GulL th e for e,~ t form 
is lllllch It:ss dc\-c loperl, lm t t he unrkl'gw\\'th of harcl­
lea\' ell shl'IlLs I,nil(l:,; extensi\'e sc)'ut, ,,'hich ex,wtly 

corresponds to the CalirOl'lliall chapanal and to tIle .!\l e(_li ­
t el'rall ean alirl Suuth ;\fl.'i CH Il lIl aq ui s, Tht:"e [onnati olI S, 
which an' sUlil e tilll cs t el'lll ccl sal1rl-h t'aths, a re frequen t ly 
intelTllp te,l I),)" tnlc t~ o f 1\lalloo , 

It ,,'as to ],e expected that t here shonld l ie a free 
intercha nge of natural prO(lllcts lJl-t" 't:C: ll countrics so 
simila,r [tS this awl the .Jleditl' lTanean a nd Gu lii'Ol'ui ;" 
From Em'ope, Australia took t he yill e, t he olin!, the 
orangc, a nd l11d el' lllll' ),'it (J1 it s frni t-tn'(':-;, \vhil e it scnt 
back Cll c; tiyptns, aClieia , all,] a large llllllll., l' l' o f util eI' 
shru1.>s awl Ol'lwlIl clital perelilliai s. Qni tt: lJatumlly, 
t hc,'w .'Ill.~t ),il li a]) Riyi er;)."; Hre ll e \'L!l()p~ng a long t.he sal!l e 
lines as lhe ~J edit c lTancan alll! Californiall , " 'itlt \\'lti clt 
they cOlnpetc as r egards the "inc, orallgc, alll! other 
fl'nits , 

S avana W oods. P CJ'hap'" tb e; lllost extells i \'C alld the 
most wie ful plallt,-fol'lll [1t iull of All ,~ t rllli[l , as it is also 
th o Il.)()st cltclmcteristic, is th e (, ll c;tiypt ns S,l\'cUlH, 

Afric;l has tli e l luolla1" t ill' ('l' il,u, allll t he 1 10 1';1.'';Sll ~ 

pall1l , all ll llliln,)' lcaf-slll:ddil1g t r ees ill it'i Sa \ 'aUilS ; 

Sunth Alll l: rica possese;t..:s abo Scl\';tn a \\' ood e; u f t he 
decidllous iypL' ; 1m!, Ansll'a!i;, posscsst..:,'i ill th e euca­
lyptus all l' \ 'l' l'gl' t:t' 11 (.jIJJL,el,-tl'eL' u1 tI ll' gn'atest Ileant) 
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and ecoJl om ic ntluc. III the lu cditernmcttn coastal fl trip 
of \rest Austndia th e euc<l lyptus ton'st is, proporly 
speakiu,g, an cn·rgrcen \\" 00d lnllt1 o \'ertoppecl l,y encn­
lyptns trees; hut in en.stern AUfib-ali a., over mOfit or the 
cO<1Rtal hi ;,;hlaTlils a:s \y ell as O\' e r a 1'1'0:1(1 margin of 
pl:litls Oll the illland side, th e euca lyptus is intimately 
i\,ssocii1t el1 ,\ith the gTass-lan,l. I t sbm(ls either singly 

Fin, i)\), Eucalyptus fores t cle;ll'ecl fot' IY], eal: h;ltTcst tilll e-S, Austra lia, 

or in loose forests : "'hCll sing'l e, it is regularly clotted 
O"'~ 1: the gl'i\.'sy phtin \\ithout unclel'gnnrth , and casts 
klnlly allY sh,ld e II,}' r eason or til e \'cl' tica l clrooping of its 
scythc-1ike Icaves: Wh Cll it, ()CCUI',':; in J'egular forests, 11,,'-; 

in tll e JJlOlllltaills, it mar lie entirely destitute ot any 
undergrowth other than grass, or possess a sort or 
sCl'u lJI,y underwood uf evergreens. The fOl'e,~ts tU'c 
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a,1 Wf\,ys loose, and extreulely clear, a,ml the trees l'eaeh 
huge dim ensions, rising SO lll etinl es to 300- 400 fl'e t, 
furni shing an excellent t iulber . Th e !:itrong tap-l'oot 
ii:> aule to reach the groull(l-\\,ater at great depths. 
They may lie truly rc'prcs()llLetl as the Illost useful trees 
of Australia. 

From tropical Qileens]n,nd to N c\\- South Wales the 
land co \'erell lly Sil \ 'HI\;, \\'oo(ls is extrl!ludy h"oul'alk 
to agriculture, (lnd th e range of prolluce tlmt cau be 
raised \vith I:mccess is enonllOUS, including sugar-cane, 
coLton, pine apple. mango, and other equatori;tl produce, 
as well as llIeditel'l'[\,!1 eall; am] even northern crops and 
fruits ill Lbe souLh. Th e cucaly ptus sanll1a i:; equ;tlly 
favourable to grazing amI del'i\' ed illLlu :;tri es. The Lolt 
charact.erized by it, on accoullt of its extent a,JIll fertility, 
may 1e said to be tlte greatest agricultural ;tsset of 
Australia. 

South-eastel'n Temperate Rain-forest. Th e seawtm] 
slopes of the eastern highlands, south of th o tropics to 
Cape Moore, receive min fairly regulal'ly throughout 
the year, and eujoy a mild , Illoist, and CClualJle clillJate, 
which detenuilles t llC dC\'elopment of temperate raiu­
forests. This hilly coastal strip is soon follow ed inland 
Ly the mountain ranges. 

The Australian t €! lI1perate mill-forest has a physiog­
nOIllY of its own, distinct from that of any other in the 
world. This is due agai n to the presence of the colossal 
gum-trees, 300- 400 feet high, which compose an irregular 
and light canopy, far above the 10\\'er tier. The latter, 
which resemul es the rain-forest proper, is characterizeLI 
uy an auullclallce of graceful tree-ferns, the cyathea.", 
al fiophiltu::, clicksonias, and toden!', of al'hore[\'l cmn­
pUIi'itae, acacias, ami ji ,'otea ce(Jc, together with large 
climlillg fom s amI grasses, while the undergro\\'th is 
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crowded with forns. III the y,.!l oys, the seconel tier 
consists almost exc]nsi \·el.)' ot those tree- and herb-fermi 
,~hich haye gi\'en the 1111111 ' to the tUIlOUS fern-gullies oE 
south-eastern Austra.lia, 

The orange and villc, Ulli l ce reals, chi efly luaize, are 
grown, and da iry i'<ll'llling, allll IIHl.liy other such ill.]mi­
tries, gi ve a n 1l1l1imi tetl scope to th e agl'icul turo of this 
wealthy territory. 

Northern Portion of the Eastern Highlands. Wi tlJin 
the tropics, tilt) eastern part of the Qnecnshnt! hig h lands 
receives the Lenefit of the ~ou th-cast tl'il.dcs ant! of the 
summer monsoon, but it is only along narrow and 
short strips here and thcre that thc rainfall i." sutticient 
to support thc tl'llC Relva 01' min-forest. The general 
vegeta tion is of tUttt ligh tel' type of tropical forest called 
' jungle' in Inelia and' bush' in Australia. The enca­
lypti, acacias, 'tucl banksias play here <]_uite a fiecondary 
part in the vegetation: they 11re r eplaced l)y trlle 
tropical species allied to those of the Indo Malayan fl om ; 
among them is found a fit inging-tree or tree-nett le. 
Near the tropic appeal' seYer:)'1 kiuds of antUc111'ias, ail e 
of which gives :)'n edible nu t. As lll ay Le expected , all 
tropical pl'Oelnce can l)e freely growll hero. 

Tasmania consists of a high tableland allout 3,OOD feet 
in elevation, rising awl fallin g in step-like terraces, nnd 
surroul1l1ed uy tt LU'ok en a,ml difficult hill-lanLl. The 
whole island is fn,idy well watereL1 , espeeially in the 
west, and its clilll,tte is l11ild. Th e c 'utral plate,w is 
a g rass-b11l1 of park-like aSl)ect , whil e the mountain 
girdle is clad with forests similar to t hose of south­
eastern Australia, ,y her E: the giant eucalypti amI the 
tree-ferns ar e lllost eonspi l: \1ous. In the west and south , 
everg recn beeches amI conifers, mostly peculiar to the 
island, iJJlpart to t,he forests th e appe;tmneo of those 
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ot south ern Chile awl Sl)ll!hcl'll Nc \', Zealand, Th !.; 
central g rassy platt'an is n;ltumlly Jil a illly postura l. 
whilc ftgri cul tul'l; tina" VCL'y hnJll L'ahle c01l11i t iolls ill 

the vallcys, Hud IU1I11)cl'ing on the ;; Iop(!:-; , 
New Guinea is comp lctely equclt()]'i ;ti ill its cl ililate, 

The intel'ior is as yet practically ulIkll ()\\'lI , I,ul it appcal's 
to be cnt ircly \\"Golled, The J\()l't hel'll por tioll , sl' pam teLl 
from the south IJya ILi g h l1I 01 111 ta ill-1':1.I),~e , SllPPO l' ts tIlt.; 
dcnsest type 0 1' k opica l mill-forest, \dl ilt.: ill (,jl e !'lOut ll, 
which is sOl ll c\\'ha,t dri er , t ll c svl va propl' l' appears to l ,c 
confincd to the I'i\'el' lIIa J.'gin;;, a lightcr [\))'l';;t OJ' jUllg le 
occupying the ill tC L'\'(.! lling Jallik Jt is a lso kll l) \\'ll 
that typical SiLY illl:LS, wi th l'l1 c;tlyp t i recall i ll g t ll<)sl ' ot 
Australia, arc fouil il illJ;w ll ;tl )out 1)()1) to I,:)()() reet 
on the south 'I'll , 'id e, 

New Caledonia, pamliei to thl.: C()iti'it;tl r iL nge (} f 
Qucem;]anll , allil situa,tcil Oil t,he Ill al'g in of t lte t l'opic;"l 
bclt , within t he tm de-wiud I)clt , enj oys ;L he; t1 t hy, 
cquaLl c, awl rela li vcly ,ll'y e]ill1 ;l,te, B ruadl,)' sl' l::<lkillg, 
it is Ili \'id l' cl II,)' a. IOllg illl n,ncl clla in of 11 1()Uu t.ains aw l 
high plateaus into a Jll oi,;b;l' ea:-,tc l'll alld it Ilri el' weste l'll 
porti on , T ile coasta l strip 01 luwl a nds, lip to I ,OO() [cd, 
recalls t hc sc mi-nl'i cl I ~<eit of Jl ur tlwJ'J1 An ,~t]';lli :t , \\'i t lt it 

vegetatioll oJ: sa\,ani1S ;Lllll a pecnl ia,' kind " I' ~w ()ud ­

lan(I. wi tll scattc.: rel l, st ull tcll llICLt k llC1l'-;, ,'-; lIl a lJ t I'L'CS 40 

fcct hig h, al'i f.li ng 0 11 t or ;lll C'llt i rely I ,a ru g'l'I) I1IH1. ()Illy 
the l'i \'c r III a I'gi n;; P()SSI::,~S piLl'LL I k l I )L1Il d,., o r t l'Ul'i l:il I 
forest, Th e ,,;l opes 1'I'0lJI 1,O()() tl) 3,OIH) feet il l'l~ IJI OI'l' 
regularl y t. indJel' l:: ,j E'xc.:e l't 0 11 th e r idgL';;, alld t heij' 
forests ,::!; l'l'at iy 1'l:,'-;l'l ll l)le t lt e J ' ;l ill - fl) l 'l',~tS or su nt lt-uHsLel'll 
Austl'ali il. The tippe r 1" )J'est ldt Ll isl ,lay,., a g'l" ';lt \\'ca lt h 
of couil'l' l's, ill l' ILlLli ng ill '<l lll'UI'ias a u.] I'I' I'II S, The dry, 
stony pla teaus are C:U \'I.' I'C ,) witll <l SliUl-t (! \'L' l'g'l'eell scn ti " 
The vari ety uf the \'l'gd;Ltiuli nlill or IIl e l'l'SOllI'Cl'S i ll 
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timher, pastures, allL! ngricultuntllnnd , 1tllc1 the pkH,.:ant­
neSH of the clima te, lllake N ew Caledunia a li ttle illl1e­
pendent world cap;tule of the highe:;t deve lopment , like 
N ew Zealand and TaslllltniLL. 

New Zealand is entiroly :;ituutell in the temperate 
latitude;;, corresponding to those of sou thern Europc; 
and enjoys, on the whole, it yery mild e(l Ll able climate. 

FJG. G9. K"ud L o;;s nnc! FUl'est , N. Zenl,,"rl. 

Only the upper reaches of the southern Alps ri:;o t o tho 
cold belt and possess permanent glaciers. 

Th e distribution of the r<:ti.nfall over the North I sluml 
and the northern point of South Island is fairly uniform 
and abundant throughout the year. This combination 
of an cCJ.uable allLlmi ld climate with It plentiful moisture 
is id ea,1 for the developlllent of the temperate rain-forest, 
which finds here [L luxuriant expression. One or two 
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speCIes of the 'l uHtllel' palms gi ve a touch o f the :·mll­
tropics, while t he wealth of tree-terns recall R south­
eastern Australia. State ly conifers , however, of species 
entirely confined to this region- the lm uri ((l (!1nm((nt), 

the k a,hi katea (l JOcloc(t1"2Jl!s ), &c., among them-give 
the temperate stamp to the' Bush ' . Ther e are many 
other huge t rees, Illos t of them with leathery, oval 
leaves. The extreme luxuriance of the forest iR clue to 
countless ferns, mosses, and lichens, &c.; clillllJers, creepers, 
and shrubs, which mak e progress a hnost impossihle. 
A specific feature is the absence ot bri gh t flower". 

Towards the south, the small-Iea, ved evergTeeu Leech 
(called ' black lJirch ') becomes incr easingly abun dant, 
and the forest losei'> much of its profu :; ion, assuming the 
aspect of thc south Chilian beech forest. Th e evel'green 
beech only covers the western slopeR of the southem 
Alps. On the opposite sid e oE the range, the rainfa ll 
llas decreased to 30- 40 inches, a ml tho forost l'emaillH 
confined, in all ill1poverished condition, to the Dlui;;tcl' 
gullies. Th e undula tin g' plain which e:denr.l s at the foot 
or thc Al p:; in spi te o ~ a £,1,11' min fa ll , is so Kwept 1,y 
winds as to LecoulC cOlllparatively dry. Tree-growth iK 
scatt.ered and low. 'l' j lC pl<tin is co v(; Lw l \Vitll a ::lor t of 
park -prairie or park- steppe,oxcellcnt a lik e for g razing awl 
ag ricultnre : here io the home of the N e,,' Zeala,ncl Het" . 

The natural resources of K ew Zeahtlld <"\,re \'ari ed and 
abundant. The tim bel' is extremely va l nalile twel plen­
tif ul yet, despite its rapid destruct iull. Ag ricul turc and 
grazing are very prosperous. SuLtl'opic,d and medi­
terranean frui ts, maize and hard wh eat, as ,\-ell as a ll 
Jul' t emperate produce, a re grown in large (luantiti es. 
With its uetllthy climate, and t he influx of the whi te 
popuhttion, it has now come ahren,st o[ Europellll corn­
ll1unitic:; in every respect. The nati \'es t hemscl \7(;.'3, now 

11 59. 1 0 
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fast disappearing, had reached a fair stage of ci vilizittion 
before tho arl'il7id of the white mun. 

Pacific Islands. The great uulk of the countless 
Pacific islano1s lie within the intl'it-tl'opical belt, and 
therefore enjoy it thoroughly equable, warm, and rainy 
climate, the outcome of which is a luxuriant forest 
growth. Palms constitute olle of th e 1)1ost com lllon 

FIG. 70. Pjn eappl e Plantatj oll. 

featUl'es of thcse islands. The coco·nut palm, which 
forms a fringe round most islands, and the sago ~ palm 
a.re the most useful. Yams HUcl coloeasias furnish 
starch·containing roots. The l.Jl'ead-fruit tree aml the 
lmnmm offer an cn.!;y llnd abundlmt food. Xumerou!; 
spices are also found , while cultivat ion can raise the 
whol e range of tropical fruits and produce . Mangrove­
swum ps occur occasionally on muddy shores. 
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AFRICA 

General. Wcll flstride of t hc equator, th e dark conti­
nent is the most symmctrical or the large ja,ml masses. 
With its c~ntre in the belt ot c'Juatorial cn.lms and rains, 
it passes throug h the regions of tl"ill1e winds into those 
of tropic:tl high pre:-;",nrcs, clear skies, and droughts, 
exposing ollly a narrow frin ge on either :-;ide to the 
mediterranean climate,,; In its broad feature", African 
vegetation may be sHllllllarizecl as follo ws: 

1\Ieclitermnean 
Tropical Deserts 

Tropical SaHll1t1,:-; 

Equatorial Selva 
Tropical S,tvtl,nas 

Tropical Deserts 
Uediterranean. 

The sym metry of this dingmll1 is l )roJ,;: (~ 1l by the 
unequal distribution of African lands ill the two hemi­
spheres. The much greater a rea under the northern 
tropic not only exposes a Jarger snrface to drought 
hut tends to emphasize the aridity of the clima te, by 
a sort of cumulative effect: hence the striking disparity 
between the Sahara ::Lnd the ::Lustral de~erts. Yeli th::Lt 
the mtios between arid amI total areas on t he two 
sides of the eq uatOl" <1re so disproportionate is llot 
ade<]uatcly explained by a mer e considemtion of total 
surfaces. SUllth Ahiea, i l-> open to the Illoistu r e-1lc'al"ing 
winds from the boundless austral oceaJJ, wi thout allY 

o 2 
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inte rLI;l'enee; whil e the llor t h and east of the cl)lltilll'llt 
i.'i (lo111innto, l uy the \'ast mass of Eunls i;l ,'[,O lll \\'hich 11 <) 

lI1 (J i ,~ture CO lnes, 1'l,e 1'(:' lati, 'e lo wn ess (I i' IllOst of llort hc rJl 

Africa. as contmsted "'i t ll th e hi ,rh e]c,,'ntion or tIll' , ~ , 

~) " 

E n¢ l; s ~ M;res , 
500 1000 

100 Fat.hom h ne - ---

sOllthern cxtremity, a lso pcrlllits lllUCh less cOllll ell sation . 
Owillg Lo those Cil'ClllllstancCR, in southcm Africa lit e 

place ot t Il e. c1 (.':,;e r t is taken lJy a \'a:,;t c:-.;tcnt or \'C ry dry , 
!.lIt nut c[(.'serl, grass-lalld, 

cp ' 
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The westCl'll c:d .cnsioll uf till' C(,ntill c' ll t fo l' thil' t,\· 
degrc('s 01' l()lIgi t.wk ulld el' t l)(.: 1)( ,J"t herl1 tl 'tlpic, ti ll' 

c :\ ceSSI\'I' ill"tting' (I f til e ,l t lll uSpllL'l'e l) \'l.' r th e hl'l,iling' 

::'~~I·· _. ___ . .. 20 :: ..... 
·40 =_--= 
• 80 
r 80 

72 . Mea n 1\1> (1U,,[ H,,, infall 01 Afr ica . F rI., 73. SC:l:;Q ll rd Dist rii) ll t ion ofHninl 

surl'ace 0 1' t1lil t desert, alllI til L' l:.\ i:-; tL'llce or it sufficiell t 
J'elid ' alollg ti ll' Cnil ll'a ("O il ,~ t, a t suh·e 'luatorial lat. illllle,;, 
COllll ,i il L' to prod nCe il paltl y III UII";UUIl il lld l lil l"tly 
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e1lnatorial l>elt of cxcess i\"e IIlOi, .. ;tul'c il lld t hc ex uberan t. 
Guinea selva, The equatol'i ttl min-forest i,s no t cll,l'l'i ed 

-o \"e 1' from s hore to shore, This is to I ,e explaillod \'Y 

• Mediterranean Vegn 

o Desert &POOi Scrub 
o Scrub 
IZ3 Stewe 
• Mountainforest& Grass 
• ParkLand (Savana.) 
• Hot\X'et Forest 

the t\lJf\onco of m oist nOl' th- otlstcl'n tr:1.11e winds ; lJy the 
castc1'l1 cftna torid por t ion bcing all c lcyated plateau i by 
the south- c:1l-;tern tmde wi nel s 0); l H\'ustin~ theiy moistur~ 
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first on ~Ltc1agascl1 r, [U1ll the irregular mountains t hat 
skirt t h c east-c m ta l,lt 'lnllll: amI uy part ot t hc 11I01l­

soonI-< ueing c1eHec:ted and draw]] tow,trcl s t ltE' lofty m ass 
o f Abyssinia. As a ('Ol ls('(l \[el1(,(" the )nollntain and h ill ­

ranges stl'C\\'l1 on')' t h" high pIa illS alolle hlt\·" sufH cient 
moisture for the nmjnL(~ IHUl(;e ot h ea \',)' r a in-fol.'ests, amI 

these arc so high th;lt they an; lIloulltain fo rcsts mth ,, 1' 

than selvas, Tlt e nmlnlating bi~h plal11 hfts l~ savalHl 
c li mate n lld vegl'l a t ion, 

The c le uttioll (It the Co ngo 1);LSill awl till.' l' i1 L'1 'iers 

sUl'l'ounc1ing it r educe the j',"infall, and thus t he area 
of the sely;ts, \dtich arc neithe r :so \"idespl'ead 1101' SI) 

strongly clendopecl a s t h o:se of the A11Iazoni , South ot 

them the savana covers nearly the \" h ole hreacltho t austral 
Africa. Thc tropical type of g m ss.hmjs passes wi th 

higher latitudes into a sulltropic,\ I, thc11 to a t elllPcrate 

type. Thc l mlk of th e gmss [lren COl'l'CSPOlllls to the 
trade- ,,-incls uolt Oil the OCCIUlS, mIll ",ith the c]cVlltecl 

austral platefUl on laud. The sea wlllds >'lll' mj the ir 

Irloi~ture on the ea,.,tCI'I1 n,n!] sont h l'I'1l scm'p'" nf th E' 
platcl1ll , which al'v ill eOl lsc'lll(' llc',e Ct) \','l'ecl with a ~il'dl e 

of forests. The talile lalid has o lily a 1U 0de mte rainfall , 

and the e \-apomtio n is greatcl'. 

Mediterranean Africa. The Atlas Ranges Sep;Ll'ate 
from Africa a strip of 1l10 untainous 1;Ln<1, ,,' hose c:lililate 

is closely rdated to tllt1t of centra,] aIllI eastel'll Spa ill. 
Mediterr<Lueall Afri ca 01' 31allre tania , as it was form erly 

called, extends fro III Tunis to .:\Iogaclor, allli it includes 

a long and willcling \'HIley callell the T cll hemmed ill 

bebveell a 10\\"('1' a lld lllllCh urokl:1l coastal range anll t llc 

northeJ'll ~lopes ot the Atlas. This ul'oadells in the ex­

trem e \\'Cst into ferti Ie p lai ns opell to the Atlantic 

winds. Oil the " 'hole, the country is fertil c, and the 
vegetatioll r l:'lelll ldcs that 0 f t IlL'. me,literraneltll port iOIl 
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or Spaill, Had it I,een prcs0l'\' cd in it:-; () rig'illal state, 
it. \\'(1111 (1 h :1YI ' III: l' 11 tllat 0[' all Opl'll ,roo,]!alltl <Ill.! 

slll'111dand Ill' h:ml-l eilseJ c, 'e l'gn 'l'lls " ' here tIlL' gl'a1's 
is dry atld " 'i l'j', finding a jl;ll'alJel in th C' "<LUCyS or 
Ca lifornia and Centnel Chile, SUCCt's"il'l! g irdles of 
" C'gd ntioll depend on altitlllll', TIl e lowest ZOJl(;' eonsisb 
of th e coasbtl and ,,'e, t el'll plains of th e Tell Y:tlky, 

-
rru. '7G. Go }'gt~ in M onnt nins of Al gel-jn. 

This if; COYL'1'c(l with ron'sf:.; of AI (' l 'PO pille'S, cork onL;;, 
:1 1](1 white o r dcc-i,lllolls oa ks, 1)[ palm gmvl'S, ;l IHl oli" e 

dllll1l's . \'nl'yillg witli the soil. Th" Ilntil'l'growth cOll sists 
fir llllln en )J1 S e n'rgT!'l'll shrubs ,.,nch as tree-heat]l , d,\'«1'1'-
0<\ 1.: , cistl1 s ,l e llti1' en ~, r OSl.'lllnry , I~'(' ., and sLiIl1l1nl'l' 1l11111 Cr­

ous \1llCl<:l';;hl'ul :s sneh as tll.)'lli e amI !a\·CJl(]el'. TIlt, 
ron:.~ t,., JUL\'e II()\\' beell allll (lst en tin, ly cl l:' :l]'cd awny 

for agl'i eultnral pw·po"e,.,. 111 the ti ekb ;l.l'e to lie s(;en 
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olives, fig."', dn tc- pnlms, ,' ill es, a nd oth er frui t-t rees; 
to lmcco, Inaiz l', Ill e('m e, (~'C , ,, 'n,')te la ll,l ,'l a l'e eO \ 'U I 'l' ,) 

',"itlt it hjg h a lJd d l' lI Sl' i;c l'nh of p ri ckly g 'l'('l' l l I J Il S ll l~ ," 

f orlJ] i ll g t hu 1ll ;](llil S. l)t' Ir it h closo thiekets of (1\1' <[ 1' ( pa lm;" 

Ou th e lo,,'o r slope ,~ ,C:;O lli E' IJl'l)sp l' I'I)U ,'l t'u]'(' ,c:; b ()f U \ ' ' r­
rl'E:eu oa.ks ha \'e L'eE' ll l eft. Cud .;, oa k,,; p l'edOJ IJ i llat.e 
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h ·low, with undergrowth o f lI1y rtl e .. , t ree- heaths, st m\l'­
berry trees ami other shrubs, whil e ilex forests a1'O III on' 
al!UJl(lant farther 11p. ::'Ilost of the original conn'illg has 
101lg' Leo lt destroyed , /1.'; ill thu plain, nn(1 the "]0[lC'''; Me 
clittl \yith dense SC l'l1 U, \"h en they n.rc Hot entirely i.>flre. 

At i.llout ] ,600 feet , lllonntnin \'egeti1ti II , "cprcsentecl 
II,)' the cedell' o f the Atlas, mingles with tile Iw llll-oftk , 
al,() \,c t his t he ccdar forms thc fo rcst, Illixe,l hcre and t lwl'u 
wi th cl ccidllOll !:i trees lip to the tree limit at 3,GOO feet . 
Loose bl'uslH~s of lavelld cr and othcr s w all J III shes are 
sc,lttercd O\ 'e l' th e stony tops. The upper girdles I Ut\- e 

l,een sOltl e\\'bat hetter 1'1'e5Cn -e <1 , p01'haps (I II fl('cunnt of 
t heir steeper klop es. 

The \-i.ridy of cnlti\' i.tion which is pO'isilde ill t hi s 
PlU-t o f Africa ottered great scope to thc settled tri ue'i or 
K,tlJ,)dcs anti ]~e l'b er.'i. lTnl'ortullatdy pasto ral 11 nd lllo re 
warlik e tril )(.!!; CO lltlU(''l'l'cJ the land, ami h;t\·c held it 110\\' 
fol' cellturies al1(l k ep t it h1c:k. Strii'c l,utween agl'i­

t:ulturi"t and ll o nlild is still rampant in the \"estel'l1 
or l\f Ol'OCCn il l'L'g iOll , and is a scrionO;; ol"staele to its 
prosperity. Thu eilstel'lllllo .. t ontli er of t ypical ) Iulliter­
l'<Wu<tn evergreen Yeget,.t.ioll is louml in Cyrcnaicn. o r 
Hark:t, Lnt in a much poorer form . .iHl1ureta.nia, with 

it s desirallk tlililate ami t he rich re wards it off"r;.; t o 
II u lll llil industry, It a,,; a t all times attnl.ctcc1 ill "asion," 
frow the ea,o;;t. Its lti"tol'icul gl'Ouwl is Lu;:;trc \\'n ,,,ith 
the ruin!; of Ule 1\1 editerrallen.ll ci viJi;r,;t t ions, Greek, 
Phoellici,Ul , ROlJl ,W, Amb, which it snc(;essively sbared. 

The Atlas Intermont Plateaus. Behind the great 
hl.lTier of the Northern Atlas is an elcYtl.tecl r egion o f 
y::tst arid pl atelws, armnged in pamllel terraces an<l 
dottell wi th innuITIcntlJle fialt lakes or ' i3 ltolts '. Those 
plateau f:i r eappeal' ;.;onth of th e Saharan Atlas, running 
a ,'i 11 surt of ,<.; ll eli' along the foot of the ililalld slop es of 
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the range. In t hi s l"egioll the rainr,tll iK greatly rcdll('c( l 
and the cliumtc iK :se llli-desert, althongh he,tvy dowllpours 
may oecn,~iollal l y causp disast rous {lOOdH. Th e \'a riatiuI1H 
of heat and cold ;lre Ilcce.')sari I y greater thall in t.he 
surrounding IO\l,l:-tllil s. 

These high pl /lins give n.<:; a Eordn.ste or the g'l'l'nt dese rt. 
At first Hight th ere seemR to ],0 !lOtllillg' 1111t a l'OIlJldl eRS 
sea of scnttercc1 tuft.,; of aHa or <'.'ipal'to g l'11ss ove), 
stony platea\1s, SOtlll, I! o\vever , Oll e diseo\' el's ;t network 
of broall and winding. \\-,tterle::;s l'iH'r-heds eonvergillg 
towards the shilllo \Y 8hotts. These (Ll'e 1I1[ll'ked by other 
steppeR, covered chil'tij' with WOl'l1l\\'ood, in sllIal! \\'hiti,dl 
bunches. 'rhe saline tnlds kUITOU IHliug the shotts arc 
laid out ill lJolt.') of Heshy salt-bushe8 0 1' succul ents. 
Small duncs 111;LY intcrJ'up t these l>elts. TL oy a re the 
home of a desert-grass: t he (drinn ' (111'i t idu }J1.m[/(! II.~), 

a favourite [0<1<1e1' o[ camels. '[ree,,; are [lhscnt , or eOll­
fined to som e isolate! l anrl t hin orchards in the more 
fertile hol lows \\'ith some ground lil oisturc. TII lT al'e 
reduced to the size and shape ot 8hru1,s s lIch il k t,he 
bato'LL'ln ji il:'lac io ttlld the thol'll y j lIj n be-tree. 

Amici kuelt arid tmctk. fresh-water sourccs a nd oasl'S 
are welcome feiltUl'es. Large oases line the southern 
shelf or the Saharan Atla:-;: the largest or Lhel1l, Figuig, 
Ain-Sefra, Lagbuat, Bi1:)kI'[L. appeal' like seas or waving 
date-palms. They are the trn e gates of the dC1:)el't, 
the starting-points of tho:-;e thill straggling lines of 
travel which span the illllllensiLy; lmt there are hun­
dreds of other SOUl'Cl'S or water. in which mall hits 
borell well s. By thus tlLpping' ,tnd utilizing the w[lters, h e 
has dotted the desert \I'ith [ertile orcha rds and gardcns 
of fresh ,"crdurc. 

As lIlight lie expccted: the Saha,l'a ll Atlas is much 
drier tlw,n th e JlortherJl l)\'ttllch ; tlte s lopes an: nOw 
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mostly hare, with 11lnc-grccn p:1.tchrs of :1.ll'a, gTHSS. and 
only ill th e l'aYillcs alld at the ltCil'js 0 1' gorges, she lte r",! 
a lld ill<lcccssil,le, call scattered '\\uods of gl'c\, 11 (J ilk , 
Aleppo pine, cmcl junipcr lie disco\'erecl: they an' 
probably vestige;) 01' once Illucll IJl 0re exte ll si\'e forL's ts. 
The hi p;h p l;tteaus (';til Sllpport lmt temporarily L1w 
passillg herds Ot !'l lwcp a nd gants, oj' trnills of CiUIi Ols 
:Llld horscs . Tho esparto g m ss is, ho\\'c \'01', it \'fllna l,](' 
product, the collectioll of ,,,hich occupies a few hundrl'ds 
of ,yorknl en scattered ill wandering communiti l'! s along 

the mil \Yay lili es, 
The African Islands. The CmHl.l'y I slands gronped 

0 11 the west COitst of the fh hitm ::t!'c a],lc , hy r L'aSO II 

of t hei!' altitud e, to cOlI(lon ':lC a ce rtain il lllOl1nt of O('Cil llil' 
Ill uistul'e, and rO],)ll a link l,et \l' l'l'll tllc ~l l'ditl' rl'illl l';ll' 

r egioll and the dcsert. Th e lmvL' r s IOl'L'S a rc j'(,latl'd 
wilh tll c lI eig hbouring' mainlalld ill poillt 01' Hridit,r. 
'l'l ll'ir yeg ebt tion is or selll i-(l esel't cha ractcr, COJI ;; ist,i Ilg' 

lIwinly of succulent 1'I.lnts, Til e dragon t rc(' 1md ti' l' 
CilWt ry date-pahn ;tre the chi ef tl'l)2H, ill :lddi t,ioll tl) t.iIL' 

oli" e, t.h e Atlf\.lltic pistncia, fIl ld the PlIm'nil'iHII .i~lIIip \':,. 

Outside t he ctllti\'atcd nllu\'iitl qllleys this], ,]t ofil'rs 
little else than stolle ficlds awl roc].;:,., l)estl'e \\'J\ wi th 
succulents lIml mcagre bushcs of t hc iJroo lll iUld lleathe!· 1 
type, The lIIiddl e helt., fll)lll 4·,O()0 to 7,000 fect, lJaf., 
open lilopes clall with sCl'(1) or lIlecliterl'H-ll eall charactcl', 
awl in the :-IeclllLl ed go]'ge,~ , tO lJlpel'ate evergrceJl nl.iu­
rOl'l' st.~ lIn. ve foulid !·ei'uge. Tll e ex tell!,)joll 01' Can.1l'Y 
p ille-forcst.s n110\'0 tl, e preceding' zone coincides ,rith 
t hc 1,elt o f cloutl s alld IlIi "ts ,,,bieh rrC111l 0ntly hid e th e 
l1ppe1' slopes. }[OI'C or less scatten ;d 1 n1shes or ,'c! u lilli, 

,l ],ill,l of lll'OOIIl , cllllJ':le:te rize t he Alpine ZOIlC , which 

reaches 8,500 fL'et. 
The G wal'Y I s laudH ht,,·c played all ililpOl'tant part in 
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the hi tory of flg ricul ture: a llllmucr ur proclncls oE t he 
Old "W odd, ~u ch fl f; t he sngtll'-canc aDd t he blllHllHl, only 
became Alll ericHn flHor a ~t1lge o f ace lillHtt iZtL ti oll ill 
those if; la nds. The l1<1tive population ,.;, !lOW wiped out, 
were m a inly agri cnl t,ura l, a nd r eached iL fa irl y lli g'h 
standard of ci \"ilizat ioll. 

Madeil'1l , wiLlI \"L'l'y much the sum e plan t-life, enj()ys 
a moister cliUla te, whill', excep t for <L [en' ferti le ,,,puts, 

the Cape Verde I s la nd.' l'l' IJWill huge nake(l block s of 
lava. 

Sahara. Three lI la in aspeds hn,vo beell Lli stingni shed 
in the G r oat Dl)sc 1' t . Thq a re p rOllnced not l.y c li1l1 '-t t ic 
differences lmt hy t ho n ature of th e surface. 

The Hama.(h , o r r uck y descl'l, i>; (lue to t he c racking 

and spli tting o [ t he r ocks 11) al tc l'I1(1"te expallsioJ1 s tlllt! 

contractio lls l ll'lmg h t about I I,)" tl l.l'up t chtl1lW'~ o f tem­
perature. It OCC UI'S as 1,[1 1'e hill s. as b Udanc]s in tersecLc(l 
by watcrless ri \"e)'-1e<1H, tto'i nn,] nJ ntin g exp;ll] sCS and 
broken uutc )'ops.or n,'-; isola ted l.l()ck s, \"es tiges or t.he prilll ­
itive SUI ' race, ri s iJlg a lJovc tll e aCCl1lllulated cl l·t l'iluH. Lo\\' 
bushes a rc s['tl l'se ly scattel'cfl O il t lw 1.;] ]'0 j; oo r, anchoring 
their roo ts ill the Ji:;su r<:s an ,] cnl c:ks. D espite thescaJ'city 
of thc Yco·ctntio ll , i t i.' S l1rl)li~ ill O' to fin d in t h e h a ll111,] a 

I ;::' t"'l 

a htrge va riety uf Sp (;(;i e8. a mong whi l:h a re t he a l La. th e 
white nr temisitt, a nd several sage- like i'lhrnh" or again 
variuu:-; l oos(.~ <lllLl len. t1 e:-\s umh·rshl'ubH. " ' IWll thn ,yuste 
rocks of t he j'utlle,l h a ll l tl,ht a re \Yon I ,] O W11 to pe1.hles 

and g ra ve l, or wh(; 1'e t he sUl'l'ttce is clayey ttn d ston,)', the 
deser t is kno wn as' l'eg' or ' a rl'g '. 'flus gi\-es t he im­
pression of a iiat, i_,ouIlLl lcss, a lmost plant less w,tste o f 
peblJk s, ,,-here ;;heep alld cal ll ·Is can find pract ically no 
{oolL Tlte illl l11cn ,,-;e l!alTl) ll i .., dutted wi th wha t ttt j-irs t 

sigh t tLppea r like 1'0UJlll etl , lo w, witi t ish hOllld e rs, h u t, 
on ill ~ped i () Jl , turll (Jut t.o l,c ex t.relll l: ly Ll oLl se tussocks 
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of a cushion plant, the ((/lavus,s, a lso call ed' deser t 
cauliflower '. Such tussock!; a rc milti e up o f packed 
bundleloi of \\"iry shoots l_.ristling with lea,the,'y, sho rt, 
pointed awl cl'owdc,I lC;l\'es, a nd glnccl fast tog'cthcl' ]'Y 
t.ho dri oll c liI.)'. Bnt for a t L' W dista ll t karl ess ].ush eH 
of :ulli/.·()jel';u an,l i:1il16t/t'l I, t \\~O rect hig h , thc grouud 
seems ban.! as far as t he horizoll; on lou killg cn,l'L,full y, 
howen !r , one clisc()\'c l'S a large \'ari d,)' (If pigilly pbtnt.s . 

FrG .• 8. Reg D l'sc rl- Sinail 

" 'here th e g ra \'ol ami c lay arc g ruulId Lo illllJalpal.1e 
drifting' Hanc1i:i, the fOl'lll1lti()lI.,-; o f sanll-dulles () r ' erg' 
arise. Vast tmct.s of this Ioie il of lll oyilig sa nd may 
l'euHlill clltirely plant less; l1 ()t ltillg seems to vary the 
l.>eauty ot th e vi yicl orange 1 .iIIO\\'s; 11l1t , at other p laces 
and marc frCcillently, the surface is sprin kl ed with NpotS 

1 Repl'O(l II cCLI frolll a ],1I " l r,;":",,,],1I "f I]. " Ord nance SIl"V"~' j,y I)(, I ' ~ 
JIIi :;s ion o f tJo e CUll t rolI.-,. of H .M. SL"l io ll"ry Ofiice. 
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of 11 delicate g rcy ish-g reen, Desultory 1111shes of lenH.ess 
ret ama , buried all' 1 t hen uprooted l.," tll l' ,yin d , of 
Sa haran broolll, tufts of drilllJ-gTilss, spnJ'gc, allcl 
some othel' ,11',)' 1111,l (,1'sh1 'U1.,S ;lIHl grasses ar c senttc red 
over the i:mud, Fal'tllel' on , (h e ,]nlles Ilia,)' ],e p futi, Lll y 
or t emp0l'ltl'il y fi~e(] l,y t he l,indi11g nxistidn , fw,l t ilL: 
trUlln,1'ix endetwolll 's to form it th ill h eath, 

'rh ese three main \'1u'i ,t ics of the Sahara appeal' to l)e 
distl'ibutcll in \',tf;t areas or regioll s which they lIlay 
serve to chal'acterize, Thus t he westel'll11l0st or co,lstal 
banel , including t he Eio de Oro ,tn, l Sahel <1 11 ,1 extl'n,ling 
down to Senegal, is chieHy one 01' hau I11das a lld ;tregs : 
a second region, stretching hO IJ1 Tuni s to t he ,,' cstCl'll 
Aderal', inelwles t he Great Erg, the Igicli a nd Eigof, 
and is a colossal sea of sand-clun es : to the cast, a 
broad expanse of lWllta(las amI arcgs characteriZL'S t he 
somewhat higher plateaus of Altnggal' cont inued south­
ward by that of Ahir ; (til!] is fullo\\'l'd flg(1,in hy the 
somewhat intel'l'np tell a,nd 10\,'er ergi-i 01' the F ezznn and 
Tecla, The centml portion, r eachil lg sou th t o t he e lla!l 
and embracing t he Tibn \\'i th t he Til.)cst i I'allge, is 
mostly lmmacla nnd r eg', Th e Lihynn desert, beyond 
the oaseR of Fal'nJl'eh, EI Kllargeh , amI Dakh el, is oll e 
vast unbroken str etch of ,heLlr.)' harrell sallds , I n the 
Egypt ian amI K u],ian deserts is shown a rCCUl'l'once or 
the l'oeky and elayey, hilly type di"i,](·t! or interrupted by 
the nar],ow vall ey of th e Nil e 0 1' Egypt propel', Heyollll 
the Red Seit again , the Arabian de!-iert is di\' idcd illto 
yast sea,' of lIIoving sand allll wastes of st(llle amI ];),\,<1. 

The saJine trads chumctel'istic or all dese rts arc 
always presen t ill t he Sa hara, with thei r n:mal vcgetn,t ioD 
of fleshy or 'succnlent' salt-l ,u!-ihes , As mny be noticed 
on the maps, t be Caml',ll1 roub's a void th e ergs amI go 
from wd l to well , and from oasis t o oasis, o \'e1' anll along 
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t Ilt' IUtlll <l llas awl t he r egs. The ()1lSCS , (Iuc to the 
acc lliliulat.ioll of und erground wate ]' o r to the sho r t 
1I1 0tm t" ill st.reams I\'h icll lose thell1sl:'h'eti in the sands, 
m'e foull'! ill depres;.; iul} s or ,t]Ollg t he foot of' the heig'h ts 
a lld bd)lebnc1s. Th e well-known date-pit llll . which i . ., 
the [catme or t heir vegetCltiol1 , is useful alik e for its 
pJ'otec tiun HIItI for its product;.; IlI) ,1 l-,y-pl'ol1\l ets .iu .'it 
as t he c!L lIlO l i.'i ntlU<lb1e in so Illan y WiI,YR. Th(, date­
p a]JlI ill t he oases <1 11 \1 t he c;ull l'l Oll t he rond arc the two 
e.,;scnt ial., or d e,~crt life; and t he w' ry s illiple existellc(' 
of t he llom<lds <lIH1 ot t he ['II' settlel! ('OIll IIlUllitil's is 
pract i c/t ll~ ' In160,1 Oll th elll , 

Sudan Semi-Desert. The t.rall siti lJ lI fJ'oll] t he dl's<;rt 
to th o less :tri\1 Routll cl'll J'egiull s is \' cr,}' gradUld, A 
certa,iUl11l10ull t 0 1' mill fall s lH.lt.ween July amI Sel Jtember, 
Lmt this is \ C1'Y irregul a r , tl ll ll SODlO y ears llln,.)' l ,e 
pmctiea lly ['aillle .~s, 

TIle Re llli-deser t l1 f1,tl1mlly oli'ers a lllorc ya.r ied lalld­
scape t han th e dese rt. Oil account 01' <.llllure ,-;evcl'(; cl'Os ioll. 
SlImli trees an(l a lle,l!' th (Jf g'l'flSS appeal' to lIe t he lllO:;t 

promim::ll t fc,ltnre.'l uf the vegetation. Fj]'.~ t , sJl1,dllJ\1:;hes 

n.lll l low, glJm'led trees, either solitary or ill th in ~ l'O \'('s , 

ma ke t lll ' it' ,lppea ra,I1<:L', They ll O longer lJeh)ng to t.he 
lIleditclTHllCfl l1 rio!';) , lmt consist hU'goly or V,triOlls spec ies 
o f fl,cncills Hlld aCHe ia- like l)la.nts, OLtt'll t horll Y or pl'il:kiy: 
\I'ith s liiall, deciduous lC<l\'es : u tl lC r plauts n rc Slyollc n 

i llto \r ltter r cscL'I'l>ir::; ; the Jllnj01'ity are r esinous 01' wasy, 
Pr('sell t l.)': t lw i.'.;o I,lt('f1 lJURll s clnster in louso ,~ c rub: on 

f:iome 01' the tablel<lIld s, I Jesid e::; ell ti rely ]';1.1'0 stretches, 
sprinklings {)r even th iek ots of acacins OCClll' oCCn.;; jOll­

ally, on others, spn.rse bu t. regular deciduous wood lands 
Hl'e f01'llH' rl 1),Y <t l'clatj",c of th e h d ;:a lll-tl'eeS, CommILJllo'/'u 
--the i\i Icm,;, Ull tlte IIn,ked Ro il. OI',ISS is con~i l lo( l to 
tlw J'i " cr-be,ls a nd to ;1 I"t; W s iopec;, In depressiulls with 
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a sufficiency of g round wat er , g rovcs, woods, ot' l! 1'e n 

extensi vc forests of (IOlllll-palm (hv!J1wene thel)(l6c(f) ,trc 
the rul e; but the predominant featnrcH are t he 
acacia, o f IV hich t here arc 111<l0 Y species, some of [h ent 
local, oth ers or wi lle (Ji f:it,ri1mt ion , and t he u m l ll'C li n Hlmpe 
of the thol'l1y trees a rra ngc! l in sca ttcnxl 'YO!H Ls, Th (' 
clayey soils , heavy aIHI retenti vc, gellcntll y relJlain t ree-

.' ~ 

~,~~~~_~ :~ 4~ 

.. ~~~-:~ .:;;-

FIG.7 [l. Semi-tlc,'crt-N igcr i,'. 

less <tIl lI gi ve ri se to lll m'sh es ;tllll on en lagtJo ll s, H ere 
amI t herc slyanis of penlli,~etum grass may lllJ seen. 
Some cultivation is nO IY possil,lc, t he d hurm millet 
being the commonest crop, 

S uch n.re the geneml features of t he belt o f lan d, n l)on t 
300 lui les hroad on au twcrng"c, which st retches [ ronl t h l: 
A t la n t ic to the Red Sea OI L the llI<lJ"g iu of th e desert It 

p 
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is to he compttl'ecl with similar belts round the AnstmlialJ 
desert, especil1l1y on the llorthem side. and \\'it lt tilt.' 
sonthel'lJ l1111rgimi of the Afghan aml Indian deserts. 
Snch regions are naturully pa~sage wayi:> : tbe llllllll)cl' 

of wells and \\'ater-holes lI1crcases as the deser t is left 
]'chincl ; yet cuitin1tion remains 10cali7.Cc1 in a \'er.)' 

F, u. 80. Open Brush-:iigeria. 

few al111 sllialJ a reas. Th e tending of sheep, Ci1111e )s , 

and hl1]f-\\·i lc1 cattle is the 111 11111 occupation of th e 
110llHlll populntiolls. 

Sudanese Savalla. The savana is oue ot the lllm,t 
wiLlespreall la1ll1 se,lp e,~ ot Africa: it extellds in an 
uninterrupted llelt arouud the grea t fores t region, h 'otH 
~cnegnl to t he Egyptiau Sudan, theuce over t lte region 
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of the Great Lak es, and round Ilcms.'; t he wholc of t he 
Zamhezi region lnlCk to t he A t bll t ic. It r esnl ts from t he 
tropical clima te wi th IL ))1 0c1 enl te a lllollil t of ril inl';tJI an,] 

a long spell of drough t . 
Though t he seri es of t ree,,), shl'ul ls, g rasses , ;LIl.} lle l'l l,') 

cha.nges, t he Havana prcsCl'\"CS t ltrollg llOut, desp ite cli tfe l'­
ences o f detail , i ts main c: h;Lt'acte rif;t ics of tldl g r<.1.SS­
Ittml dottetl wi t h deciduoLUi t rees ;wJ ))usltcs, either 
dif;pel'scd 01' in \\'00.]", So g' md \l ,tl .U'C the trans it ions 

from the poorest to the ri chest furlll " o f vcgct:ltiol1 ; 
frolll t he dcser t llt\\ds, w heth er 01' S;dl'Ll'll, S() lIla li, ( 11' 

K alaha ri , to t he thrk sl'i \'[LS; t lttLt ;wy Sh'LI'p 1'01111 ' l:tr.)' 
between t he sellli ·clc"ert alld t he SilV;lI l<L, 0 1' 1,<..:.t\\"I.'c'l\ t he 
la tter Ilnd t he lig h t t ropica,l \\'cH)dlalld , is O\l t Il l' t he 
question , H cp l'l!st:ll t,;ttiye fO l'l l1S ;\,lld i'U I'II\<l,t iuIl S of t il l! 

deser t a,nd t he SL'llli ·deser t contill\l\': 1'01' ;l Lilli ' to 
in terlllillg l(; wi th t he speciii l: S;L\',, 11 ;1. \'egL'tnt ion, wllil e 
iso lated 1lIl' IIIi )~J'ii uF tl w ilig lt !'\)t'l'St penetrate ra )' ill tu 

the pa.rk -lall']' 
Th e S ll<1all ('"e ";I. \, <L ll <L he lt exte lld " r},( ) 1l 1 h L'lll'g;tl to t lt e 

U pper ?\ il e Hln id a \'a ried Ialldscap(', ll O\\' 'l l' high ta ll1e­
lands, ]) 0 \\' o f 10 \\' e 1' plain ". Some kind o j' II.(;ilC ia , 
mimosa , o r Hlli (;,1 t l'l,e i" a h\' [lYs ill sigl,t , U l' tL' 11 g a the r­
ing ill loose ~\' o()d s , SOlll ctilll es dot ted " ing l.)', not llllfl'e­
quently wakillg, wi th lJlall)' other .~ ltli.l lt t reeS, regnl a !' 
thickets ,Jroll' ll ee] i 11 t il e tall g m ss, Ltrge dccid UOllS 
trees like t lte h ll)l .a il , t Ile ceil)<L, the ta,lllH.riIl<l , the 
.sycamore, or a banyan -like Ji g - t ree pre fer to stand 
alone in the opell, Tlt e gu tt ife )' s lti-lm tte l' 01' lJu tter­
and- tall ow t,l'ee is a lso o lle of t he ecol101 llic featnres , 
Palms o f the ) iOm S,'l US type <w,1 k e l'l1 d oil-palllls fo rm 
grO\'es in the sou th, ",he reas t he dO llul -palnl Pl'(':I"IJ,iI8 ill 
the north, The m pliin w itte-pa lm adorns t he llla rg ins of 
ri vcrs a nd lakes. 
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Senegamhia is [1, low tntct at lan,l of it ckci,l c,l Sit\' ltI111 

type, \\'hile rebining' it IHIIl11.t:: l' of sellli ·deHert pl11111 

forms. South o[ the Uall1bia. th e \'egetatioll in crc<ls< >.~ 

ill \',ll'iety and lu;.;:uriancc aH it npproache,,; the higll­
l'o]'('st ]'egion ; y et the int('n-enillg san<lstone p lateall ," 
o fter 1ll1t stnn tcd fOnl1H of \\'oods and sC1'n l., in which 
1tca,ci(tS Me pl'edol1lit11111t. Farther east, to the ,~onth 01' 

FIf;, S l. Hig h ~a\'an:1 Dl'll~li-Nigeria. 

th> Nigel' , the hi.gh tal)lel,llllls are mantled \\·itll hill 
grass interc;perse,l ,,-ith l,ushes, ;tlllong \\'hi (:h is the 
lamloll'hi lt l'ubbel'- llUsh. Trees are cOllllmrntin,ly rare 
n.llll seatt \.' recl , so that all open tree-s teppe is fOl"llll,d: 
tU \\'u nls the south, they rail cnti.l"ely. Til thl' platean, 
ri vcrs 1I,t\'L; cut deep allll llLt lTOW \,3,lleys the slopes of 
which are forest-clad. 
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This district g i\"cs way to the "List ::\figel'-Henue plain 
which r eSUlll es th e character of park-s1t,-;ula, cUll;;id\'J"­
alile PO}'tiOlIS of th e plain \'cing 11Jlder an illlpelle(mlil e 
gra, sy jungle, or ;Lgain und el' o1'char\1s of Sllltdi tree;; 
overgrowlI ",ith a rallk crop ul g'ig:llltic grass, Hi"l'!'R, 
now lll'oad ;\11<1 at a level \ri t h the lan el \"hich tll('f 
frequently flood , are llllll'k c<l fl'om al'111' 1,y [ringe,~ o[ 
tall palllls 01' dense marg in-forcst, TO\\'ilnl::; Kan o, thl,; 
savana passes rapidly to the aC;lei;l halr-L1csert, 

Lake Chad, \r hidl occnpi cH the CQlltl'l~ of it YHst arid 
depl'ei:ision, at the point of tmll:o;itiull [1'Ulil tbu hid [-c1e;;cl't 
to the true :O;LLyana-blld, is g irt with it ],roacl licit of 
swamps, alHl th e deltu or the Sbari Ri,' e)' is cO" e l'e~1 \"itll 
a deD[;e g l'O\dh uf acacias FollO\\' ill g to the sonth­
east, the t Cl'l'itol'.)' of the l\lilldl c ~h,il'i is a lso part of 
the typical p;lJ'k-s,\\'tIll;l ,,'hich di;;pln,.)'s hL're ;t \,ill'il,ty 
of trees, tll u aCiu.:i'L t.ype [ll'edOlllillllhllg wilh t il l': l'lltLe l'­
aml-tallo\\' tree, the talll,Lrillll ,w,l lltloLau, Xe;t1'L'I'Lab' 
Chad the clayey llntme of tlte boil gi\'(.!s rise to iUlIll ell sl..' 
swamps Ht1l1 lagoollS, partly O\' (.!)'g'I'UW!1 Hlld ;;Ul'l'Ollllde( l 
with reed,,): all ini'crtiJ e, s\\'e ltu]'ing, allil of tell illipils,')ald e 
land, 

The Kill; portioll of the S;t \,lIll;' : til\' B;tllr-al-Cllitl.al 
basin, exhibits Hluch th l' ~alll C cll ar<lcteristi cs \"i t ll 
It tendency to\\'arcb the thol'lllllv;h lyl'l..', ] t is Hlm'ked 
by au auundnnce of tloulll-palJl) s alld se \'l'l'al fOl'lllH of tb e 
N ubiall fl om , A 11} id tbe uuifol'lility of th e grassy pblill!-i 
arise l:;o ll'l e tiJll es l'l)ek y i l:; l;tllds , SllllW GOO to \)00 fee l bigh, 
which ttre cl rLd \\' i tIt a \' I,;)'y III x.lll'iant tl'('pical furest and 
clefended lJy l_)elt:-i (if dCll~e acaci," thie].;cts , In the vast 
I:;wamps of this district gro\I' the pap.)' l'U !-i , the coulma n 
tall reed, Hnd ;L kiwI of w ilLl sugar-Cit lle, Th e SnelL! 11 
S~tVan<L Sllpport::; a cOlnpanttil' ely brge populatil)ll 
engaged ill agriculture ,1lld eattle-in'eeding, With tlll~ 
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1'l'lllal'kaLlu \\'I'aHh (II' its nat lll'a l I'CSIHll'C(,S i t I,i" s ('a il' 

to beColl\ (.) oll e o f t he 1LI0st prosperous parts 0 1' AJl'i c;1 : 

s itua.ted between the d esCl't a ll (l the hig h fOl'C!st, whic h 

arc hoth a \'oidcrl II,)' 111;t11 , it attmds till' \\'11 010 hU1l1;tIl 
alia anillla! popu!a t ioll. 'TlJ e cO IiHicts al'j"ing Otl t of 
lli fl'e l'cnces bet \\'ceu t he no lIW. <.l io all< 1 t hl' settiell , t hl' 
pastoJ'al amI the agricll1tnrn.1 : tribes ha\, (' long l'etanled 
the d evelopment of t h e Suclau, am1 g i\' en a cllequere(l 

histor y of spells of prosperity folLr)WL:ll hy periolh of 

d ecay. 
Futa-Jallon. A narrow strip of ele\'ated tableland, 

th e watersh ed Ilebyeen the Nigel' and Gu in ea, f)'oll) 
which the W cst Af)'ie:1J1 l'i\'cr s arise, is crownecl with 

llroken g'L'<llli tic p 'a ks a Dd heights, 3 ,500 to 4',;)00 feet 

in a.lt it ucl e, ThcI'e l'1'ol-; en plateaus, bounded on th e 
nod) 1 \),)' th c Smhnc'ie 1ll1sh a nd on the sonth 11.)' 

t.h e high fores t o f GuiD en., di.~p l ay dreary all,l treck,.;s 
\·ist::1.s o f lllollotullons gntss-lands: til e carpet of meag re 
a l1 ,l sh or t gra.ss, ailullt o ne luut high , is interspc rsed 

wi t h L(l ~i((t(( e, :::Jr '?'Oj!lwZu?'iu cew!, CVliL'olvulul'I!!le, a nd 

C01n2lO~ilue: the medium-sized trees, gather cd III 

s lleltered situations, a r e of it dec id1l< l\1S, t C!1l1pcmtc type: 
ill shor t , th e irtl1<lscape J'(' lllinds O Il C strongly or t he 
EU1'opean Kcell cr), nne! atulw'phcrl.! . The t.reeleSSll l'SS (i f 
those ph. t caus apl)ca rs t o lie due to ct who1es,de l.kHtruc­

tion of the fOJ'ests rather th;tn to any intill cnce of c!illlil te 
0 1' soiL TI10 s nn k Y;1,1 kyc; ,l1'C morc pl'ORperOlls , a lld 

hurlio11l' patches of (ropica l forest Oil their s lopes, whil e 

t he bot toJO s nrc cO\'ct'l,d ,,-i th gigantic g rass".", !) to 
10 Cect hig h, 

Egyptian Sudan. This regiull , \\'!li <.: h cOllti nnoH sunOI­
w[u'il th e g reLtt Li byan deser t allrl oxt el1lls acms;; th e 
lliiddle course uf' t he ~iil' np to th e root of the Abyssin ian 

pia.t l.'au, s kirting tbe latte r sO l1th\\'a,rd to Ld.;,e l{l1do lph , 
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:;hows a ll illlprOn~lJ) e llt 011 the :sellli-c1 csert Ilmrgin , and 
marks a i:itep t()\ntnJ,.; the morc prosporous ",1Y<1I].\ CO II­
clitions, for t he ]'uiny se:11;01l Ill:! ,)' he fa irly depended UPUJI. 
'l'he vegetat ion is un i 1'01'111. und chal'actcrizl' cl t h rong-huLl t 
by a large de" elo!)] l) cn!- of t hoJ'J l\Y oo<l s (d. p. ~2 10 ). 

In the n ort h on e still m E'ets wi th l <1 r g'(' ~t J'dchcs or 
desert laud: especially on the platen\ls, whil, ' in the 
broad depressions, fOJ'c.-·t~ oE dOlllll-pahns, g'lllnllly aelol'as, 

bahnitcs, &c., pJ'ollo llJinH tl' \yj th gl'as'T tJ';tcts: 1 ,\I t 
thickets oE thol'Jly Klli,i lLll nlld uthl' r [Icac i a~. a nd 
sC1'uu,3 to 5 feet hig'h, uF deci<lnoLls, tiny-l eHYc(\ 11lISll l's , 
become a distincti \ '0 fea l nrc. As it p cne tmt es farther 

south, the scrubi ,), and tho)'ny yegdation growl:; lllore 
continuous, doscr, all'] t:l11el'. The !:tll\]i;cape is uo,," a 
mosaic () f t llin , sh;Hleless woods DE gllarlcd acacias ",llich 
expand in \1\11 \_) l' l,l b slmpcs, and in Im1.llY \\'ays recall om' 
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orch .. wd trees ill wintcr. There mn,y IJc n, bushy [til ,] 

" 'oody uuderg ro,>yth, hil t g~ tl ('rall.r the stony ground i" 
\ IIl r c under a nd l,chyeell the scatter cel trees. J'lIeag rt' 
steppes ol llry [tile] wiry llullch-grass aJtel'llat c with 
knee-high scml), no\\' open, no \\" fairly close. Th ~ 

t hornll\l sh \' egetatioll of t hi s r egjoll lIl ay 1)e cOlllparcli 
to that of t he Ser tito in t he nor th- eastu l'll part of thL' 
BI'Hzilian hig hla nds. E:-:te tHii \'e tracts amollg t he wood­
and scrnl I-J a llaS arc covered with peeulia r grass fort1m tions 

F IG. 83. Float in g Bloch ; vI' Slltlll. 

which sugges t meagre a,lld patchy cornfi eld;.; on it stO ll.}" 
soi l, alul cOllstitute a spccific feature of t hose r cgioll s. 

Th e lo\\'er p or t ion ot t he Llistrict . in t h e imtlleLliate 
\'ieill ity of t h e Nil e and I1l1der i ts bellefic ia l inHuence, 
sh O\\"s a l remly something of the 1 us:uriance of grass o f 
th e sa\"iwa. The 1'i\'er f1o\\"s j)etween banks adol'nell 
wi t h gl"l)\'es o f palll1s [tnt! other tall t rees; uut lJehilll1 
that frillge a nd occn~ional strips o f sayan a., couulI encu t he 
leaHL'ss, thomy scrnb amI woodland. Tlte ri\'e r for111s 
" a~t S\\'ll11 lp.'i l u·i .'i tiing with tall r eed.'), pnpyri , sedges, 



EGYPTIAN seDAN 217 

canes and l'u~he;.; , a11<1 d otlked \yi th ~l1,ld , \yhic:h lIIay 
so cove l' tbe IWtrshe~ as to seem I ik e n n ;glliar g'l' l) \\'tlt , 

whip.h i'olDplctely hide~ tIl e \\' et tel'S all(l a;';~\lIn e~ the 
appearance of our lll eaumTs. A fi 8hing populati on of 
most pecu liar habits lin's a mid those S\\"altlps . On th e 
sa,vana alll! the other pOOl" :-;teppes, as well as in portiolls 
of the scrnu are,t. a certain lHl lllher of cattl e cu.n be 
supported, for the lIatnre o f th e count ry cOlllp(·is pas toral 
activities. Agriculture i~ coufinCll to th e "icinity o f the 

FIG. 8J . 'l'he Des~ rt near Rogel. 

rivers and to the higher lanel s which r ece ive a sOIllewlmt 
more generous ra iufall. Th e \\'OOdlallC];; are o f 110 spe(;ial 
economic valuc, but th ey sUPllly an abundance of fuel 
for the stemuboat:-; \\"hich ply 0 11 th c Xil c; hence they 
are rapidly becoming exhausted. 

Abyssinia is Ull ello rlil OUS lJlock o f lo fty tal.]eltlllcl , 
topped by still lofti er rallges and peaks, a ll,1 brok en 
by deep allu liU1TOW gOl'gc~. While it attrtlcts the 
summer 11101l.·00n raiu ::> hOIll ncn):-;s th e cqll<1.tOI', i t i.'i 
yet so :-;e \' erely draiued a lld win,j. s \r ep t that th e d fect 
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of the al.nn,jant ]'ainfall i!-i partly lost. Vnl',ring \yith 
tIle altitud e, its climate mngcs f['OIlI dl'.)' amI hot 
com1itions of the Sudall Hlld the Hed S ea to the cool­
ness o f northerll lauds. III ::tfldition to this, nn uneq1lal 
clistribu tioll of ra iu fall cUlt! ;In (·xtn'lII C di \-e l'.';i ty of 
the l1raillage <lne to Y<lriations of the relie f and of (' x­
POSlll'l.!, anu the natu]'i' of th e ground <:o llll,ine in 1'\·]\(1",1'-

Fl ,;. S:; . Culre" Planlation-Brilish Eas t Afri ca . 

ill;,!; the plaut coyer stl'ikillgly \-Mi ce] ; illllee(1 the 
J.wdseape of Abyssinia may lie regunl C'tl as a sUU1111ary 
o j' lU I)st of t.h e vegetations of Africa. Tb e most charac­
te ris t ic and extensi \'l.! fOl'lllation i:-; the llleng l'e treeless 
.~te [Jpe of the wind-swept platt-am;, whi ch i !", l1 o\\' eYcr, 
in tel'l'l1pted un the :wj<l r ocky sidl.!s of the gorges ]JY 
lmtch es of thorny lll'Ufih 01' t hin fiprinkliJlgs o f acacias 
alld low leaHess trees. E'l'I)SperOli s p;tl'k hnd sc<lpes 
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~tl'Ollgl.r r~(:;t llill g Lll o.~I ' or Europe nrc I) 0 t-, \\"tlltillg in 
f1lvonl'~d pl!~ i t il))l.~ Oil t he npper lcn.d,<;, Orchard-like 
~voodlan(h , c1ott~ ll wi th c; IIl'\ e1.t1.ra enph orl.ias , gro\ es 
of t n,1l L1 eci L1uons t r ces, lI1 oul) tain~ clatl \\'ith forest:-; 
of g igantic junipcr and p OLloenrpus. and poss('ssing all 

undergrowth o f lll cditel'l'aIWtln LJ'ce- lwath, \'ars: tile 
graRsy ]'l'Llshes ana scrub. The incrcase o f mint'all 
with elev,tt ion dekrmincs n cOl'responcling an-angement 
of the vegetation iu Delts of altitnde. Thus the lo\\' er 
slopes, like t he neighllouring lowland::;, support llush 
grass-lands; a tall er hilllJUsh 1'ollO\'\'s higher up ; on 
the plateaus and upper slopes the park lalllh;cape with 
its European-looking deciduous h e s and pastures 
becomes predomin:mt: juniper forests are 1 cst developed 
between G,OOO anL1 9,000 feet, on the slopes of t he loft ier 
mountains. 

The coulltr.)' is mainly pastoral , but ngri enlture is <[liitc 
possible, i~ indec,l practisell everywhere fol' local l'el l'lire­
ments, and with prim iti \'e methods. A lly~sillia is al::;o 
the hOUl e ot t he Arabiall coffee-tree, and shelters two 
kincli-; ot " ' ild oli\' e-trces anll a great IItally plauts ot 
econOll1 ic in teres t . 

The mountains o f Yemell in Amll ia Felix offer a close 
analogy with All.psinia , the a ncient Ethiopi,t, both as 
regards clima te ,u l,l H'gdntioll, a])ll it is not surprising' 
that the popnbtiol1 o t the latter \\'as partly ,1 eri\' ed 
frolll the Amllian SaUCLtllS \\'ho broug ht \\'ith them their 
ci vilizatioll . Ethiopia W <l!-l also inthwllced by ~:gyptian 

invasions awl ),ecC1lll c all iIllPOl-t,w t centl'C of culture. 
Abyssino-Eritrean Foot-hills. Tl w laud grad ually 

l"ises from t il , low and urlll Somali plains to\\',tl'lls tile 
Ethiopi a n hig hlands in a sL'l'ies of l.rokeu t crntCCS which 
form tL hill,)' la lldscape. This js ca l']'i~ (l tOll'<lnls tlJe east 
up to Cap~ Guan lafui IJ,)' illl in-egulal' lin e of 10\\-
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lnonntains, and is continued Ily the hilly ranges wlli ch .ioin 
the EritretUl coas t \\"ith t ll(; llOl'th el'lJ pa l' t o j' Ally s~i nia. 

All incl'easc of rainfall tllll'iug' the wet sca~U ll. a g-reatel' 
di\'l: l'si ty of soil, amI th\: OCC lIrJ'ence of clonds and mistH 
ill the upper re<tches go to mak e the YE'getatioll of thiH 
hot lIcIt much more ,,<1,riclI thall that of SOllwlilaJJll 
p],oper. A In.l'ge (le \'elopment of the grassy thom hl'ush 
fl,ml [tcacta serubfl, a wealth of orchard-like \'wocls against 
[t l)[tekgl'ound of gmss-lt1,ll ,ls arc the specific featul'cs 
of t his :scenery, whicb , on th e whole, repeuts thiL t of the 
Brtlzili<tll sertao. 

A number o f strange plant-forms illlpal'ts a pec uliar 
charactcr to these dry graHfl- amI scruh-lands. Alllong 
them, the camlclaun\' euphorhias, the stitf-lea\'ed [does, 
thu compact, low allll 1'0Ullfl efl er l)\YlIS of th e d]'agoll ­
trees, and, strangest of all, the h .l,nel-shapetl ac!cuiUll\­
trees with their bodies >;\\'ollell and sillootli , aml their 
crOWllS of short :>tont lillll,s elll1illg in slllall bUllches 
of lea ,'es, arise solitary or in loose clumps on the :-;lopes : 
gum acacias a re also almllllant. 

In the nod,]} of this region th e scorched hills of Eritrea 
snpport forests of uaisalll -tr ees, lcn,t{e::;s, except for tL 

fe n' ,, 'eeks ill the year; shmleless, ,,'itholl t g'l'il,"'s 01' 

undcrg rowth of allY kind. Such "'OOL\;; luok like c:opse:-; 
of dead young oilk- trees, le ft ::;t[lnd i ng un !laked ,.;tullY 
,Yastcs. The cloud-licIt f<1\'011I'S th e g rowth of IllOl'C 

r egular forests of tal[ junipel's. podoc1lrpus and tree­
hctiths illtel'l'Uptcll by pasturet<, identical with those of the 
Abyssinian higbl,ulds. It m ,L':) prillcipally on the slopes 
o f this tmnsition Lclt t hat the i':ialJcan herl,alists found 
the g ums, resin.':), a nd ItrOltlittic products, Ill}'nh allll 
h .-tnkincense mllong th em, which \',ere the ol_~jects ot all 
ex tullsiye tra\lc in ,lllcient ti ul('s. 

Yemen. Across the ll(~ll Sea. the hilly IHargill or 
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Al:ahia H'peab Yery mueh t he S,tlll fJ lan(lscape [tn,l t he 
sallie vegetation as t he symm etrical nl ass of E thiopia. 
The mised sonth-\Y estern edge 01' the great deser t 
pla teau, " 'hich in places exceed,,; 9,000 feet in ele\-atioll , 
attracts t he monsooll s hom th e Indian Oeean in t he "ame 
manner as does AL'ys~illi lt . H ence, on t he lllill cl ie a nd 
upper slope,.:, t here ifi a suffi cient m in fall , whi ch is sup­
plelll el1 ted 1 I}' a ll a lilmdall ce of clouds a ll<l llllstfi and hy 
plent if ul cl e\\'fi nt !ligh t. The clilll ate is eg ual)le, W l11'1ll 

temperate to fin lJtropic'll. The streams have eaten t ll(:il' 
way fa l' up in to t he tal <l eland [lll,1 dissecteJ its j a,gge(l 
rim iuto a network of deep vnll e}'s; lJUt on r eaching the 
torrid cOllfital fi hcJf they a re s\\"a ll o\ye<l 11p hy the sands, 
or e \'apomtcd. S nch for tunate cOlldi tions com 'crt t he 
high land s illto an i fila 1111 of a l l\I11Ch nC8 :lUl ill t he fi ur ­
rounding' deser ts, 

'l 'be vegetatio ll COlli l,ill efi the feat.Ill"'s all.] p rnfll fi ioll 
of the 1lJ E' lli tel'n1 l1 can ,mel 1lJoist fi ul<t rop ic;d ty pes; but 
it ill cl11rl cfi <l lso 1JJ;l11.)' cha racteri st ic fo rm !) of t he a,l­
j acent dry h lids, t.JlLlllkc; t.o a ll ext reme \-,tri eLy of physicaJ 
condi tions. H ence t he extraorcl innry wealth and d iver­
sity of t he 1Jatnra l and cn! tiY;lte.1 resources whi ch ga il)u 1 
for th e YClII en , in an cicn t t iUles, t he name of Arahi a 
Feli x. It is brgely t he yegebttiou uf the morc arid 
areas, reaching a point or sup reme in tensi ty, \yhich 
fUl'nbhcs t he al.mmhmce of gums, resins, \\-tl X, \Ialfia ms, 
scent.s ;),1111 spices, j List as among t he foot- hill s of Erit rea 
and E t.hi opia. Th e coll ection of gums, cassia and senna, 
myrrh , frank incense and k ,lt occupied the ancient Sa­
beans, anJ. gave ri se to one or th e ll10st fn lll ons t rades 
of th e remote past, Th e ciyili zatinn of t.he 11 lI) O:\l1 S, 

Sabeans, and Hirnyarites fip rcad a,s f rom a cent re to 
Syria, E thiopia, a wl Bnbylo1Ji ,l, . 

Somaliland, 'the H om o f A frica,' is n region illter-
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mediate 1'l' t w(;e rJ th L! SWL11l [1 11(1 AntlJia, Tho l'1lllJ­
lH,ml'ing 11I 0 I1 ~OOI1~ 0 11 t heir way to th e loU.)" II Hl~:-; 0 1' 

Auy~:-;il1i tL pil S~ 11\·C I.' thi~ tllil'~ty , s \\' e ltel'ill,~' lo\\'bncl, 
grudging it the Iwnefit o j' t l,, ~il' ]lI o i ., tlll'L' . TllIl~ tile plcln t 

covel' is l'edn cI,1] tt) 1\ lllillillJ lIIII , \\·Jli ch 1'l'ntl l 'l'S the 
cOtlll t ry \·e1'.)" slJl lilm' tu t Il e ,ll·id lllitrgill (ll tlw bah ,Ll'i\" 
A Ul cilgre spri nklillg of IlIlll/rolla-acacias aw l oth er 
low t,ree;;, thul'll ,)' 1111.1 kn!ks~, OYl'\' t Il l' hIre snll dy 1) 1' 

stony ~ l'o l1lHl i" ' Illi te tY l'i cn.l o f t hi" rl'giou, Now 
llllSlll's gallil: 1' ill OP,'II hCl'U],S: 11 0 '" li ,C(I, t HCiLc-iil \\'ood.'1 

llHtl'k thl' t)';\ch Ilj' ~1)1I11; nnd L'I 'g l'llllll,l ll\ () i . .., t.nl:I ~ : n 

c1ottillg' oj' ~t ilr g mss-ll\llltb p ,.; 01' o f jll'i l'k ly, ]1 ',tthl'l'Y, 
strap- bL \"'ll plalll.'i l ','callill ,~' ],iIJC'll'llk lJ\llI cllL!s, I l lay 

f ()l'111 t.hc sC;tllty nlltl l'l').'::]'l) \\'th, (;]'n.'i .'i is SI';U'CI ' illI,} I,"d : 
past,lln:,.; Il1 tJ~t ly ll'IIIj>,,]'aI'Y ;\11,1 1,,(,<\ I iZI.: ,1 . A. l'i.t' 11 '] L' \'"II)[I­
llI ont, or lhu l'll,Y I,LilIts, it ,C(elH'l';ti \\II1},I'L· lla s!tape (Of (li e 

tiny-Iva\"' ,} ,] c(·idu()llS tl'l' t '.'i 0 1' lOll' " -II"il y ;\1111 ll\!.~hy 

gro\ytb , ,ll'e \I' ith ('11 1' stl'1l 11gl' f' )I'lIl ;; or th l' l'c1ll.}I·!. ll,]';l 
enl'horl,iil. ,,", [wC'i( '''' or allll.:s all(1 \\·;lit'l '. :-; t l) l'ill).!,' l'lallth. 
"petine I'('a tu\'('s ,,[ thl.' l'l'gdati()Jl . Talllilri-,. c;lI"troI,i.,"" 

indigo, ,.;;\h·;\l11)!';\. 1111,"/ otlil'1' dClliz l ' lI s or th e ~1' llli - t! L'~l'l't, 

S\l(1Hll('~l' Ill,lt ]'('11[1111'11 1' ill ~()III;lIiIH!l,] . ]t i" olily ill 
th e 1lIi1l'g ills of till' (Jl't" ]1 Il'atl' l'l l '.":-': J'iY"I'-I 'cds (!Ie\t Olll ' 

seos illl pc ll d rahll' t lli ckd" u i' ,\cat:i1l~ alld ,t c;tl'f) Ilg'l'1' 

de \'cloJllll 'lit o f gms;;: lU!lg ~Ll'et(·l l t:~ ot tli, ' c(); \"tl ,lll<i 
are cOIIIl'l ete ly dest itute of <Ill.)' \·j ." i!.ll! \'i:·g'l,tatioJl . ;'ullid 
the scol'ehlllg C;(, lII1 -l.leKcrts, t.\\'o brgc l'i \'I'1'8 arising fr' )HI 

the Ethiopiall hig'hln'It1 !:> 1'01'11\ synll ll ct l'i('u[ l'l'Jl l ic;j~ of 
the BInG N il e ;!lli l t Il l' A tLTira. TllI?il' l11l()11 I 1l<1 l'gi ll .'i 
extenll ill pln.ces oyer Ji\'e llIill's, ;\,m1 IUllg secti o ll ~ or t he 
\'alleys suppmt dens!; eq\wtori;li ~c h' ;t~ , 111;11'~ 11 1: ~ , alld 
jung[t:s ol' lil 1lI'\'c ll"us cs n}, I_' l'illl cc: a P 1'('.'; 11 II wj,I,I- trlle 

pictnl'(; uf Pl'i\ll L'Yal Egypt l'efl)l'" Ul" sl'c llhl' 1:IT,)l'ls ol' 
mall IJ)\)ught it UI1(lL-1' l'Ollt]'lJl. A s illlilal' e liurt hil S 
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apparently hel'll 1 Il ~} O IlI1 til e powcrs of t il l' S()l 11 al is, \\"II Osc 
tllinly sc,ltten'( l tJ'i l'es cont inuo to te ll.l hl1JJ ~,!,Ty cattle, 
flnd to hunt ,1l ll Ollg t he rich !;cl'ull, 

Light Forests and Farks of Tropical Africa. Thc 
"a \ ';lIla dol's llot P HSS a llrllp tly to the lJ ig-h tropical 
fore!;t: with tho g l';ldllal incrcase o f mill fa ll and th o 
appe:ua.nc ' 01' 1~ doul ti ,' \I'd season, the \ ' l\,~d<ttio ll filO\\'Iy 
;_:'I' () \\'S IIIlJI'l' IUXlll'i<lllt: patches (,f \\'ol),ls liceolll e at once 
111(1[,0 ('.\:tc ll .~ i\ 'L' alld !lIon! fl'('( [ncll t; Il'hil e the park aspec t 

is "Iliphasizl'll. Yet \\' oudll1ndfi do I\(,t attain to t,Il e height 
,1[Hl \\'(' ,lltll 01' t he e' 111 1ltOl'ia\ se\ \'as : 1t good lllall Y t r cl'S 
still slll'(l their f()liage 01' POSSCS!; leat.l1Cl'Y leaH's ; a1l<1 
li;Lllas Hild l'piphytes, except in th L' l'i\ 'ul'-foJ'estf<, are 
cOll1pill'ati\'c ly S lIl1l1l nnd sca rce , III short, t here is a 

,.1i flti nct l dt o t transiti()n fro1il the S(l\'ima to t h e seha, 
cl) lI ,~istillg' of light killd ,~ of tropiC;tl ,,'oOlls mixcd \\' ith 
;.!,Tllss- I" ,n'] ,.; o f t he sa\'ana t.n'\) : ],u t 1>,)' reasun 01' the 
nlli\'L'n,nl l 'l'1lcticl! "I' llllrllin g- th e g ritS;'; YC<l rl y in the 
dl'Y p" I'iud, the SilSilll<l h it S, ill 11I OSt. CilSt 'S, ]'(:l' ll cxkllll e,l 
r igh t to tIlL' IlIarg- ili u l' t lw sl· 11'I1" Itll<1 , ill III a 11.)' illstances, 
lins ind "cd L1l'gdy ell c: ro1luhcrl Up011 its lill1i t.s II)' the 
c1 l'str l1 ction 1)1' tIl e l'l'lt (It ligh t \\'ood" , ,,'hich ltl'e easi ly 
set, O il tin', C nl t inl t ioll is ;t l ;.;o l'L',spoJJsi Llt_. for Ulilch of 
t h,' tliwlilge to tll e light [o m.;ts, Thus it is that, in 
tl'op ienl "\ friccl, t his l ,eit h ,Lfi l'cell lm'ge ly tl'H.ll sfonn ecl 
in to a snxana. Di stinct traces or it Il lay l.lc fountl in 

th e hin tL'I'litllcl of lTp[le l' On inen (th l..! h oJ'y [I. 1I (l Oult! 
Coast, T'lgO, and };igel'ia ), on t he watersheds 01' the 
ShHl'i, Bahl'-al-G lmml, ana Congo lmsius: aml th e great 
Hlll'i for C's t passeR t ,(\ the SHSHll<t t.hl'ongh such it lllitl'g in 
of ligh t deciduous tropica l ,yoods illtersperfle( l with 
gl'il i3s-hw, ls. 

In U ppcr t: l1illl'H, reprl'Senblti \' e growt h- t01'l1\S of the 
selva [lJ'e prese!lt tbroughout t Ili ,,; lJelt. Oil al1d hums,'i u,~ 
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pall1l~ form <1, conspicuou~ feature, along \\"i t h ce ilnl,s, 
bam b<l:,(:, a.llogeissuR, \T cs t A fricl1l1 lila hOg'Ltllies, ~tel'­

culias, fig-trees, ch101'opI1OJ'!ts, and other Ltl'ge trecs: 
\I,ilcl coffee-trees i ll'fj allllllcLlot. 

On the south oE th l' CO ll go l)Hsin , the Kasai and 
Lua,lltlm ri\-c rs, with their tl'ibut,Lries, l'llJl across n sC' l'i ef; 
of tcn HC:C!:; k'arliug' lip to tIll: Z,LllIhczi <li\ ' i,le, H ere 
only the slopes o f t he \'all eys , deeply snnk 1,e lO\y tb e 

gcnel'nl lm'e l, ar' clad with for('s ts of the Sell' ll ' t'J"pe, 
The tal)le lancls arc CO \'c red .with It llIixture of light 
wood.., a n, 1 grassy glades, 

Thil'; tmnsitioll zone, the most ferl;il e pn,rt of Africa, is 
cn[Jah1e o f great <l c n ;loPlll cnt. It has th o ;tthanbgo of 
an casy irrigation yrithou t thc rlnnvback,' of t b e 0\'0 1'­

whelmillg fores t. Its cOIll[Jnrati\'ely o lt! cultinltioll awl 
thick population arc proofs of its natural fc r tility e \'011 
uncleI' primitive methods of cultivation, Hice, ,)'ILIJl.';, oil 
palms, l'uJJ1Jer , coffee, COttOIl, sugar-call e are but a few of 
its most important products. 

West African Coast: Guinea . FrolJ] the south ol'l1 
pa.rt of French Ouinea to th e Gold Coast, the tropica.l 
rain-forest extencli:; from the 'shore to the uppcr ,a,llcys 
of th e platcaus at the lInck, lLlld penetrates along these 
gorges far into th e Silvana r egion. Th e r ea, on o f: this 
is the heavy rainfall, exceeding HO inches and fairly 
continuous throu ghout th e year. coupl et! with tho 
equable hoat. 

Thc low coakt-line is S1lll<ly awl lllHrk ell 1))7 a screen 

a t tall coco-lIub; alltl oi l-p .. t1ms, B chill\l this extend 
trc:;hwnter 01' brackish lagoous. gil't wi th reed:;, tall 
grassy jungles, and thin low shore \\'oods. Villages are 
dottetl all al ong the t,each, a nd t h e unti \ 'OS ha ye clearCll 

m.rro\\, stl'ips or ground l)et\\'ccn the I';oa anll th e llark 
forest whi eh rise'.) at the uack. Frequcntly this sandy 
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shore is intcrru pted hy t idal S,YalllpS, ,yhi ch !luu'];' tho 
mouths of t he rivel's n,nd inlets, 1t11(1 Leal' on their slillly 
surface mang rove for csts. \Yh ere the hi lIs roach the 
coltst-line the m.ln - forest crowds do\\-n itl most to the 
shor e. Th e Guinea selya is salll to he t he llensest allll 
most luxuriant forest of Africa, and is ltOW becoming 
famous for its wealth ill ru]]],cr plaLts. In l'e~pect of its 
situa tion, physical c011ll iti ons, and <lensity , it is to be 
compared to the Bmzilian coast forest on the other side 
of the Atlanti c. This l'elll n.l'k appli es to the forests of 
Lower Guinea amI the Lo,mgo coas t, which extend almost 
continuously frOlll Lagos to thc yicinity o[ the lower 
Congo, n,n<) beyond thtLt 1'i\'o r, on the Aoawa1'd slopes of 
the great sonthel'll plateau, to Bong-nella , l\[ang rove 
swamps aro particul arly almudant along the Gulf of 
Guinea , covering the low anl l ]n'm", 1 tian.l t racts ,tt the 
delta of tho Nigcr, of thc Olel Calabar, and t he mou ths 
of the Cameroon, 

The enormons mass of th e Camer oon mountain displays 
well-marked l,elts or yegetatioll: a lower l,el t of heiwy 
equatorin.l fO l'est~, fo llowed by a zOlle of dense mountain 
fores t ', reaches up to 6,000 feet; t hencc np\\'arcls the 
forest gmdually Llwimll es t o the size of a high bush aur1 

. becomes increasi1lgly mixed with gmss- Iands dotted with 
low shruhs. At 8,000 ree t th e shrul,s disappear t.lSt 
and open grass slopes le(td to upper moorlands, ; ~bove 

which the asb-cone towers. COlJ1pared ,,·j t ll mOUl1 tains 
in other parts of t he inter -tropical world (Mexico, th e 
Andes, and even with the Himalayas) , the ( ',ttn erOOll 
thus shows all unexpected ly low tree-lillli t. 

The Galloon rorest appeaTi:l to continue east of the 
Oguwe and to join th l' groat forcsts of t he 8,llI ga amI 
Ubanghi. 

West African :Platea.us. In Wei:lt Africa there OCCllr 
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,I, I'e \\' IIIHC:1'i ''; ul' Ili ghur plateaus, the \'L'gdati'lIl () I' \\ 'hi ch 
diH'el'l'i ill Illiln y respects I'rnl1l t hat or the Stll'l'\) llllding 
lands, The Fnhl-a n HOll hilS ,t]I'('a<ly l lec n I.ri eAy I1I CI1-
t iolle' l. (lthl' l' highin n.ll'i Ul'C l1l' ill Togo, ill it g,'neJ'al 
north L1 nd l'iollth ll irectiol1 , ::\orth ,111(1 east ot the 
C'\llll'l'OOll the C);telISi\'e tal>lelalld" or A.lall!n.\\'U, aml 
Ngaullc!e)'c scparnte t he interior ln1sin of t Ill; Chad ]'1'0111 

the l ltl"in or th o Gulf Ul Uninctl, awl posl'iil.l y continuu 
l)et\Yct: 11 Lbe G,.IHJon Llnd the Con,!':;o lla'i i n~, H uro rive!'':; 
fl ow at thc lJottOlll or llal'l'O\\' g'orgL'1'i \dlieh hn.l'l)our 
l1 ellse awl ln xUl'i:Lnt I'orests or the sch 'LL type, Th e 
hill s an d plnkall~ , 011 t ho ()th,,!' h ,lll, l, display a dry kiml 
of vegetation , cOlltrasting \rith the eXUlJemllCc of the 
G nlJl erOOIl a ll,l Gn1>.)ol1, Th erL' "eL'1l11'i to lie a rC'Clll'l'CllCe 

or the Hunl of dricr lalld s, with th e aeacias 111111 ot her 
plantK 1)1' Ilw :-)wbn: Illixe\1111'1ISh-\\"lods of middle-sized 
deciduous trees altel'JlLlte with grasl'i st rd<.: ll c;-, in n, park 
lallllsca,po : forests UL Co)Jl.7"', ' /((,/' el ( t; cli sphy ill January 

::t frcsh p11.lo awl shillllll Cl'ing \' el'tlul'(~ ; jlallill'i arc rare, 
epiphytes :\lld clill tl ,C I'S Ll)th ,'>(,'lIlt,)' alld Slll:!l!. The 
dri er clHLnlCtQ]' oE t hese plateaus is pos"ildy dne to the 
morc CO lllpl cte dJ'ain'lge, allt] t() the winds , Sill1iJal'ly , 
tile little known IliU- a nd pl'Lteall-lan,1 which forlils the 
,ratcl'shc<1s 11 'tween the Shn ri , el,,\} Ighi, and Rthr-;d­
G hazn 1 J lasiul<;, appl';11'S Lo h'1 \' e a \'egeta tion di ffel'en t 
frOlll t ll.t t of till' \>alleys, COlllposCtl of light \\'oods ,lnt! 
park-lands, in \\'hich the l)1lob,tlJ 1llid the I IOnlSSl1~ p'11111 
fail. Th e trce" are sllmll or of lli()<1el':ltc Riz,' , and 
i ncl ndt: all10ngl'it others tilt: I JUttc!'- a nd t'Lllo\\'-tl'L'e, 
lllllllcrOllS lll t: lllllc]'s oC tl te acac ia alld IllilllO,"L h'i]'es, <lud 

lll;tllY otlWl' shrul, forlils \\'itlt Slil id l ]easC's, 
Th e p latt' .i ll '; t(l UI C lIlli'll! ,md ';1 c;t ot til e CHllIL'I\)1J 11 

,ll'C, to lL Inl'gc l'~tullt" under prllsllL'r(llll'i llilti\' c eu lti\"lLiull, 
The Congo Basin I il'i it circulal' l .],l ill-lil, e l'ilSill, Sl)]ll l' 
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1.500 fect :11,0 \'c seft-le w' l. ,~mTo lllld e,l on nIl sidc,~ 1,y th e 
edges 0 1' higher plntcam; '. It \\'ilS 10 1l g ,1 ('sC l'ill (; .1 (is one 
co lossa l n,nel ulll'l'okl.' l1 stretch or eqlla torial raill-forest·, 
yet it appears to l'ecC'i\'c ft millfall thn.t hardly cxceeds 
80 inches YCill·ly. .l'c·rhnps t he j"l}lr('ssion of bOlllHliess 
seh 'a \\'hich is l'ccon1er1 in th c il.CCOUllts o r 1I101'e tk1,l1 
0111 : tl'il\'e ll c1: is clue, itS Oll the Amllzoll , to thc fact. that 
explorcrs seldom \'e llturcd fa,r from the ri \, (' ]'I-i. t,hus 
ha\·jng ll O opportunity t o soc th e back,coulltry. From 
the e(lgo of the plnten,u. for humhech of I1liles up s tl'elllll , 
th e main \\'aterways arc n.cco lllprmied II.}' wid e belts or 
true se]\·a. This is tru () for the lower Silllg-n. an([ th e 
Uballghi up to itt; easbyanl )JCnd, tor the COllgO up 
to Stanley Fa, II ~ : ,md fur tllC 10\\'er Kasai. As in th e 
AlIl,1 7,01l these b roa,l strips on both sid es or th e lll;lill 
stl'CnJllS nre liftl,l e t.o pe rma nc1lt or tell1porary Hoods; 1L1hl 

on the mi(.hlle mlll upper scct ions or the ri \'Cl'~ , the 
scl\'ils confin e thellJ sclvcs to lHllTO\\' rrillges. Th e Congo 
hig']! for ests nre of the equn.tol'ial rnin-Selnt typc, like 
the Amazon can.gn,tpu ill all itt; essent i,ll \'cg'd"ti,'c 
fea tures. much as the fl orus lllay tliH'el'. Oil amI ])OraSSllS 
palms, \I'hich wer c present ill the S;t \'mm, continue t o ]_lI:' 

eonspicnous ill Uli" regioll: l'ulJ1Jel'-trc('s flJl(1 jiUlIClS are 
rOlllld ill allUlll1a.llce and heavily expl oited. Alllong 
other intcre:;t illg trees lll tty l )e noted the dragon-t r ee, 
which il-i well r epresented in drier regiolls, the fig-trce, 
l'Otang palms, ceil)J.s, &e. 

The lll.tture of the ngetation c(J\'ering the tabl elan ds 
lJetwecn the riyers bas not ,tS yet been sati s factorily 
stwEed. In t he W elle di st.l'ict, 1,eyontl th e margin forest, 
opens n park l:tndscape 1) [ light woods and SiL \·n.nas; t he 
Itiri fo rest" partly ot t he rain-forest type, t urns to a 
ligllter kin(l to\yul'ds the C: ISt: illl(l in jt~ mi (1.Jle course 
the Kasai runs abo t hrongh [t Yilriegi1tc1.l scenery of light 
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woods (lnd gm;;;,,-bnds, Such chnrncte ri ~tic delli zuJIR or 
the sa\'cum as the eeiln, c1 r:l6'( III-trcc', 1I(,l'ilsS US ['ahll , ,,,'c,, 
by their rcCUlTCll Cl' illl lOll ~ the iu te r- river lnlldscapes, 
sugge~t a silllilarity of conditiUll s betln:l'n t il(: hro 
physicil.l ell\'il'onnlenh III tll l' IU\\'l'r districts uf thl' 
Congo, the schit is limite,l to t ill' ~h l)rcs awl t he i ~b.nds : 

savanas I.C(;O ll le the elJid plan t I'o l'lllatio ll , eurn,:~pul1d illg 

with a 10\\' <': 1' a t mospheric 111llllitlity, 
Human suttiL-u lcnts are Sl:11tb'l'c'[ a long th e rivers , 

whe1'c, I),), ji >; billg, hUll(ing', and a, lllillillll1lll or agl'icnltul'l', 
as well its II,)' t il" cull ect i() III)(' ru1,l,el', SCilllty pupnLl l il) lls , 

once 1I1 () I 'e [1 I'(lSP (' 1'0 II '; ilw1 11lI1IH; I'OU f>, eke ouL the 
meagre li\' illg tbat s1 ltisties the lll, 

Angola, The ll()l'thcl'll edge of the high austral 
Africfll1 pLlt 'an Clll'Vl'S ronnd t he Congo ],as ill, Its 
nOl'th-\\'l'stel'll extl'e illi t,}' [1,l,s~es ([trite e lose to tlt i,; 10\\'(: 1' 

Congo, I'u rlll ing the l 'cgiol1 kno ll' n 'l.~ Allg'ob, which 
posscsse;; it low itlld ll<1.l'l'OI\· euasb,l shel [. This cUils lal 
strip is llllt t il e ll l) rtlll' rll S[lllr u l' t hL' ,~Ontll- I\'l;ste rll lle.~Cl't, 

anll its m ill fall doe,; ll ot l':-':Ci,;e(] e igh t inch es } t';nly, 

C'onse'l11l,'ll t ly il ,; \ ' ('geti~ti U lI J'(.' l'eats t.ha t u~ ~o lllitlilaml 

0[' Cazalan.!: llleHgTu ~tJ« 1 p;ltc:l,y s WilrLl s ul' stiif gl'<1 ,~S , 

wi th a sprink lillg' of thOl'l1-1/ll.~ h aJld ,stullte( l tree;'; , ",h E.' re 
the form s 0 1' t ll o c;tnd eln.bl'1i c 'lplwl' uia iutd the bao1,n l), 
the aloe ami t he f;[1 11 Seviel'iL are Cl)llspic llUllS. 

On the foot-hill" itt the ],;,d..::, the thom -lmsh thills 
ou t tmd soo n llIilJgles with jnllgles of la rge-leaf C\'e1'­
grecns. Climl'ing up the edge (J [ th e plateitn. at aLuut 
1,000 fed. OliO cro,~:;cs t he "outhel'Jl outli l'l' uf t he ,rest, 
African cuast fol' c:;t., cUlllprising high t1'f'l'S alld lialJ<1s, 
which has l'CCll al l'c1tdy In enti OllL'cl, Thl' fo rest t'clt 
r apidly dl'Cl'e~lSeS ill size all,) p ruf usio ll , as OIl C apP; '(Jaclws 
the brink of t h e t(~],lehtnd, ;mll after passing through 
a fringe of hill-Ln'-;!l one :;L ep:; int.u Uw )'onllcl l c,~s Sll\ '111Wf; 
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which COH' I' lhL' whol,' lU 'cnd th or thL' ~() l1th ;\1'1'i c[1 11 
contim:nt . 'I'll\'. coasta l hill l'Ol'C'st l'ilpi<1ly lh"ind !cs t o­
wal'(.l ~ Ileng n(' lh, am1 is n;phcl,d Ly th c .inllgl l' ;11](1 th e 
t.II OJ'Jl-],ll.'-;h. HuL],cr and tllC Ullill ('!l pa lill-oil .l l'e th e 
])cst kllo\\,11 r esources of the l'clill-J'Ol'l'st Ill'lt , lint cultiva­
tion. \rhi ch is he re fairly ( 'x te n ~ i\'(' , cUl llpn,h L' llri s lllallY 

lropicn'! products, amongst which coffee, COHOll : and 
sllg;lr-canc arc the most illiportant. 

E ast African Mountain Region . G J1(l er thi.'i llallle 

llWy ],C illc lll (kd the \'al'i eg ilt l'd hn,]sc;lpC or tCl'l:nces, 
cscarj>lllcnts, Ilill;;, nlld 1110tlll b ins ,,' Ili t h 1,Ol'cll'l', aw l 
len d on to .. tll\' ~<)llth awl Eas t AJ1·i cD. l l ph leilll i'l'Ulll the 
l'ilst el'l1 COil S t. 1 t (;0111 pl'iSI"'i also t.he rolling' alld II iJJ r 
land ll (Jrth of the Vidol'i " NynlJZ;l , th e hl'oken cunllb-y 
,d lich ." ki lt . .., tl w CilSt(;J'I1 ri ft Hild t.he )JilL.., wes t a lld east 



= 



234 AFRICA 

of the Ny,l~sct, Routh tu the l() \H' I' Z(llllL('7.i, Th e region 
t Im,,; defin l" ! cllllll'<lCeS it IIILlllirl)l,l fiCL;IIl'I'y: it ditfl'rs 
:dike l'l'IJlIl the SOiliali balf-d esert, fWIll tllU Bailr-:d ­
(;JI ;t7.<l1 S;1\';tIla , from thL' ('lIl1gU lorcst, lrOlll the Zallti 'l'zi 
sa,\-alln, ;lIl,1 from the (hi,,!, 10\\'1<111.1:-; of :\I OZtl lltl ,iqUI ': 
rut dcspitc its LliH'rse a;-;ilL'ct:;, i'1'Ulil til() forest-clH ll hills 
of the Shire to those of the FPPC1' Xill' !ll'o\'iucc, it has 
it certain unity, 

S0\'cral factors such ;I.S the \'a1'ying' I)u t gl'll cl'ally Iligll 
;tltittH1cs, the e' [llntol'inl aw1 tropical situation , tIll' 
unC(lUal illJhwllce or the south-east lr;tdc-\\,illlb, th L' 
(1iYl'r:<ity of the Llmillage, all, l the llatm'e 'Jf tb e soil. 
com l)illl: to lllak e this r egion olle of th" most \,<1l'i cd uf 
til<; continent , Th e 11[lckgl'OLlll,1 and genE'ml thellle uf 
til L' pictlll'1.: i,<,; al\\'a,rs SOlll e I,ill'] or .';;1 \';IDa ur thorn 

u011Jalld, co rl'espondillg to c1- £01' the Lropics-lllo,lcmte 
mini'all. F1'OII1 this ri sl' ligh t tl'opic;ll \\"llods ;\1111 c\'cn 
higlt fu l'c,~ts, l)u t lJy l'l' ilS()1l (If the gl'C;lt ele\'<ttion or the 
platcfl l1 Oil tIle \\'est <lu,1 o[ tIl " 1I1'01lgltt 11 1.' ;1 I'e l' t.he coa~t , 

tlte :-;a\';Ll1as an; g-en(,l'nll,)' ll(lOl', Hll,l t Il e dc(,idno\1:-; tliul'll-
1)l'ush OJ' I\' oull of the c;l<1lillga fOJ'l1l i;; till' typical n'gc­
tation excc pt in thc so uth, \Y] Il.! J'e a dott illg' or acacins 
\\~ j th t he ullIln'ella ~klpL; prCl"<lilr-;, Thus this part ol' 

All'iea often; ;1 gl'cat :-;il ililal'i ty to th e northum Bl'Hzikm 
llj~ltlnll(b, nU Ll for sillli lill' ph,\''iica l rCaSOIlS, 

As tL rul c, the caste l'll and ;;olllhel'll ;;I()p "s possess 
11 rich er v egetation tlntl) th ose of the ,Yest ,\I)'] ))ol'th , 
lll ost of the rainfall. cOlllillg f1'ol1l the ~outIH~astel'l1 

tmdes and 1lIOllSOO LlS, light kin,1 ,') of trul'ieR,1 fmc' sis 
do not fail ill the hill-land, The Lcst kllOI\'ll i;; the 
~[;lU forest, large portions of whi r ll arc uilly of 11)uc1crate 
height, GO, il) [ceL, tI'C"'i Il'itll t lli n ligltt, (; 1'1) 11' llS antl thick 
gn,wlcd t n1llks, and j'ell' li nllil s, l'c I\' clillll )l' l's , l)tlL;t dense 
ullll" l'g'l'o\\'th of shrul )!:) c11\d gl'L\~ s : olli el' part.'; appl'oach 
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the exullel'al1t subtropical miu-toreiit. Hill min-rorest,,, 
occur on 1l1Ost or t he lIloullb1ius, the 10\\"(: J' portions ortl'lI 
assuming the true Iich',L t,'ypc . IlIl ,llltl y,tll eys M O, ill 
many instal1 ces, extrem ely dry. III the Atbi a lld Ki (lmtlli 
va lleys, cxtcllsi \'e tmets arc thilll y studdell \I'jt lt UIlI­
brella -shaped acacias over it Ill Cllgrc carpet of 10 \ \ ' gms~. 

On the ot her h,1 11,). the rcgnlm' park saVilna is exelllplified 
beautifully ill the Masai [1,11 1] Kanunoyo plains. 

The belts of nltit ucle can he Ll'ace(] di s tinctly up t.he 
four great mountaiu 111,L"ses of t hl' Ruwcllzori , EIg-ol1 , 
Kenya, ant] lCili IJl,I-ujaro. OJI the fin;t-lIalll ed the 
diffenmt ZOIlCS a re th e followillg, \\"ith r efe rence to the 
Uganda i:lide ; 

SJlOW 

Tree ~enecios aud shrnll 1 () 11 l'l j,t.~ , 

it loose bush l1p to 
Trel'-]le,l,Lhs np to 
] ~ antlJll for es ts np to 
'rail f')re ,~ts np to 
S,l\',lllna <llld I,ush lip t() 

ft , 

14,20() 
12,000 
] O.OO() 

H.7()() 
a,j O() 

Two conifers, the ta ll ,i 1I11 i pe r and t)Il' podocarpw.;, ]lI;lj' 

be fOUJHl in }[asai land . 
Toward s the suuth . [tmUJlg the hill s. th(' \-egetatioll 

passes to a 1110re ullitol'll) type ot rl eei']uolls 1l10llS00n 
forest, aJl varieties 0 f ",hie h are to l ie ,~eell on 1loLh 
sides of the Nya:;sC), aull in tIle Shire district, south tu 
the loweL' Zall1 bezi; nor th-east em H hocl esia especially 
displays se ,-el'fll large Lelts uf them. They I'cappeat' 
south of the Z<Llllbez i Oil th hilly tennccs o[ L-:-Ill tuli auel 
Barne, south to the Saui Hiver. 

PoPUltttiOllS of hunters, sh ephcl.'lls, and agriculturis ts 
are naturally iiltel'lllixed <1llli'] such nu·i c,] surruuncl ings, 
but, as usua l, the hUJlting and pastoral trilJcs, Geing 
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1ll0],\' IrHl'iik(', II:tn.! l',s tal>lislicd nil tlsc('lI,)a ll c}" on' l' tll (' 
tilll'I's of tIll' sui\. Theso ronlltl'i es ,\I'\: (':111:11.10 u l' :1 

PI'OSPl'l'uu ,.., .]"I'l,I OPIIll'lIt und or tlw ill t11H'il C' , or till' ",hib' 
ilUIII ; t he l"Tg'ililda pl,ltci\lI, l,,"'p,' c- inll,r , o l-l'L' I'" a I'""t ;.;rop" 
Oil .LCCOUllt "I' it:; healtllY clilllilt\.!, Se""l'al,llIilll<11 1'0"" 
snch as th e bL,t"e tly <llld tile tick: II OIH"" 'I', ,,,ill Ilil\ 'I' 
to I,c St[l\i lPOtl ont 1'(, ['01'1: il I'q !;nl(ll' Sdtlt:1111'lIt is po;.;s il,J L' , 

The Zambezi basill alld Ullyalllwezi. As far as Ir \.! 
knUl", tIlt, \'Hfit plntL'ilU knitol'." ,,,hi ch SI\'l' l pS ]'ouil,l 
I'rolll Angola to tI le ClJ'eilt Lak es (,\' 0 ]' the COllgo-Zn,lId 'l'zi 
"i"iol (' a llil Ill Ost of the Znll!lJ\'zi I,,,s ill , a.nd bl\rO II ,I T ,lH­
:-;allyika. to \'idoJ'ia Kyanz<\ , OH l' I''i t ill'OllghOllt it (ilirl.)' 
IlllifUl'1l1 type 01' ,~;1\'nlliL 1't'[ll'a.tillg', till/ugh at a l>llIl,)J 
hi,!..:'\tl'l' ('I e vatioll, th e pllysit.:ul c() ll l1itiullf; (If the Sll,hll, 
()mh'l' t Il e g'ell cl'nl illt-\U t!l1 CC O[ ;~ cha,],;ICh'l'istie 'i1\";\ll<\ 
clilll flJe, th c lla tU l'e ul' t ho gl'u\llld Hlld of tIle I'L,1i eL Sl'e iII S 
to I,u tltu ddel'lllilliJig filc-t ( Jl' ill th t' ']i "tl'il,utioll or Lh e 
vegetation, A light (1'1 )pi('«1 ['1I1'l'S! (, I' a 1,',I[-S]J"ddilig 
type, which ill IIl allY insta nt.: l':; l'l'Sl'11I 1>l ('s a thih unk 
forest , is the t:tll e:- t 1', )]'1\\ lit it, B e'Sidl'S tllis, m,lll)' 
"1I.1'idies ()[ Sil\' al1;1 'roods OCCIlI' , n o \I' ill cln ilips <111<1 

gTOH'," , lI O\\ ' ('\'CII ill l·:\(-cll."in' paLcli es; ,lI11ullg tlil' lll 
llla,r I,e l'IlU1I1L'rat('d: tllin cops('s or lkci dll on~ torel::; \\'itll 
Rtl'aight., slelld er trnllk~ Hilt) Hat" ~Pill'l' Cl'mYI\S snpPOl'Lcl1 
1,.)' g,Wlit , tll'i sted lillll,s; 1\0 ulltll: rgru\\'tit I,ut gras,"j up 

to threc feet high: ope ll clusters or trees uf it stonter 
alld more 1.lUshy growth \\' it h clear, ruull,l hC;llls and ii 11 ' 

foliage ; jUllgles HIl .. l orcha I'ds of ]00se-liI111 ,(,1 1 acacias 
o ,'el'gTO\\'1I \yith ta ll grass : d Ul Lillgs or li ll11J1'ella-filwped 
tltol'Il-I /us ll es ill t ill': "a\';1II;t \\'itll t he sulitnrr j,ao l'ul, 

cO ll spic\l 01 1S ill tile distallce ()n dl'il'1' illl(l more l\L'okell 
I.«saltie Hlll1 lilll l's tl )IH' )'()t;ks the gTilfiS :tnll woods give 
way to st lillte,l 1' 0 1'111.'; (I I' g rey thul'll SC1'1l1, r(' li u,'cd by 
Rhl'nb1,,r eve1'! .. ;l'l:l'lh <lIlt! II' lH )L1y pl'l' t: llnial: ', Calld elahra 
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e nphort,i,ls, aloes, anel oth01' watel'-st()1'ing' or succul ent 
plants, are ligh t ly se;ttLercd aUlollg the rocky scrub. 

Towanls th e great lak es Tanganyika and Nyassn the 
slli:facc heaves up into ,L regular hill-land ; th e veg'etatioll 
becomes morc exul )cran t and i.-; diyers itied hy light 
forest", ;\Jl,l th e r egion passes gradually·to tht:: hill l'()l'\ 's ts 
of Klst Africa, 

Over t he Yi1st sa ntlw t,d )l eLmcl , centres of illlnn,l 
dra,illitgc, or tracts 01' donl,t['lll grad ient, h ~l\'e de\'c lopcd 
large Sh,lllow ,m-amps partly co\'erecl Ly tall r eeds, 80nle­
tim es girt with light jungles all on e a t those !o>wamps, 
pecn 1 iHl' t.ribcs, Ii ving en tirely on the pro(lnets of the 
watcr, lead a primitive exi;.;tcncc on Hoating reed-rafts , 
screened from the \I"hole \"orld which t.hey ignore. 
Hunting ill the 01]('8 thickly stock e(1 SH,\'ana, cattle­
g razing, awl agricu lture are the simpl e occnpntions of 
tho illha,\)itlt.ll t." of this r egion. 

Gazaland a.nd Mozambique. South-cast o f the hill 
r egion of east Africa th e coastal plaim; and plateaus 
espan(l grefLtly l'efore reilc hillg th e edge of the high 
austml African tal,lehDlls. They are too lo\\' to con­
dense t.he llloistnre of the south-cast traLio-wil1lh, which 
therefore s\\'oep past tholll wi t.hollt IIl fLtCl'ially l.JeJlcfiting 
them. Broadly "peaking. this is a r epdition of the 
cOl1(li tiollS 01taillillg in SOlllaliland in a lesser dcgree. 
'fbe \' cgctation is cOl'respon(lingly poor an<1. on the whol e, 
I>illliln,r to that of the Jatter region, or o f the 100dand 
of l\Jos8a111 0,] os, tlw.t is, an open lmsh of thorn-woo,1 
with IJut I>Ci1nt gmss o t' a wiry description. The llrid 
landscape is brok cn by the llcltas o f the 1ll0i:it illlportant 
rivers, especially a,lollg the lowe!' courses of tbe Z,111l1)ezi 
amI Limpopo, where the l1loist grulllld snpports luxuriaut 
tropical ()\'el'g reen forests , and S\\"HlllpS cr eate around 
tbO lll hea \)' j \lllgi es. 
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Boschveld. South of th e 7.alllhezi, with illcreas ing 
distance [rulll the C(l'Hl.tOl' amI an nllllimini f;1lCd e leva­

tion , th e tropie,t] sa n,na I'ery gradu"lIy tn 1'l1s to n 
snbtropicn 1 typc of park landscape whie-h , und er thu 
nam e o f ' 11()sch\'elrl ', l·xtell(]s into t h e ll orthcl"Il TriUI.';l"aa l. 
,~rith ;t railll"all of <11.on t ;lO ill ches, COllC'l' ll t.nltl'rl ill 
Sll111lli C I' . this is essc nt iall ,\' a g'mss-lallc1 , ( h I' 10 11' gl'Owth 
of ",hiell II I) long( 'l' eOl!1parcs with till' tall t uft s of 
th' tl'opir 'a l :-;,l \ ',Ul<t I-\'l',l:-;;;C' :-;, l '\ l t cOll s ist:-; Inl'gcly o f 
short lllllll'o[logm i fll1Cl ;)]'ist ill ;, 1'01'111 ;;. ~ I II lH'l'Ons SI1],'d [ 

h erhaccnl1s 1,,1.,;1, (,,-,; with s llIal) leathery 1('111"(';;, eS I)l'c ially 
composite", ilre I"l'l'e l,\ ' i, ti(' l',-; P l' l'.'il'rl ;tlll(lll~' l,ull '<) lI s ittl>! 
tu1.el'uns phll t,~ : t.hl' l'u i-.; HI) longe r that \ 'i tl'ietr of 
tl'Cl'S 1I')tieh jll'l','a il"d lI'itllilt t lt u tropic,; , Trees are 
mORtl.)" l'11slt y, nil'] llc;lcias furtll the, Lulk of t bem, I\'i t lt 
low all'[ tl atb'l1el l ('l'() Wl!.' as II c lt :l]'; tctl' l'is t.ic fe:ttlll'e , 
'They nrc "c:nttel' l} ,l s illg ly Ill' ill g'J'O\1p" ()\"el' th e surface 
and t h'ir rlm'k fo liilge ('()tltm~t.'; ~t rikillg-ly with t h e 

ligh ter g rl'e n or f ,ldl'(l ;:tm,,' -ye ll o \\' of t he s\\" a rd, ' 
Especiall y not ic(C[\ l,l e he re a re tllU tltom y an/r 'iu hor-
1'idu, [llIrl the l1lopalli-t'r<:c ",hidl <d Olle, 01' :lili lUst :lion e, 

succes.'full y )'csists the year ly gmss-fil.'cs : t he lll H, jol'i ty 
of trees s hed th ei)' foliflgc ill wint er, O tl g mlli tc hilb, 
like the ~[atoppo,'i, the g rit,"s pin y,., 1111 t it secolld a ry 

part, <L llll the "'( 1)".:' pcre llll i il l.'i alii I lmshy t l'ee· [lil'lll S 

l'ccolll e 1l10l'e pl'olltinenG, It I" a 1Jan.:r lalld l:lC1 lpe, 
uut mOl'e I' aried i ll fOl'lllM o r l'cgdaLio l1 awl speci cs 
of pl:tn ts , 

Th e bosch\'l'ld lIlay lit.' CU llIP;ll'l'd I\"ith t.1t , prairies oj' 
T exas, ill " ' hich the lIl C':i( lllite ,,'oll ld I lc r eplace,l 11.)" the 
acacia and t he 1IlOPLllli-tl'l.:c, It is c:1 1).'idy alli ed in 

appeamllce illt.! lll () 'lc~ tl f lire II' itll tlw pad ,- sce ne ry oE 
East Arricil, aml is primarily a }.!,Tazillg gnJllll<1 . 
Agricul ture can ollly "SSUlll e the second nlllk as all 
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0ccnpilLi uIl i\i-; i t re'lnil'l':-I :L cOIllI,inatioll of soil alld wate l' 
\\'lli clt is reil li ze<1 ill lout, lilllitc(l arCHS. 

Hoogeveld. Tlte ~O lltlt Afl'iUlIl platcall COll tinues ill 
an ill C )'C~\.~illg- g"l"ildiL'llt to\\":U'd.'i it::; sonth-ea.'i t crn cdgc, 
\I·hi t ]! is call eLl t.hc ]))";lkenl.Je l',~· , Th e CO))) !,incd influ encc 

of \\-inds, dt"Ongh t , all!l soil bas pl'cvcnte(l tree-growth. 
aml, follo \\'illg upon the hosclt \'e ltl , the h uoge \- ch1 
estends 0 11 the sonth at an elevat,i oll (Jf from 4',0 ,)0 to 
5,300 feet., a \'ast , level, t reeless expan,;e; n steppe \\'ith 
:t sh ort allcl il'l'l'gl1ll1l' s \\'ltnl , ()il ly t o I,c eOl\lparee1 to th e 
other \ ·;t,;t stlCppe-l'egionc;, the AlIlCl'iGtLl pmiries and t Ill! 
A:-;iatic steppes. Titl,J e- lik e eminences caLle,1 kOl'j eH rise 
h erc awl therc "I>O\'e the gell eml le\"(J o [ tlte pla.imi, 
it thin :-;prillkling O[ :-;tnllt\'d I,u,;hes on th e ir often steep 

iln\1l"uc kY:-;Cill'pS. Oth erwi se, lint it ]1e l ,I,l o, llOt a shl'ub, 

hrea ks the monotony Ol th e cur.lle,,'i pl atl'i.t\l>i: trees are 
r estri cted to the illlill ediat · \'i(;iuit,,Y of th e wilbel'-coursel> 
alla o f hUlllan settl elll e llt:-;. 'l'h l' dry and coo l clitllilte or 
the !Jouge\'cld reml ' l" .~ it the heal t bi e.~ t IJ<lrt o f Africa. 
The pal>tul'cs ol'.igillilily SupPl)l'ted {llialltitie,'i of willI 
cattle and l)ig g-alJll'. ntlll th e hllll ts llmJl i11l11 the h erds­
lllfUl found the rc al,undant ocellp<ltioll. LrLl"ge numbers 

of cattk, however, could not I.e grilzo,l penuanently on 
t.ho Sl11l1 e spot; Ii e ll ce aro:-;c the neel!ss it,y of shiftill g the 
pilstUl'e:-; all,1 hnntillg-tiekhi and , p,Ll't ly, of the 1l01lHVlic 
lire led I)y till! \\'hite innldel':-;, ill tll cir tUl'll. 

Drakenberg. The p,Lsturcs ,tl"e ca rried right ovor the 
raised edge or the plateau which ],,[S Leen so carved iu to 

hill s as to deserve the name u[ lilountain-l'ilnge. A 

m ill -supp ly falb upon the Drakenbcl'gs ,' ufficient to 

.inst ify the pl'esence of forests, w ere not t llese mountains 
expo::;ed to tho [ull strellgth of precisely those sonth­
easterly blas ts wlli eh IJl 'i ng tho mill. Thus the ],enciicial 

c tfect of the taLter is coulltemctcd, al> [at' as tl'ee-growth 
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is concerued, 1,,)' all eXllggerate,l e\-apomtiuu, and \\"()()d" 01' 
a mark ed <leciclnous ilwl tClilperate type are contined to 
the bottom at th e va.lleys. Th e Jan.lscnpe of t.he Dl'ak cll­
berg is thns one of grassy dalcs ane! gorges "itricd with 
shrubs amI pcrcnnial hcr bs, typical pastoral , cOllery_ 

:Kalahari. The strellgth alld Ifl Olst lll'O or the south­
eastern t ra de winds a re ex I l1W:::; tell tl(;fol'e the central 
and western portiolls of South Africa are reached: t il l! 
westerly wi II tel' storms, on the other hand , exercise lmt 
little intiuencl! o\-er tbesl! porti.ons. 'rIms the \"lIst regioils 
lying to the sonth of the i'nl)tropical hosch\'o lll cl epellu 
for their lifo-stirring Illoi"tnre mostly all local willd s 
and storms, or aga.in Ull llorth ,,-ind:-; and sC[I.-i'l'eeze:-; 
which cool in winter 0]1 rcaching the high plateau_ 
H ence the exte nsion of lll'oael, arid l,uHb, the dry char­
acter of which goes 011 increll;.; illg from cast to west, so 
as to reach a t ruly clesl!rt condi t ion 011 the Atlantic 
coast, The ,t\-e rag'e minl'all osc illates ahout four inches, 
but is very irregular frOlH yo ,1,1' to year, The Kala.bal'i 
is the largest of thm;e regiolls I1llil occupi es the centre 
of the high tn,lJleland. We.'it of the llosch \-el d of 
Rhodesia. ,t111.1 'i'r:tllsv:l<ll tit, trees a rc gntl.lnally more 
scattered and 100ycr, and th e grass is tiJiuller and shorter. 
Now taLle-lik e tops alld ntst plains may lJe seen l)are 
and rocky or with l~ mggcd mat of po:t grass, Thorn­
bush es, especiall y th e llcacia \\'i th its t ll sk-shapell thorns , 
form loo.-;e thickets ill th e dry lJcds of the streams, amid 
wiry tufts of l.1ry allClropogon and al'i stida grasses, In 
similar sitnatiollS the trec euphorbia and the a loe, ,,-ith 
a small lllllltl )el' of 10\\' , ll eath-like, woody trees and 
short sage-lmshes arc thinly spread over the whole 
area of the KrLlHh:ll'i ; the only port.ions whi ch are 
really plalltl ess are the vall eys or level depres:-;ions amI 
dry salt pans, for scatter cd succul ents spedde the :-; tOIl,)' 

11 50. 1 R 
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scarps, 'I'll · S on t lt Afl'jcan " -aste land is almost sym­
liid rica l ' I"itb, <111d ;lIl a l<lgolls to, til l' Algeri a n high 
pln,te<w» in poi11t () \" F(I1'\\1;'; of )..!;l'o\\,th , tho\1~h lw r!mp;.; 
)l ot so dc'stitllte o r tn'I'S, 

Damara Desert. A l'ai.nl es;:; strip alollg th o coast I"roll \ 
t he C Ull en e to til e CJ]";tllge Hi" c r, lmt 1,road 'llillg SOllJl'­
,, 'hnt ill t,lle middle tmranl,'i tllC' Xtl1llil, regioll, rendl( 's 
pl1r('l,)' d esert cOlllliticlllS, Tlt e ;';;lIldy s tI'Cwrl extending 
illb\l(l ],,)" ll\ ea l1 ,~ 0 1' dun es is ] l lantic;;" , 0" (' 1' lIli les 
and mi les , In places mny 1,e s('ell tllltt ;.;tl'n.ngest 0 1' 

plant-f OI'IIIS, till' ~ ( 'el 1 I'ilsI 1I i l( , !I solit.ary stUllIP)" pig!n.)' .. 

tree, hnri e,l ill the ;.;and , o)lly sho\l"ing i ts ,,'oolly h l.'tl .l , 
,, ' ltl'Il C() l.' 11I l' J'ge,~ iL u 'o lrn 0 [' lo ng t{l.t.tc['(,d l'il,l.oll s of lcan~s 

l'oilillg m' cr t ile g round, Again, ()ll san dy wastes may 
() CC llr her e nnd there all open hrl1sh or l.n;.;!tr, lenJless, 
Meshyenp!J orl.ia ,c;, Stony tl'(l1lgh~ bUl'l ,oLl I' a sp rinkling 
of t.Il o l'll-1 Ills11 mvl tn'e!'; : gintffe acacia;.;, t hOl'I1 Y ;)C,\.\'i,\8, 
trcl' elll'ltorl.i;\ s, 8'0, Plnterws , chidl), chaJ'ilete l'ihecl by 
;l vegd ati on \)f 1'1111.:-; flnd t lllJcl's, ;Ll'e [(lull.l fa rth or 

inlml,l , III ('(Jlllpnt';lti, 'e ir \I'eb y('nrs the gl'oulld i,.., 
CU \' o l'oll "'jth tIll' o r ;n\'li ll~' 11101(111 plant, ,11'(/ il/ hrlsir/Jo" 
IUiI'/''-C!u , \,' bich suppli es a JIl ost ,,' elcolll l.) food , In t he 
interior , a fc',' grassy depl'l'C'siow; aHol'd sOlllC telllpol'ar,r 
pastures, 

Karroo Region. Tlte K:tlallilri is cnni ('d noros."; the 

Orange Ilin'r to <1, searcely less 11l Oll Ot()llOUS pln.in , tl'ce l. ,s" 
alld cl otterI \I'itlt ,c;tulltcd Jlllsb es, thong ll ill tilL' Illois tel' 

depressio ll s g rassy p;ttc:hcs are 1'O\1lll1 illte r Spl.'l'"c d with 

s lll'u bs allcl th o oyer-presell t thOl'lly acacia; thCSl' 
alternate \yith heath-l ike wash:s Cl) \'l'l'ed willi Sill)]' t 

brushes of c1 \\'ad' sbl'lll ,s of n clu ll-gl'l:\:, ll hu e, Bl:yoJ1l1 th l.) 

edge of the pbtc<lu, \\'llich is t hl'l )\\'J\ illto a mOUllta ill­
lik u range, ail e cl esce1lLhi to n I UI\,l'l' ternlCG o;lll ell the 
KI1lTUO, 
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The X arroos [I,l'e ,t\S(l treeless ,,'aste bncls , Illostly c;tony 
and semi-desert, likewise the homes of L1wnrf rourlL1et1 
shrnl)s, \\'ith tiny, heath-like leaves : in some y erlrs the 
rainfall may r oach tIlt; ' minimulll of one inch, A \'ery 
hl'ge number of tullers and lmllis is eharactl;l'istie ot 
the Kar]'oos, " ,hich are thus I]i\'ill o( l into descrts of 
1mlbs <11111 succulellt s ,\.1\(1 d ' ~erts of (hntrf Shl'U1IS, 
aml end \yh e]'e c() llt,illllon ;.; g l'a;.;s Ileg'ill s, In the dry 
]'j VL'l'-J Icds 18 loose SCl'1lU of th e horrid tusk-thol'll 
aC:itciil, thl.) giraft'1.) acacia, tIll' oli \ '0- 1 i k e cappal'is, it 

Sl1ma,c, th e kal're(1)OOlll , amI a berb with fl eshy leavcs, 
in /lildition to numerous peln1'goniull1s and o.\' aJi'] ,~, 

F e lV oaseH occ lir among those descrts and semi.d eserts, 
hlllllan HdtlclllelltH are, of ll CCCf;S ity, connned to 1'1\'(;1'­
[,anks: anilllfd life call1lot lie plenti ful on sneh i t 

lll cag l'C fare, <llltl agl'icnltul't , amI gl'ilziJlg nrc ont of th e 
ljl1e;:;tioll, '1'h I'C l'elll,lins onl y t he o~tri ch , th e ~pceific 

uinl of the desert whidt is l)red for its fea t hers on 
r egular ostl' ielt fnl'lll s. NatiYc~ wh o h, t \'c l)ec ll t!l'ivCIl 
ther e Ily m ore pm\'Ol-fni tribes and II,)' ",hite men Jivl' 
pCl'IllLln en t ly on the \'erge o f ~ta l'\' ati on ,tn t! itt t hc 
iowe"t stage o[ dest itu tion , and itr' fa st di sa],pl'<lring', 

Southern Belt of South Africa. The Cape Reg ion 
1'ecei\'eR the uenefit or thc \\'inter mins due tu t.hl' 
w estudy ",im]';, a11Ll 1ly 1'e,tS011 of its po~ iti oll enj oy s 
a clinmte \' c ry sillli iar to tiw,t of th e ;,[ cdit el'l'illl Can , 
On that account it exhi\lits <1, H'o'ctatioll wltich "bUlds in 

~ 

close relation to that of extrem e K ol'th- \r e~t Afri ca : 
a \\'eltlth of e\' erg reeu , small- and ha rd-lear shruus am1 
f; mal l tl'ees of spnre ycgetnti \ '0 ha l'lt but pro fuse 
flowering, Forest g r owths s illlil a r to thosc of the 
mediterranean o:Lks anel pilles han disappeared; th e 
wooely IOl'lllati oll c; are ]'cc1 uccLl to th e comlition of 
ll1:1quis, with ,1 small , leathery, amI silllpl e foliage, among 
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which prote;I,s fl,ll. l lcucn,01 clIdrOl1 n IT tlw l '(;st kIlO\YIl t,ypcs, 
A large llllllll,cl' or c.'dn': ll1ely varie(i ,'ihl'ul' i-i :llld hl' ;l t h­
like plauti-i , 11i-iI1tdly w elll'L'presenkcl ill oU]' COll i-i (: l'\'D,to l'i cs 

ulll.IL'l' t he 1l1l111e of ; Cape h eath s " is ck lmctel'i" tic of thi s 
regioll, III add iti on, ;l din.!]'sc HuJ'a ot' 1111sl1 .)' percllnial", 
o f lmll)s awl succul ent plants: which nppl';u'S lik e ;\11 

enriched J'cplica of t he ~ledit('! l'l'ml e;ltl ftOl'a" has furnish ed 
us \vitlt [l large collectioll of ornam ental p lants. 

Thi s south-weRLe i'll Illargin of the South A fl'iean table­

land!;; h as beell so d issected lJY deep \";'\' Ue.)'s as to fall 
into a hilly scenery ill which a lti tud ina l l,dts Ul'e w ell 
marked, A hrok en strip of eoa!:>t nlld 10whlH.ls, which 

recei\'es t h e IlliniJl1ulll of nl oii-it \ll'c, includes the stl'LUHl 
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H,wl dune fOl'lliatioll s, 11il1 0 llg' ,,,hich are l'~ lllal'kltl'] ~ I,u/:;]l­

landH alld "hrnl,hy heaths, rccnllillg' the Hmzilitw I'l'S­

tillg[lS. Ac((.ci(& '"!rtf)/ I~, introduced from Allstmli;l, hal' 
spread abnnda.ntly, and ha s matel'i 'llly altered the or igina l 
aspect of the landscape. Characteristic also of th is 
coast strip ;Ire th e numerous representatives of the sedge­
like ordel' of R el:'tl:w eae, which, together with myrtaceons 
shrubs, f Orill well-defined vegetation units Oll shiftillg 
sands re~ting on clay 01' lwrd pan . The foot-hills support 
the typical evergreen hn,l'll-leaf sc rnl , : along with these 
maqui f:; occur hill heaths akin to the garigues, uoth of 
which proutl,uly replace the dCf:;t royed \\'oodlands. With 
iucl'ett.' e(l rainfall, cloud , and mists, the upper mountain 
Lelt lli spbys, in isolate,l areas, mountain swamps, rock 
heaths rtml mountain brushes, the aspect or the whol e 
sugge3ting the Lush of the coast skip rather than th e 
mnquis. A pseudo-alpine low vegetatioll cro\\'n s the 
winJ-s\'v ept ridges. 

There Sl' e lli S to bc no doubt that th e Cape r cgion once 
possesseclluXl1rian t fOl'csts 01' the ~JedjtelTnnCall type, fll1l1 

that t he I;)a lll e process of destruction", hich gn.\'e origi n to 
the EuropeLlll mucjuis hU'gely also t.rall sforlll ed th ese 
fores ts into w ere brushes. The Meditcnaneal1 cypress, the 
cechtl'.':) of the Atlas and Lclm11011 , find an equindell t in 
the u:lrhh·i_lIylultia, so llluch like th e MOllterey cypress 
of CLtlifol'llia, \"hich hall formerly a large area of c1i:<;­
tti bution. The last few sun·j \ 'O I'S of those I-;tately and 
useful treeR are IlO W left at auout 2,700 feet, ill inacces­
siLle positiollH on the nortll erll slopes of a relllotc moun­
tain rallge (Cellar Mountains). 

Xnysna Forest. Almost the oll ly natura l tillluel'eti 
tract left in South Africlt occurs in a llarrow and hilly 
strip alollg the const, from 1I10sl-;e l Bay to Algoa Bay. 
The forests are regular, tall amI dense formations 
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of va rions c \-ergreen treus with a glossy foliage, llue to 
it raillfall ;un()untillg t o 36 ill cit es yearly ,1. 11.1 spI'e,LII on )1' 
the witole yeHl' ; epiphytes and clillll ,e l's al)oull(1 in 
port ions 01' t hem, as ill the \I'arlll tC lIl pl)rat e rain-for ests . 
This tiLl\Lcl: I-,elt is iu t el'lilulliatu L,et wec ll t he lIIedi­
terra il e;llI a.tHI ih (; SUbtropical min ·forests. Ther c if; 
a rCllla rkablc p;Lmlld l 'ctwcc n t he cC ll t ml \-n ll cy o f 
Chile \\·ith i ts ml'.(1i tl!lTal.1\~ ' l.l1 \·eg,·Litt ioL\ fi.ll (1 t he tempI'I'­
ntc raill-tores t 0 11 t he slJUth 01' it, ;LIllI the sequell ce uf 
the C,Ll e al l!l cxt,relll e Sout h African forcst !'logioll. The 
Knysna forest \\"a;.; lIlor e cxteu;.;ivu in f O l'!1 101' days; ib; 
area has l ,eell greatly r edll cell by t he axe aud the fire, and, 
as usunJ, the early llIi i:itakes now cost much llIoney and 
energy to r epair. R Cl1tforcstation is morc difficul t 
and lllor e costly than woulll h ,w e Leen a, wise ImsLJal1l1 -
ing of the naturil l r eso urces. 

Xa1fraria. Crossing tI le Drakeuberg, OIlC llescend i:i 
into Ka trraria.. This reg ioll cons ists uf <l succession o f 
broa,d t erraces open to. the sout h -cas t \\' j 11 (1;.; a 111.1 p os:-;esses 
a fairly UIJUl l(1unt l'1l1nL,ll, t he e tt'l'c t o f" whi ch is here 
again part ly countem ctc Ll I),)' the wind s. The northel'n 
and upper pa rts nre co \-cl"cd with a park vegdLd,ion of 
a warm t empemte ty pe. \Voocl s arc not uU COntnlOll 

among the north el'l1 hills; but tbey assumc the form of 
dense jungles or sle ll(ll' r , twistcd , and llistod ec1 t l'ees or 
small stature, gi\'ing the imprcssion of ave l'g'l'O\\J I elfin 
woocls . U pon t he 111 QUutaillS a re fouml two coni fe rs, 
pocioc((?'L)1[S a Dd 1.uiclGl" i '1gtu-niu . F or t he 1Il0;.; t par t, 
ho,vevcl·, t ho middlc and upper tel'm ees support pa rk 
or bu;.;h g rass-lands, \"h er e acacias, a loes , ,Lil lI proteas 
predOlnillute, amI form excellen t pasture g rounds, not 
unlike t hose of T exa.s. ~Winters are d ry amI cool, aDd 
last froUl Jfay to July . MallY uuI LoW'; plants, vari ed 
shrubs, ami perellnials a ro found interspersed u,lllOng t he 
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g rasN 01' in co lo nil's ;)round the tree,s: th e uI IILreli a SJW pl 
iN n lso a reat ure o[ lh e acacias, Thickds or grey , J.u'ih} 
e \1pl w rllias stwlcl cll \I'ith ta ll aliles arc 11I)t rare, \I'hi '" 
thc stony hill N ;tre stre ll' ll with s ll ccuJ l' nts nne! thl' 
e l'er-presen t ;tl ot' for111, 

Oil the lo wc)' t crrt'tccN, at ;1, I Iout ] ,;jOO red, t h e clim ate 
changes to a l11 0clemte ly dry :tnd hot Sll btl'llpical type , 
tal-oura l lJe to the tl, ),' e iop1l1ent of sul,tropical agricul­

ture : Sllg'ltl'-eanc, tOI'i1CCO, llllLizu, bananas, an d atil"1 
fruit . .., 1Ii ay Ill' g'1'1)\Yn ,yith l':\('(' llent r csults. The natnl';tJ 

vegetation cOll sists 111 0St ly of shruhs, thick ets, a llll 
,yoods of sli al! trees, among which nre palms [tn11 th e 

ol'll;1,mentn l, banan a-like st r e litzia, t h e t r ee euphoJ'hi;t~ 

n,wl a loes, which 1;1tLer are found alik e iUllong th e park­

steppes anll the snlitl'opical ])1'11Bh-\\·oods. A l'n" jllent 

type ot \\' ol)dland is that Ol th e eaatinga .iungl es: 
tl lose o f n, lIlore profuse chnl't"tctel' OCC l1l ' ill the \\' c ll­

\\'atcrcd "aU l'}S of the son t h, 
T ile charn,ct l~ J' o [ sa l'ana is strongly j)lfl,l'k,'d on th e 

t erracc, a hon t J ,:i:..J () feet 11UO\'e ;;ea-level, \\'hi<:1l e :denll~ 

lJeL,Y een the Drakl'nhcJ'g and t he L el louil )o mnge in the 
110rth of :.rata!. 'f lli s hill y llistrict, it tr;t llsiti o ll lJct ll'cen 

t il I.msh-steppe anLl tb e regular tropical s<t' -Hmt , is S0111e­
t ilil es known :LS the ' llcther-yekl ' ; \yi t h o ut possessl11g 
thc 111xnriallCe of the sanUla, it h as taller trees a nd 

grass than the bosclwclcl, 

Three zon es of occl1patioll lllay tim ,; he ,liRtinguishc(1 

in l'i':ttal : (1) t hr Bllbtropical coast bdt of cane: 
cottVI1, a nt! fruits, np to ] ,;')00 feet; (2) the tel1lpcmtc 

flg' ri <:nlLnml bL'It. ,,·i t h tO l'll and llwize: ;m(l (3) t he npper 
0 1' exclusi,'e ly p:Lstonti l icit, 

M adagascar . The cor l.! or Madngascar is :1 n clongate,l 
high platc:m occupy ing til e ce nt re 0 1' t h l' islaml, ;Ulel con­
till1.1ing :H:russ the se;t the Ltld<:i;ulll of Hh o, ]esia. '1'0-
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wards t he \\"('st t he sea is l'l'achcl11,y ,t se ries () f stl' p-likt · 
t erraces, \I' hi Ie to \l':lI'Ils L h l~ l',LSt t he pl atenu si uks pl'l' ­

cipitously to :. IlHITOW frin ge o f 111 ;.1, l'sh.)' coast. 
Sitlla ted \yitiJill tho south-casteI'll Trad es ]'el t , 2\[a ,]'l­

gascal.' is l~ \'e l' IJl oil'; t on t IL L' easte rJl sC:u 'p of t he trt!ol l' ];l l1t1, 

FlO, \:J Jc , T ra\"u llol"s t r ees, 

which consequell t ly i ,~ cl:1(l \"ith an u\'er\\'11 l'lllling tropi ca l 
rain-forc"it, de;;;cclIll i ng' to a Illar~'iJl uf 1l1 ;1 ll g l'ove-s w1lm Pf; , 
The top of t llO b tlJlelalltl is nat lll'ally the cOll tillunt ioll 
of tho Hhocl esiull 1 'o,'icll\ 'uld, The \\' e,~tc l'll telT:lccs, 0 11 

th e \yhoJc. , r eproduce t i le condi t ioll o f t ilt' hin tl' rl a lld o f 
B eirn, and display a :-; illlil nl' kill<l of lig ltt tl'o[li ca l \\'00<]-
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lrtlld in terrup ted by S:1\';1 I1;\ :-; fllld t.Ill)rllwol)ds, In tll, ' 
II1 () ist(· [, d (' i'n~~s i()II S, ]1 <)\\',.\" . 1', th e I't'g',·t.tti\)1l Illay aUaill 

Lllo pru[l1 ,~iOIl ui' tli e tl'll{; se h 'a, Th e e:dm-tl'ol'icol l 
:-;o ntll cl'lI puint, of tll e is lnllil is \'e1'} lIluch ,h'i PI', ;[Il d 
offe rs a vege tation !lot Illliiko t.h;tt 01' t he J\<lll" l\). 

Lung' c1daclled [rolll tll C lliain lIla :-;,,:; o [ t he 1\ fri cil il 
t r!lII I'];U1Il , t Ill' Linc k of ~L1 ILl g;lc'f'a l' , ",hil e J'dnillillg' 
lllllCh 0 1' tl\l' plnnt awl ltllillHti pop"ln t i, )ll of' lhl' C\) ll ­
tiHcnt , ha>: ,1 (' \' "l op(' ,j 11l<111j' specia l t,\'lles 01' its ()\\'I l , 

which gi \'e it ;1 ,spe(' iti c chameh!l', All lOlIg t he enJ'i oll '; 
pl a llt e; ll1:1,Y 1,0 IIH' n t i o n c,l :1l1 nllel isk- lik.: LJ:(/(cZUI 1 11,-: 

a nd , hvttvl' knO\\' 11 , t he l JH lli\1l<t-like tl'<t\'c ll e l" ,'; t1'VI', 
t he 1)enutiflll 1'1 (/.'I' iUdu, .' ,~c \' c J'n. 1 l'uLl'er-tn'L's <1, l'e o.lsl) 
to lie fOlllld hei'e, 

All ngricnltural indll"t,J'i es (I I' t ll e 'II'opie,.; fi ll.] a pro­
wisillg fidd a llIid th e Y<l1'i ell cOllditi on;; o[ thi s ie; lalld, 
Tho l\[tti \' L! populations, Oil [h,; " 'hole, \y en~ Ill ore <td ­
\'l1 l1 cell t lu LU the AfJ'icHlls, Fur [I, til li e, attcillp ts at 

('o lolli zilt ioll \I'el'e tlll snccess [ul : I leca u ,~l' tll e approach 
was Ilmtl e fl'om th e 11ldlL'allhy eastel'11 SI\UI'L', l int l'l'C (!U t.ly , 

deci(le,l pl'OgTCss IlllS l,cel l IlWd L\ 11,)' set tl el's Oil the 
" 'estel'll ,lIl ll ll orther!! s ides , 

CHAPTEH YI 

E LJHOPL:: 

General. III the gCll l'l',tl lalld-1I1a ,';::; o i' the lIorth el'll 
h Clll isph el'L' , EIll'l>pc lIppenr,; jil;\, ,I, p\.'l1 ill.~ lll ;l g'l'nftL'll un to 
the \\' ('stCl'll side of .h ;i,L Hl1l1 ach 'a neillg' illto Lh(, 11li, klle of 
tom perate sea,~, Its gcogl'ilphi eil l situa tioll , i ts subd ned 
rdief Gild t lt L' penetra t.i()ns ()f illbn(l seil s 1IlL11\Jst to its 
easterll liluits Cll :;UI'O fol' tile .'i liiall cOlltill(: ll t a g rcat 
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C'lll lt l,ili ty fLlI.] a great llllil'(} l'lliity 0 1' elilll nt(' \"hi ch ;11',' 

its ,1owillfUlG fl'<lt l1l'e,~, Th e eiill1ate, 1)]1 the whull', l\1 'lj' I,,, 
deRcl'ilJed as cool temperate, ,,' jth ;l lIloclemte RHllShill l', 
a lli odcrate rainfall, 1l1 o']ernte ,rillds, a Illmlerate atlllO­
spheri c lIloistu l'e, y et \I' ith ;1, UI<ll'k (.!(l seasonal l'hytlllll, 
Such conditiOlls [tre the rcsult of the westc l'l y winds 
,,'hic]1 s\,'eop across t he Atla,ntic aml peJlctmt' reu' into 

F lO, \j(i, Menll ,\IlIlU'\[ R"illfnll of Eu rope, 

the Arctic circle, These In'eezes ;1.1'0 uot checked, ;," III 

Pacific l" ol'th Alllerica, \,,)' trans\-e)'sc hl1'l'i eJ's of monll­
ta.ill s, <1m] t])('l'cl'orc ;11'\' 111,]e to e \.tt'l)\l t heir inflnence 
to n cOlJ ,~ idcmbl l! ,li ,-;blllce inLmc1, COJlgl'UO ll .~ \\'ith th e 
clillmtic condition_~, the \-egetatiull exhibits the S, llllC 

feature's of e'j1U1I ,ilit y ;mel unifol'lil ity , till,lillg_- i ts ex pl'e~­

sio.l ill ;t bidy cU li t illllllllS on'I' ur t () l' e~ts or a coul 
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tempera te, decifln() u!-'. ',ro1ld-lear t.ype. Of t hi s char,Lc tl'l' , 
the oak alld h .,.'ch an ' th u l o re ll1l}~ t I'epreseota.tivctl. 

In opposition to 
Asia , in eH' '',) respect 
a land of sha rply COll­

tnlsted l' xtrl' lll es , Ell ­
rope ::;ho\\'s gentl e 1md 
g radual variatiolls or, 
01' depa I'tn1'CS 1'1'0111, 
H llllifoJ'm telllpent tc 
useragc, ],cst cxempli­
tiell ill the Brit ish 
I sles mi beillg nearer 
to th e 1I1 ucl emtillg in-
fluences, i. e. the \\' c::;t- Fw ~'i . R Ct!' i f) l) s ' , fE"I'(\pC r ( · f·c i\· iJJ .~· 

m ore o r less t1f:1fl (i in ch e, o t' rainfall 
erly 1) l'eeze~ . I-fc IICl) ,1uri fl g the Sllffllner till ce lll" n l li s . 

the OTcatel' difficnlt\· 
b " 

of c!Hll'acterii:ing wl\a,t appeal' as (1 t' liC1lte ~hlt,lcs O l' 

, lllUl.IICeS ' of t h e Yc' " ' -
'" 

talJl c C':U'P L't , nll~l of ... 'S·1 .... ,.1 

illClical ill I> the i I' g('o- SUM'i\1t·~ RAIN 

graphical ])Onll flari es 
ASlilay ],,~l) xpec te fi , 

1:lbll·tillg frOlll ti te At­
lantic shoresfln.ll'enc­
tmt illg i'al'tll er alld 
farth <:l' ill to the 1I1 ; l.'';S 

of lalld, Enropc Ina,)' 

be aiialysed illto it 

succession or strips or 
belts at decreasiJlg 
equability and uni­
formi ty . Th e se<l s0l1111 
and llaily contrasts 

FIG. 9S. R.eg ion s of Europ" r cce iving 
1Il 0rC or Ie", than 6 in ch es of minJ'all 
clu ring th e wint e r three months. 
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an,] Ill o re: p cri ods of mill i'nll and drollgh t in'c ]11 (1 )'( ' 

sharpl,)' defined, HlI,] ranges o f' tl'Ll ll)l' l'iltlll'C, i 'ot h ill 

seasonal a n .' l'Hgcs Hlld ill ;j], ,~I']lIt(' L'x tre lll l'~, \\' id l' l1 in­
cJ 'citsingly. Whil , till' Se; illy Isl es, \\'ith t l ll:il' l'ilhlly 
ahIlOSph l'l'l " <i lld mild wintE' r 1m.] S11l11JI H'1' , l'xrre~s t hL' 
COlllplcte 1IlUth-l'ation () r c lil\ \;l tl' ill their \\'l';t lUl o f l'['IJad­

kill', III X lIl'i i111 l l' \ 'L' rgrcC Il ,'l, cClltm I H U<;Si;l \\'i th ;1 sha l' jl 

and Pl'o]ol\b'L,d \I ' illt c l' rI'O,,,t , illll! it scol'c liillg, fIr.)', ,'; \1111111 (' 1' 

h ent , instance,,, tlw (Jpposi te e:dl'l'll1c in its titepp L' . III t lli ,-; 
way Ulily 1 'E' Llisti llgu i::; li cll a ll Atlantic ()l' oce;\llie; [I'ing-e, 
a WCskl'll EUl'opeall DliU'gin, it CCllh'al Eurupea n helct, 
and an CilstL' \"Il ElIWpei\ Il regioll, 

J n r cspect o[ hL' at ilnd cold Rl1d of theiJ ' ;letioll on 
veget ation , the \\'el:itt:1'l1 fringe::;, in cOlli'OL' llli ty wiLlI the 
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tl'end () f: isoLltc1"I1I S, stretch ill a g'l' ll eraIIlI Cridiall <lil 'l'c­
t,ion, ~'arth er east, wi th tl\(' \\' eak l.: l,il'g' jllfllll:ll ce 01' 
the wl.:stcl'ly ul'ce%e' , th e di sLl'il'lltioll of \"ill'llI t ll tl.: ll,] s 
lII ore and more to conforlll tu latitlll1l's: h l.: ll cl' It 1'['I'1u l 
(livisioll illto col \1 , coul tempCl'atl', 1\11,1 wal'1lI teillpemt e, 
llCl ts ",hith 1111\1 their l.:"pl' e,~;;iOll iu t he cOlliferotls, the 
hroll11-kaJ decidl1ol1 !::l, alld th e ,'vc l'g'l'een hlll'll-kaf I'()l'l"~ts, 

III Lh e lI ol'th el'll l'('giOll the shol' tne:os 01' tl\(' n )gl'tati l't, 
period ex<: llldes th e 11\'01Ld-knJ decidnOHs, :lIl'] le[\,\'os t he 
grollnd to ' t he sp,lre 1111<1 g,LUllt eOlli fl' l',~, wi th t ll uil' 
8J1 01'1l) () lIsly ]'odll ccd 1In,l wholl y protected g ree ll surfacc , 
evcr l'cady t(J work wlll.:l1 t he ,,'eatliel' penllits, and wi tlt 
their ston~ o [ l'C;;c l'\" e-lll<1.tlur in t be so ft " 'OOlI. :I 1\ the 
sonthel' 1l or 1\1 editerl'<l,II C;Lllregiol1 , t lw bl'id (luratioll or the 
pel'i od or illtcn,'iO g'l'o\l,th a lld th" genel'<L1 llltl',t ' "O llrablc­
!less of tb e g J'oater part of t Ilt' yeul', due tu ",in te l' co lds 
or snUIIl1e1' (ll'onl-;ltts , lill1iLs Uw 1'l'o,Ld-Ica t dec i,luous 
vegutatioll tl) i\ \J\ll1,hUl\.ly w1Lt()re,l ItrCilS, The larger 
portioll a i' tl lU laud sUPl'l)rts a ;;t()ut, \I" ell-p wteded, lI(Jl1-

Illxnl'i,Ult type: t lte \\-ou,J.)' e ' "e rg n.:t' ll \\-i t lt iL S[><ll'L! ,llleI 
leathery foliage, 

In th e 1I 0l'thcl'11 l'eg iulI , the strip of con::;t Upl.: l1 t t ill' 
Arctic \\,ill,]s if:; oll.: ll1' ot tl'l'C -gl'O\\-t1, ulI,l i,fi 1.: I0() lc,l \\'ith 
low Ilt'I l!::lh <lUll l1I OO},S: t hi 'i cOllstitutes ,\. di stillct Lelt 
or tllll,lms, TII C passage frotll the cUllifl'I'OllS Lu th c 
clecidu ulls l lelt is \' ery gratln ,1.! ,lllll is o],sc lln <l I ,), (he 
illfiuunoc or soil. ' ; lJllt thl.: 1)() UllIlnl',)" l 'cb'-el' lI t lt e cuol 
temperate (\.lId tIl e \\-<11'111 tl.: lllpL'l'ato l'eg ioll s, i, c, ul.:L \\"co lI 
tho decidllous 1111(.1 t he III L'd itel'l'ibIl CH Il ycgetatioll !::l, is de­
fiuel.ll).)' 11l 01l1lLlill J'illIges sneh as t he central platea u o r 
Fl'ancu, tho Alps and t,heir outspUl'S ill J II.)'l' in, and hy 
the Hhodope rango, 

lE 11i~fi:_.I'l'lle CS l,et \\"( 'l'lI t ht, C' I.o.;t, anll til e Wo,o.;t or EU1'()pe 
al'e o),::;e l' vl.:ll ill t.he vl'gebltioll of Lllo l1odhol'll OU lliJe]'o ll s 

11 5 ~. 1 
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111](1 lOouthcl'll or :'I leclitclT[tliean r egions, they ar<: still 
marc apparent in the lccidllOUS zone of cOlltra l EUl'ope. 
Such distincti()ns arc. at n ecessit,Y, m or e suLtl e than 
1!Ct.weell t.h e latitudin al l)elt.s of Yeget1ttion, They do 
n ot lll:1k l'ially fLffcct tho gonontl aspect a,nd composition 
of thc large massos o f forests, Gut !ilia '\\' thel_llsel vos in t h \' 
comp;u'nti\~c fLhuudance of ccrtain growtll~formfl amI 
plant. fOl'lnaJiolls , or again ill the \'a riccl torn]!'; , veg ·t.a­
ti,'c lHtlJit.s, and rnodes of life of the sallie plallt species 
in tit various districts . 

III tho w est, th e mild winters all ow plants to r etain 
their foli;lge longor than in tho cast ; th e pCl'imlic phe, 
110lll cna of plant life ;.1'0 not so r og ultu' n or so suddon. 
Lifo is pOl'lmps less ex nbenmt in summer , but til· pel'iorl 
of rl ~st i s not sO compl ete and ulli\· orsal. As tho nclvent. 
of autl1l1lll is 111 01'e g mdnal a m] slO\,', so th e kpl'ing rc­
awakullill g-, a.~ :1 "'holo, ta kes plotce el1rli e1'. , 1fith t he 
w eakenillg of the seaso ll a l rhythm , thor e is n. t end ency 
to a prolonged, jf JeF;s active, growth pOl'ioel , to [l sort of 
t em1el'-lca.t o\'crg reen of the cool t ell1pemte type. In 
this r espect wcstern Europe I)eal's som o r elation to such 
cl)ol-tomperate c\' ergrccn r egions as southern Chil e or 

. sOllt lt-lI'cste m X ell' Zo,tlund and Tt\SllHtnia , Tilis is 
o~pcc i lt lly tlw case for tho occltllic fringe o r coasts all,l 
h cltlll ::lIlds, frolJ1 Irebnd to Spa in , ,,'horo OH'l'g l'ee ll s of 
lIl ()r e or Jes.'i thin foling-e, lik e th e .'ltmv,r1)el'ly-tl'CC, t hu 
ellen,)' lamel, th e Portugal lam ol, th e h olly aud t Ill' 
.)'e ,~· , develop I,est. In adclitioll , it large l1lunlJcr e,f 
111 1'c1 itc l'ml1ellll leathery-l eaf evergrcells s \.11'\' i\' e til, ' 
",iote r a nd a r e estensi\'e ly pl anted, amI t her e is no mark ed 
tellll e lJ c,)' to the el'l.;l'g rocn lml.lit ill ce rtain shrubs whidl , 
in the Ofts t, nrc fmtlkly deciduons. 

The contrast l,et ,,'ecn the ('n~ t Illld tlll' ,," cst is 11l0l'0 

striking in UlC grasi; [ ol'llIat ionCi t ha n in th e rOl'e.~to; all,] 
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slu:ulls, III E'fli-ite l'll Europe, ou tside LIte I ui-ih l\wa<lo"'s 
of the rich a lluvinl yall eYfl and t he flul"dpine amI alpine 
r egionR, the grass tractc; are, as a 1'nle, o f t he dry alHl 
flpare type of the stcppe \\'ith narrow, hiti'll , and wilT 
lea.ves, To t he clitllnte o[ \yestern Europe are (lue the 
cxtensin) c \'crgreen carpetfl o f succul ent grnss wi th thin, 
broad leaves, \Yhieh reach th l' ir characteristic develop­
lllent in the British Isl es, At a short disbtnce from the 
Atlantic shore of the continent the i!:rass I,egins to turn 
y ellow-gr ey nml to wither in winter and in the height 
of Sl1ll1ll1 er. The m eadows, COll11llon to eastern and 
weste l'll EUl'ope, :1n~ detcrllIin ell, as ,\ l'uk, h)' the a,lJUn­
dancc of \yater in t he rich soiL 'film; t he geographical 
significancc of the two types of grass carpets in tb e 
west and in t he east it; entirely clitteren t , The di ss illli­
lari ty of appem'<LIlCC, r e(1l1il' 'IIH)llLS, amI il,ti,i tt; COll llotC:'; 
a rllndall lCli ta ldi\-e rgcncc o f physical Cl1\' in!lllllent, A I:,;!) 
illLlicatir e of uni form ly cL'ol an(1 rainy climates, amI t o 
he found cxtcnsi \'c ly in ,,'cstern Europe as \yell as ill tho 
north, are til e high lll OOI'S or pCLlt-bog." which OCC llr Oil 

badly drained soils and ill illlpUl'e \\'atm's, and disappea r 
gradually eastward, Th e h eather 1lI00r H, cha racteristic 
of poor soi ls, arc ngaiu plelltiful ill the wcst <1n(l in 
northern GenllHlIY, out fai I in the east. 

In Europe th e n _. latiolls betwcen vcge tnt-ioll alld its 
phy" ica l el\ril'Ol llnell t are ollsenrctl, as in Chilla or Illdia , 
hy the relll () \'al of t he prililitire plan t-coverillg amI t he 
alteration:,; Illill ergoll l' ],Y th e so il , and CYCIl t he cliula tc, ill 
the CO llr"c or centllrivs, TIl A well-kept \y oo\1J.md" of 
these cOllntri e:'; Lear bu t it di st;lllt r elat ioll to th e 
primeqt[ wil(lcrncsses of fores t , undmine( l, strewn with 
mircs am1 swamps, pack ed wi th a thi ck llJldergrowth , 
cncuml,crel1 '\\~ i tlt dea(l t nmk s and stumJls, littcr c(l \\ 'iLl! 

decaying lJmncbet;, and paddcd \yitlt Il1 0SSes <LllLl ferns 
~ ;! 
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Sudl fOl'cst" oil ly al lOll" e,] sdt il'llwllts Oll Lil(' Illi\l'gi liS (I I' 
till' ,-alky IIH'adu\\'s, :lllilil iade l~ \ - t ' n t,he 1.;]]'],al'i;III ,'-; pallsL' 
awl go HHlllel. 

Th e arc as of gr::tss pasturcs, h eather moors, all,] pe;,L 
lJ(,g~ 11 ;,\'e 1.cell Ch;Lllg't.:d aml gellel'Hlly uxtl'lI,](,d ;\llll t ile 

surface alt cred I )(~.)'o lld ]'('COgll i (iOIL ~U lil e portiolls Im\'e 
h Ct']\ chained, othl' l'~ sn\,lll t.: l'g't.:d , othl'l's ag;_l in inig,ltccl 
or pu t ],eyollll the reach o[ Hood s. :\Jo;;t parts have 

oeen clL';lred of t illlh: r, lllt.U1.)' gil"C'll up to eattle aml 

sh eep , lll ,lll y again bUl'lled y ea rl y , \"hibt a Ltrge "rea lUIS 
been elailLl ed hyenlti,-atioll. Sim ilarly the cOlllpositi Ol l of 
forests, l,ushc;;, a lld grass land s has l ,een a ltel'l',(l, 1,y fi re or 

by gl'ilzillg. A large extent 01: \yuste and tIL-l'cliet land 
has l,ccn created, ,,~b osl) V1lriid,]e aml beterogell eous pl an t 
c<1rpd, dl'[lWll hOlll t h e tl(ljacellt [or1llations, stri \'(~s for 
SOlli e kind (J[ organ izatioll and 1 ,a I <ll1CC. _:\TllIlll'erk~s 

species 01: plan ts h" ve l'c,'11 ililportt.:cl 1.,)' ma ll , sOIllL'tiIl ICS 
COllllwtillg' succcss [ully lI·i t It thc ori gill,ti dcnizeJl s. l ' I ti­
m ::ttt.: ly, i t. i ,s n. pp'\l'ell t that by alterillg the L',[nilihl'iulll o t 
the Hllillial \\'o1'ld , d 0,~tl'O.)'ill~· W il il y spec-it,s 1t1l,1 int]'o­
ducing o t h ,,]'s , tilt: nature of t h e plan t ca rpel has Lee ll 

indircct ly Imt po \\'erfnll,)' <tifeetcd. It is thl' l'dol'e diffi­
cult to do UlOl'(, than l'l'il'ti.\· to ill']i cntt.: t he lLI ore ol, vium; 

II c01TCsIJoHdenccs 11l,~t \Y ee l\ tht' Yegctat,ion ilH(l it ~ l\_lg ional 
ellvirollllwnt.. 

III t Ill' lllidd]e of till' dcc i,l nons llc)t varion s sul,alpill e 
h eights fOI'JIl imml, ltcd ::tre,\s of cOlli fer :'; . 011 t ilt: 

Py rellees, the Alps ::t lltl til l' Cal'l',ltl I ian.'-;, tht.: cOllif(']'O\l s 
distl'i c-ts e ll c l(Jse con's () I' alpin (_; , 'cgl'tatioll. 

The Arctic Region. Til l' lIlI ):-it lllll'a \-ulll'.-tl,lc cUlldi tio ns 
offen;d to pLtllt and ,LIIillwllil'e ,lI'" j'ul111t1 ill th e it.:e awl 

sno \\'-ti e lds ot' tli(: arctic ,'Illl alpin(' r t.:g ioll ." . All inte llse 
h ost Hild darkness dl1l'illg lIearly a hal f uf tli e .)'1 '<11', 

alte l'll ntiOlls u l' i'I'Ostl,olllltl t.: i1rlil ,Illd icy II-atl'[' du rillg t he 
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1't:1I1ai lldel', snch Itl'e llH' condit,iOIl,s to Iyhi cll Ol'g':l IlI "IIIS 
lIlllsL adapt tlH' llI sch·cs. Y l't CI'CIl the 11Os t.i lit} of !'-inch 
nil () II vi I'Ulllll cnt II ,L,-; llllt Pl'vl'C,] tou I.lluch 1'0 1' the PUWl'I',':; 
uf clldllra.llce (It plallt ;tn,l ;),lIillJ;Lllil'e. S(';I'()ll ty-t\\"O plnll t 
sp,'ci (',,",, ill arldit i,," t.u III;ill ,)" ,'"'p('c.;ies ()j' <lllilll;lls, ;Ll'< ~ aId, : 

to lil'c alld l'epl'OdncL' (l ll SIIU\\' alld icc . They al'C J'("lnt:cd 
to the Illost clclllcnbl'Y tOl'lilS . 1ml',ll ,)' 1li Or e thall .Imps of 

FIG. 10J. SnolV · IJOll llcl TUllcll'a. 

lil' illg" llJ:tttCl' fillding thcir pow(: r ,'i of ]'C:-) iStalICC JII tilt' 
l);l.turc 0 1' t heir 0\\'11 imh~t;tnc (.; rather tll<lll jll <l,l\'(:, nt,i­
b OWl ll1eallS o f p]'(Jtec tioll , fut' of exte rnal del'ices [-;m:h ,I S 

higher [<lnll s or lil'l' an' aIde to e\'01\'e, therl' appVil1' t.'1 1", 
few OJ' !lOIlL'. Lil' ill~ t.hillgs are re(lnccd to it pOI\·dl'l"illt.e: 
uf tiny cc ll s pcndrn.tillg th e SIlO II- to ;t depth of one ()l" 

twu itlches . Th e ' Irigll t colou],s, rOse. red: pnl'ple and 
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brown, D.BSUlllCcl ) J,)" the algae arc ascl'i) Jed to thl' pr()­
duct ion of 8ulJsta nces Uvp,lL'elltly destillcd t() ahsorlJ heat, 
and St1l1CtiOll t he I1ftllH;S of red, 11 r<J \\,I1 , yell o ,,- and gT\)P II 

snows gi , 'ell to co lo1li es o[ sn c il h,t l'dy ol'g,tllis l11 S, 

Arctic-Alpine T undras and Fjelds. 1\ n' t ic cO lldi­

tions sneb ns 1I1 ,t!,I' t l'ee-gm\\'th , :\.11.] e\"l.:11 s hntlJ-gT,),dh, 

illlpossi l ,) c :In' olil y 1'0111111 ill 1';llru jll ' :til)llg :I IHUTI)\\' st ri p 

of coast Lleillg t h l) l)o la l' fil' a ,~ , Tlli ,., if; ,llli ' to thl' C() lll­

pal'ltti,-ely I() \\- latitwl es ul' t bu ]l(Jl,thE'l'll sllOn 's and tl) th e 
Illod era ! illg IIlHlI OllCl' (1 1' t lw ,<';(J ll t ll-"'I 'stt' J'J y Irilld ,.., which 

pel1ctl'H tl\ fa l' into tho lil'c tic Circle, Th e illllll"lliat.c "h Ol'l'S 

or the frozell sea, dupl'i, 'ctl or t he J,elletit or those Willll ,.., 
by the lofty Ga rl'icr of the ScalldilJayiall Alps, all\) )Jca rillg 
the full OIL'ilang lt t uf t,he Ci l'CUlll polar ",iwls, alollc 1)08"ess 
a clil1l<l to SOH'],\) l>Il OUgh to prcclmlL' tlw l)xte ll ii ioll o f t he 

Iuu'dy 1I01'tll('1'11 trcC's [111l1 sh1'u11~ , 

The lllo~t h'llill,~' l't ':lt nref; o f t IL t! <ll'ct i(' clilll:lt ~, ;) ]'" (he 

sh ortu ('ss oC the " l'gdat ivc p e rio.], \\'hich is n,i]llced to 

two 0 1' thl'l'l' lIl ollths ill t he YC<ll', ll ot so 1ll\1(.:1t 1,,)' tIll' I I) l) g' 

winter night as I,,)' th e rl' cC'7. iug' u l' t lw gr ound 1wd t il " 
icy amI fh.ri ll ,~' IYlncls , '[,h n,'ll:' I'c,l hm','i ,I]'( ' l'I,tj('('h,d II." 

the usu al chamctL'l' istir<.; o r till ' tlli ll it-a l .. clt: t l lf ' a l','-;l'IIi'" 

of arl,orea l , 'eg-dnt.ioll ; t Ill' s lll ) l ,t Jl I',~S or gru,rtll ill 1"Jlgt ll 

of the shoot.., a1ld illtCl'llOi] (.'f; : t he CO ll sl" lu ellt c)'f)\rd t'\I 
foliage close t o the grouJld: Ule stl'Ollg (l e l'elop mcllt ur 

th o Ullllel'gl'OUlld root-,')tock , ,,-oody Ol' iilJl'ous, ,,,hicit 
serves as H. ;;Lo l'e of rust'n'u llmtc riab; tlte t1l ick, C(J lll ­
pact, alld 1";ltlwI'Y !la tul '\) 0'1' t1w j'l) liagl' : :111,1 its ] 'C' ­

ductioll ill size : til l' l'l'l"lllt:lIt l"'o"isiol1 of ,t \\'oll]ly 
co \' c)'ill ~' 011 til t ' l ea\'(~s : thl' \·il-it.! colours of hel'),aceons 
shoots du e tl) the presel\ co of hC';l,t-storing ,'ul ,st.;tn Ct' S; 

th e bl'ight eolomtioll of th o 1.,]OS,.;0l 1l S ns;;()c ia ted ",ith the 
dUl'at i oll uf tho long' ,'illl1l111el' day; awl a wl'a lth of ii.ller 

de vices l,uth ,'illjJL'l'ric ial ,wcl illti: l'I1al. The tUlldra also 
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shelters a Rlltall number of tilly a llt! tl'lll lel' allllllals 
,,-hich accomplish their Ii fc-cycle, fl'Olll sced to "eerl, i 11 

the space of a few week s. 
Rock, l'ubhle, and parchel l clay fl oors in exposed 

situations, destitute of snow in \vinter, offer the scantiest 
vegctation . It 111ft)' be a coat of crust-lichens or a spar"e 
dot ting' of pig'my llndershrllus fwd perennial herh'l; often , 
ho\ycvcr, th e ground is left bare. Thcsc lll tilllatc ex ­
prcssions of plant-life under most ullfayouraule cireulll­
stanccs penetrate farthest north and arc the pioneers of 
t he higher plant-world . 

Vast carpets of sh1'u bhy lichens, in te rspersed with 
crawling junipers, (1wa1'£ berry-bushcs, an(1 other creep­
ing under-shrllhs; ill comparati\'ely quiet Lwd sheltered 
SlllT(Hll1rlings even low shrub-heaths; marshes of reeds, 
rushes, sedges, cotton-gn1ss alld coarse grass g rowillg' on 
t lw silt of the lllargins of the streams : beanti Eul oases 01' 
hloolll-lllats on t he sOllthel'll slopes of hillocks at right 
angles to the mys of the low sun, all ag low with gor­
geous flowers; these forlll the 11101'e luxuri ant aspects of 
th \' t uudra. 

The European tundra is chamctel'izell by a n abnndant 
de \-elopment of mOBs-heaths or !\loss-swamps, dreary 
moors fonll ell by V1tst accumula tions of half-decotllposecl 
peat-lllo.~S remains in the shape of g igautic, spongy, 
rounded cushion;; and 1ll01U1tls, sOllletimes from 10 to 1 H 

feet hig h, \"itb a lalJyrinth of intervening puthlles or 
guttel's, choked with snow in winter aUll snhll1erged in 
SUUlll1er. Mosses are partienbl'ly fiUed t o \\-ithBtfuHl th c 
dry conditionR obtainillg 011 tlwso peat hill ocks on aCCOlll1t 
of t heir capacity of drying lip and r l,y iying ag1tin mpidly 
Hilder llloisturc, awl of their hardy natnre. The nCl l1'e;.;t 
approxi rll1ltioll ,re ha'-e to Ul o.<.;s-tn1H:h-a,<.; i,o.; til l' peat-bog', 
C(J lIlrU!)!l in Irelnll(l and SC(Jt.lallLl ; but t.he formation of 
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peat in t he Arct ic r egioll ii-i not so l'a pid , cx tell si n :, aml 
perfect as ill milder cuuutl' iei-i, cbi efly \I'y reason a t tho 
shortness of the \' oge tati \'e season. l\T O1'OO \'er , th e pcat­
moss, or I'L'!w:;nu Ill , am] the 1 i 1Ig" , so COIlll1l 0 n a mullg 
our tracts o[ pcat-l lOgS, fail in the Arctic. Th o 1ll0SS­

tundra di sappears. goillg farth er nor th , ;tnt! is character­
istic only o f tho Rntl1ll'ctic di stri ct. 

III the tundra the gas tl"()l) olllic r esource::; :1re )'edll c d 
to their minimUlIl . A scanty Rupply o f borri es, ,. 1Ill!11gl'e 
soup of r eillll ecr-lichen, a few roots, and :1tl occasional 
salall o r ( "OI"lde(L'I"i(~ are all th at can bl' oxpec ted. F or­
tUllately the r eindeer, Lesides its ltarclill ess 1tml its Illli([11 0 
aptitude to cross the mool'S by r eaSUll o f its IJl"Oall hooli-i, 
exhibits a r Clllark;.lde laculty for tUl"lling li cllell s into 
tood. H en ce it ',ecomos [1 most yu1ua')le assct for th c 
nati\'os \\"ho are obligecl to b.\·e i t to find i ti'; o \\"n [o(hler, 
\\"hil e they \, ;tlldcr after tho ha lf-\I"illl honls, ::tnt! depend 
largcly 0 11 t ll e Inilk , :-;kill , horns, bones, alld Jl osh , fur 
a li\'illg 

Physica.l conditions \ ory similar t o thoso o[ Lhe tnndra 
extend I"ar south 0 11 the r idgc i-i o f' t he erals awl t he 
sUltlmit,; of the ScunflillLl,\'ia ll Bi o·hbmls. the ultimate '" ' 
outlier s of' ,,·hich may Le eneounterell ill t he bro;u l talJ1e 
t ops of the Scotti sh Hi g hl tlll(l s. Despite t he 11 0 \\' r egu­
lar :1ltemati oll o f day ,111Cl nig ht, the ycgeiati on of these 
arctic-alpine plateaus po~scsscs, Oil the " 'bole, t he sall1 e 
features . Th e namo ' Ij clds ' connotes, in SC<lII,lin;wia, 
this type of phys ical all cl pl an t sccll ory. A1.lo \"(:, t h e last 
1irches ,,'llieh h ero, as on t hl' polar side, fo rm t he upper 
limit of the for c.·ts , (Jccm s a g rll ssy 11l'llSh o f lo\y nndcl"­
shrul)s, \l"iUl sllla ll a nd le;l t lllTy -l ea\'ed ,l\l"a1'1' jUILipL' rs 
and l_lirchcR, crO\d loni cs, em 1l1 JeniL's, &c., o ften 0 \ '01' 

a carpet u l" lli osses a nd lidl ell s . Beyonll 4',()On f,' ot this 
is succeeded II,)" a c lose lll ;lt or rllg of y e ll uw-g rey shrnl) ]I.)" 



26G EFROPE 

li ('II('II <: , :llIcl Ilig'hl ' I' nil itg-.lill ti l('Y arc llI()I'C :111<1 l1I ore 
illtl' ITl1ptl'll J.,\' I'lilllLII""'''i 1'1I1.J,J u KCrCl'K \\'llil'h '1.'« 'I'))cl to 

t he' !-; I I I) \\' ,·li Ill' , 

Northern Europe. Th e I'c'gioll of \ ' i1Kt I'orcst,.., 1)[ 

t"o nil'l ' l's il1("II"l l's I !lost, 0 1' ~C;llldil\a\'i;t , .l ll rl i:lIss ia lIudh 

Fr,:. 1~15 . Vit.\\, ill :--;1111t1lerll Non Yay-tlle t.Y J,ica l 
Il IH( horn !'orvst of Ellr()lH.·, 

ut a lim' l':od pllIlillg from t,ll u head 01' th l3 ( {1I 1I' (I I' I'ildalld 
t il \\' <\ I'ds t he II\ 0I1t!1 of (IH' \ . y:\t ktI" Th f~ l'x-elusion 0 1' 
StlIIlIIl C I'-gTt' CII )'l'IJtv l-I I'a\'cd torc,'ts SC't' IIl ,'< to t,U cl e tel'­
III i Il cc l largely 1,,)' t,he sh ort ll u;,;s 01' t il l' H'gdn ti YO ,<;l'<l.,'lOIl 

as IIJ<lrh,d 11,)' th e: c()l'l'uhlti\'u elU],[1,t io ll o[ cOli t illUOI1S 
l'ro,.,;t \\' hiell III.;L'l' ,lH 'rngeK jj\-U IIi OlltitS, 01' mill fall ti leI'll 
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is ;L ~lI fti e i"Il (' ,I- til I '() Il g li 0 11 t till' ,)"":\1' all.] t Ii (~ ;ltiIlO,-; pII L' I'l' 
relll:tins I'airl ,}" 111 () i ~t., ell id ly, pel'hap~, 1',1' l'l';),SO Il or t il e 
low te lllpel':ltlll'L'S g l'Il('r;i1ly l'l'e" ;t ilin,!..:'. Til e l,iting', (11',)' 
[Lreti c 1\-iIl (I,., l 'l'eOlitC ll ere III Orc 1l1 (),1,'ra k , alld tlll'l\' i" ;Ill 
a,hulHlan cc 01' ,~ ll<)II' un th e grollnd ill ",int cl'; lint tilt' 
utt c('l'hillti,'s ur tit l' (':Ll'l y alld I:l tc ,Y;I'o \\' illg l'l'J'i ,)d liuli t 
st,i I I 111 01'< ' til e ;l('t\w I t.illI C a \';1 i la hk l'u J' t.hu dc,\ '( ,lo]l­
llh'nt aud \\' (l l'k ,)f t lte l.'J'()a.] I ':1\'>_'S wlliJ..,t thl' nig'h t 
frusts, \\' hi cli OCClll' Ltt t he I,eg'inning' ;llld (()\rards t il e 
close o r (Ill' pl' l'i oll of gJ'l)\rth, (.'lI d a 111-:'<'1 , tll e il' \'c J'S' c.xisf.­
on co, l l ltilll atl' ly t hen; j" ha rdly tillH : l' 1l 11l 1 ,~'1t for tli l' 
lllatlll' ing' of t he I'l'llit s o r t lt l' t0111Pt'J':l!t' r cgdat ion a ~ 

we knl)\\' i t in cE\n tml fl lld \\'esteJ'1l Elll'()Pl'. 1\ ~ clilll:Ltic 
condi t iulls I'L'eO llH) Ill (ll'C fW\'L'I'l', th\: 1l1l1nl,l' l' o r tall t J't'es 
al,] o to '\\ ' i th ~talld t,II OIII i ~ n ecL'~~a J'il y Illueh n;duced . 
H ence t ll C l111ilOJ'lllit.y o[ 110J'till'1'll fIJl'l"t.s, \\' ll un ', cU lltJ';ll',)' 
to \\'Imt ()c.:C IlJ''''; ill \I'al'lll er lat it 1ll1 c,s, a ,..; i I I,!..: ,I , , ,..; pct il's, or 
t\\ 'O 0 1' t lln' l' slll'l' ie,..;, Illn y pn'\'ail l·:\c lll.',i\'(,ly 0 \ ' ' I' l',xll' ll­
sir e tracts o \' coulltry, 

TIl(.' eltid tilltl,{.' ], spl'cics :11'l', itt tlt (, -;H'stel'll di stricts o\' 
Seal1d i lla "in , tlte .N 0 1'\\' ;,.)' sprlll't ', t lt e EI1J'IJpc,m b rch, 
ane] tlt e ~C() t s pill t', t(l \\,llich ill t il ' l'nstcl'Il part o t' 
nOl' thol'JI l ~ l1 ssi,L, eas t ot the L ,dog:l llnd Onega bkcs, 
the Si Ilei'ian spruce n.ll(l til', t he S i uu rian larch a lld th e 
Sibcl'i;w HtOllC pine a]'c ml(le(_l, '1'hu s a,"{ we go castward 
the Y:lrict.y of coniferous torms increase's. Th e spruce 
generally thrl\'cs l,<'st in muist situations ill1d on hcf\. \'Y 
i-loils, while- the pine a ne] t he In,['ch a l'c not ~o p;lJ'ti clllal' 
in theit' I'C([llil'c'lll ('lltS. t hong h th c,l ' do not g'J'I)\\' so \\' t,1l 
in tlalll[! Slll'l'1 1tl llrli u,!..;'s, AI I Hll1,!..:' t Il l! \' ,'ry I't~ \\' ha rd y 
SUlll lL1{.' r-gl'l'L' ll tn'!'s that nccollipa ll ,)' lht, cUll ifl'l's ill t llt'se 
northcl'Jl rvg ioll s an' tl\( ~ \rhi t" Ilirch, t il e aspen, amI tllU 
rowan, Imleo'l, a stunte,l forll1 ur l,i1'ch consti tnks loll' 
\\' oo\.lLUl \.ls ill :t IJl'uke ll IJt'l t 1l000tit o t thu lillii t of cO llire]'s: 
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aId e]',,.; lll ,l} 0('(: 111' ll\ l"i H' 1' thil"k eb, l Tnd c l' tilt ' II L';l l 'Y 

can()p} ()f rl L'II ";I' "I'I'lH:t' rorests, the pl'n;istcnt, ""llli-tlark­

lIess tolem tes 0 1\ the Illat or d ead needles Lilt occnsiullfll 
CLll'pc:tS of 1IlOSSL'S alld lidI L'J1 s, while t hL' ] ightL'l' coYC' r 
ut t hc pines a 11< 1 larelH~s ;(lImite: or t he l'xie:t..~ IIC: c of a 

1111i1'0 l'1I1 Lrnsll or Iml' \I' l)otly all.] st ragg ling' l i\l s lll!s Il"ith 
inconspi cnous flowers ;tll,l snwlL leath cry le;1.H'S, alltl o r 
]0"', h e l'bact'on ,'i fOl'n s, Th l're are 11 0 liall<ls ,: eVOll 

climbel's a re nu'c a mI s lll nll , and epiphytes moe rctlll ce 1 
to m osses , IjcII L' lIs, and all occasional fern , 

Though for ests occupy the larges t pOl'tion of the hilt I, 
especially ill Ru ssia, a cOllsidcl';tL] e space is elaililCd tiY 
othel' furlll s of ,'egetatiull ; 011 t he mtLl'gi liS o[ the ri \'l' r" 
are di fferc n t kind s or llwatlOIl'S awl m oOl 'S; a ll alllll 'ial 
silt f1 ah, reed-, sedge- allcl rllsh-lll;U",.;h cs: 011 \Y ct g ruunds , 
thickets of \l"iIlO\\'s, a ld el's , &c, Depressions ;Uld 1),tl ll,l­
dmillcd areas are th L' SL'at of c:dL'nsi\'t.; peat-l,og,.; or hig ll 

l1I O,)1',.;: illtlect1, i t is ill Lt \111P ;\11,1 cool llol'th el'n EUl'()pe 

tha t t ilt: g rl'ab'st ;I CCUlliUlatioJl s or pc'at al'c fOlln.] , :;'\ ot 
llll'l'e<Juentl y , wastL' Inn'!s, e ith L' l' Ilatuml or adii[t i;ti , ;tl'l' 
C()\ ' l 'I't'.] I,,)' I IItJU I'S ') 1' I() \I' Shl'lll)s, r; illlilal' to out' 11 1';dh er­
llloo r", \I'i LII all nJ'llllda,nCI' o r h,J'I'Y lillSh cs, h eaL h L' I' , alltl 
hrac].; e ll , 

Only a I'ery rew kin,] s o[ .'i lllal/-l ean'tl trl'C ,~, a]lLl lll osL' 

extl'l:llIely Illll'lly , r cprl','iellt tIJe d l'l: itlllOllS COI IlPOll l: lI ts o f 

snch forests, F a ir-sizetl \I'il/ o \\' .~ an: chiefly r cslricted t() 
damp amI shcl te re<1 s it uatioll s : tl! O:-'l' g- rt) \\'illg ill the 
op e ll nl'C ,'it lllltc, l all,] o r t.' 11 st l'ng-.~' li]l g, Lnl'g'c -]e;tl'l'tl 

Jl m'l,s m'e lilili tt" l to 11] (',l(l o \\',-; all, l ;Ire l' hi d !.)' p l' l'L' llllial , 

pl'Ol'a l'ly by n~ llS(J II Ol th e s lw l' t Jlt'SS 0 " til e gl'owillg' 

pel'io,1: ;1l11111al s a l'l' rut lL L'l' sca]'('(' Hllil ,"Ill a ll: t lll'L'l',"; <L1II1 
Lull,s are ral'C' , 'fhe 1'00,] j' 'S() llrl'L'S u/' tIlL' i'Ul'L's l s, llI LJO l'c;, 

nnLl 1ll0ra SSl:c; aJ'e lilllit L'd t,) n l ew 1'('l'l'ies ,lIl,l l'Ol)ts; 

largc' I'l'llits cn llilut \\'i t h ,.;tan,] tlL\ ' 1'<l\l' all.] chill.)' cliillatl: , 
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anll have no timo fol' maturing. Of cerenJs, only oatil, 
rye, and ba rley can ue grown in :1 few favoured spots : 
the potato is grown locally. Tho Noil 01' th e norUwrn 
region, largely of giacinl origin, is poor awl cold, <lll l i 

there fore unsuited for agriculture. 
The popul ation l ,cing relluced , outside mining, to th e 

industrics connccted with lJUnting, fishing , lumbering, 
ane! transport, is, o f necessity, very 8Cl1,rCe, lmt also yery 
hardy and imln .. ·trious. In some parts, as in Finland 
~tnd S wedon, tll c mcadows, which occnpy cl earing;:; in tb e 
n .st fores ts, support it tlouri shing dairy industry. In 
Norway, pastoral activiti es are lililited lJY the steepness 
o f the mountil in sieles, and thc impossiuility of utili;;:ing' 
tb em for cattl e or sheep. 

Russian Steppe. F OL'cst growth ceases ,tltogethcr alHl 
gives way to the steppe or thy gmss-I:tlld \\'hen t he 
annual rain fall is below 20 inchcs, and thcre is a cold allli 
dry winter ami H bot :-;umm cr. The condition:, "'hich ac­
company and largely determine the appearance or thi~ 
new bndscape are now well known: a scarcity of l'ain­
htll and atmospheric Uloist.urc ; a fairly abundan t precipi­
tation in spring; it PQriod of growth limited, Oll thc one 
h <1.1)<1 , uy two to foul' ]llOllths of froRty weather and , on 
the oLlter, IJY two months of exccssive heat; in winter 
as w ell as Rlunl1l er , a dry atlJl osph ere. Such circum­
stallces, if they allow a low vegetation or g rass and herhs 
nre not favoUl'al.de to trce growth ; uut to the direct 
clilllatic ildiucnccs must undol1l.teclly uc added the rc­
sultant conditions of the ground. 

'1'he Hussian steppe is the wcsterlllnost extension of 
th at vast belt w ltich crosses Asia oebncn the llorth el'll 
for ests and th e central deserts. It cover s low, level, or 
gently undula ting plains, in which the main, if H Ot the 
sole, eli \ eri:iity is afforded uy the sueee~siolt of the seasons. 
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The steppe may l)e form ed upon yarious Ciuib, sllch ;ts 
sand, loess, aJl(l clay, but tb e chi ef feature of South 
Russia is a deep and fertile coYer at fin e IOUlll , fOl'Uwd 
hy the acculllulation of dead and deconlposcd vegebthlc 
lllattcr, known as 'l)bck earth' or cltel'llOZ) Oill. Th e 
cOl1l1itions of th e soil, i ts pOl'osiLy, depth, fin cnesf;, chcmi­
cal ami physical nature, awl its pl'oportioll of orgallic 
matter, con tl'ol t,he varions dctai Is of appearallce and 
composition of th e steppe. The maill part of th e \'Cge­
tation consists of short tn [ts of grass \yhich vcr.)' sdLlolJl 
form a continuous s ~\'1ll'd lik e that of our lawJls 0 1' 

meadows. Those grasscs ha yu generally narrow, stiff, 
dull green 01' hluish lean;s, wiry, clll'kd 01' roll ell ill 
alollg tLle edges . 011 the black earth, Ciheep-grasses a li ll 
kuelcria prellOllliliate : 0 11 less generous :;o ils.. feather 
or thYl'sa-gTLt:;s(;S spl'l:ad a si lve l'Y :;heell ill early 
t>Ullllller. Am ong t ll('sc turt:; of grass, bOWC VCI', llUlJl l'l'OlUi 
kimls of low herus, short-Ii \'cd allilual s, pel\~nnials 

with stronger tap -roots, 1mllJs ttllLl tuhers, awl e\-en 
under-shrul,s, croppiJlg up at variOlls times of t he year, 
are profuscly intcrspersed, their abundance lie ing' detcr­
mine(l entircly l,y local conditions of :;o il allli dl'ainage. 

After the dreary ,,-iutol', th e first awakellillg' is 
annonnced by a lIlHgnificcnt blossomillg of llllll,s and 
tuber:;, a iliong whi ch are fritiLlari es, gal'l ie.,;, srillill s, 
gageas, tulips, irises , phe;ts1111t's-cy os, amI cOl'yclali:;. 
Early Sl111ll11er , \"ith its cha llgi llg skies, exllilJit!,; '~ qually 

g lol'ious sights, such as buulldless fi elds of l,lne flax, red 
poppies, cl ovel's , llOllsuch , III ilk-vetch, yal'l 'u\\-, Itedgc­
ll1ustanl, .-tIld lllil.lIy others. With t he CO lllillg of Ute hot 
we,tthcr, undel' dazzling ski e:; atHI a scol'clliug SUll, WhCll 
tlte o\'erheatcd atillospll(.!l'e i.':i all agio\\' with fantastic 
visiolls, mirages, atl ll fttla 11W1'!J((!i((, all llelicatc plants 
die (Jut. Til e glaulUUl' o[ sprillg vcLlli:;hes, ,11ld it gl'ey , 
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yell owi sh t int inn1d0s t he ",llole LlI lL]:.;Cl1PC, which 
assumes t he aspect kno wll 1tS t lte ' llury iill ' . Now 
only strollger plants, Oll e to one ,ll) I] a ha l l: feet high, 
can wit iJ sbtnd tho drought" RllCh as Y[\'l'i Oll S kindR of 
fi preadin g t hi RtIes, worm\yoods, and kuapwcecl R, among 
wh ich t ile Ho\yol's of tho ,'pikennnls , h l'kspl1l's, eryngos, 
echinops(~s, and nmllo\\'s eml hanll} t ll l'OII' lt li ttle lJl'ight ­
neRs: l)ut ' \ 'OU t hese wit her Hilde I' th e cOHtillnous 
drough t, D C1!,tl st::dks, Ho wer h1ll11I S a llil s tn tW turn 
:1 dark er amI clarL~e l' g rey, amI at t he outse t of t he bad 
weathel', t he \'Hst silent plain appears unif \,)],illly dead. 
In th e Slink \'1t11 vys, h ·10'" the l.Jl'o1ul le \'els n,ml in the 
depressioll s or L],e ro lling' dO\\' riS, pl1tr~h es or fringes of 
l'i" cr \Yoolls pn~sc ll t the J';l ll lili a l' 1lspect of 1>1'ol1.il-l c<wecl , 
SUlllllH' l'-g'rCl' lI , te mpcrate t l'eaK: popl ll l's and wi !lows arc 
the dOl1lilJ1t1lt notes of such oaso,') . 

The st.eppe is t llo tY1Jical pa,;tlll'e lalld a. n ll ~mppoj' ts ' 
large li erds of cattle amI horscs , to which are added 
sheep and goats. U uel er il'l' ig£ltioll , howe\, cr, t he' l.t1 ack 
0:1r th ' htls proved to l ie of iUllllCI\Se fcrb li ty, :tnd pastures 
ha ve simI' I.)' retrea.tcd l)eforc t he cOl'llii eldK itlllI t he sugnl'­
beet, llllleh ns ill tI ll.! C1U;C of t ll(; Argentino P[ullpa a.nd 
SOll t h Austmlia. The ehe l'll Oi~yo lll l'eaches t he fooL of the 
Caucasus down to t he C<lspi<lit ~ea: ll\l t t he Hteppes 
[l,l'ouml the HI ,tcl-;: <w eI the Caspiall senK, 0 11 ,.mnd, loess, 
or cIa,)', al'e not so [el't iLe all ,I retaill t heir pastoml life. 
Al'Olllltl t ho Caspian SeLl, especiall y, t he soil is most ly 
s: tJ t amI t be g- r:tss fitl'Pl o g il'eK \" ay to t he vel'lIluth or 
WOl'lll\l' lJOLl 1 Jl'ushes similar to t i, l' : sage Ul'u Kh ' of \\' c:; t01'n 
:;\ol' th A lll el 'i ea. Tll cse ll] 'w;hcs I'o rlll a rid \\';lst es WhOSl~ 

scattered, sil \'er -gl'(:.)' 0 1' hom'y !'US!J CS, t \l'O faot high, 
showillg the haro soi l l)ct \\' cell t heru , impar t a dull 
:lppcllmllCe to the " 'hole sconery. E" ,'lI ill May, tho 
u ll i[o l'lll dark-grey tone is !lot l!l'ig htcueu 1).)' t he gorgeous 
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colours of the stcppe. Other salt hushes accompany the 
wormwood, but often large tracts are left entirely 
lifeless. The steppe extol1l1s em the west to the foot of 
the Carpathians and stretches north to the forest-helt. 
On the imlented edge of it" the deciduous forests consist 
almost entirely of oaks, ,yi th a rich scrubby und ergrowth: 
in many places, th e hOl'llI,eam forIIls an irregular IJelt of 
dense thickets crowd ed wi th thin, slender trees. 

Hungary. Like the Russian steppe, Hungary is 
a regioll w here the moderate rainfall, the dry ancl col lI 
wintel', th e dry and hot late summer, the strong winds, 
ancl the prev.alent dryn ess of the air are Utl['ayouml ,le to 
tree growth. The climate of this broad depression is 
one of ex tremes, owing to its cent.ral sitnation in 
Enrope, as well as to th e circle of lofty lll ountain-mngcs 
which shut out 1II 0st of th e external mod ifyi ng influ ences. 
In mid-summ er , the leav.es of the trem; rw ct ::;hruos wither 
in consequence of the grea t heat, drought, and consequcllt 
evaporation; t.he crops turn yollow prelllaturcly, and 
grass completely withers in th e meac1ows. Hungary ifl 
thus an outlier of tho great steppe, whose clilt1 n,te , amI 
comlitionfl ,; 1' plant-life it largely shares, thongh ill n, lOflS 
accentuatecl form . On th e margins of thc rivers, the 
usual river-wooels, reed- awl secl ge-swa,lIlps and fl ooll 
mcadows are fou1) (1. The steppe. ca.lI ed hcre 'pus7.ta', 
alH 1 covered with wa Villg rei.tther-grass or close, ta ll t ufts 
of golden-lleard gntflS, is, i ll places, dry enough to give 
rise to Si1ncl-dtmefl often co \'crec1 wi th low, densc, g rcyish­
grecn sWi1rds of dry grasses. Si1lt tracts arc frequcllt, 
especially in the eastern portion , and are distinguished , 
acconling to local conditions, by salt meadows, i. e. dense, 
low mats of perennia l herb", or 1.)y salt steppes sho\ying 
scattcrecl tufts of blue-green waxy herbs or unclershrnbs. 
III placcs, the appearallce of theRe salt c1epressioll s, llottcd 

" "'0 . 1 
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\I"ith n mCflgTc slwillkling 01' sll('cul ent, salt -l'llshcs, is 
a llll ost id ellti cal \\Oitl! t hat of Lh e A Ige riilll shotts, On 
ehu l' .lge of the sb']'pe a rc to I,c ~eull frequent ly (I e­
<:i d\lous ~crnl ,s uf t hOi' ll )" or pr ickl y 1ll1sh es, llot uulike 
t h u CUllIIlI ()1l l ,hc1d h()r ll Ul ' thl' .il111ip('l', Th ese C'sLtl ,1i sh 
n tUlIlsitiflll to th(, forcs ts or oaks which Slll'l'Onn,[ the 
gmfo..s -l :11](1 S , 

Apa rt I'l'tJlL1 its pastllres Oil \\"hich especiall y fill C' horses 
an; l'I."ed, th e HUlIgnriilll plain has Lec ll 1:Il'ge ly laiclllndel' 
cul t i\O lltio ll a lit I is lI ntucl as Oll C o f t he g],:1l11tr i e~ of. th(· 
\\'o1'ld, TIll' dry , sunn y Iii li s, (;(' \',Tcd lly a l'i eh cal'pc't of 
feato[II:' I'-grilss, k l\"!' I' ,'e ll 1I t ili ze(1 for \Oil1 e-,~ ro \\O illg all,) 
yield a l'a111l )IIS \yjll(' (ToLlY), The lowltlll c1s ;1 11,1 foot­

l,ill s \\"lJi ch ell cil'clc Lhe pnszta di splay tb e Ch;ll'acteri st ic 
wgetrlti\)n of ce ntl'iI,1 Elll'ope, The ottk fl)l'e::;ts which 

pnrt l ,\- elot h(, t ll l' lIl offer the f', tll1 e t,rJ1l'S as 0 111: 0\\'11, I ,nt 
ill iL l ll l](;h gl'l'a tl' l' \ \'l'HHh tl f species and a larger \'111'iuty 
of ('Ol'1ll S, Tit".)' :\1'e 1Jli"ed with fO l'ests 0 1' black p ill <', 
\\"ith lush Jl teat],)\\"S and other " Hried fOl.'1nations, Be­
llin.] thi s )'i'\t or. 10\\ lall(1 au(1 fOl'ehil\ s ri se t he woode,1 
lli g-I tland s o j' t he Alps :t 1l (1 Ca rpa thi ans, 

Balkan Peninsula. N orth (if t he Hll odoJle l'ilnge t he 
Ib lk:tll la ll<l s Oft(_'l' :t type of' clilllate and ngctalioll 
in tl' l'llI etliatl' ]'et" oel' ll thoo"I' or t he Medite l'ra nea.n, celltral 

Enrop(' , and t.he steppe; illC1 eed t he thn'e types (If p!tollts 
01' l.he l'iteppe, th e .Murliterrallcan, ,m,1 tho co1L1 telJlpl'J'H t o 
j'Ol't!sts st-rug-glL: her e for predominance, 

Th e 111'0:1.(1, low \'1t1 1l',Ys, eFipecially tlictt of th e Danul'e, 
tlis[lln..r lJlUch of UI (, steppe cllilmctuL Apnt"t froU) t,be 
ri\'l'r-\\'oocls and 10\\e1' smuups, the Fitcppe still ]al'goely 
clot heFi the p inills, intel'lllixec1, no\\' with ji ooc1l11 cadows, 
ll () \\" \\'i th llry sand pmirie,' , The natural pnstul'cs elder, 

lllin (' the occupatioJ\ of the inhal1itants, lJut the llIore 
fertil e parts offer a scope for tll C g-ro \\'ing of h emp, lJee t-
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r oot, ;l nd yarions oili er \'l'g,'tal']l''' , FOl'e"Ls lIrc (]e li c: il' ll t 
in th e 1\) \\'la1l(ls ,I ll,] 011 t h" lo\\'c'r llills np to I JiOO feet. 

Clul1lps 01' llIi xC'll ,1eel,lnous \\'oofIs, <1Ol11ill1lt c,l lJ.)' t he 
m;111nl~ as]I , r epJ'l'sent t.he t1'el' Yl'gl't;,t ill ll, A llIong t.lle 
low or upl ;ul\l/o; <lwl !'!)<It-llills, cldLi\ 'llt iull illc:iudl's (.h e 
vine, tOlll;ttU(;,'i , sngnl'- lewI watcJ'-lll e]o ll s, ;Ill'] S()u t ]l l 'l'Il 

frllit- kcc,'i such as pcacll , apricot, (ti1lHlnd, itl\lllllL1l1'el'l'Y, 

Al.out 1,6()() fee t al ,o\'(; sl'a-] t~n;] , lJ]'uwl ka\ 't:<1, Sllllllll L: I'­
g r een h el's, lil ostl.)' oaks , intl'l'lllixc,l with l)lack pin os, 
walllu!."" &c" k'g ill to close in rl'gnhr f OI' l',.., t ,<'; u J' sum c 
cxtl'nt, l\ [aiz(' mid ,,,heat, tol'aceo , apple, plUIll , IlIH] 

walnut lIro g rowil ill Ulis l'c lt, 'I'lticlt 1'c«c l\(:s np to 
3,600 feet, 

Amoll g' t he llighLul<] s Pl'(_)[l('I ' , t il<' \'cgdQtinll (1 [' oa ks 
allil l,la ck pill l';; ~' i\'es \1';1 .)' t,il tru t' JI l<Jl1l1taill !'or('st..., r1i s­

tingllislwd, as ill cC ll tm l Em'up' , IJy Il e,lYY llli xed 1II<1SSeS 
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of 1'occh e,., and til' tr('es; an(l inturspel'scd with lllOUllbtin 
pastures, m e,ulows, and moors, COlli fcl's forlll the nppel' 
tree belt and ,1re follo\\' d ]jy tt ,'tr ip of elfin \I'ooels 
of c\warf pines ,wel othe]' slll'ubs, '1'he usual a lpine 
carpets commcnce at 6,500 feet and extcnd [0 the SUllllllit, 

Cal1casia , Th e r egioll comprised 1Je t\\'cclI tho Blnck 
Sea aml t,he Caspinn, ;tIl!} l.,etwcell the steppes o f Hllssia 
amI those of PC 1';~i;L, is extremely (l i \'e l' .~ifj clI ali ke ill it" 
nJief, clillla,tc, and \' C'g0t"ti 0 1\ , Thrown ,tS ,), "tCl'P anti 
lo fty ll<trl'icr at hwart the p;lth of the sonth-\l'est winl1;; 
which s\\'eep across the Black S ell , th e Caucasus range 
C:LUHeS [t hea"y precipitati on, \I'hich ill the w('s t l'cachl's 
o \'cr 80 lllche,'j y early, and gmdlla ll y di\'jJHll es to :ill 
inch es towal'll" tbe east, Thi~ l'ail\fall iH spl'enlI with 
a fail' l'l'gulal'ity throngliout th e 'y ear At th e sa lll e 
ti me the: COlli 1 i t i,)I\ f; o f t em pel"ltlll'l~ . ,It k;l:-it in the lower 
parts, arc wann Ol' t elllpel'ate with a nliI '.1 wintel', l'anc[t­
sia ha:-i [1 clilllate analog-uns to that 0 1' wl':-ikl'l1-celltml 
C hina, espee ially ill the lll oulltuin clistl'iet, OJ' again to that 
of th e southel'l1I11o,~t .Appaltchi<llls. 

Snch idea l circlIlllstallces mak e th e Cancll 'i ns essential I,)' 
il lnlHl ui' he;1\',)' ;uJ(l .l ell se forests ('untl';ls t illg' sharply 
\\·ith the sUl'l'onndillg ,wir1. areas, Th e ~l e \' el()pn\ Cllt or 
W:1L'l11 temperate c\' ergl'Cl' ll rain-rorest·s is opposed l,y thl: 
tL'lllperatUl'fl lllinilllu of t he winte!' nlH1. the scarcity of min 
in t.h e ant-Ull1n, For these r eason" amI ()\yjllg to the \\'ell­
defill ed sensonal rhythm , t he forests remain of the ul'oad­
lea\'ed snmlller-gl'c('u type, lik e tllOse of the north erll 
slopes of the EllJUl'z, The centre 01' th e g r eatest luxuri­
ance is to he found in western C<1uc[tsia , in t\ lower ]jolt 
a long the castern "hore of the Black Sea , Europe 
possesses no rcgion of I'i ch er profu sion than the ancient 
Colcbis, well ktI O\\'U fl'llil l carii('st (,ill lCS fol' itt; il1-
descl'ilnll)le J.caut,y, Allother distl11cti\'c featme of its 
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fOJ'CRts, a ll.] Olll' 'rlli cll 11l'llotC's at OIl C" a 1IIIn'c' generoll s 
cIilll ate aJl(] i1 kss tJ'()uld e(l hi story t ll an thus I~ u[ WL'sterll 
Elll'or e, is th e \, i1rid,y o[ forcst trecs a nd shrubs, ~With 

th e se\'cr al kin,) :-; o [ nitk s, hOl'nj'l" .lllS, pl.lll C trees, chest­
Huts, ,,',tlnnts, lin1l'-tr ecs, I)ccches, Illaples, horsc chestnuts, 
chen.)' trees, c1H'rry lnurels, wit h all ,l(lil li xtnre o f se l'e rnl 
lVIedib,.! lTa llcan repre~ellta ti\'es such as the laurel, tig­
tree, a lld SUll1ac, or \'Ctried conil'('I'," sueh ,I." pincs, firs , 
alld spru ces, HIl(l their wealth of heautiful shrnhs, I' ines, 
alld 'iillti le rs, th e lI'ost Call casian fores ts, often illJpcn e­
trnlJk, 11 \'oill t ho monotony 0 [' t hose of Il' estem Europe 
amI, t o ,t cer tai n exten t , r ecall the cOl1lEtiol1s pro\niling 
OI'e1' tlte s()ntit -w este l'll part of tho contincnt prior tu the 
oJlset of the I ce Age. 

Ris ing to\\'anls th e central I'ltllgC, OIl C notices t ho di s­
appeill'ance, one 1.1.)' OIlC, o f the lIIor e delicate spec ies of 
trees alii I slll'\lh , a nd t he gm(lual change to the 1110re 
mOlloto nous aspect o f o ur ,,'estcrn for ests, until conifers 
alone re lllain ; lm t t here is ample compensation ill t he 
deye]opnlt 'll t of exullcr ft ut lll Caclo\I'R with grn,ss 6 t o 7 
feet high, They are pack cd with lll a llY tall allll strollg 
herbs of I_!]'oad and delicate folinge and pro [use HO\I'el'ing . 
Above t he conifers, at G,:'iOO feet, extends a belt o f shrubs, 
rich Iy bloS80 111('c] l'ho(locl ell! lroll s, cotoneaster s, &c" which 
lea(1 up to the sh orter-set hllt scarcely letis beautifnl 
alpin c meado l\'s alld p<u,tnrcs, ,t]'undalltly ,,·,tter cd by the 
I-) now-fe(l torrents allll t ho Illi sts, 

Quite tlitl'\.!l'ent is the scenery o f the castern baIf of the 
range, which is Illll Ch drier, amI \\'here woadi-> play (luite 
a secondary part, The northern slopes, cn :! ll ill the II'est , 
are mor e ullifol'luly , i e~s profu t:lely, woodell. The ul'oad­
leaved forests ure lI1itinly composecl of oak s with an 
ulltlergro",th of hazel, for conifers do not extend over 
the eastel'l1 portion of th e range : ind eed , woot1 t:l seom to 
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]_lC lll ostly o r local OCCUITOlI Cl) on t he Caspian slopes . 
Thcy arc repln.ccd ll'y thickct.s of a thorllY IJUsh , tllu 
poliul'lIs, which for ll1 ,L so rt of lll il,(Juis. 

Thc littlc Caucasus , south of the Km \'all ey, and t he 
cOlllp lex rangos of 11ot·therll Arlilenia Sh:ll'C only to a 
limitecl extcnt in thc luxuriancc of the westerll Caucasus: 
what rel1miu s of t heir forestf.; if; of it lllixell deciduous 
and cOllifcl'oUI'; typo, morc or less Rcnttel'od and \\,i t h hu t 
a Rcall ty undergrowth . The Caspian \·H.lleys In e illcl'cas­
ingly dry tc)'\\'arcls their mouths a nd brgely deforestcd, 
and the steppe penetrates fttr in to them: \'ut agriculture 
is carried on, even in t.he lowlands or t he Kul' \·all ey . 
This rogioll, being Hituatetl 011 a lHttuml J'outc from the 
efLst to the ,,"cst, alld shelterillg lll ,Wy Yall (I1.1i shecl TllCeS 
ill t he fastllesscs o [ its l'ugg 'd alld difficult lll oun ta ills: 
11m; suffered greatly h Olll the Wal'S aw l petty struggles 
that ha ve gOlle on for centuries , with the result t hat 
ma ll Y of its forests h;L\'C entirely lli sappea l'cLl: ,,,hile 
the agricultund populations made inroads on them from 
lle low, t he pastoral population of the plateau a lld llPlw]' 
fl lopes destroyeu them frolll a llo\'c. As OIl the ~ledik r­

I'anean, t he forests ha\'e been rcdueell oft en to loo!-;c nnd 
dry wooll- uru.'l lt- amI shrn))lalllls. 

Tl te hilly llntUl'C a t the Crilil en.n pl'lIim;n];t n.fi()J'(.lfi i t 
t he full adnmtage of till' 1Il0isture (It t he Hlaek ::iva 
winds a llllllHtkefi i t. in l'espect o[ H'g-datioll as ,,, ell as o[ 
climate, an outlier at' tIl e Cauc,Lsialll·eg·ioll. ill the middl e 
of the steppe. 

Mediterranean. The l'egioll ot " 'arm tClll]1ern.te cli­
mate, with n llIilLI and raill) winte l' and a hot and dry 
summcr , is [,li]'l ,)' well dcfilH!d, geogmphiea ll y , round t he 
shores of the l\Ieditl'l'I'<tn cn,nl,y a I,a l'l'i er of lll olUl tai ll s all, l 
hig hlands : t he Pyre ll ees, the cellLral platl':m of FI':ll1el', thl' 
Alps . <tlld tIle Rltodope l':"wge. On the east t he }IcditeJ'-
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ran ean r egion is hOUllllc.1 by the Allatoli,m plateau , the: 
T ,tllrw-;, alld t he ,':)yriall deseJ't : on the ::;outh it embraces 
broken strips of the north 1\.£1'1('<111 headlands such as 
the coast of CYl'Cnu:ica, it coastal strip of ~l'unis, and 
the Te ll o [ Algeria and )lo1'oCCO north of the Atlas. 

Fw. lOS. Olive gt'ove-S. France. 

On .'> lIch a vast awl di\Te rs ifierl nrea the clilliate 

ll<1turally changes in its details, but 1'ell1aiu;.; fairly COll­
stant in its typical featlll'cs. The mean It\'eruge tell1pem­
tU1'e for the yca r rallges from 60° to 70° F ., and the annu"l 
min fall is genera,lly OVCl' 20 inches: there: are three or 
foul' mont hs of dry an, l hot weather, a nd the winter is 
cOlllpal'atin!lr milt! and rainy. These condititlllS h \"()lll' 
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the growth 01' [l, \"l'get::tt i() ll ct)ll.si . ..,ting 1ll(lStly or ron-f;b;, 
\I'ood - and );lll'll bland ,s - cbaracterized I ),)' it s lllil.ll-l ca \ cd; 
leathcry, eycrgrvcn [oliag(' ; by an apparclit cx aggcrati( l]l 
of the wo\)d~' ,m(l fibr()us l)O l.t iolls; l,y <I, mthcr 10lY f'tfl.tUI'C 
of t hc trees; a general dull -gI'C( 'll 01' 1dnish colour ; t he 
uevclopmcnt o f t liOl'llS and prickl es, l'e,'i ili s, ,,'ax , and 
essential oils, a ntI other del' iccs chi efly dil'ectt.:,l ngaillst 
exce.';si,'c tmnspi],[1tion , Bu lhs, t ul)e l's, a lld rootstocks 
ar e cllaractel'i ,'it ic of t his r L'gion: porelllli;th an- richly 
"aried 11.1111 o ft cn assunle a woody , shl'u1 )I,y form. 'fh t, 
forests do not, as [l, rul e, attain great densi ty, Inxl1ri­
a nce, or heig h t: lianas arc ""lilting : vines nre usual ly 
fibrons aIHl wiry climbel's; the llndel'g rolvth or Slll'u1)l,,)' 
evergrceliS is a1lnnclant, somctim es impassable. The 
1l10St CO llllllOIi forcsts arc t hose of ilex-oak , cork- o::l.];- , 
stone-pi ne. A Icppo 'In(l I da.de pil\e~, firs, cypress all! 1 
cedar. Fl'l'qll ently deciduous fOl'cstS OCCllr \I,herc t he 
g round 111 0istlll'e allc)\\'!:; it: oaks, ll1<LllIlH-RSII , plane-tr ees. 
&c., a re the cOlilponents. 

Wh en t he f orl!sts aro destroyed t hero sp]'ings up in 
t hei]' place densc scruL: 5 -10 feet high , of ]ui .s:ed e l'e1'­
green awl deciLluons shrubs, many of whi ch COlJlPosl~(l tllo 
lllltlel'gTO\yth o f thc original woodN. On limestoll e grounds 
t he se ru1) is generall y drier a ]HI lllor e sC::I.t tered, chiefly 
liuli tc(l t o lJUshy eVlJl'greell s, and is call ed the' g'Lri!jll e' 
ill France . There are many varieties of 'Inch rocky he;lth ~ 
aml 10\\' thin \\' ooLl lands and brushes. Laurels, oli,'c, 
fig;. d\\'urf palms, locust-bean 01' caroh-tl'ees , and sc ,'e ral 
others may form locally mixed or pure woods or th ickets. 
Th e ellll and its relatil' e t he celtis, the plnne-t ree, t he ter e­
biJlth and the Judas-tree , arc also charact,eril'tic, 1Jut arc 
mostly solitary. Of shrubs amI smaller trec8 there occurs 
a. bC\I'ildering yariety: among' th e l,est knoll'n a rc thc 
Ill.)'l'tk·, 1'0SClllHry, cist ns,. lentiscu:-;, tree- l l!.!i.l tll , dwad-oak, 
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Inlll'llsti nus, olc[tllder, and many others. .A gricultlll'e 
aJfonls Lere lllOst varied r esonrces : whcat, maize, amI 
rice, cot tOil amI tobacco, lucel'D c and carob, ol'1luge anrl 
1clllOI1, almond and fig. walnut and chcstnut, grape 
and oliye ; the lIum bcr of ornamental plants, trces, 
shrnus, uuelel';;hruIJs, perermials, Hml bulbs ]s e,'en 
larger. 

Typicitl Mediterranean vegetation generally extenrh; 
up the slopes of the surrounding highlands to aI/out 
2,800 f(~e t aUO\'e sea-l evel. It is succeederl II.)' •• helt of 
111ixed sUlllmer-green woodlands, among '\ hich Octks play 
a prominent part, while th o cedar is a notable type in 
the south-w est <mel in the east (Atlas, Lehwon, and 
Ta urus) , 

The destruction of forests in this region is eyen 1IIore 
cOlllplete HlllI ex tensi " 0 t han in central fwd western 
Em'ope, au(l has been attelld erl hy mol" ::;eJ'i ous COllse­
quences hy distur1ing the ,yater-supply, exposillg and 
cl earing It'''Uy the soil , reducing whole lll olllltain sid es 
to the bare, rocky core: the whole regioll hits l leell 
illlpoverished therelJy and in places entirely ruincd. 
Among those COUlltries which hase suffered seyerely, 
hecause the rainfall is scantier , Spain may be lllentioned. 
On~ r It great por tion of its surface the y early precipita­
tioll lloes !lot reach 20 illches : the fOl"es ts havillg been 
all but \\'ipec1 out, th e sierras h;LY C lJ CC Il com'eried into 
stony and rocky wastes : ruiu-water, instead ot being 
retained amI eli, ·tri IJutcll regularly by t he "egctatiol1 
of the highland!"), is a!lowell to rush away, unchecked, 
to the sea, so thnt the riYel's a rc either ell'ied up or ill 
fl ooll , an. 1 n.grieulture, except in th e inigated lo,y] ands 
or huerLt;; of Andalusia, Mnl'cia , ;!lul r a lcncia, &c., is 
n~n.] ered ra ther precn,ri ons, :Sp;lill is fllrth er l'e lll [~rkauk 

fur it;; arid L!sparto g rass- lauds, which reca ll t he Algerian 
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aHa plateau, Such a)'eas cOl'respond to a )'<1 infal! 1 do,,' 
16 inches. Tlte most important a re foulld in the El,ro 
vall ey, in La Mancha, and a ll the south-east coast. The 
high' Mcseta' plateau, another centre of low rainfall, 
is equally Rrid and treeless . 

Illyrian Xarst. The Highlands of I1IYl'i R, Albania, 
and Greece separate the Mediterrallean from central 
EUl'ope. A series of lim cRtolle range;;, risi llg sharply 
from th e Adriatic and shaping its easterJl shol'e, rUll in 
a gen eral north-west to south-east direction, forllling 
many longitudinal tel'raees and scarps, deep vall eys, lofty 
plains, stony depressions and rugged highla11lls; they 
Hink gra\lu.11Iy to the nOl'th-east into the hilly lowhlllds 
of th e Snse allll 1)a,1\\11Jo, H ere the p1'e\';;del\co a t lime­
stone rock. ent irely control;; the nature ~of the rolief and 
largely that, of the vegetation. The rock is full of crac"", 
fi sSllres , CILYernS, alld holes of all size::;, t,hronglt \\'hich 
rain-water si llks too ra.pidly, leaving th e sllrface dry, 
When tOl'l'enti;tl do\\'opoUl'S sweep ncro,'iS the cOllutry, t he 
ovel'f1o\\' COllles rushing dowll the steep slopes, \\'nshillg 
away the loosc soil aud uepositing it 0 \ '01' t he closed 
plains 01' 'poljcs '. Scarcity of soil naturally renders 
vegetation both stunt.eLl aud sca.tte red, and confines it 
la rgely to valleys anr1 terraces. Those cUllIliti olls o f 
SlleE.! l' Hlope, porons rock, and scanty soil, l'e;:; nltiug' froll} 
the solubl e nature of the lililestone, impart to the \'ege­
tation a much drier aspect than it \Y ou]!l possess other­
Wise, According to the elevation tlnee clinmti c zones 
111ft)' bc distingui::;he<l: [1 lower or :;'Ileditel'mncan, It llIid­
die area whose clill1(1te corresponds to that of the ] 0 \\' ­

lands of cCllt l'al EUl'Ope, and t1 high er llloulltnill l>Ci t 
cOJ'respondi ng to the Alps. A;; featul'cs of th is r(,gion 
are to )Jc coun ter ] the 1'0m and the si J'(Jcco : th e I'OI' II)! '1' 

a dry icy l.Jlast swceping' dO\\'JI, ill \\' intel', f},()IJ1 t.he SJlO\\'-
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(' Ltd S\lllllliits :lIld d,)i, II~' ~'I"':"L h:1,1'111 to (';/I'I.)' \"'g','blt-ioll : 
t ho Jatt( ' I', \\,lticlt Ido ll's ('1'0 111 (h I; sOll tlt alle) \I'cst, p/'o­
flllc;))g', 1')'1)]1l OC:t o l )(,), to DL'C: l'llllwl', Illigh!.y f] t) \\,uponrs 
\\"hi c: h soon Sillk dOlnl t hrough t he honl'ycc)lld' l,,1 )'oc k, 
chokv the 1I:11,\,()\\' gf]J'gl'S, floml t he h olL's an,1 closo(1 
phi ns, \I'ush ,1()\nl th" Hili I allli JlllllI\lS, nllt] \I'ork IlI O!'1; 

hal'lIl tha ll g'Of I< 1. This HpL'cifi(; :t.~pe'e:t or UIC I illl CHtO llC 
C0I1 11 try, \"itb jt;.; I';tll(n,., t ic l'I\l.!',~'l', 1 I'c li(.f, li sslll'ed ruck, 
bek or ",:ttl'l' all d soil, all,1 tll<' ;\I 'j,l ;ll'Pl':u'[lIlc:e of its 
l'egd:LtieJII , is ('o lllloted I,y tIlE' loc'al ]Jal ll(' 0 1' , Kn,rst ', 
II' hich nppl ,il's to the IH'sle l'll :llld SO \! (hl'1'I1 p o rtioll ,,(, 

this l't'g'i u)), 
TIll:; most typi c; t] pc1l't o f th o K nrst is the 10\\' er or 

Jl c,Jitcrranl'lIll I,l'l t, \I' illl i ts raillle-sf4 sCl)rclling SnmllH'l' 
anc I its 1l10(lemtt:1y mi Il)' \I'illter, H uggocl dil{>; ;uHl 
sheer s lopcs, with lJal'l'OIV Iee I,g'ef4 all,1 t Cl'I'1lCl'S ; f-; t()l1Y 
\I'::Istes \\'ith pits a)),1 I:Ll',~'e l' holes call'd 'dulillH, '; the 
,,'holo se:ulIl't] witll prec ipi toll s g'Ol'g'(''': dcsolato high­
In.n,]s awl isolatc(l d epl'L',",~ i o ll s tlll'llillg' illto t elllpC)l';ll'Y 
l:Lk es, [,n'lIl it" cll am,ctcl'j"tic i'e, ltnl'CS, Tile woodl:llIdf4 , 
whi ch at olle tilll L' ulli1ul\l,t('t1 ly CO \ 'ol 'o,l a l'Ll'go portion 
ot it, ha\'iug l'cell 1\'cl, Ie"sl.)' destro.)'cl1 , the s lopes \Y Ol'O 

allllO~t entircly (1 ellud o,l or their ~oil. :\11(1 th c IIl;uluis amI 
garignof) h;1,\' e ta,k l, n po'ises f-ii vn of tlw gl'UUllll. They 
sOllictill les i'Ol'1l1 ilIJ['cudl'a1>i e thickL'b..; \I'here in (hl"<trf 
oaks, Illyrtl e, Inlll'l'l. st.l'a\\'l)l'J'l'y-trcc, tl'l'e - alld other 
h eaths, lentiscH, SUlnaCs, tCl'el, i llth, Spall ish 111'001)1 , lau­
rusLiJlus; olL:a lldcl', palilll'll S, and llUlllerons other ht1.J:d­
lea f' slll'\\bs, unflCl'"lJl'ltI,s, and l)\'n~llni a l s lLbo\llld , Oftell, 
ho \\'c \'cr, the plants C, LlJ ollly torm n. scattered gro \\,th 01' 
rock-hcath , allL1 large stOll.)' tm,cts ill'e left :LlJn ()~ t bare, 

Th o coaf4tal sl1oll-l's , allu"ia and isl es ha\'e partly 
retained 1'(Jl'os(.s or l.]a('k and Aleppo pill es with all 
UllLll'l'gl'O\I' tlt (J r !t :lI'd -I l':L t t; \ 'ergI'CeJlS Ull t lte rocky groulId, 
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Oth ur a lllll 'ial piUtS a ro qui te h 'rtil(' wh en draill ed, hit 

S\\'illJlpy wh ell JlOt. J\ l,ol"E' 1,'i()O -Z,OOO f cet t.ll e typical 
leatllury- lea[ vcgutation gT<tcluidly g'ivcs w ay to ii, Slilil­

Jll e r-~l'e l'n bll.l SCil pL' I\'h ich coyers lllust 0 1' thu llill-bnds, 
deprcs.'iioll s, nlHl slopes np to 3 ,E, O() fed . Til is is the 

t l' l11pernte OiLk llult whi ch, w],;Lpping rO\lIHl t he mngl's 01' 
high 1llOtl11taills, reappears on their eUfitc l'l1 :lllLl J1 Ol'LllU rn 

Tw, 111. l~ illl ('sLu llC s lop('., Oil Lhe Atlrj"ti0. 

s icles HlIi l "'Pl'L'il'l,.; O I"L~ 1' Lhe npla.nd,.; dmini.lIg to t.h e :-);L\ 'O 

all' 1 D1tllllh': and the 1n idd I (~ Vittl ey,.; d!'iti ni Ill-( to the A. 'g,-~a Il 

~ca, Great h tLY OC IlilS 11 en wl'ongh t <.llllOl1g thcse clc­
ci lllloLls oak forc'fits 011 the :JIeditelT:Ule11l1 s lope.';, Il11t 
extensive tindler areas still persist on the Dal1u],e sid " 
Tile kil rst- f'Ol'l,,,t iIl Clllrl L'S: ],l's i.l, Oil ks, clmradcristic 
fo)'l]);; ,,,uell as lhe 1IIanniL-a ,'i h, \·a l' io ll ." killd ,.., o r 111«[,1 <.:1';' 

awl h Ol'lIlj <': ill11 ~-;; it is l'l'l 'l[n clltly r cplaccd llY f;cl'ul" 
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h.'nths, \Y;l.stc ];\11,]" nlld l'U II g"1 I pastures o[ Lcat.h er-gl'ass 
;tll,] <llldl'Opt)gon 01' gold"ll-],earrl gras~, K ot se ld l)l11 en'lI 
!tush nllrl thirsty g'l';lss-lan.]s cli;.:appeal' elltin:ly: th e so il 
is \\'asllUri ;I\\'a\' <l11.1I1nt\lilJt>' i;.: left II11L desl'l'ts uf naked 

, " 
rock, Th e 1ll'I!t'I' ZUll U is ]'dlo l' 1/l'I:Sl' )'\"l'rj <III,] l'sliil,iLs 
:-;btel,\' [t)l'l'"L:-; ui' lllised l'l't:ch,, :-; alld c() llii'l'I's 0 1' gl'e;tt 

l'l'allty and ;1, ri ch \'<ll'idy o f plallt fOl'IllS, II I tl'l.',sl,ersccl 
;lll1ong the I'urests alld spread illg illt0 ;1l1 alpine zOlle are 
to I,e foull d ,:stellsi,'c alit] lllsh meadows [tut] pa;;tu1'cs: 
tlte;;l' arc l,,,st rcpn's l' ll tl, .l Oil t Ill: 0llt('J'ups 01' ullkl' 1'0cks 
\\'lli eh 1")1'111 th e eorc allt! !-.lllllilli ts of 111;111 Y or lh c illlitllll 
IlIOlll1 (a,i 11 ]'11 llg..;S, 

Po V alley, \\I t'll L'II(;lo;':l'll (J II ;111 ;.: i,lt,s llu t Olll' llY 

liI Ollll!n.iwi <ll1,11yillg" \' Cl') lu\\' all(l Il" 'I'I , n :cI'i,-illg thel'l' ­
i'ul'e lint a sta ut,)' l'<lililall, " lid h;wi ng' ;IS a cUII"Ctlll eJl Cl j 

<1 /'ill,hur ('st.n'!))) : c!illllltt', t)1(' Lig ;t)l!n'jnl Ul/jill (i f 1l1))'tlI 
Hal} pos~es;;l's tO lltli tioll s ()I' s(lil allt] clililatu \\'lli ch .1i l'­
fCl'clltiutc it at OIJCl' f1'0111 lH'ig-lIlH'lll'illg' :\)t,dih'l'l';tlll~ all 

LUll];;, ],lI t lik, '11 it to thc Hnnga rian l>nszta nlld to th e 
RllIII<llliai1 and Hnssi;ul steplJl', ' 

\rhat appl'arance the virgill n,lll1\' iuIII originally p1'C­
Sl' lltetl , it is d i tlienlL to sn.)' n I't er ~o lllttll'y cl' lIlll ri c,'i ()]' enl t i­
\'atioll ;llld a l!l'rnliulI , ( \ 'rtnin i t i,'i Clint it . l o ,~ s lluL I.l'nr 
thl' ::;taliIP oJ: (h l' t~'l'icall\l etlitcJ'l'<lllean " I'gl't nti()ll ; th;Lt 
it () \\'l' S ils ,~'1'l'nt, fcdili ty to tl1(; al'IllJllallt il'l'ig'a t i( 'l1 p ro­

dllel,tl Ity a lI etwOl, k_ of ri,'e rs ;1)).1 c<1Il;ll ", ilnd presents 
it ,~l ri ki Ilg' s i III j lal'i ty to t. he plilil1 of t,) Ie C'lllge,'i. It,,,; 
.. cin;11 I.1'C('·g-J'()\dh i ':i 1<11'gely or the 111'o;\rl-il'a\'cd , ~illlll­

lilt ' ['-grcen t,n!l!, ei tlh'j' p];111 ted 01' ill l'i " Cl'- \I'oor h, It 
seC III" 1']'I) I."I,J e Ulnt Lc"iI1..:s fl o()d·JII l'nt!tlll's alld 111:H'::;hc", 
dry gnL',s-lancb w ith ;1 steppe CII1Il'<1Ctcr once plaYl' c] an 
iwpol'tullt part ill th.; llatnl'al lal1rlscape, I'li t o[ th ese' 
few traces ~Lr c I ,[t: 1'01' t hese l'c;tSO I1 S th c plain 01' th e 
Po stalld::; apart as a geogl';l,plii calllnit, 
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Central Europe. Unclcr this nam e Ill ,ty l )e: cieHcril)ecl 
t hc r og ion which [nclmles tho south om p ortion of Scall eli­
navia , Dellmark , and t ho 11\11k of thc laml east of th e 
lo,,-er Rhin c Yftlky. of t h u Yosges aucl Jura, an(1 north 
of the Alps : it stretches l'ltstwu,l'd in th e shapo of a 

w Cllgc, lJotw ocn th north el'n uol t of conifol's u,nd the 
Hm;sian s teppes, to the U mls. 

Fl'OllJ the Atlantic coast Citshv<lnl t he rainfall de ­
C1"oascs, ,,·hile t he coutrast betwl'en winter and summ er 
tC' lll pCrtltm'cs increases . The tren(l of t he win ter iso­
t hcnl1 S li es in a Ha rth fLud south direction, and tho 
Jines of ollwd durat ion of frosty \yc;tther are silllilarly 
directed : for lllstim ce, th o isotherll1 of 3:2 c F. fm January, 
which lWll'k s th o north ern lillli t o f a \'omge \\"ill tor tcUl ­
pem tn re a boyc frcczing-poi nt , !'1lm; h orn tho " 'ost coast 
of D C1l11l ,lrk and 1\01'\\"11)" it yerr few points oniSt o f iSon tlt 
(l owll t o Tricsk. ;\I ost of ce l\tra l Eurol le pos:;osso>; 0 \"0 1' 

two m on th s oE b sLin g f]'osts, hu t SlIlIllll crs a l'c W HI'lI! 

al1l1 the ycg-d ati \'c p eri od i,,; long and l)uAicil'u t ly damp , 
thc ye<l rly 11 1J1 () Ull t o r precipi tation exct'c(lillg ~20 inch e,'i. 

Those an: jele: tl cO lldi t ions fot' a cl ense [orciSt gro wth o f 
it co )1, tClllperilte typ0, ;llld it is \\" c ll known t lla t Jl lDst 01' 
central Eul'opu ,,"as at 011 0 t ililC li e/wily wooded, J)ec i­
OU OH :; treeiS ~\"ith l)J 'oild Ic;t \'e" ;lrt' Lest achtptecl to thi s 
kind 01' clilJl atc , a 11< 1 t h l'), occm' ill o\"(~ r\\"hellllil1 g maj ori ty; 
yet th e llorth el"ll cOllirel's al'e not cxclndcll. F or c:; ts are 
a t tt mixed t,YlJU like th ose of e;tste rn ~orth AlllCl'icu, or 
ot Manchmii1, 'l' ttbllg tho l ) I'O(\d linoH al tho l'ospecti \'e 
di"b'ilmtion of conifers al ill decilluons trees: Lhe fOl'lner 
are characteri s tic of the upper s lopes of the hig hlands, i o. 
of a climatc a lJ al"gous to that o f JJortilel'll Enrope : t heir 
occurreJJ Ce ill t he lo,,:law.l.-;, a lld uud cr lllil (lc l' cowlitiollo, 
gcnorally llmr k s ou tcropI'; o r p OOl' fLne! dry soil s , mostly 
duc to gJueiai 01' suj)glaciitl <.lepol'; its, or again to H SPOll-
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taneou::l or n.rtificial (leterioration of the soi1. .Again, th e 
interference of man , mostly hy cutting or l.JUl'l1ing forests 
for mining, smelting, tor agril:ulhm~, or cattle ,md sh eep 
raising, has entirely ultereL1 t he orig inal covering, and 
r efmltec1 in a complete disturlJ[Ulce of the llatum l st.ate of 
affairs. Thus difIcl'ent kinds of forest have r eplaced 
each other or again ha ve given wa.y to pastures, moors 
or waste lane Is. 

Among' th e predolllinant forest constituents, the oak 
and the ueech staml foremost and sometimes forlll nearly 
pure communit ies. The 1)eech especla,lly sncceeds in 
shutting out all cOlllpetitors, much as the spruce does. 
The oak cotlstitntes lllore open covers anll tolerates the 
growth of other sulJorc1inate trees. The sweet c:hestllUt, 
the bircb , the ash, t he hornbeam way also fiomii::i h 
almost esclm;iYcly. ill speci,t[ circulJIstanceH a nd over 
tracts of lesser extell t thall the oiLk amI the beech. 
Other still leHs social t rees, which occm scattered or in 
small clu1l1p,~ , are the maple, the aspen, the rowan, elm s 
a11l1Iime-trees, th e gean (o r wild chel'l'Y), willows, popiars, 
&c. The shl'nus and "waller trees of the undergro wth are 
also deciduous. The tempentte forests yary greatly in 
the amonnt of uncl el'gJ'O\yth which their leaf canopy 
fillo\ys. The heavier types lik e the ueech foresti::i, . 
when most "trong-I,\' developed, exclud e all lllld el'wootl 
except a few lllould-]o\·ing species, like th e lily of the 
vall ey, So]0ll1 0n's seal, herb Paris, certain orchids, \\·ild 
hyacinthE', nnenomes, prinU'oses, waoclson el, wooclrush, 
woodruff', or again ferns antI patches of mosses. 
The clearings generally harbour a large number af 
shrul,s, percllnial alld annual ll el'bs, amI e\·en bulus 
and tubers. 

The fairly regull1l' llistl'ihution of the rainfall through­
out the y ear, the ausellce of excessively dry winds, and 
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the mod erflte humidity of thc atmosphere in central 
Europe ,\.lso J'iWOllr the local deyclopment of close geass 
and herb carpets of the succul cnt meadow type, n011-
fiUl'OUS, tttll and profusc: and alfio, according to circul1l­
stances, of shorter pastures presenting dric]', less luxuri­
ant t.ypes leading to the dry steppe gntss-lands. In 
places, thc contcRt between forest and lll e11llow, trec ami 
gras;;, i!:l keen and, ucside local condition;;, man's in­
tluence has of len tUl'llcd the sc~tle in fa yom 01' pasture, 
seldom of forest. From ~t compal'iSOll of virgin soils in 
eastern Asia and Am cl'iw, it seeJns L1Htt originally the 
best for the tnlll sformatioll of fi11Ch COlllbinationR of 
Jll eatlo",s and woods, sometimes cal led WOO(I-llleado\\,s, 
into It pnrk scenery, are rich Itll11\'ial 1'ln,ill s. Pastures 
also exhibit a great variety, not only in thcir com. 
position but in their adaptations and modes of life, 
depending entirely 011 local circumstances: greatly 
resemblillg th e steppe, for instance, are certn,in short and 
meagre tracts of dry, stunted grassefl, carpeting lime .. 
fitone rocks over a thin coat of soil. 

Leaf-shedding Rhrubs sometimes constitute lasting 
communi tics in the form of thickets, e.g. hornbcttm or 
llazcl-nut copses on sunny limcstone hill s, 01' again 
willow and aldcr thickets in river marshes; but these 
are of local occurrence. 2\10rc important are thc heather 
moors of variouH kinds \yhich occupy largc portions of 
pOOl' soil areas ill llorth- west Gcrmany , in Denlllark Ullt I 
Scanclin:tvia. Again , peat-bogs or high-llloors, especially 
in the northern portion of this reg ion, amI in the moun­
tains, develop in badly clrainell localities. ~Ial'shes are 
frequent and val'ie(1. 

It should be kept in mimi that the relations hetween 
the natural physical envir011ment and the \'cgetation havc 
been infinitely complicated by the intervention of man. 
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Q.uite }Lpn,rt from spontaneous causes, it is now fairly 
certuin that <L la rge extent of such peat bogs covers the 
former flites of fUl'c:;ts. A consideral )le portion of the 
North Gerlllan henther muors has t n,ken the l)\ace of 
forests of conifers: the manifold \"}u·id ies of pastures 
hav e simil arly r ephlcell other ,'cgctab le co verings: again 
cultivation has exteml eLl over former timber grounds or 
natural me:: dl) ws, or over former swamps. Dou Ltles" 
the later or secondary developments of the original 
plant cover and the uses to which it was put by man 
were largely determined by the doulJle influence of 
climate and soil, yet e,'en the nature of hoth has been 
so profoundly alterec1 in the process of utilization that it 
becomes increasingly difficult to unmvel the tttngle of 
a.ctions and n;,Lctions which h:we been at play. 

Western Europe cl imatically is distinguished from 
central Europe lJY ib,; wil ller winters, during which frosts 
are only tell1porary ; 1)y a s0 111ewhut grc,lter and more 
regularly distributetl r u,infall; by cloudier skies, and 
a 1110ister a tlltosp here. The vegetative peri(xl is thus 
longer than ill central and eastern Europe, while th e 
RUlHmer is also somew bat mi Ider tban farther east. It 
is genemlly a regioJ1 of ;mbduecl features, brge plnins 
and gentle uplands, and for these reasons the ,'egeta­
tion lacks the n tricty which oJ)tains in cen tral Europe. 
~r[ost of England lJelongs to this region , It is essenti ally 
a land of oak and beech forests anll or green pastures 
and meadows. Oonifers are remarkably lacking, except 
the Scots pine in Bri ta in , the CO l1llJl OI! juniper, and the 
yew. Th ey ha \' e been iu troduced extensively, but 
neyer constitute, in the wild state, pure or mixed forests. 
The westernmost coniferous forests are to be found on 
the lille of the Venns, the Vosges, Jura, and western 
Alps , on the central plateau of France, and on the 
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Pyrenees, barring tho \"oOth; or llH1ritime pUle Oll the 
Eo uth-\"e:;,t shoreK of Fnmce. 

The greater portion of the forests ha'-e been clearetl 
for culti"ation and grning. Th cy include mostly mix ed 

FIG. 11~ . Arundel Beech s. 

deciduous types, or which the beech [LUll the oak are the 
chief constituents, and sometimes form pure woods. 
Ri vel' woods or 111a1'"h woods consist of poplars, willows, 
bi.rches, ashes, rowans, alders, berry-bea.ring alders, 
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with a grcut deycloplllent of largc-leayed herhs and 
climbers. In Englaud, the Scots pinc generally rnarkH 
poorcr anc l clril:}' grounds, such as Hand or g'raq;l 0 1' moors. 
Tllc1'c nrc [my sill'llll fOl'lnations. The thick ets of sloc 
or sea-huckthorll on rocks or Halllihilh 01' brushcs of 
gorse and broom are well known; Ql1l1 Oll dry limestone 
hills, with a thin layer of soil, may bo found copses 
of hornbeam , laackthol'n, juniper, bntll11Jle, llri er, lJazel­
nut, dog\YooJ, hawthorn, guelder-rosc, cither ll1ixea or in 
sep:1l'at colonies, oyer tt carpet of Rh ccp's grass. Amongst 
lower urushel-l may bc countell the heather, usually asso­
ciated with sa,nd or peaty or other poor grounds devoid 
of lime; or, again, l-lucculent salt-bush ul'Ushes in salt 
marshes ne11r the sea. H crlJUecous Yegc,tations ofte r a 
fairly hrg'c variety, from the tall reed-swamps, th e rush- , 
selig' '-, ,LllU lllc,tdo\\,-lllitl'shcH, t o thc regu lar meaL10ws 
amI pastul'l'.-; of ditfl: rellt kinds. Und er th c llam e of 
moors way lIe included grass Illoors, hcather moors, or 
mixtul'e~ of lloth ; 01' , again, hrushes 0 1' lll'ake~ alld other 
more or less intlenllite ,,'aste hcrh1ge. The peat hogs 
formed by the accUlllulation of dea(l remains of seycml 
kinds of mosses, chi efly of the sphagnum-moss, do not 
occur so plentifully ill this region as farther north, 
in the l)clt of coniferons forests. A more fretluent form 
of mar~h is the mcadow-marsh or low 1L100r ill ". hidl the 
water is mOllemtely rich iu lime amI chn,l'[lctel'izell by 
rushes, r eeds, sedge,-;, ami coarse gra.'"ses. 

The bl'gcst areas of peat lJogs arc to lIe foulld iu an 
intermediate zone lJetwccll western aHLI central Europe 
all glucial. ill· drained soils, in the north or H ollanel , the 
"Western German plain, eUlel Dcnmark. Low lllarshes pre­
dominate in the fenlaml s anel the COl'l'cspondill g' tracts 
of polders ill Flanders and Holland. Heath er moors are 
often associated \I' ith peat moors, 
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Western Europe was prol'ab ly less extclI:-;i,-ely and 
llemiely fOl"estl·d than cE'ntml 8nl'op<: . All al'\ll1c1nnce of 
rich grass of thc succul ent ty pe was-l1ml sti ll is­
it feature permi tted oj' tll e moderate ami uLli forJll cli lllate : 
wood meadows allli ntlley meadows arc cOlll lJined with 
timller in a pleasallt park Iandscapc. There was 1I10re 
ground directly a vaihtlJle for the rud e impleulellts of the 
early agricultul'ist and more room for his cattlc : illdeed , 
in the course of history, the mild climate, the bountiful 
nJluvial plains, and thc Insh grass of the graceful wolds 
exercised allllost as gr eat all attraction for th e ea;:; tel'll 
inva(lel's emerging from the sombre eentml ElInlpe;~ll 

forests as the Med itcrrctnean itsc ll·. 
South of this l'('gion ri ses the central plateau of France .. 

which in respect of climate ttl1 (1 scener,)', as \y ell as or 
vegetation, bears a great resell11)lallce to the ilighlulllb 01' 
England and Scotland. 

Atlantic fringe. The most tmllpemte region of 
westel'll Europe is naturally foulld Oll the oceanic fringe, 
open diroctly to the llloLieratillg influence or the i:loutlt­
ed y , south-westerly, and westerly willds. This frillge 
includes a narl'Ow coastal strip of south-west ll:elancl 
and England extending eastward to t he I sle of Wight, 
and in France wraps round the poin t or BritallllY. It 
covers abo a ,,·idenillg strip sO\l t h of tb e Gil'Ollde to the 
Py renees, the setnl'ul'd slopes of the C'anLtlll·i [t1l alld 
Asturian Lan ·ier, ,we] the cuast I'nngcs of i"'pnin Hll(l 
Portugal (low11 to Lisboll. 

In this region or nHrrow climatic ranges and weak 
seasonal rhythll1 , pltLllts have a greater freedom as 
regards the titHes o t passing through the p 'l'iollica l 
stages of their anllual growth, wllich are perform ed 
111Jre in aCCOl'llallCe with the particular bont of each 
species or even of each illcli,·iclual: the setting in of' 



FIG. 113. Pin e \\" oocl-Suney . 
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thc autumnal rest, as well as the r ea,Yakening in spring . 
are spread over longer periods; the leafy stage is also 
some,,, hat prolonged. H ence, the whole plant world 
gives an impression of cycrgreenness, and in many cases 
thero it> a real tendency thereto. This is especially 
noticeable with the lawns and pastUl'es, which preserve 
throughout the winter an ever-fresh appearance, but 
it is not lacking among the shrubs of the undergrowth, 
such as the privet. 

The fin,me mildness of winter accounts for the lux uri­
ant growth and abundance of such native evergreens 
as the holly, the strawberry tree, and thc yew, with 
their comparatively tender leaves. It also explains 
the enormous development of such imported evergreens 
as the cherry laUl'd and Porh.1gal laurel, the rho(loden­
drom;, anc11bas, priYets, enonym11S, and even camellias and 
aralias, w])jje in Rhelterecl corners it permits the exis­
tence in the open of some of the hardier palms. At the 
same time a large number of barel-leaf evergreens of the 
Mediterranean are able to vegetate throughout the 
winter, assuming, in most cases, the broader and thinner 
foliage and the geneml aspect of t ender-leaved evergreens. 
Among those which [\,re most commonly seen in our 
gardens may be mentionecl the laurel, the holm oak, and 
the laUl'ustinus. Southern conifers may be thoroughly 
acclimatized in favourable flpotS: even snch plants 
as the fuchsias, camellias, and some profuse types of 
delicate magnoliafl , intimately nssociated with thoroughly 
t emperate clim ates , display the ~all1 e exuberance of foli­
age and blossom as in their native homes. 

As regards phtnt societies, the oceanic fringe of Europe 
has developed few chnractel'istics of its own and does 
not differ hom western Europe. It is important also to 
mention that, strange as it may appeal' ill view of the 
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enormous cultivation of bulbs in t,his country, the bulb 
and tuber are not characteristic features of t he vege­
tation of mild oceanic climates. Such for111s, so 0 b ­
viously adjusted in respect of their stores of r eserve 
materiuJs in bulbs, tubers, or strong rootstocks, to long 
periods of rest through drought or cold and to a short 
period of aerial growth, are rather t est plants of arid, 
semi-arid, steppe or mediterranean climates. They are 
particularly well developed in, and quite charact eristic 
of, regions like the South African Karroos, the Peruvian 
semi-deserts, the Asiatic u,nd Russian stepl)es, and the 
Mediterranean. They decrease alike in number, variety, 
and size, from the south-east to the north-west of 
Europe. On oceanic and sub-oceanic margins they COl1 -

fille themselves, 01' are possilJly confined by competition 
of other plant form s in the wild state, to vcry special 
en vil'Onments such as ri ch pastures, meadows aud 
marshes, certain kinds of fores t moulds, rocks, LYc., 
where hut a shor t growth period ifl available. The fact 
of their ex tensive cuI tivt1tion illustrates their great 
adaptability and the early reawakening of nature on 
the oceanic fringe . 

Britain. Several aspects of the vegetation of Britain 
have already been mentioned: the Scottish and English 
highlands ,yere associated with the Scandimwian Alps 
as part of tho North European region of conifers and 
birches, and the south-western or Atlantic fringe was 
connected with the broken fragments of a similar belt 
in Fr[1nce and Spaill. Tho bulk of the country belongs 
undoubtedly t o the western region of tho cool-temperate 
deciduous belt, from which it differs in no essential 
respect. The landscape is typically that of western 
Europe, viz. an undulating park, whero pastures and 
meadows predominate over the cultiyated area, dotted 
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with ~mall patches of forest, mostly of oak and Leech 
and other mixed deciduous trees, maple and ash beillg 
the chief snlJordinate "peeios. 

Of the vast forests which unLlou1Jtec11y once covered 
a large portion of the laml there remain" less than 
in wast continental eountl-ies; iudeed, except in some 
remotc parts of Scot.JallLl and Wal es it is doubtful whether 

Fw 11 ,1. A I'ores t d ear ing pl anted wi t l. rye a ne] iJonl " fecl 
with el ms. 

tbere remains any gelluine \·cstige. The ex i'lting wooLls 
h,we all Leel! plantell. 

Abo\rc the phtil1s and 10\\"(.! L" hills rise the llplallcls awl 
highl ands, which han a lso been entirely c! cll\ld eLI of 
their orig inal coYering, aUlI who~e actual vegdation COl1-

~ i sts of moorlands amI hill lJastures. It is possible to 
trace four main ZOll OS of a lti t uLlo: t ho lo,,'o:;t zone is 
that of t he l)occh\\'ootls amI lowland oak \\'ood~; the 



BRITAIN ~99 

oak rises hig'hel' thall the lJeech, amI with the help of the 
Scots pine constitutcs a i:iccolld helt of deciduous forests 
poorer than those of th e lower reaches and lo,y]ands; 
the forest intermingl es with hill pastures in a third zone, 
and moorlan els consti tute the fourth. Curiously enough, 
this order is the reverse of that prevailing alllong central 
European mouutains wh ere Leech forests mixed ,,·ith 
conifers occur above the oaks auci Illa!"k the upper Lelt­
of SUlllll1er-green, In'oml-leaf fores ts ; but it is in ac­
cordance with th e order of succession prevailing a,fIlong 
the SCallllinayiun mountains a,ncl a1. ·o with the extension 
of the l,eoch and oak in latitude, whell the beech stops 
nearer south than the oak. In this r espect, therefore, 
the British highlands are relator_] rather with the 
northern mountain i:i than with those of central Europe. 

ALove the oak Lelt, at a ltitucles ranging" from 700 to 
900 feet , the conifers remain in almost exclusi,'e posses­
sion of the ground to ttl} elevation reaching, in places, 
ovor 2,000 fee t ; they are accompanied by the Lirch ,. and 
both form the tree -limit. 'l'he actual "oods, howe"el", 
are extremely few l1nd scattered. Moorlands, pel1t10gs, 
and various kinds of hill pastures occupy nearly the 
wlLOle of the surface, whil e alpine pastures, moon.;, and 
wastes occur abo,-e the coniferous or subalpill e Lelt 
The Brjti~h moulltaimi lack the larch, the Norway spruce, 
the sil" er fir, tho arolllt, and mountain pine. They 
show only the ~cot,; pine, and, as sulJOl"llini1te speciCfL 
the y ew and juniper. Simibr dencienci eo a re l10ticeaule 
amollg th e hroad-lcaf t rees awl l:;hruLs, llOt to l1lelJtion 
humLler plauts, \r hich , OllCe introd uced , thri ve aud spread 
just as well as in their Ilati \'e countries. All early 
scparat ioll hOll! ScalJllinayia and rrolll the Contilleut 
before Britain was fully stocked witli European plants, 
appea,l's to lJe responsihle for the allsence of a Hum I)er of 
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timber-trees and shrnlJs which din}rsify the cont,inenta] 
mountains, and generally fo r t he poverty of plant form s. 
In t he lowlnlH]s. t he Scots pill e usua ll y marks t he 
occurrence of (11"),. p OO l" so i b Buch as g-ra vel a ntl sl1ucl, 
or aga in Uloor-lands: with it gen erally appears the 
h eather, forming low heaths, which llHly lie t ak en as 
connoting' inlett.ile soils, either cold am! devoid of lilHe, 
or Baud,)' am] porous. 

1:1(; . 11". 'l'ul'f-cul ti ll g on an I rish bog. 

The extension of 111 001'. ' in the plains iii si milady can· 
ll ectel! wit h poor glacial soil s in Scotlan d am! Ireland . 
The \I·et· 1I1001'S, also cflllcd high moors 0 1' peat b06", 
orig inate in ill-drained [trea,; supplied with pure siliceous 
water . Th ey are uue to t he enormous dCYl:lopment of 
sevcml linds or mosses, chi efly of' sphagnulll or peat· 
mORS, whoso dcnu. r emain s putre fy under unfa \'onrable 
condit ions, nam ely, a ll execs,., of moisture fl,llll lack of 
nil': a sim ilar refm lt is pL'ocluced Ily other plants, mainly 
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sedges and cotton-g;rass. Heather is usually <l ssociakll 
with this kind or vegetation, whi ch is extonsi \<ely de­
\-elopell in the west a llli llort,h of Br.itain and on tb e 
uplands ,llld highl ftlltlFi: he,tv,Y ftllll impcl'vion,') infertile 
g laci,tl clays are particularly fcl\-our111)le to t heir fOl'IlI tl,­
tion, In UlallY cases the peat has taken t il e plncc of 
forests, as is shown by the remains or trees lO\lll(l lJU l'i ed 
ill the high lIloo rs, 

Another kiml of moor, chctl'aeteJ'istic of the low htnds, 
is the fml, low, 01' mcaLlow-moor \\'llieh Ils11ally takes 
the form of rcc(1 (rush or sedgc) or g-rati/i umrsll. It 
is frequently associat,eLl with nlluyial tmcts, in process of 
formatioll , undrained, allll pro\' itled with watvr rich ill 
lillle or organic lleposits, such M; the' fells ' or ; carses', 
which are l'opl'eseutcllacrosH the Channel by tlw' moereR ' 
and' pollIcl's' of Flandeni and Holland, \rhoa they arc 
dmined and culti vn,tecl , the peat llecolllpo!:;eR into (l, rich 
black earth which is especially suitable for market 
gard ening, 

The older ):ock ~ , \\"hich form so large a proportion o t 
the upland~ and highbulls of Britain are, 0 11 the whole, 
or an inferti le l1 ,.lture. This, allded to the uncertainty 
of the weather awl the difliculti e:-; of cu ltivation, renden; 
them ll10re sui tn l,lc for pastlll'es, It was largely the 
Jlnture of the soi l \yhich t1 etormilled the fate of the hill R, 
[tfter they were cle~u'od or their timher, the poorer soil s 
rapidly developing' moors, dry grass-moors, hoath-moorl'l, 
l~:C " the better kind s givillg rise to pastures, AUlOng 
the best Eor pastur 's, unLler the moist aud equable 
climate of Britain, lllGty be mentioned the limestolle tioils 
of Yorkshire, Sutherland , &c. 
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CONCLUSION 

THOUGH the foregoing account only denls with th e 
broad features of the natural regions of the world ill 
a birel's-eye view, it will be at once apparent that th e 
plant-covering does not consist of a mosaic of entirely 
dissimilar parts, but, on the contrary, that it offers 
obvious similarities and l'elationR, a lll11nber of whicl: 
have been mentioned in the cOl1l'se of the descriptions. 
Thus the vegetation of tile mediterranean scenery all 
over the world is singularly alike, whether the Mediter­
ranean of the ohl world, California, the central valley of 
Chile, the south-west corner of Africa, or the south-west 
corner of Australia, be consiLlered. \Vhen their indi­
genous vegetable product" are placed side by side in 
a conservatory, it is ilifficult; to trace them back to 
different regions. 

Similarly the equatorial forests all over the tropical 
belt, though composed of entirely different species, can 
hardly be told one from the other, and th e landscapes 
of the lower Amazon, of the lower Orinoco, of many parts 
of the Upper Guinea COitst, Borneo, 01' N e,v Guinea, or 
again of the Lig Indo-Chinese deltas, are strikingly 
alike. The list of these obvious correspondences or 
. analogies ' will easily ue macle from the foregoing 
short sketches, and should now be attempted as a 
necessary exercise. 

Nature, however, attains her ends by various means, 
and shows herself infinitely eli verse. To apparently 
identical conditions of climate and soil, plants may be 
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adapted in many clift'erent way s : various plant COlll­
munities, like plant-forms, may be adjusted with equal 
efficiency to silllilar en VirOlll11ents, The result is a certaill 
difficulty in lm1Ckcting together regions which from the 
physical data at present uyailalJle we mrty presume are 
enjoying similar conditions: though the appearance of the 
vegetation either in plant-forms 0 1' in communities may 
be different. The evergreell , cool, temperate forests of the 
Magellan and south Chilian coast region, allcl the moist 
coniferous forests of the coast of British Columbia, are 
a case in point ; again, the Argentine pampa and the 
North-American prftirie; or, again, th e encalyptus park­
landscapes of the hinterln,nd of castern Australia and 
the campos park:-lanJscapes of the sulJt,ropicaJ Brazilian 
highlands. In mallY cases ullcerta illty arises sim ply 
from the scarcity of relial;le ousen atiolls. In others, 
however, the dissimilarity of plant-forms really conceals 
a combination of different means making for an equivalent 
ac\justment to similar cOl1l1itioDs. Only the study ot the 
modes of life and of the deeper-seated internal adapta­
tions dil:!closcs the ident ity of purpose and final adjust­
ment, the true homology of the plant-forms and com­
munities. 

It should also 1e borne in mind that the present plant 
populations of th e various parts of the worlel have arisen 
from various sources, undergoing <.1ifferent processes of 
development in the course of ages. Even though physical 
conditions be equivalent at the present time on two 
points of the world, the plant materials which had to 
change and adjust themselves to these now identical 
environments may have been originally different. It is 
somewhat difficult, for instance, to understand why the 
Pacific mountains of North America should be so over­
whelmingly populated with coniferous forests, without 
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the help of some geological reason. In other words, the 
processes of modification of unlike plant materials in 
view of the same end have been different. Starting with 
a different history 01' hm'edity, plant materials evolving 
towards a similar adjustment to similar circumstances 
have attained this same end in different ways. Assuming, 
therefore, an equal degree of fitness to thrive, reproduce, 
and spread amid equivalent surroundings, it is not sur­
prising that the result, in point of plant-forms and 
combinations thereof, offers divergences. It would be 
bold, however, to assert that the vegetation, even as 
it is now represented in corresponding natu'ral regions, 
is adapted with equal efficiency to its actual en viron­
ment. Instances are not wanting of olle type of 
vegetation dying out, of another slowly spreading and 
replacing it. 

In South Africa the mediterranean vegetation of the 
south-western or Cape region is slowly being driven 
back by the drier and lower forms of the KalToos: in , 
the savanas of Central Africa it is an open question 
whether the bao ba b or 111 onkey -bread tree is still 
spreading oj' holding its own , indeed whether it is not 
gradually dyiug out : in the back lallels of Queem~land 
and New South 'Vales, there is a seyere struggle between 
the grass-land and the thorny brigalow scrub whoRe 
formidable tangl es steadily spread amI kill the grass: 
again, the superior fitness of plants, from other but 
similar regions of the world, to hold the ground is well 
illustrated in the Plate r egion, where weeds imported 
from the Mediterranean propagate with extraordinary 
rapidity at the expense of the native species: or again 
in New Zealand, where a high proportion of foreign 
plants have been able successfully to compete with the 
indigenous vegetation. Nearer home, the ad vance of 
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the spruce forests from east to west through north­
western Europe is an establishell fact . Gralhml changes 
of clilllate are almost cortainly responsible for the 
retreat of the Camery temper ate rain-forests to seclmlecl 
moist gOl'geR; lor the transforlllation of the yegetation 
·of Cyprus and Cyrenalc,L, the latter once a gTanal'Y of 
Rome : again, tmyellel'S through the deserts of Takla­
makau report hlWillg passod through oml1ess miles of 
dead scrub of sa,saul amI other (Iesert shrubs. 

TlU1t the length of time during which the present 
physical conditiollS ha ye pre vailed , rtncl ther efore during 
which the process of ad.iustmellt h ac; he en going on, has 
been unequal in varions corresponding r egions, is highly 
probable allLl , in some instances, is estal))i.sh ec1 'ueyoncl 
doubt. The r esult natundl y is that the aim is not at­
tn,ined with the same completeness every where and that 
a more or less Inl'ge proportioll of pl ant-forlll s belonging 
to previoll s periods ill the hi story of these r egions has 
been aule to slU'vi\·e . In other words. when del1,ling 
either with single gron·th forms 01' combinatiollS of them 
into landscape.s, t he pl'ol)lelll inyolves the fourfold 
question: 

(1) of origin, startillg-point,' or previous hi story; 
(2) of process of adjustment; 
(3) of tillle during which this process bas lJeen [If, 

work ; 
(4) of the gradual evolution of ph}sicil1 con ditions; or 

again, of tho poiut wltich t he proce .~s of adjustment 
may have l'eaChcL1. 

The task of finding out hom ologies is thlli'l rendered 
somewhat complex, and the aegrec of con espondellce is 
llOt eqmtl in all c[t;;us. 

L ast, not least, lUlW has been instl'ulllenbL.l in intro­
ducing profound changes in the character ami economy 
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of the world surface. The heavi ly fore.<,tcd plain!'; of 
Europe and North Americfl. have retainecl it smull pro­
portion of woodln,nds: China has been cnltiva,ted for 
countless centuries; all over the wodel, whol e monntaill­
chains have been left l,ercft of their plant covering and 
turned into arid rocks: a good deal of the treelessnef\s of 
the Asin,tic grass-lands is probably clue to persistent 
depredations: the tropical santna has beell extended and 
depleted by yearly gl'ass firm> at the expense of woodland.' 
;Lnd even of the tall forests. 

This interference with the unh"tnce of nnture, some­
times justiB.e,-l by the vcry necessities of life, and 
constituting lcgitinmte improvements upon the original 
conditions, from man's .. tn,ndpoint, has, in countless other 
instances, been the result of ignorance and improvidence, 
involving consecluences dis[tstrous for bmmmity. It is 
somev{bat sad to refl ect that the ac-ti\'ity of quite a con­
siderable portion of mankind is devoted to repairing 
damages done by other portions, or hy form er generations. 

What has been said hitherto of the large masses of 
vegetation obtains, and in a st.ill larger lUea~Ul'e, when 
cUllsidering the v[trions minor nnits of different orders 
which compose them, and l1lay he conveniently termetl 
here plant formations or comlllunities. Ultimately, 
among th e primitive units, the growth form s or 
yegetative types, "hich cOl'l'espol1 (l to plant species 
in the study of the flom, analogies of this sort arc 
innumerable. To mention only one or t,,·o oE the most 
striking instances: the candelabra cerci or cacti of 
America correspond to the candelabra euphorbia of Africa; 
the agaves of Mexico and Texas are equivalent to many 
forms of African aloes, and arc frequently mistaken for 
them ; or again, analogous cushion-forJJlS in arctic or 
in alpine regions are drawn from the most di,-erse orders 
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of plants: the 'elfin' form is assumed by shrubs of 
wid ely separnterl famili es in widely sepnrllteu habitats. 

Botanic gardens, with their consel'Yatories, thus group 
together plants of the samo refluirements and modes or 
life, and provide them as far as possible with the most 
favourable conuitiom:. H ence the variety of moist 
tropical hothouses, dry tropical houses, fern [lml palm 
houses, temperate houses, alpine rock eries, marshes} &0., 
endeavouring to copy the conditions of olimate and 
soils suitnjJle to ana,logous plant forl11s. It is there 
that the ynriety and uniformity of Nature will be best 
studied in our countries. 

x2 
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Scottish Highlu.ncls, 265. 

Scru bland, 178. 
Spchwan, 30. 
Sei ,tn n, 45 . 
Se lva, 136, 224. 

Amazon, 1.3:3, 163. 
Gui nen, 227. 

Semi -desert, Pnlagonian, 160. 
Sout hern , 161. 
Soma li ,234. 
Suda n, 208. 

Sen ega l, 207, 210. 
Sen {'gfllll hi;l , 21~. 
Serr;Hl o~ , 14~. 

Sertao, HI , U::' , 174. 
8haI110,66. 
Shantull g, 28. 
SI,ari , 213. 2:!J, 228. 
Shasta, 103. 
Shi rnz, 43, 45, 47, 4\). 
Shiro, 234. 
Sia lll , 17, 18, 22, 
S ibe ria , .'lO. 

Ea,t, 12. 
,v,'st" 10. 

Sibe ri :lll Highllllltl.S, 62, 
Tu'iga, G4. 

S ierra, I G6. 
Si erm de C(1l',joba, 1[>5, li',7, 

do lII",., 13\), 
l'ilndl'e, 114. 11(\, 120. 
N('\'[,d", 103. 10.'l, 110, 112, 11 5. 

S ikh"t" Ali" , 23. 
t-;i.kiang , 10, 
Siver ll}a . l0. 
t)()gd iflna, :58. 
S"Il1" lil::lI ltl , ~:!O, 221, 2~3, 23 1\ 

238. 
Soma li plnins, 219, 
Song-Ii o, ]0 . 

SOllor", N",·th"l'n, 115, 
SQutlWI'l1 Sblt(,s, 91, 
Spain, 258, 282. 
Spen ce,' Gulf. 185. 
Sla ked PI:>in, !JS. 
Stan ley F :>Ib. 230. 
Stanovoi, 12, 1( .. 
Steppe, Kirgl,iz, 5G, 61. 

RUI11a.ni.lll , 287. 
RUb ian, 270. 

Sudan , 21tl , 22:1. 
Egyptiall. 214, 

SUllla(rn,3\). 
SUlldm·(lans,l!l. 
SUllgari, 13, 14,25 . 
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Sung-aria, 62, 6(i. 
Sutherland, S07. 
Syr, 57. 

Darias, 58. 
Sy ria, 221. 

Tabasco, 120. 
T~lga'iJ 13. 

Canadian , 8 t. 
S iberian. (iei . 

'rakhla Makan. 6G, G8, liD. S05. 
T,tnganyika, 230, 238. 
Tas, 10. 
Tasmallia.189. 
Tn u rus. 47, 52, 55, 282. 
Teda, 207. 
Teheran, 45. 
Tehullntepec, 120, 1l!4. 
Tell , IDD, 27\). 
T"nnesse~ , 8\) . '.)0 , '.) 1, '.)2 . 
Texas, 88, DO, 92, D4, <J5, g" 

S08. 
Thornwood, 174. 
Tian Shan , 56, 59, Go, (\8, 6'.). 
Ti/Jes ti , 207. 
Tibet, 17, 23, 71, 7S. 
'l'iOll,207. 
Tiernt cal ie nte, 120. 
" . te !npl'ld~. 120. 
llgn s, 50. as. 
Tocantins, 138. 
Togo, 224 , 228. 
Toh, 65. 
Tongking, 29. 
Tran~-Bnikalia, 68. 
Tran svaa l, 28a, 241. 
rrt'u,vesias, 105. 
Trieste, 228. 
'l'rin id8d, 12ei. 
TsaidaJn , 75. 
rrsin- ling, 29. 
1\.dng-ling-sll<ln, GS. 
TueUlnall, 148. 
Tundrll, 5, 79, 263, 
Tunis, 19D, 207. 
Tnr::lll. 49, 56, 58. (IS. 
Turkestan Higlllancl" 59. 

UhnnglIi, 227, ~2S , 200. 

Uganda, 231). 
Umtali, 235. 
Unyamw ezi, 236. 
Urals, 10, 2(15. 
Uruguay , HI. 159. 
Ust- Urt, 5(), 58. 
U snri, 13, 25. 

Valdivia , 1(\9. 
Valen c ia , 282. 
Vat'gam, 19. 
Venezuela .. 124, 125, 131, 1 \',:~. 
Venn', 2\)1. 
Verkhoyan sk, 10. 
Victoria Nyanza, 232, 280. 

River , 174. 
Vinclltyas,4t. 
Viti01, (13 , 05. ,r ()sge."" 288, 2f* I. 
Vyatka, 266. 

Wale;. , 2\)8. 
""asatch , l()! , 110. 
Wash ingtoll, 1j9. 
\Ve lie, 230. 
W o rg iall, 58. 
''lest Australia, 18G. 
'Vesterll m oulltains. 98. 
\Vest Indies, \11 , 123, 13 1. 
Winnipeg, 84, 97. 

Yangkan, 10. 
Yang Tse, 23, 29. 30. 
Yellow Basin , 28 . 

Eat·f h, 28. 
Riy er, 68. 

Ye men, 2I!l, 220. 
Yoni., se i, 10. 
Yezd, 44. 
Yczo, 13, 15. 
Yorkshire, 301. 
Yucatan, 1:? 1. J2.). 
YllkoJJ , 83, 107. 
YUllllan, 18, 2\) . 

Z:lgro", 43,45, 47. ~ 8 , 50, 5:1. 
Zambczi, 211, 22(; , 23iJ. 23(;, 238, 

239. 
B;\s iu, 236. 

Zemfsha Il, 68. 
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Ger t h vall Wijk, Dictionrl1"'U of Plant l\~ames, and E ngler-Prall tl , 
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ing this Index . 

ASIA 

Aconi( e, ACOlliiwll , En:tniltis, &c. 
spp., 13, GO, 64. 

A iltmtltu8 glal1dulos((, tree of Hc,, ~ 
yen, 27. 

Ald er , Alnus spp., 11 , 16. 
A IUl fllld , Pnmus ctl11ygclnlus , .t4 , 

47, 51, 59. 
A ,l eZ,.o ll1 ecla poll/olice, l\Iat'sh a ll dl'o-

m eda, or wild rosemary, 11. 
Anemone, (,)4 . 
Apple, p.l/nt., malus. 47, 50. 
Apricot, Prumts Armeniaca, 44,4'7, 

50. 70. 
Ambian acac ia (gum acacia ) , 

A eaci(( ambica, 42. 
Al'eca (bete l) nut pa lm , Areca. 

Co.teeltu, 19 , 2 1. 
AroJia (Siberi a n ston e) pine, 

P iHus Cemum, 12, (i1. 
A ,'iemisia spp., wOl'Ulwood, 66. 
Ash , Fmxinlls spp. , 49. 
Ash, m oun bLin (r owan), Soruus 

AuC'ltp(iria, 14. 
Aspamgus, 60. 
Aspen , Populus t"wutiosa , Gil , (;4. 
A zalea, 31. 

B a mbu, Bamb,tsa Cl1'l.mdinacttt, 
Dcnd,·owlamu .• spp., 10 , 31. 

Banana, M lIS(( spp., 10, 21, 30. 
Jlal' iJerl'Y, Berbe' ''is vu7gco·is. 14, 60. 
Barle y , HO"dewn n,lo"re, 28 . 
B ete l Ilut, see Areca. 
Bilbe rl'Y, Vncfinium },fy r lillus, 13, 

15;~. 

Birch, Beiui-lls spp., 16,54, G3. 
Bl ack (Cor" icnn ) pine , Pinus 

Laricio , 51 . 

B ox, Buxus sempeJ'vil'ens , 49. 
Bl'nmble, RHbus f ruti cosus, 13, 15, 

(;6. 
B" ead fruit, Aniocm'pus incisa, 19 . 
B)'oltsso neiicI p Cll'yrijera, p"pel'~tl'ee 

0 1' paper mul berry, 27. 
BllCk ihol'll , RI,amnus "pp., 75. 
Buffal o grass, PanicU'm '}n'Ltticun~, 

25. 

Camplt,)I' , Cinnall'lolllum Ca1l7 J1liom, 
Dryobe, lctlw1JS al'omatiw, 21, 30. 

Calldytllft, I upris a1/ut?'a, 60. 
Cardam nm, E lttl"rilt ClIrd(!>HOmlllll. 

21. 
Calulpct, 2\) . 
Cassia, CinnCt7110mum, Cassia. 
Casuariua (t.iemoro), C(l /j'tl ctri'll(l. 

equiseiifolia, 34. 
Cedar of Lebanon , Ceell'us Libctni, 

54. 
Cetb'e/a spp., Bl.htnrd ced'l !', 

Chillese cedar, Toon tree, &c., 
38. 

Celli s spp., False elm , 39. 
Chal'lnik , L ycium barbaru?n, 75. 
Chrysanthemum, 31, (\0 . 
Ci li cL'1l fir, AiJies Cili cia., 54. 
Cinll arnon, CinnanW1ntnn zeyZuni w 

Cllm, 19, 2 1. 
Coco- nut , Cocos nHe-jem. 10,39 . 
Coffee, CqtJea spp., 34, 51. 
Columbin e, Aquilrgia spp. , 6U, 6-1. 
COttO Il , GloSS!lpi1On spp. , 19, 28, 

8 1,36,51,59. 
Cow·parsnip, Hem e/eml! spliondU­

lIt"' , 61, 64. 
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C,'OC11S, 60, 
(; ucull1bel' , CI1CHm'is saNrus, 21. 
CYP I'ess, CupresslIsj,,"ebris, 30,48, 

5J. 

DHhul'icn la rch, L arix (/a/",r'ica, 
16. 

Date palm , Phoeni." daclylirem, ;'8. 
Day lil y, H emerocallis/1Ilm, (l1. . 
D eodar, Ceclras DeodaJ"{l , 41. 
Dim ol"pllanthus, A 'ra li" e(luli.~, 14. 
Djati, see T eak, 
D og rose, R l; s(t can ina , 66. 

Elm. mums spp., 14 , 66. 
Eupitl'ntes pr 'pia r , Populus e1l))"m-

lieu, J2. H . 

Fi g, Picus caric(I, 42.48.51, 52, 54. 
Fir, A bies spp. , 41. 
Fuchsia, 3 1. 

Cenl'i"", (l0 , IH. 
Gemnimn, 13, GO, OJ . 
G inger , Zingiber ojjicina le, 21. 
Ginkgo (bil obala), maiclenllflil' tl'ee , 

30. 
Gleditsch-ia (sii1ei1sis ), Chin ese SO'1]1 

tree, 27. 
Globe flowel' , Trollius spp., (l4 . 
Grapes (vine), Vitis vinl}em, li!l, i'0. 
Gl'onndsel, Senecio spp. , GJ. 
Gut.tn-]l8l'{;ha tl'ee , rieHs elastica, 

21. 

H azel , Co'rylus sp1'" U. 
llc'ati1 el', E.-iea sp1'., 301. 
H eliotl'ophl7" em'opaewn , H eliotl'ope, 

ch en ypi e, 60. 
H emp, Cannabis sal iwl., 25, 28, 31. 

51. 
H oneysuckle, L onicem "pr., 66. 
HOl'nbeam, Ccopim(s spp. , 49. 
Horse-ell estn u t. A esculus H ippo-

casta n U1J'/, , 55. ( 
H orsetail, Eqttis&i1l11l sPP" 34. 
FfyclrangeC!, 15. 

Indigo, Illdigo/tm tinctoria, 1 D, 31. 
36. 

Jetj)onic(I, 31. 
Junipe r, Juni)Jents spp., 51. 

Kamchntka rh ododendron . Rhodo-
dendron IfClmtschaticwn, 1(). 

Lal'ch , La1'ix spp., 12, lJ. 
Lau re l, Lal"'''s nobilis, 5J. 
Lemon, ('ilnls LilllO IIHm, 19. 
Limet ref', Tilia 'pp. , 14. 
Ling, Callwl(t vulgaris, 9. 
Mquiilambar ( f urmos(wa), Chinese 

sweet gll111, 30. 
Live o.d,:, QuercHs el1'ens, 47. r)1. 

Magnolia , 31. 
Ma ize, Zea Mals, 28, 81,48,5 1,53, 

5\), ';0. 
J'vlc1ng]'ove, Bnlgllie1'(t gymno1Thi:"'{t, 

IUdzol'irora conjugaC", &c. , 3G. 
]\iaujack, Co,'(lia mCtu'ollltyl1", 19. 
Mapl e, A ce,' spp. , 14, 4D, 
Melon, CHcumis ]lIe/o, 21, 59, 70. 
1\1 ill e t , Pankum opp., SOl'ghwn spp" 

&c.,4\) . 
Mongolian oak, QuerCHs mongolica . 

14. 
]\iunksh oocl, A coliitumKopellus, '13. 
Mulberry spp,. M onls, 50, . 0. 

w hi te , ManIS alva., 48. 

Nilmria spp" nitre bush, salt tree , 
75. 

Oak , Quercus spp., 41. 49, 5,,). 
Olive, Olea spp. , 39, 47, 5 .. 
O"i Oll. Allium Gepa, 3 1. 
Opi~lm~ ~)Qppy, Papal'e?' somll(feru lII , 

2". i)(j . 

()rn li go, Oit,."s Aumnlill1n, ID . 5J. 

PallSY, Viola tricolor, 60. 
PaHlo wl~iCt ( I nrl-iCl!) , Mathemn c oNe<> , 

29. 
P each , P.-un!!s Persicc<, 44, 4'7, 5 1. 
Peony, Paeoni" spp . . 64. 
Pepper , Pipe1' nigr",)! . 21. 
Phlox spp. , Pink, Sweet \Villin ill. 

&c. , 60. 
Pin e, Pinus spp" U , 41 , 54. 
Pineap p le, Anw/us satira , J9, 
Plan e, Plalanl/" spp., 44, 48, +9. 
Plum, Pnmus "pp. , 59. 
P0I11 egri.ll1ate. Puvica G,'a'Halw/I. -17. 

48. 
P opla r , Pupulus spp. , 16, Ii'. J~, 

49, 5D, Gl, G6, 68. 
P opbr, Lombardy , Pop"llls TrW" ­

midalis, 59. 
Poppy, Paf!aver spp., 31, 60, GJ. 
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Plerocw'yct spp. , Cnn c[Ls ian w nlnuL, 
&0. , 55. 

Pllmpkin, C!!Ctlrb itrl P C)lO , 70. 

Raspbcc-ry, R!(bus ie/'WIS, GG , 
Rhodorienc/1-on. 11 , 17, 31, ,il, 5,3, 

60, 
Rhu barb, Rheum oj/icinaie, 60, G6. 
Hice (paddy), Orum s«/i!,(I" 19, 21, 

36, 51 , 53, 59. 
R ose, Hosa "pp. , (;0. 
Rownn (mollntnin niJIl ), S orb"s 

A HC11))(O'ia, 1 ,1. 
Rllbuer, Ficus e!rlsticu, 21. 

Sahine junipor , Jll?!;perlls $(( I,illa, 
60. 

S,,'tl tl'ep, Rhorccf, ?'oli'Hst(l" :3~). 
Sandal-wooel . SWlia llfm /(lImJn, 38. 
S,\xn Ill , r[«loxUion ((Jl!mor/endl'o'l, 5 7, 

68. 
Saxifra.ge, 64. 
Scots pine, PI n1ls syltes/rig, 12, 6,1. 
Sellecio spp., Rngwor t, groundse l. 
Siberian iiI' , P inus r em/)1'(I , 6J. 
Sup/10m 8pp., Pagnda tree, Hi m a-

laynn Iabnrnlllll, &:c .. 27. 
Sprnce, ['icea spp. , J 2, 6J. 
Sugar cttn e. S'(((:clwrum o.{1iciJlw·um. 

21 , 31, 32. 

Sumac, Rhus spp., :39, 

Tamarind , TCllnnrinrl1LS inri'ica , 19. 
Tanla.risk,coln nlon, '1'aMw,rix (I 'J10 l'icu 

or fj((Uicc" 42, 44, 57, 68, 75. 
Tea. Thea chinensis, 21, 30 , 3ll. 
T eak , Tecfonr! gnmdis, 18, 21. g3 , 

38. 
Tobacco, $(jlrowm nico ' i(t na~ 19, 25, 

28, !3 1, ;l4, .J.O , 1,3. 
'fs llga fi r , 1\llYCl IJmnonlc(11(1, &0 ., 14. 
Tulip, Talll](' spp. , GO, 67. 

Vine. Vi/is rinijem, H , 4!). 
Vi ole t, Viola spp., GJ. 

\Valnut, Jug/a"" 1'egi1l , IJ,. J l , JJ. 
<17 , ,19, 55, 59, 70. 

'Nhent, T"il icllIJ! sIlP. , 3 1, 36, 48. 
51,53, i)\J. 

' Vho t'(,lcbcrry, T'acc i"i1l1l1 sPl'. , 13. 
'Vild r ose , ROS(1 canina , 13, 
'Vill ow, Salix 8 }'p., 16, 61, 6 11 , 68. 
'Willow J\erb , E1Jilo/lill'ln 'pp. , (H. 
' ''ol'mwood , A rle11tisic, sPI' . , OS. 

ZEll~O'L' (t 511p ., rive r ('Jn1 , kcak i, 
tnl s .. snuclal-woocl, &'c" ,19. 

NORTH AMERI CA 

Awe,,, spp., 11,!. 
Agate (alne?"icctHa ), F ,dse or Ameri­

caLt Aloe, centnr y plan t, 93, 
114, 117. 

Al d er , Alnus spp., SG, 100. 
AI fn If,t(luceme ',llJecl lcago salir (l, 11 3. 
Arctic (I celand ) l'oPPY, Papa!'e}' 

n ltciiCctu/e, 8 1. 
A,'temisiaspp.,WOl'l1lIVOocl ,1 0 , 112. 
AsI!, Fnrxinus 'pp. , 85. SG. 
A sp e n, Populus /re7llll lo icies, 88. 

107, 110. 

Bald (or swamp) cypre", T" , 'u­
dium clis t-it hunl, n2. 

B:d sam lir, Auies uC!isrI?n'jeru, 83. 
Ba]',am p oplar, P 01'UltiS u"lscon i­

jem, 83 . 
Bana lla, !.fll sa 'p p .. 116. 
l:leaL'belTY, A)e/ostapityios llW w '8i, 

81, 83. 

B eeell , Fagus iiPP .. 8~ . 
Dig tree ( W e llingto nia) , SC2!1 oict 

gigantect, 103 . 
Birch , Batu/a spp. , 8,1, 8ri, 
Bireh , paper ( 0 1' canoe), Belli'" 

}JCl),umCea, 8B . 
Black SprU C'0 , [, feecl 11 1gra (?nCl1'ict ­

n((,~ , 0, 87' . 
Butf"lo grass . lill ch/oe cZClci!Jiuiries, 

94, 98 .~ . 
BLlnch g !·n .", Bouielouci OUgO,!Cl­

cliya, 1J O, 118, 

CiLcao, Theob"o))1 [! CctCC<o . 120. 
Caclus, \)3, 05, Ill , 111;, 11 7, 121. 
Californ ian laur e l, Cmbell"l"ric! 

C(lll}'r..l'J"llicn, ]1 2. 
Cflnd e la b ra-c(·l'(" i. Ce)'e!(s gigcli\ teus, 

110. . 
Cedar , Cel/ r lls 8P1'" 120. 
Cereus, 03 , 95, 114. 
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Chestnut ( edible) , Caslaneco s(,/ira, 
86. 

Coconut-palm, Cocos n Heifem , 117. 
Coffee, Cq(Jefl spp. , 117. 
Cotton, Glossypium ' 1']1. , 89, 91, 

94, 117. 
Cottonwood, Pop lllus mon ilijem, 

107, 108. 
Crall berry, Oxyeoeclls pa /t. siris. 83. 
Creosote -bush, Larrea mexicana, 

114. 
Crowberry, Eml'eirnm nigrll ln , 83. 
Cypress, Cupressus spp., 112. 

Dasilyr,on (W heeleri ), bear g raRs, 11 .(. 
Dodecantheon primrose (Am e l'i­

ean co " 'sl i p ),])odec(tnlheoI1Meaclia, 
81. 

Douglas (red ) Ii r, Psr'ucloiS?l (!rt 
])ollg/as,i, 100, ]02, 106, 111. 

Dwarf oak, Qu ercus !!wmilis, ]13 . 
Dwarf l)il1e, Pinlls 1>[uO/"'s, 104. 
D_vewood (iogwood)., Haema(oxylon 

CClmpech iamon, 120. 

Elm, m rnus spp" 86, 97. 
Em'otia spp., white sage, &e .• 05. 
Evorgreen oak, Que'reus ilex, 9:3. 

Fir, A U'ies spI'. , 100, 110. 
Fraser 's fir, A bies Frase"i, 87. 

Gent ian , 81. 
Geran itln~, 8 1. 
Glecli /sch'ia spp., H oney iocu. t , 

&c., 90, 97. 
G rama gras", B outelO1((! Spp. , 95, 

!l8, 110. 
Guayul e (ru bber bush) . Pa,-thelliwn 

argenta/wll, 117. 
Gymllocla 'lus spp. , K entucky coffee­

tree, &c., !l0, 97. 

Hnel , Coryllls SPI'., 86. 
H emlock sprnce, Tsuon c(l); a(/ensis, 

85, 86, 89, H7. 
Hickory (whito walnu t ), Cm ya 

spp. , 85, 86, sn, 97. 
H ornbeam , C(I1pilluS sPP , 8.5, 86. 
Horse-ch estnu t, A escuius spp., 8 (; , 
Huckleberry , Gayl tl ss((ei" sp p ., 83. 

Incen se-tree, Dil]u idamba)' s/ yraci­
jlutl, 92. 

Jllniper, J uniperlls spp. , 104. 

l\.u/mia s pp. , American burel, &c. 
81 ,86. 

Laure l, Lct,,,..us spp., 8(;. 
L edmn spp., Labrador tea plnnt. 

&c. , 81. 
L~mon, Ca ntS Lhnonw1I , 113. 
Lime, Tilia spp. , 85, 97. 
I,ucem e (see Alfalfa) , 113. 

MaclurCt spp., Bow wood , osage 
ol'ange, &c., 8(; , 

][agnoliCt spp., Sweet Lay, cucunl­
bel' t ree , &c., 86. 92. 

lIIah ng lll1y, Swieten ;a }'I(lit(lgoni, 
120. 

Maize , Zea l.fa'is, !l0, ]] 3, 117. 
Mam.>nil/c".;n spp. , Mamlllal ca ctus, 

&c., 114. 
Mango, lo1angi(era indica, 1](). 
l\lang royt') RhizojJhora '11wH!llc .. &eO} 

] 15. 
Ma pl e, A cer spp .. 85, 86. 
lIi esquite, Proso}lis spp., 9:1 , 117. 
Mexi can rllbb,' !', C(loti/loct elastica , 

120. 
Mill1.osa spp. , 1 U. 
Monte roy c."pross, ClipreSSlls 'l1wlTO' 

C"")JUS, J 02. 
Mountain mah ogan y, C",'Cocm·},lts 

s1'p., 110. 
1I1111beny. Jlforus 5pp., 113. 
Murray (lodgo pole) pill 0, rinlls 

MI/.}'1'((!I££na, J07. 

N olilln (Rou l 'llia) , lU. 

Oak, Quercus spp., 84. 86, 89, \1 •. 
O'ltS, A vena "PP., 117. 
Ocot illo (de"il's chair\, FouQuier" 

splendclls, II ! . 
Oil palm , Elaeis y"ineens is, 117. 
Olive, Olea spp .. 113. 
O}Hm tict spp. , Prickly peal' , &e .. 

\)3, \)i) , 11 4. 
Or;(nge, Citrus A urcmtit"H, 113. 

Papaw, Ca1'ica papaya, 11 6. 
Peach, Prw!1fs pe"sicc<, 1 J $ . 
Pill e, l ' il1-lIs sPI' , 1 J O. 
Piiion , Pinus eel'dis, 10,t 
Pitch pine, Pinus ,·igicla., 84. 
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Plan e, ['latanHS spp .. 8.:;. 8r.. 
P uplar, I)")JU/H .. S spp ., (;, J 10. 
P " tato, Solw/Um 11I08l'0slI", . II,. 
Prairi e grass, Sporlina 51'p . , n -), 

R l·d cl'dar ( ''' ''in ) , .Juniper /l s 
t'irg iniana, !l0. 

Red sp rll ce, l'£cea rubm , fl3, 87. 
RoJ wood, .c:.eqlluia Se1f11Jr:n:irens, 

102. 
HilOcioril'1u /ron spp. , F a lse h oney­

suckl e, l'o,ebay, ,\zal ea., &e., 8 1, 
86, !)2 . 

Rice, Ory:.:a srttira, 117. 
R obin ia ' pp., Lo~us t Lree , fn Ise 

acac ia , 8G, 89. 

Sabal Palmetto, Palmetto palm , !)Z. 
Sage brush , A,·tonisia tric/elliata , 

108. 110, 112. 
S(ls.<aJi'cls oilicinale (LCtlll'llS Sassa ­

fms), sassa.frfl s t r~e, ague t ree , 
86. 

Sa xifrage, Saxlfragcl spp., 81. 
Sequoia, see Big tree, rcdwood . 
S ih-e r fir , Abiespeclinata, 102. 
Single- leaf pine, f'inus 111 onop/" /lia , 

110. 
Spruce, l'icea spp. , 100, 102,107. 
S uga r-cn n e, Saccharum,0,(licinm·u11I., 

!H, \)2 , 117. 
Sugar m apl e, A ce)' Sacc/,C!)'i""1Il, 8il. 
Sugar pine, Pinus Lambert iana . 102. 
Swamp cypre,s. Ta ;f oci illln di-

stich""" !J2. . 
Swamp (long leaf) pine, Pinlls 

L amber tianC!, 92. 

S wee t gale ( Ilng myrLl e), M yr ica. 
Crtie, 83 . 

T,\nHll'ac k ( bla ck lnrc h ), L a r ix 
(l'll1l 'r icanrl. 8:3 , 84 . 

Til/ancl,i" 8pp. , Tlllnbl ewel· tl ~, &c. , 
() :! . 

T obacco, .Yicoiiana 1'(luac""" , S9. 
TSII(J(I . see H l' llIl oc k spruce, 100, 

]02. 
'I'll lip t rcr . LiJ'ioriendron tul il'i/em,S6. 

Vanilla. Liatris oclonliissi 1llC!, 120. 
Virg ini a. c r~cpc r , V ilis ludo;; l'aC(!((, 

..,.1 mpeln77siS t]'Hinq1Iq,"olia , &c., 87. 
Virg inian oa k. QuerC1lS 'f irginia.1lCl . 

~'2. 

"\Yall1ut, Jugla>ls sPI'" 85, 86, !),. 
'Vater m c lon , ( 'itr"I", ~Hl(J fI"is, !),1 . 
'Vl'ymoll t h pine, /'i>l\ls S(1'<,1)11S, 

84, 85,87. 
'Vh~at , '.f1'iti cHln 81'1'.,90, 108.117. 
'Vlii te e lm , (..'/111118 (lm el'icrll!a, ti:, . 
\\,hite Spl'U CO, Pic{J(t cctnadensis 

(C!lbrl' , 83 . 
'Yh orLl l· L>erI'Y, Va cc l:ni1ll1! ' pp., 83. 
'Vi l low , SC!Ii.'l:spP ., 8 1, 100, 110. 
" ~ ill te r g rel' lI , Ga lll!ln ria. procum-

bens, 83. 
,Vol'\l]woo cl , Artem isia spp. , !)i . 

Y ell ow pi nc, PimlS mitis, 103, 104, 
106, 111. 

l 'lIcC(t s pp., Ad a m's needle , 
Spa ni:.dl Layo l1 et, bC;l r "'~ g l'a'-s , 
&e., \) :3 , 1U. 

SOUTH AMERICA 

A caciC! s P]J ., 12:\ 121), 141 , H~ , 
148 , loti. 

Ad psmia, Lci'in cmUlti/la, 1ti5. 
A gC!w spp., century pl ant, &e., 

128, 1J:3. 
Alfalfa , 11[ r.clicago sClliv(l , 15U. 
Aloe, 142. 
A tsophiiC! , I J 0. 
A n(/"opogon spp. , Fal se spikenard, 

&c., 158. 
Antal'cti c beecII , Faa"s C!nia1'ciica , 

J6:3. 
Amltw'ri(, spp., 1,10. 

A r(lr]{'ca ria. u}'asiliclIsis, Brn zili ,lU 
p ill "', 14,1. 

.A.tal/caria imuricata , Cllil e pine, 
mon key pu zzle, J Ii!) . 

A ristid" spp., Dl'inll gr:1ss, &c. , 158. 
A tr ip/ex sPl'. , Com m on o rach c, &c., 

U S. 
.Walt!< spp. , B rnom palm, &c., 

1J2. 

.Brtccha}'is spp. , n rounil sel 
p toug iJnlan:s sp ik ullanl , 
157. 

tree, 
&c., 
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B'lInhll , BallllJl\s;\ 8[11' ., J ~7, Ha, 
1W. 

Ba Il,Jnil , Mll sa 81']' .. 1 :2n. 
HadJe n :y 1 BUbt'l'i:-: n" a(II' i.~ . J G~l. 
B (:,; III , Viciu :--pp .. 1·-I. S. 
llej"ri« 'I'p .. Ho,e ,d' t il e Anelc", "'e .. HH. 
B ombax Coiba, sil I< cot ton (re(·. 

IH. 
Brazil lIut·. see Pan, nut. 
Broad-I (';Jvccl cedar, If)J. 
Brollwli" 81'1'. , \Vil tl pille npl'ic!, 

pingnill, &<:., 1H, Ll2. 
B I/(Idleia "I'p., SIlIl IIll"r lila c, 

1, 011<'y-b;\1I tn'<'. 8.:(' .. HH·. 
Buriti pall]] , J[«!lrili(l 'PI'., 1,1.:J . 

Cacnn . Thco1)TOIIICi Cac(LI !, 125, I :!u, 
131. 1:3.;. 

Cacills, 1 -11l. 
C"lceol"ria, 16(;. 
Calldelilbra Ct'),u u s . Gen .. lIs gigflll -

I." s, HI , !-is. . 
Cnl'il:HII ,n ( wax fan l,n llll \ C"perni­

Cia cerijer,,', 1 ~2 . 
Cassin ( (/ clll i!ol ia., ano)/sIU;'l ia" 

,e llll n, 1-18. 
Ccl,i ! acac ia ( red cc bil ", A t" ci" 

Ccbil, 1 doS. 
Cc i 1>:1 , Eriocicntln')l leiallthenol!, 1 ~.-;. 
Cerws, 14:2. I::;,,) . 157. lHli. 
Ch;l)lar, Gula l il-Cl cllil€IISis , 1.t,8: 1:)5. 

165. 
Ch ,'stnnt, C"]lain(( mlluicct>la , HH. 
Cincll.onci :::.pp. . Pt!L'UVi;l.ll IJ il I'l\ , 

qu inin e . I(a. 
Cie"!Ilt'-", 1G(;. 
Coe onu t-pallll. Cueus Hltci/era, IJ:l . 
( 'OcljsC()r" ?2(~/(l, 1·t2 , 
Coll" 'e, ("<17, '" '1'1'· , ]'!.;. 
Co /,lefia c(l flilt(u, aII C ill'l" plnnt, 

[(;\). 

C"ttOI1, G'lu's!lPi'OIl SI'!' . 12(;. 
CnlI11Iel"l"Y, ():rYC(J CClf,", jJal1 ( .... tris, ] (iD , 
Creosote Im:;]I, J.(UTt'Cl, JH f',li '.'fmCL) 

163. 

DI ('m,!ls Wi:'tc. ri, '\7 Int l' r ' ~ barJ..; , ll i-'-_, 
1m. 

Dyowoo(l. H cu' lIiafo,<"!lltjn C£l "' f'( -

c.:ftia nwn, 12::', 

E eh et'eria (cutylc(l<) Il ' ' I'P. ) Kid lll'y­

w ort, p Cllny\\'ol't , &e., [(;0. 

Eld e r. Sambu.ell.~ ;, pl'. , Hi.;. 
Epiphytes, 12,. 1-Hl, I -W, I (;!). 
E sm l/ol,irt spl'., Chil e gU Il1IJox, 

&1' .. LG·i, 16.) . 1 6 ~1. 
EV4 1 I'g r (' vll uak , (J)/ercus [(e;l.' . 127. 

16.1. 

Frai I" zones. Espelelicl, Cllicitinm 
·'Ill'., 127. 

Gree n beech , 170. 
G UIl CTi lt1n argenfewn, Pa.mpas grit s.;.', 

]!)S. 

I .:: IIII g r.1s8. 8/il'l I C/I/I , 1,0. 
1h,'x, .r;(;fj EY C' l'grcen (I ;I!;:. 

.TllI'C! c, ,,,,/a, ] In. 

r, :l llre l, 1.0111'118 l1o"'li~ . 16·1. 
Linna>. 127. '.W, I -W , 1(;-1. 
Lupin . .l, l/l' inHs sl'l'. , 11;(;. 

} facll(lc r iwll ' pp., Tige l'wQo<l , &.c .. 
1G-1. 

M;lh~ ' g-illlY. SI(·it,fl.min 11(((1/.{lguJl i, 
125. " 

Maize , Zea Mil;", 1 :?G, 104, 1 :)K, 
IJ2. 

~Ialldi o c:l. (mninh ot , en,so "n , 
Jralldioc((' Htilis .... i·JlUl , 1:18. 1·.1.2. 

l\Ia llgl) , J[an!JU tH~ ind ica, 1:37. 
~lnll!..!.l'u \' e. Cvnvca rpHs tnClHS. nhi~ 

?(,;i l101'(l ;"c!lIVl e. &e., ] 2(;. . 
Malli oc, sec fI!,\1Hliuca, 1M. U:;. 
i1Inl1l'itia or l11il'iti palm. Mauriti" 

r iJUji'J"(t illlel ffe.l'llo,r:;a, 1:17, 
J[(; lir((~l)p .. IV[ (' ii c ~' ril ," sJ 1:)8 . 
i11 c :;C[uite, ]"'0$01'is 'pp., Hi(l. 
Jrilll asCt , US , I GO. 

0:11<. Querc"" "pp. , 13 [. 
f),,) J 'll l p olw wl'l'd . J'h!Jiul" W( ' 1'1' .. 

1'-". 
Ol,I("tia spp , Pri ckly 111';11', Se (' ., 

.1 ·11 , ] 5 ;).1:, 7. ]lil;. 
Ornll ge. Citl'HS AIl}'cotliwn, 1-'- ~. 
Orc hid. HI. 

Pall" , . U~I , lla. 
_P'111:L'~I.S ::~·a , .... s; Uynu'iunl (O':!PJ1 !{'lf1J1. 

1.){ , 1.,1). 
l )tw iru'lll :-: pp. , Inill et . panic grn-.:~ , 

&c., 1:32, 158. 
P,'paw, C(! r ic« pa1Jr1!lCl , L2i, 
j'(l 1'1'Ophunlm , loll. 
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Pnr,~ (Brazil ) nut , Berlhollelirt 
(Gaslanha) exeelsa, 138. 

Pan! (Bl'azilian) rllbber, H evea 
bmsiliensis and SerillgeirCl, 125, 
126, 136. 

Paspalum spl' ., 111 i llet gl"l S~, 132, 
158. 

Peach, Prlm1lS Persiea, 15\). 
P eru vian alde r, Alntls acltl1lillCtla, 

1(;5. 
Pine, PiilUS spp. , 131. 
Pineapple, Ananas saliva, ] 2(; . 
Plantago 'pp., Plantain, 11\0. 
Plum, Pnmus domes/ica, 15\). 
Paa flabellala, Tussock g rms, 1(; l. 
Pociocarpus spp., plum til', &c., HH, 

165. 
Prickl y peal', Op"nlia vnlgads, 128. 
1;rosopis, Mesquite, 148. 

Quebracho,Aspidospenna Queuraeha, 
147, 148. 

Quenoa, Polylepis ,'({eemosa, 165 . 
Quiila.ia sapollarie" Chi le soap tree, 

169. 
Quince, Gycion'ia vulgaris, 15\) . 

Reta ma, Spartoe y/isl(s nubigens, 
155. 

H.hopc,lct. 13.!. 
Rice, Ol'!lza saU"a, 127. 
RoseoftheAndes, Bejari(tspp. , 164. 
Rubber, ceara ( see ((Iso Par,\ ru b-

ber), .l1anihot Glaziov;':, Rlibber, 

G uinn;,\, Heuc(G guianensi.c:;, &c., 
135. 

Sapon( ria spp., Soap Wl)I't, 1(\\) . 
Schinus spp., l\1astie t ree, fal se 

peppel', &c., 1.37. 
Spondias spp., H og plun1 , &0., !.iL 
Stipa spp., Feathe r grns~, &c., 158. 
Strawberry tree , Arbutus Cllccio , 

127. 
Sugar-('ane, S(~cch((,nl1n n,/jicina1'ltJn, 

12\ 18~ 135, 13~ 14& 
Sumac, Rhus sp l'., 16\). 
Swartzia gr(mr/i/o lict, Braziliall 

blac k tree, 134. 

Tillctncisict spp., Tumbleweed, yuge· 
tab le h ai l', black mo:;s, &c., 1.!1, 
105. 

Tobacco, };icolit!ll(l Tab(lewl!, 127, 
lOG. 

Tree fe l'lls, 16,1, 169. 

Vanilla, Liat,.i., odomlissi111(t, 125. 
Verben a , 155, 160. 

vVa x palm, GOl'enzica ee,-ife"a , 16.!. 

Ym'ba-mate (Paraguayan t ea tree) , 
flex pamglwucns is, !.i5, U S, 151. 

Yucca, 142. 

Zizyphus spp, jujube tree, lotu~ 
troe, &c., 1.i l. 

AUSTRALIA 

Aweict spl'. , Myalb, wattles , &c., 
182, 1S5, 189. 

African marigold, Tagetes erecta, 
179. 

Also}Jhila, 188. 
Andropogon spp., Fal~e spikenard, 

golden beard grass, &c. , 181. 
Amucaria spp. , Bunya-hnnya, 

Norfolk I sland pin e, &c., 189. 
A,.i"lida ' pr. , Drinll grilss, &c. , 

181. 

Banana, Mus(! spp., 19.!. 
B'lnksia Spll, Australian h ()n ~ y. 

suck le, bot t le b rusll, &c., 185, 
189. 

R ombax Ceiba, S ilk eotton tree, 17(i . 

) 159. I y 

B read fr ui t, Antocar))us incisn, 1\),1. 
Brignlow scrub, ACClci(l ila'jJopliyllCt, 

17!). 
Gulliiri., '[,p., Cypress pine, &c. , 

180. 
Casllarina spp., Bee f-wood, she­

oa k, &c. , 176, 180, 182. 
Coco- nu I, Cveos nneijera, 1 \).!. 
Goloe(lsia spp., koko-yal11 , ta ro, &c., 

194. 
Cotton, Gloss ypiwn spp., 188. 
Cynthea, 188. 

Dickson'ic!, 18S. 

E uw lyptus spp., Allstr,lli,ln gU IIl · 

t ree, 176, 18:3, 184 , Ul\). 
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Eve rgreen beech , 'Blac k btl'eh ', 
l ·'rtg1£s wUnrc/icu, 1 US. 

Knhikatca (SlI;!;:tI'-lo:lf pill e, w lli tc 
pin e), l'O(/OC(!I]lHS r/ac)'!I'lio i<ics, 
193. 

I{nngaroo grass, AnthisN1"ia au­
stralis , 181. 

Kauri , Aga'li is ( Dammam) austra­
lis, 1 ():3. 

L ClJtosp ermwn spp. , Seulh Sea 
m y ,·tl o, Australian t l' :I treC', &0., 
174. 

lV£aize , Zen M«i.s, 183 , 193. 
l\1alleo sc rlI b, y.;l!W/UlltUS d umas«, 

EO. 
Mango, ]iJ1l11rJi/em indica , 18b. 
~ia ng ro v () , Rldzopho'ra Htll(;1"O n ata, 

&e., 113. 
Me/alwee< CO.jr'pu li (lellCct(lenclnn\ 

caj uput (Australi a n tea tre(' , 
] 80, 19], 

Mim osa s pp. , wattles, &c., 182, 185. 
Miihi.nl eckia spp., l\[;l cquurl'i e 

ha.rbour gra.pe, native ivy, &c, 
18 1. 

ML11ga sc rub, A cetoict CO ICW·(t, 180 . 

Olive, Olea sl'p., 185. 
OraLlge, Cill'lL, Al(l'((1I1iwn, 185, 180. 

Pa Irn s, 173. 
HtHclcol,.Wi:::iPP. , Sc)'uwJ)ill (" &(; ., 173. 

Pimclea ' pp., Ri ce A o\\'~ r, 17(1. 
Pin eapple, A nan((s .,,(Iira , 18R. 
Por/OCCIIJlUS ~pp. , An, tr,\]inn ye\\', 

brown or shea p ill f', &('., 
193. 

P vrc llpitH' grn~s, sec Spinifex. 
Proiec! Sl)P., s ugar IJl" h, \VagelL 

boom , &c., 185. 

Rhagoclia spp., Australian sea 
!,e rr)' , &e., 18 1. 

S" go I'a 1m, ],[ol)'o.r)lIOn (S<t!lU" 1 
R1tmpldi, 1 !H. 

Sancl"lwouc] (bnstnnl ), Eremopit!/" 
Mitchell-i, 1i!!. 

Spi nach , Spinacia oh 1'acect . 181. 
Sl'inifcx (porcupin o gra'R), T"iu,/ia 

i'lTilrlns, J)U n(Jens, 182. 
S lipa leH (lciss'im(( , AIl'a ,,,. c,pa d o 

grass, 18 1. 
Sugnl'-cane, Sacclw?'uln QOlc;i HccrH'IlI, 

18S . 

Tea tree, Lelllospenll!(m, 174. 
To,lea, 188. 
T" ee n ettl e (sting in g trce) , LM­

]Jor/w gigas, 18\) . 
TrioC/ia, See Spinil'ex. 

'Yh eat, T"i!icum s pp. , 183, IU3. 

Yam, Diosco1'ea satiw, 1 (1 ·1. 

AFRICA 

A cacia, 208, 20!) , 2 11 , 21 3, 220, 
223, 228 , 23 1, 230, :241. 

Acaci n C!Jclops. 24(; . 
A wci" horr ic{n, Tusk t horn acaci a, 

239, 241. 
A CCOlllwsicyos ho,.,.itla, Nar" plant, 

242. 
A (z"dum spp., H (.'L1gel b ush, 2:20. 
Aclel'as, CommiphoH( sp , 208, 215. 
Alfa or espa ltu g rass, Slipn lenacis· 

~ima, 204, 205. 
A loe, 220, 231 , :!3 ';, 2:~8 , 211, 2n, 

2-!H. 
A nabasis ' pp., Desert cnu li(]owcl', 

berry. bearing g ] as!:nvo ~: t, &c.; 
206. 

A I1(/l'opogon spp., 2:10, ;2·11. 
Anogeiss"s spp. , CI' 8W s lid" &coO 

226. 
Ambian coffee, CQ{}'w a1'(( /,i[((, 21 ~1. 

Aris/icl" "PP., 239. 21 1. 
Ar;'istida l)lt ngens ~ Drinn g ra!;s, 203 ) 

207. 
A t in n tic pistacin, Pis/aci!! al/alltiw, 

203, ~04. 
A tlas ceda r, Ceclnts (dl(mtica, ~02. 

245. 

Balanites spp., th orn tl've , d e;€ rt 
date , &c., 215. 

Balsam tree, see Acle l'ns. 
Baml!u, A.nmclo DO)lax, 235. 
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Banana, Musa spp., 205, 2·18. 
Banyan, Ficus indica, ::! II. 
BnoLab (calab:1sh 01' m (l nk,·}', 

bread ; , Adansonia dig il« /Ct, :211, 
2 13,228, 231,2:36. 

Batollln l'i stncin (see Allanti c 
l' i~tac ia ) . 

Bum/'ax, S ilk col ton tree, 226. 
B orns, liS l)<llm (de le l,), Boras",!!" 

Attltiopium, 2ll, 228, 230. 
llllll"hgrass, Boule/01W oligoslacilyet , 

216. 
ButteI' and bllow tree (glltl ifer 

s l,i butter ) BU{Y" osperlllumnu/,ii , 
211 , 213, 22S. 

('{</O/" Ol )'i l spp ., 1\[ uda l', 22:: . 
Ca lJ nry date palm , i'il ()O ltix em",­

rien.e; is, 204-. 
CWHtel((bl'ct eH,dwl la" Ca ndle·~ti('k 

C:1ctus, 219, 220, ::!23, 231, 23($ , 
238. 

C'IjW ht!"th, Eric" ~ pp., 2J5. 
Cuppa.'ris spiJlusa, Uo nHn on capt']'! 

244. 
Ca.-;,f.; ia , S enna l ,lan t, 221. 
Ced,!.l· uf L e l,anon , Colll'''s LiMn i, 

246. 
Ce ib;l , E rimh.wl(Ol t Cl I'j'r ac/l l 0S1l1n , 

226,2:30. 
Chlorop/wm ~]>p., O.J Ulll , &c., :!:!!i. 
Ci"t lls s pp. , R ock l'OsC, &c., 200. 
Coco· nu t palm, Cocos liuc i{em, :32G. 
c"nec 81'. , C~(jca, 22G, 231. 
Cu rk oak, Querclls Suber, 201. 
Cutton, GlossYIJiulJI. 'pp. , 226, 231 . 

Date palnl, Phoenix dact!llirem, 201 , 
208. 

Dhul'm mill e t, Sorghum Ill /gare, 
209. 

DOUln pnlm , Ilypliaell e the/Jaica, 
200,211 , ::l13, 215. 

D I'ng-Oll t I'ce, Dracacna Draco, 204, 
220, 230. 

Drilll1 , A.ri.,Nd" l'l<ngens, 20:3, 20 7. 
Dwarf oak, Qilereus hum ilis, 201) . 
DWin[ palm, Cilw"aCI'01'3 hU>nilis, 

201. 

Ephecl1'Ct sPI'., soa grape, shl'uLI ,y 
h orse btil, &c., :!06. 

ESPill·tO, see Al fn. 
E llp//Ol'bia, 248. 

EYcl'grcC l1 ( il olm ) oak , Que,'cus 
I1ex, 20 1. 

Fig, Ficus Carica, 2U 1. 22G, 2BO. 
Frankill ce nse trel') B 081ce/lia spp., 

220, 221. 

(~ ir,dfe ncnda CAfri e') 1l e,lllle l 
t h orn ), Acacia {firar/cle. U2, 244. 

GII IIl acacja, A cacia. araiJica (Heile· · 
g«lensi.< ),220. 

Gllt til'c l' sbi I",l t e l' (1llltte r a nd 
ta Ilow t ree), ]JII /UI'08]JennWI! 
Parh'ii , 2 11 , :3 13,228. 

H olm on k, (/lI er clls flex, 202. 

Indigo, I n liigojel'CL t incioTia, 22 1. 

JJljJlbe tree, Zi'::!Jp'IIls J Ir)II /JCt, 203. 
Juni pe r, JlInipe1'1ls s l 'P" 21 \) , 2~0, 

235. 

Kal'ec L0 0 111 , Erylltrina /omen/usa, 
24-1. 

j(:\t , Callh" c(/u{is , 22 L 

IJave llcle r (S"harar ), /.(I ('!t "(//(/,, 

corDnipIJ~/li(l, 2(10, ~O:!. 
L ell tisclls (J'iSi((cia lenlisclls ) , Mast ic 

tree., 2/J0. 
J.tllwt/endrl)>l ~pp. , S ihc r tn'os, ~~5 . 
L"belia, 2:l;:,. 
Lu ce l'nc ("ll'alf,, ) , Modicaga sc,/i,." , 

:!O L 

.l'Ila izo, ZeCt JIltis, 201 , 2JS. 
M;lngrovc, ... l. ricenHln /litidu, li!hi;;o -

l Jhl )rtt mW.:ru),afCt, ~27, 249. 
lI1,·clite r,..,n ean cypre"s, 24G. 
Jl[imosa, 2 11 , 228. 
1\[opal1 i trOe (A fl'i e,lIl i 1.'0 n \\'ooll ) , 

Copw/ l m Jl[Qjlani, 230. 
l\I.r rrb ,Co?ltmipitum 1JI!/n ·/"',:220,:2:2 I. 
Myrtle , 2(J:! . 

Nub ian acac ia , Aca cia Stlwgalen.si,c;, 
:!L:i. 

O~k, QHenlls ~ p]>" :.!OO. 
Oi l palm , E{"eis [!lli'l!ceJlsi$, 211, 

:!2G, 230. 



324 PLANT INDEX 

Olive, Olea ~pp .. 200, 2() 1, 20.~, 
2 1!l. 

O'tali. ' 1'1'. , \Vood sorre l, &e., 24 ~. 

Pandanus spp. , Screw pi ne, &c., 
~50 . 

Papyrus, Cype l'I' s pap~Tn" , 21 • . 
Pel""goni-um spp., Stork '. I,ill. 2 I-i. 
Pennisel't1nspp., Foxtail grils; , 20~). 
Phoenician jnn iper, Jllniperll ., 

Phoe ll icea, 20.!. 
Pine , Pinlls spp., 2.1.1. 
P~a (pmlensis and tricialis), Meatloll' 

gra", 2iJ. 
Puc/omrplls spp., Y ell ow woo(l, &c., 

2 19,220,231 ,2.17. 
rrofClt ~pp. , ' Vagen b O(lll1 , sugar 

blish , &c., 245, 2i7. 

Raphi a will e ]><l 1m, Rrtl' /da rill iJel"Ct, 
2 11. 

Ravcnala ( trave ll£I"s Irce), Ra ce­
'Y1Ctla, tnculagascan'eils is, ~50 . 

Retamlt, Tlwvet-ia n erc!(u/ ia , 20-i, 
207. 

Rice, Ory"rt sa/ira, 226. 
Hosernal'Y, RUSH'larinHS offit.' il1 nlis, 

200. 
Rotall g pa lm ( raUan ), Ca/cmms 

J-/(d(mg, 2:30. 
Rubhol', FIt:JlI' l1I'" e/[(stica, &c , 226, 

227 , 230. 250. 

Snge brush , Arl8misia iridentl<ia, 
241. 

8 aharan broom , 207. 
Salmdo1"C!, T ooth-In'us h tree, ~21. 
Sanseviem spp., Fiure t rees, :!31. 
Sedge, Carex 8pp. , 217. 
Senlla, O" .,sie, ~ pp., 22 1. 
Spurge, Euphorbie, spp. , 207. 
Sterculiaspp., Cola-nut tr<e(',& c.,22G. 

Stra\\"!JeITY t ret\, Admtus Uncdo, 
~O~. 

,Sl1'elilzlc! spp., Phoenix t.ree, hottle 
t ree , &c. , 248. 

S ugn r- C~ll1e , Sacclm ruJIl officiJl(l1'U1Jl, 

205,213, 226, 23 1, 2.18. 
8yc:\l110r(' , A ccl" pselltlo-ZJlalanus, 211. 

Tdlllarind. 1I.c J1l ari,ulll s 'ind ic:a , 2 11 , 
:J 1:3. 

7'mnnn'x ~pp, Ta nlari sk , 207. 
Thym e, 200. 
Tva (i 1"011 w ood ), Caslw'rilt(! equise · 

lifu lin. 
Tobacco, ]\"ico! ioH" Tabac1111l, 201, 

248 . 
'1'1'<'(' e u phorbia, 2.J.l, 2~2, 24 8. 
Tree Ill'IILh, E?'iCC! " " 'borea, 200, 20~, 

21(), 2:20, 235. 
Tn'o s(.' ll cc io, g innt. g roundse l, 

Sf3necio (l1'uuna, :l.35 . 
rrus k th orn acac ia, Acac'ia horr ida . 

2:23, 2~~. 

U III brolla acacia , Acacia OSlcaltli, 
223. 

Vine, 1'il; .< ri)1ijem, 201. 

W elleilschla , 242. 
\Vest African mah oga ny, Klt e",,, 

senega/w. 'is, ~26 . 
\-\' hite a rtemisin , A,'I,misia IT""ba­

alba, 205. 
White (dccilluOll. ) oak, QI1c·1"cu.< 

a/vct, 200 . 
rr -ideiTinglo?1ia Why tei, IIIlanje cedar , 

2.16,2-17. 

Yam, DioSCl t,·ect sal iw , 2:21,. 

Z ollikoj"el"ia, :JOG. 

EUROPE 

Alelor , A/nilS 8pp., 268, 2~)2. 
Ald er , ))" ITy-IJe-:lring, see Eld er. 
Al eppo p ine, Pi llus lwlclk nsis,2t)O, 

284. 
Almon d, Pr1.ll!1lS AmygG!1I71ls, 275, 

282. 
A ,uhop"rJon s)'j}., gold~n Lcanl 

grass, &c., 287. 

Anemone, 28D. 
APlil e, Pyrus 7)wlus, 2'75. 
Apricot , Pn,IHUS Armellictca, 2i5, 
Amlia spp. , l:inseng, &c., 2\)1I. 
A rolla, see 'Si Le rian 81 nne 

p ine. 
A sll, Fra:rilws spp., 28\), 292. 
Aspen , POP!1111S Iremtllosa, 28\). 
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Aucuuajaponiw, v:trieg~tod lau l'O l, 
gold en leaf, 296. 

Barley, ITonleum ~ pp., 270. 
Beech , Fagus spp., 253, :277, 2!H, 

292. 298. 
Beet r oot, Bela ' pp., 2~5. 
Birch, Betul(! spp. , 265, 280, 292. 
Blnck (Cors ican ) pill e, Pi""s Lari· 

cio, 27 J, 275 , 280, 2S·L 
Blackthorn (sloe ) , P l1l1WR Sp il !OSC<, 

274,2n. 
Brack en, Pteris aquilina , 268. 
Bramble (1)laekberr.,·) . Rllt,IIS 

/'rtt licnsus, 203. 
Broom, Cylisus scoparil.l '<. 

(:wmell ia , 296. 
Carob ( locus t bean, nlga rob:l ), 

Ceratonia S iliqll (l , 280, 282. 
Cedar, Cedr'llS ' I'p., 280, 282. 
Cdtis australis, net tle tree, 280. 
Ch eny, Cem sus spp., 277 . 
Cheny laure l. Pnmus La/lTocems?/ s, 

258, 277, 296. 
Chestnut (swee t Or Spanis h ), 

Casfa,nea sfl tit1a , 277 , ~S2 , 28U. 
Cislus, Rock ro,e, &c .. 280. 
Clove r, M edic(loo,'J1r ifo'iwll , &c. ,:!'l. 
Cochlear'ict sPI'. , Scurvy g rass, 2u5. 
Common junipe r, JU" ipenl s com· 

munis, 201. 
Cork oak, Quercus Suuer, 2Ti. 
Corydal is spp. , fUl11ilOl 'y, 27 l. 
Cotoneaster, 277 . 
Cotton, GZossyp illm spp., 282. 
Cotton g rass, E"iop/wnull spp., 2tiJ. 
CranbelTY, Oxycoccus l'aZustris, :JUD. 
Crowberry , E mpetnl1>l nigrum , :365 . 
Cypress, CI/ pressus spp., 280. 

D ogwood (cornel ), C01'nttsSpp., 293. 
Dwarf (co111l11 on ) juniper , .7,,"i­

pe'fu s communis, 2G5. 
DIVa rf o~k, Querc1!shn>nilis, 280, :!8 40. 
Dwarf palm (Spanish palmetto), 

ClwmclIfrop s Illlmilis, 280. 
Dwarf pine, Pin us ?ltllgh us, 280. 

Echinops'i s, 27:2. 
Elde r, Samuucus nigra, 292. 
Elm, Vimu" spp., 280, 289. 
Eryngo, sea h olly, E"yngi71m 

'JJw1'itiuz Hm , 272. 

E~l)arto, Stip[(, ienaciss1'ma , 2A2. 
Ellonymus eW'opaeus, Spind 1e tree , 

:2%. 
Europoan larch,Lar ix w ropa ca ,267. 

F eath er (stoppel grass or thyra, 
Stipa pemw ta , 271. 273, 2/·1. 287. 

Fig, Ficli s Ca rica . '.!. 77l 280. 28 :J. 
Fir, Abies spp, 275 , 27" 2i:i0. 
Flax ( blllOl , Linm /! 1£silaiissimmn. 

:37l. 
Friti\lo¥y (snl1.kc·s hca,t), FriliU"ri" 

lI1eleag,·i.<, 271. 
FuchSia, 2U(;. 

GIl{Iel£ lu leo , Yellow gag!', :!7J. 
Oar\ ic , A ll ium sati<1lm , 271. 
Genn (wild c he lTy ),Cerasl£s fl rillm . 

289. 
Golden beard g r,,"s, A n d1'OjJogon 

Sorghum, 273. 
Grape vine , V'Ws 'r i" (fera, 282. 
(ludder rose, VilJllmwn O/m/lts, 2U3. 

Hawth orn, era/aeous O.1·!/awn thll . 
293 . 

JI:lzelnut, Coryi lls sPP" 2!l:3. 
H eatL " ,., 1::"ica spp .. 268, ZH3. 
lI ~dgo Illustard , Sisymbl'i",n ojjici-

11.(ll.e, 271. 
Homp, Can nauis salira, 27,J . 
H erb P'lri;, Pal', .. lJ" (ldr~roha, 28\1. 
H olly, llex ((fillifuUmn, :258, 2K!I, 

293, :!!)(;. 
H olm oak , see J/c,· . 
ll llrll beanl , Ceo'p inus ~rp , 2 ,;{, 

275, 2;)0. 
H orse chestnut, Aescnllls Hip/,v­

caslctnum , 277 . 

flex (holm oak, everg reen o:lk), 
Qu ercus !lex 2%. 

T,-is spp., flags, 271. 

J ndas trce, Cercis Siliqllc!s tru?n, 280. 
Juniper, J unipcms spp., 264, 27.] , 

293, 2!J9. 

Knapwcecl, Centc£1.£I'ea, 2 ~ ~ . 
](oeleric!, 270. 

Larkspur, Delphinium A.i"cis, 2,:3. 
L aurel, Lan nI" 1l0bi!-is, :277, 280, 

28,J, :2%. 
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L:luri :-; tinu!s, V'iUllnlllHt Timls, ~S2, 
284.,2!)6. 

Lem on, Ci/nls LimOllllH!, 282. 
L"ntiscllS, l'is/acia Len/isCll s , 280, 

28L 
Lily uf th e Valley, Conmllaria 

",((jalis, 28 9. 
Lime, TiNa spp., 27/ , 289. 
LOcllst-b('an . sec Caroh. 
Lucerne (alfal fa) , lIfediw(lo s(l(; ["II , 

282. 

l\fa(ln oN", 2!)(\. 
Maize, ZeCt .1[a is , 275. ~82. 
Mall ow, Malt'" 'pp" 272. 
Manna IIsll, FnlxinHS unws, :27."), 

280,286. 
lVlitplp, Ace)' s rl'. , :lii, 28;, 2S!). 
lHeloll, s ug.\ r, (It l'tunis Jfe:o , ~75 . 
Melon, witte ,', Cilntllus 1'1II(1"1'i,<, 

2/5. 
Milk ,"etch , A strayul" .. sp1'., :l/l. 
l\'l olilltain pine, Pilt1ls J)lt/Jl ililJ , 2V!). 
Mltlbe rl'Y, Moms s pp., 215. 
Myrtle , M yr/is co"",!un'is, :!8n, 28-1-. 

l'\onsucl" ]l[l'(iic(l(lo CUl)lllilla, 211. 
'Norway spruce Picea.. exce{S(i, 267, 

2!)8. -i- \ ' . 

Oak, Qlfct'CHS spp., 2;'):3, ~7J , 27;), 
:177, 280, ~S:), ~8()J ~S9J 2~'1. 
~!)2 , 298. 

(Oak, C( )1111110n, Quercl(s Rob?!?" .) 
Oat" An"n spp., :nll. 
Oleand e r, lteri'ttJIt Olewule1', 2B:J , 

2ti i. 
O.i\'e, Olea spp. , 280, 28:2. 
O range , Citrus Awranti'U?n, 28:3 , 
Orchid s, Or chis , &c., 289. 

Palill l'liS spp., Crown of t horn s 
t ree, &c" 284. 

Peach, PnllLus Persic(t , 27:,), 
Peat m oss, Spha(lnum, 20i5. 
PJH'fL::;ant's eye, AdUl/lS w,t1l1nn((lis , 

277. 
Pin e, Pinus spp., 277. 
Planc, Pla/alllls spp., 2. :;, 280 . 
Plum, Pl'll n><s "PI' .. 275 . 
Poplar, l 'oplll'lts "PP., 21:.!. ~8! l, 

2D2. 
P or tugal laurel, PnlH7<S [!lsi/a llial, 

296. 

P otato, Solctnllm /:t IJerosll?>!, 270. 
Primrose , P ri'llut/a vulgari ... ·, 289. 
Privet , Li!J"s/r",,, VlI I(lare, 2\)0. 

Red popp.\', P"pacGr Ehows, 21 l. 
1,'hododcnr:i1'on, ':277, 2~H). 
Ri ce, Oryza sath)a, :?8:!. 
]{ose ma ry (old 11l:l1l \ RUs',u",,:nllS 

~tlicilwlig. 28(). 
Rowan ( U ountnin ash ), S",'/) II 8 

~ I uCIlp(!I" ia, 289. 
nyo, Seealo cereale. 270. 

Sents pin e, Pinus silre.r:.:tn'.';, 21i7. 
:.!!)l, 2!J!J. 

S l'a buck th orn . ][ ippop/'a'; rlW?>!1!" ;-
d('s, 203. 

Sedgo, Cttrcx spp. , 27:3-
Sheep's gl'as::), Fe.~tuca ot iHa) 271 . 
SiLoriau IiI' , see Sibe rian st" ' ll' 

pine . 
Siberian larch, Lwrir silli1'l'Crt, 2()7. 
Siuel'ian sp rllCt', l' icea ajaHen.,,;s: 

:!f37. 
SiLerian ~to n e pine (c"'oUc,) , PiJl"s 

Cem~m, 267, 2!)\). 
S il ve r ii". Al,ies p ec/iJla/a, 2! IK. 
S loe, see Bla ckthOl'n. 
Sl) 1 0 U1()l1'~ Sea l, PoiY901l11lmh 1JI/Ill i­

./lu"">II, ~8!J . 
Span ish hroo m, Genista II i ..... /JWiin l . 

284. 
Sp/wgllu1n , peat Ulnss, ~~'3. 
Sp ik6nard , NW'c/OSI","ys .T(I/«1I1(lU";. 

~7:! . 

Spruce, PiC6:t spp., :.1/1. 
Stone pi ne , Pinus lJinea , 201). 
Slr:nvberry tree, A?'bll!lls aJ/edo, 

258, 28J, 2\)3. 
SUlllac, Rhu s spp. , 277, :.!8J. 

'l'e l'eiJi nth ( turpe ntine t ree ), 1';,,111-
cia T~rclJintllus , 280, :!H4-. 

'l''' i ~ ll e, em'dulls sp 1'" 2.2. 
Tob;\cco, ]I,-icot iaJJ.n ~r(llJacl(m, :?7:'. 

28:l. 
'11(1 l1lato , L ycopersiC1pn e:;cI1len/1IHl, 

27t" 
Tree h ea th, ETica arbo1"Ca, 281), 

2~4. 
Tulip, Tulipit spp., ~Il. 

,rC 1'11111~ II (W(! l'Iuw ootl ~ , A1·/t..11Iisi(f 
.A /.;sinth ium" ~72. 
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Vine, ViliS rin~lera, 274, ~ 7 5 . 

\,[,,111 lit, JlIr;lans "e(Jia , 2 ; 5 , :1.< 7, 
')8'> 

'Vlle~'t . 'Priticll1n .<,aliru,n, 270) ~S~ . 
Wild h y:willth , Scilla 110».<O'i)1Iu, 

2S9. 
Will ow . .c;(lli~· ~pp. , 268, 27:1, :.l8D , 

2D:3 . . 

\\'orlllwood (s') lI t ll e rll wood, &c.) , 
Arte.misia spp. , ~i~, :373. 

\'Yoodr lltI, A.<p.rll/" si'l'., 280. 
\Yooc!-n tsll. L u=uia s l'l'. , 28\.1. 
\You el so n'd, O~'(l li s accfoseUc<, 289 . 

Yar row, A cltillw ltfi/lc{!Jiill1n, 271 . 
Ye,v, 'l'u.1.:tts bW:cata, 25S, :JU(f, 2DU. 
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GEOGRAPHICAL BOOKS 
The Oxford Geographies 

April I 920 
Designed and in large measure produced by Professor and Mrs. H ERBEHTSO:-l , 
whose great services to the teaching of Geography were terminated by their 
deaths in 19'5, these books came rapidly into use. The earlier books have 
passed through scveral editions , and the constant reprillting has given 
abundant opportunity for revision by the authors while livin g, and sub­
sequent ly by Mr. O. J . R. H OWARTH, A ssistant Secretary of the British 
Association and author of t wo of the series. I n particular, many of the 
diagrams have been renewed and improved in 1916, '917, 1918. 

The Elementary Geographies Preliminary, Junior, Senior 
By F. D. H ERBERTSON By A. J. HERllERTSON 

In seven volumes 
I Physiography. Pp. 96, with 

twenty-three illust rati uns. 2S. 
2 In and About our Islands. Pp. 

112 . with twenty-three illustra­
tions and three maps . 2S. 6d. 

3 Europe, excluding the British 
Isles. Pp. II2, with twenty-nine 
illustrations and maps. 2S. 6d. 

4 As ia. Pp. 128. with thirty-six illus-
t rations and two maps. 2s. 6d. 

5. North and Central America and 
the W est Indies. Pp. 152, with 
twenty-three illustra tions and 
four coloured maps. 2S. 6d. 

6. The Three Southern Continents 
(Africa, Australia, NewZealand, 
and South America) . Pp. 186, 
with fifty·seven illustrations 
and four coloured maps. 3S. 

7. The British Isles. Pp. 19", with 
forty-one illustrations and thin]"­
two (three coloured) maps. 
3$, 

The Clarendon Geography 
. By F. D. H ERBERTSON 

In two volumes, 4S. each, or six 
parts, 2S. each 

I Principles . Pp. 112, with fifty­
nine maps and illustrations. 

2 British Isles. Pp. 140, with forty­
seven maps and illustrations. 

3 Europe. Pp. 128, with thirty-
one maps and illustrations. 

4 Asia. Pp. 120, with thirty.three 
maps and illustrations. 

5 Africa and Australia. Pp. I12, 
with thirty-one maps, &c. 

6 America. Pp. I44, with thirty· 
eigh t maps and illustrations. 

Revised 1916-18 
The Preliminary Geography. 
Pp. viii + r52, with exam i nation 
questions and 72 illustrations. 2S. 

The JL1nior Geography. Pp.288, 
with 166 maps and diagrams. 3s. 

With Principles of Geography 
(Clarendon Geography, Part I ). 
PI" 288 + I1 2. 4s. 

With Questions and Statisti ca l 
Appendix. Pp. 288 + 28 + 64. 3S.6d . 

With Principles, Questions, and 
Statistical Appendix. 45. 6d. 

With Physiographical Introduc­
t ion. Pp. 288 + I28. 4S. 

With Physiographical Introduc­
tion and Statistical Appendix. Pp. 
288 + 128 + 64. 4s. 6d. 

The Senior Geography, by A. J. 
HERBE IUSO" and F. D. H ERBERTSON. 
Pp. 372 .. with II? maps and dia­
grams. 3s. 6d. 

With Questions and Statistical 
Appendix. Pp. 372 + 64. 45 . 

'With Physiograph ical Introduc­
tion. Pp. 372 + I28. 4s. 6d. 

With Physiographical Introduc­
tion , Questions, and Statistical 
Appendix. PI" 372 + 128 + 64. 5s . 

Physiographical Introduction, 
revised by O. J. R . H OWARTH. Pp. 
128, with 70 maps and diagrams. 2S. 

Questions, by F. M. KIRK, a nd 
Stat istical Appendix by E. G. R. 
T AYLOR, revised by E. K .. HoWARTH. 
To tbe Junior Geography, IS. 6d . 
To the Senior Geography, IS. 6d. 



Other Oxford Geographies 
Practical Geography, by J . F. 
UNSTEAD. Pp. 332, with forty-eight 

. maps and plans. 3s. 6d. In two 
parts, 25. 6d. each. 

Commercial Geography of the 
World, by O . J. R. HOWARTH. 
1913. Pp. 236, with diagrams, 
statistical tables, and index. 3S. 

Plant Geography, an introduction 
by M. E . HARDY. 19 '3. With 
sixty-six illustrations and maps. Pp. 
'92. 4s. net. 

Animal Geogra _hy, by M. 
NEWBIGIN. T913· . 'th for ' ''-eigh 
illustrations. Pp. 32B. 4 (. I. net 

The World and its Dis" very 
by H . B. WETHERILL. 1914. Pp 
3IB, with twenty-six maps and aJ 
index. 3S. 6d . net. Also in foUl 
pa rts, with additional illustrations 
19,6. IS. 6d. net each. 

The British Empire, by A. J 
HERBERTSON, R. L. THOMPSON, anc 
O. J . R. HOWARTH. Pp. 256, witl 
113 diagrams. 3S. net. 

Atlases, Maps, &c. 
Physical and Political 

School Atlas, Physical and Poli­
tical, by J. G. BARTHOLO~fEW. 1913. 
With thirty-two coloured plates and 
forty-two diagrams. Demy 4to 
( I I X 9~ ) , paper cover, IS. 3d. net; 
cloth boards, IS. 6d. net. 

The Advanced Atlas of Physical 
and Political Geography, a new 
series of maps by J. G. BARTHOLO­
MEW. 1917. Folio (I4t x 10), pp- 36 
(letterpress and index), with ninety­
six pages of coloured maps. lOS. 6d. 
net. 
Designed primarily for the teaching 
of advanced students, but available 
also as a general reference atlas, 
containing as it doe~ more names 
than an ordinary s chool atlas , more 
than II,OOO in all, and, in the index, 
names of many places not named on 
maps, with their latitudes and longi-
tudes. . 

A Bible Atlas, &c. 
A School Bible Atlas, drawn by 
B. V. DARBISHIRE 1915. Crown 
4to ( rot x B~), sixteen pages of maps 
and six pages of index. Cloth limp, 
IS. 6d. net. 

Atlas Notes. By J. C. CHUTE. 
Second edition revised, 1913. Bvo 
(B x S!), pp. B2. IS. 9d. net. 

Historical 

An Historical Atlas of Modern 
Europe from 1789 to 1914, by 
C. GRANT ROBERTSON and J. G. 
BARTHOLOMEW. 1915. Twenty-nine 
full coloured plates and fourteen half 
plates, forty ·three maps in all ; with 
an historical and explanatory text. 
Imperial 4to (14t x II ). SS. 6d. net. 

The Historical Atlas, edited by 
R. L. POOLE, the letterpress at the 
Clarendon Press, the maps by W. 
and A K. JOHNSTON, imperial quarto 
( 1St x 13t), ninety coloured maps, 
182 pages double column letterpress, 
rISs. 6d. net; also in sets, see 
General Catalogue, p. 104. Sepa­
rately each map, with letterpress, 
IS. 6d. net. 

Economic Atlases by J. G. BARTHO­
LOMEW, with introduction by 

L. W. LYDE 
An Atlas of Economic Geo­
graphy. 1914. Ninety-six pages 
of coloured maps, text s ixty -eight 
pages. Demy 4to ( 1 I i X 9). 7s. 6d. 
net. 

School Economic Atlas. Revised 
1912. Containing over IBo maps 
and diagrams, with twelve pages of 
introduction. Demy 4to (lIt x 9})· 
55. 6d. net. 

For other local and special Geographies and Maps see Educational Catalogne. 
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