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SOME FFFECTS OF CLIMATE UPON PLANT

AND ANIMAL LIFE.

A brief residence in tropical America in
contact not only with new forms of plant and animal
life, but with familiar forms under new conditions
was rich in experience and observation tending to
show that some causative relation exists between cli-
matic conditions and certain characteristic varia-
tions.

That profound variations frequently foliow
a change of locality has long been known, as has the
corresponding fact that all closely similar forms
inhabifing the same region tend strongly to assume
a common type. For example, the horse will not at-

tain his nomnal size in south eastern Asia, and no

European breed of dogs, save only the spaniel, seeums

able to retain either his mental traits or his phys-



THESIS



_2-

ical type when raised in India. Dogs lose their voi-
ces in certain islands, and on portions of the west
coast of Afgica they become rapidly feral both in
fact and in apwearaunce. Wool loses its lustre in
certain localities, and becomes hair in others.

| All speqies of coffece ultiﬁately assume a
common type in Nartinique. This seems to show not
only'that fixecd conditions tend to the production of
a fTixed type, but that, when restricted to a limited
area, they can produce but one. Flavor and quality
are largely maticrs of locality, and within reason-
able limits. no influence either of cultivation, fer-
tilizer or variety is so potent in affecting yield as
that temporary talance of climatic conditions that we
call "the season."

Wwith every marked change of climate are as-

sociated differc:ices in the character and habits of
both plant and animal life too marked to be accidental,

and in many cases directly traccable to climatic
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influences. But while the influence of the sum of
those external conditions that we term the climate

is appreciated, the particular element or elements
that may be responsible for a given variation is gen-
erally matter of grave doubt and 'nmcertainty. For
example, on one's first contact with tropical con-
ditions he is amazed at the changes,--- at the tan-
gled wmass of counitless suecies; at the climbers and
hangers, the parasites and the saprophytes; at the
harshness and thickness of leaf, and the universal
presence of spines and thorns; at the deep purple

of the sky, the height of the heavens, and the dis-
tance of the horizon; at the heat of the sun, and

the cool of the shade; at the great drop in temper-
ature from day to night. He is struck with the still-
ness and apvarent absence of life; at the few species
of insects as compared with the infinite variety of
vegetation, and he is rcady to believe the trovics

to be the vegetable part of the world. lie stoops
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to pick up a leaf, and it fiies away. Le sces a
familiar lichen, but it disacvcears in approaching.
They were butterflics, and he sees more of wmimicry
than he ever drcamed of. As he lives with it he is

overpowrered wwith the sense of its mnchangeableness

[

as if it had always been so and was to go on and
on forever, cach day preciscly like every other.
Many of these differences are only appar-
ent or else arise from 'mimportant and simple cir-
cmistances, but others are widoubtedly due to cli-
matic conditions dominant there, sthose study reveals
many an important truth and wwhose operation teaches
many a general principle, seed @lhers again plainly

noticeable are at present veyond rational cxplanation.

CQlimateg.
Climates arec named from their prevail-
ing temverature, but the coustancy or variability
of that {lemnerature vq a potentl factor as is the

intensity of light, the amowut of rainfall, or the
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degree of hmidity. Some c¢f the pe cnliaritics of
the mrin¢inal climatic regiois are:

Frigid: With a minimmm temperature and
maximnm lrmicity, Bt provided at ceriain scasons
7ith continuous light of lowv intcunsity, compara-
tively rich in rays that fix carvon and poor in
those that check ranidity of growth, there are pro-
vided the most favorable conditions possible for
ranid grovih for a given short space of time.

Torrid: With naxinnm temperature, with

rying bt generally siicht hrmidity and light
voys rescing verticalily through an atmosvhere singi-
larly frece from “mst and heze,--- all counditions
of life are prescint in maximm inteusity of minimnm
Auration as veiveen day and nicht and of extremne
constancy from day to day.

Tenmorate: Cr o climate is exceedingly

variabic from cdey to duy zand from scason to season,

m

iving occasional tenperatures in excess of ordinary

ct
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ropical, and with light of less intensity
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than that of the hiigher lati
length of day in the groving season compensate for
loss of heat by orlignity. It is Lo e always

4

remeomtered that scarcely %70 places in the same
latitiide have the saine climatve, and that amecs of
climates are bt relaitive Lems.

what now are the priacipal effects that
conmonly atitend and that ave likely, in a measure,

fiie to these wide ciffereices in atmospheric coudi-

tions of life?

Iffects iikely due to Light.

contralvy to a geneoral inpression, tropi-
cal gromm timbers are coxceaediugly hard and dense,
and, as a rmie, of siov grovth and small size.
This shionild be oxpecied. The guantity of light
shed is enormious and the fixation of carhon
corresuondingly great. Dut the clear atmosphere

of those Ilzatilivics arrestsbut fowr ol the rays or

nigh refrangivility, Lo are Kueai o substantiall:



clieck the growih, and the wlanl cijoys thercfore
conditions highly revoratlc for formation of cdry
sut.stance, vl 'mfavorable for growth,in the sensec
of increase of size. 1Tt is plain that tropical
couditions are most ftavorable for deusity of growth,
and olservations sustain the rosition. Not
only awong tinler trecs, L1t wwith vegetlation in gen-
eral a strong tendency to shimbbiness and woodiness
is otservavle, and to such ain extent as to destroy
quality in meny vegetalles.

Tt 'mist Le 'uiderslocd hovwever that cer-
tein species are of exceedingly »apid grovih, and
occasionally of such tender and brititle quality as

imt
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that large horizonial freguentiy break off

frou their oma weight. Are these trees deficient

in power of Pixing carton? Certainly their leaf

surface is remarkally slight.
Ve

rlotile organa of plauls Lein

Feglls

easitive
to light it is in the {irowics that movenent in

plants is foumid most cormmon.
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Light mdonutedly exerts some influence
upon the formation of color, Lecause cave animals
are noitably deficient in this varticular. VWhether
coloration of pigment bodies is abisolutely depen-
dent nwon light 1like the greening of chloropnyl
frains is, Lovever, denttmul, for a stem of a
rrovring plant mey be led into a darkeuned swvace, and,
although its leaves prodiiced there may remain white,

it is capable ol prodncing colored flowers and fmiv

if only other portions of the wolant ciijoy the sun-
light.

It is rmcdoubtedly trme that intense
light tends strongly to darken the comnlexion, but
it is difficnlt to detect 1vichi effect of the kind
in the tropical island of Barbadoecs. It is to me a
serions question if the hanidity of inmilar and
coast localities does not go far Lo commteract the
effect commonly ascrilbed to light, as it certainiy
insnres a fair comnlexien Lo our British cousinsg

of the west coast.



If tronical specilies o or animals
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be more highly colored then teoumperate I am satis-
ficd it is due mainly to ovher cances than increascd
light. One fact is marked. In the dazzling light

of !

)
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ese regions all color effects are inteusified,
and if an animel is to find protcction in mimicry
the imitation uwmist be exact. As I shall notice

later the striggle for existenice is terrific in

these latitndes and every principle of selection

c+

or protection is utilized to its ntmost. It is
also true that many birds and insects are strange-
ly silent, owing undoubtedly to their emcmies, and,
as wve shon’d expcect, thesc forms are highly colore?;
but singers are, as with us, of a dull éolor, and
of quick movement and rapid darting flight, in wa
which they are closely imitated by many butter-
flies. UVhere all vegetation is cver green and
blossoms are alwvays wlentiful, green with red is

the prevailing color of the surroundings, and it

is not surprising that these same colors are so



Tropicol roliage is unotally less delicatl
than itewerate, the leaves veiug either harsh and
coarse, often with syinecs along the lower sides,
or, if smooih, then thick aud heavy and clothed
7ith an ewidermis of cells wliaced endrise to.the
surface. Twen in this case the tetidency to nroduce

thorns is ewtrewe, the nidrib of a parallcl veined

4

eaf Prequently being prolionged into a heavy
thorn ag in the cenitnry wlanv, and occasionally
both marging «nd heavy nidrit arve thickly sindded
with strong hooked spiues, s in the pine apole
and related fomms.

oo inents are concinsive that either
bright smlight or dry atmosvhere teund to produc-
vion of thorns and thot siiide and hmidity teud
to thelr suvpression, so that arid regions aftord

all the conditions for spiny groviia, and here it

Thetliier 1t 1s the light or the heal that
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is responsitlic for the haroh and forbidding leaf
surface is diffienit o decide. However the best
rorresentative T imow of this v of Learage is
the conzion poiato. Being a native of Peru it may

be siprosed to bring o ng something of trovical
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£ leaf. But while Peru is noted for its
intenso light, its temperalure is moderatle, owing

to its elowvabtion. YMorecover the potavo will not
endnre the heat of a tropical sm at ordinary
levels and this to ne is good argument fdr attrivmt-
ing to light the chief agenéy in developing the

roughenad le~f as we kaow it is in developing spiie s

s

Aincst the only excertion to the rule of a
harsh leaf in the tropics is in the great grassecs,
in certain climbers wwhich tear delicatc ioiiage,
and in the coffcec with a leaf resembling the
chestit thongh heavier. It is fair to say that

sanlight ( or heal ) sufficient to produce the



groatest possible yield of tlocha causes the drop-

ping of the lecaf.

IPfeets cne to Deyness, or to Humidity.

That we enjoy the cooling effoct of per-

soiration wost perfectly and therefore endure high

triercratures wost comfertably in a dry atmosghere

1=

s readily seen, while I:i great lmmicdity the per-

seiration stands i drops and becomes scalding hot.

As aridity tends to prodnce hard and sviy vegeta-
ble growvth and hmicity softer anw more delicate,

so wool turns to hair in high temceratures and dry
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atmosvheres, and extren stre aud silky fineness
are vossible in tnt trew localities. Hwmidity as
well as coolness scems esscential to thickness of
skin and finecaness of covering, for the trovics or
sub-tropics produce o fur, except on burrowing
speciecs aud on parts of the body in elevated re-
gions, as on the neck and withers of the vicuna.
It is a curions fact thalt only the same parts of

the sheep retain the wool on being taken into the



tropics.

As omong all the clements of climaxe,
plant lifé scems wost sensitive to 1light, so heat
apooars 10 be the controliing force in induecing
variations amnong animals.

Hivoraatlion, wie ability to exist in a
state of snuspended or reduced animation is due to
other causecs t@an cold, though certain coid blood-
cd aninals are nade inactive by reduced teuperature
alone, liiverna-ion anong higher aiimals presup-

voses the avility to store, somevhere about the

C

body, sufficient rat to sustein the reduced nceds
of the body during this period. WwWith us, hiver-
nation is contemporancous with the winter season
and the greatest cold, but I cannot avoid the con-
clusion that the rcal cause of nibernation is
scarcity of food. ‘'heom the food suprly of any

animal is cut off for any reason he must store,
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hibvernate, or starve.
The o5, ia his avrility to store tfat, has

N

the first requisite of hiberuat

| 2

on and several
antnenticated iustances of forced semi-hibernation

of *this animal arec oW,

nut cold

17
A

g nol the only cause of gcarcity
of food and the camcl by filling his hrmwp in times
of plently is tetter allic to endure hardship and
short feod wuilil the lmup becomcs an empty bag,---

that this is a sten Tovards hibvernalion is easily

Several stocies in the cquator have the
ability to go into suspended animation from exces-
sive ho;o or dronght, and so remain for many days
or even wreeks. Thiis is closely analagous to the
Lehavior of tacteria vheun threatencd with adverse
conditions, and to the phenouicnion of seeds in
which temgperature and wmeisture are the two princi-

rval censideratvions that determine the limit of the

perlod of suspended activities.



ilibernation then is 1o e regarded as
forced by the lack cof any essontial coundition of

L
acuolivl

Ly, whethier tenperainre, moistnre, 0T 1'C0d,

o]

14 it is easny Lo qumdersiand chat afier a long
serics of geuerations willh constantly rewpcated sea
sons of cold aud scarciiy hivernation becomes habit-
nal if nov iastinecvive. mi that it is an acqired
habit 7ith our hiberunating swecies of temperate re-
gions is shown by the fact that ihe same sguccies

- S 2y
so faor as renresoated 1

Land
—

the tropics show, there,
. Tiere is no need of it when
a1l trees aud nlanls are "eover green." Hibernation
there is frowm heat or from lack of moisture.
No clinatic inftlineice is nwore marked or
interestiing than the effect of high temperatures
nporn animal life. 1t may Le well at the outset to
antion ag.inst the idea that equatorial climates
are necessarily vorrid, or burning. I kept daily
readings for t7o and oune-half of the swmrier months

P -~ Y n) .
at 279 sonth and the nighest fenperatu: re recorded
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under shade of a tree was in December 30° C. or
87 F., in Jamary 53 1/2° C. or about 92° F., and
in February 55° C. or 95° F. It was rarely below
280 ¢. at noon. It is in the tewperatec regions
that wo get the extreomes of tewmvcrature, but iny

at or near th

]

equator the cumilative infiuence o

P’y
—

uniforuiy high degrees of heat.

ic most narked iafiuences of thesc tem-
perainres long coutimmed on himans and on all
higher 1wvurials is exirene lassitnde, a deoressing
infinence impossible Lo shake off, and this is at-
tended by a diminished apgetite for food. This
might be exvected and throws interesting light upon
the physiology of feeding.

It is Lrequently taught that a good por-
tion of the food in our climate is direcctly oxidized
to provide heat to sustain the body temperature
above that of the surrounding mediim, and that

rarticr surronndings would materially lessen a wast

S R St

ful consumption of food for heat vly. If this be
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a true principle why is the animal so distressed
when the surrounding temperatures approach his own,
and why, long before they become equal, does he begin
to reduce tempcrature by perspiration? It seems
conclusive that the animal body is a center of heat
production, incident and necessarily'consequent upon
its vital and metabolic activities, and that it is
necessary for the body either to exist in a tem-
perature considerably below its own, to withdraw
its surplus by radiation, or else to resort to
some other expedient to prevent destructive accur-
ulation and death from rigor caloris. Whenever
radiation cannot keep pace with production then
relief is sought first by the cooling effect of
evaporation, and perspiration follows. As a last
resort when sufficient reduction can be no longer
effected either by radiation or by evaporation,
and then only, is recourse had to relief by les-

sened production and this always means lessened acti

activity and reduced demand for food. But this is
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a last resort, and the lesscued activity gregeges

and docs nos follow the diminished apocetite. Under

excessive heat the reduction may sink to a point
vhiere only the wvital processcs are sustained and
all external labor stops of iccessity.

The feeling of lassitude is therefore
but the well luown lawv that among warm blooded
animals cold increascs and heat diminriishes the meta-.
boligm of the bvody. t is the premounition that we
are being overcone by our surrowmnding temperatures.

llere is an imnor*ant lesson in the hous-
ing of animals. Protection from extremes of cold
is wisc, ecouomical and mumane, but absolute lack
of exercisc and war quarters lecads most certainly
to lesscied activity. We keen a domestic animal
for sowe labor or prodiet which is the output of
his fimictional actlivity. The vital processes
mist go on, and these 1thmectional activities that

give us values are the first to be reduced or to

disappear 'mder adverse conditions, among which
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nothing is wore pronoiunced than excessive surround-
ing temperatures.

Precisely what constitutes depressing
temperatures varies with the animal. I never saw
in temperate climates the high degree of activity
noticeabiec among the butterflics of the tropics.

In this they may resemble the cold blooded animals

whose Lody temperatures rise with surrounding heat,

,

and whose activities are correswondingly acceler-
ated. In any event both butterflics and reptiles
are exceptionally active in the.tropics, but I am
satisfied that maumals are capavle of greater ex-
ertion when the surrounding temperature is 30°
below their own.

tVhites, licgroes, aid Indians manifest
marked differciuccs iu euduring high temperatures,
and the Indian sufters wost. kis skin is always
hot, and he secks the shade aud the water for re-
Tizf. Tho llogro's shin ls coualatively cool and

he is quite indifferent Lo Lhe sun. 1 am con-



strained to believe that he is defended by his
lesscuned production of heat, and this view is sup-
vrorted by his ewall coustmption of food and siug-
gish novene:nis.

The discase mest likely to overtake wan
in hot climates is fever,--- that is {o say, loss
of the power of recucing temperatiire by persvir-
ation induced by the shock from the sudden change
from the heat of the day to the frequently wcome
Tortalble coolness of the night. As cverybvody
know§,durin" the pro:-res: of fever apretite for

food ceascs.

Eftects of Constancy of Conditions.

The abscince of amnmlar rings is not the
only effect of mnchenging conditions of life, bt
the strmgsle Por oxistonice is a nev battle in the
tropics vhiere thie ciimate takes Lutl litiie part.

The vinter season of higher latiitndes
scrves Lo rednce grectly lhe mmber of competing

species. Agzin some start too late i the spring
2



o
o

& oLuors call.ol cndnre droutn, and in the cudleq:o
cver changing coi.aitions tut frew svecies
can be adantecd Lo withstand the grooat variely of
adverse co.citions, and the cowetlition of their
neiehliors as well. Ience it comes thet a given

Tor Jadfiing 3

- S 5 - Y e 3 o~ DT 2 N - v - o
arca in the higher Jatiilndes will be possesscd

fad

N
a few hardy and persistent svecies.

At “the equator on the coutrary the strug-
gle is weinliy for roow and light. If a plant had

- -

v it will have encouragemn

")

opportrmity Lo stiai
to live. Groves of a single coecics Jierciore sel-
dom forxm, for the Latile is notl clearly to the strong,
but thensands of stecies live together in tangied
confusion groring ltali ~ud slenier,--- an eternal
race after iight Lhet foreces wany to lean a-
grinst their neicnlbors for snowory, and nltimately
Lo become climuers. ov a single frost, or a long-

- - B T
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onlion, or Luy prouomced irregnlar-

ity of conditions would thin oul species and Lurn

the tide of war. In certain districts of ithe

H



Amazon subject Lo periodic overflowr this circim-
sta;co inierieres to kill the widergrovtihh ihet
otherriage Lills cvery chinde wnd crevice ¢f soll ov
light.

Under concilicens of sucll ficrce competi-
tion those wlants that are alle to rewrodiice withoul
seeds Ly some murier or suroul or oftsiool from

the warent have a substantial ad: and we arc
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not survriscd to find an rumgnially large oroportion
ion rerrodiicing inn thiis melior.

So cora:on is this thatl soue sgecies have
nearly lost the sceding 'i2bit, as for exawmple the
almnwost never s2ods, e Lanioo ansd
the ceutury iant lhaet Tlosson bl rolely and wul-
titudes of wild Pomms woenliar Lo these regions

A sced nny Le rozarded as a porlion of

- oy mm o - ER IR S T - . S - 3
a wlant develoned Lo maininin sugoended anximation

the sveciecs. MNor mider congltant favorable condi-

- . ., - . oo Y\ - - IS S o -
tions the nrimary nsenssity for seceding disavjpear:s,
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¢ months, o 1, o, o 175 ox more yoars, o whea-

ever thie 1ive of Lhwe guecics ia threatoicd. IV is
nerveiouls, T DUTICNOTLS LT Lo vegouae
na o the terrdeiicy i L ininly Lo rostione seceding,
et a change Loies Lloee ir coue acciceonilal cir-
cinsiance rrings alverse conditions, aund sced is
froaliy wrodiced.
P ity s a wlant is anual

o Tiovial Ao s aolcly nwwon thie season in ywhich

e svart it and the tine re allow i, Tor example

eadever eyl -
ST LIIE aull Wil

:ter Thent, or Tye.  The sane is true

locarivy, 11 ouly it can endurc

the reriod of cold or wel or drouth o1 thatl re-

fion. Cin the coalor tie covion tlant locomes

a tree inle wihilehh a man nay climb.

b

) . ~
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Tiils nrinecipie has imuorta:. Learing uon-

is to avoid seed production and nrodice Ly other

remit indefinile grovih nay therchy stinmmlate



soed wrodniction. L oam strongly inciined to Leliewe
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Lhet $he Yhrealo iy cicci o anvoul Lends Lo seed
-+ 4y At e et T e 4 “rachi £ A
vrociiction a: d is onclaacis Lo e actitice of gar

deners to increase flovering by withholdiing tood.
Is it net toie 1hiat lessening any esscntial conci-
tion of I:7c teids to seed formasition? itledize will
flonrish on the eaator 1mt it regnires six months
to riwe: aud Lears a onwell ecrect car, high up on a

heavily Intied, <coiitily leaved and woody stalk.

TA- S e - N and L S ey gy
eorel»r loanga an nvoroant agriciiitural

4. B P P R R T ~ -
oith, Towgvled Iolelicvre o satnral Lawv:  To securoe
wveximun yieid or grain o carly and vigorous growin

and te sesnre Lo it e or Lhe eds the vego-
Loative wrocessoas rmst ve chesiiod al a comvarativelyr
carly sirge. T2 the crown Lo corn Lhien we shonld
Poreco ila ecarly goowtil @il conse cnllure oy any
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treatiienl to rrolong its naliwral 1life poriod,---

to iunlensily —eliier U 0 wrolong the colad ons
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wier,  In the tropics an
wuivial oy Ivaccu is froed ron denger of death by
ore of climate, Lt i the fierce struggle for
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, are always
subject Lo redncticn Ly their cariiivorous fellows,
srithont means of relalialion. T

w1 thie cnruivorons forns will pre-
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they Lecowe grer rioung --- all sgecies together ---
Loy corrien roteciion, tlhe silent and timid at-

tracted into lhe comnany of Lliie noisy. One may
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'birds on a hu_ltilg

march, wviiich soon passes leaving the ncight.orhood

as siienl as Lefore. 1t is warvrelous to iote to
PO '} J ‘o, P T R -

CLae evuene aninal Lite sulnisto wvon itselif.

The princinies couecied with fatigie
of nerve or muszle so .20 as kovn scom to indicale
clearly that it is vastly nere exhansting to endure
a cotstant fensicn of a given degree than Lo sus-
tain cven greator aerve or mmiscle oxervion when
olloved Iy mperiods of rest. Nerve and nmscle re-

aronse to ebtimmili is neiurally periodic and the



roderate degrec. Tiis iIs v
the changes of clinntic w:d
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ither by nmaking it
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a

ate regions are evcoitilo cavorable to the
higheost degree of Loth vhysical and mental develop-
ey,

Not due to Climave.

It is froomently asseoried that high tem-
veratures are trevoralle ior the production of starch
and tat, tni rwifavoravie for Zhe prodiction of pro-
teids, and the eoxamuics givog are the differeuce
Letiveen norlhern growi aad southern grown varicties
of wheat, &7 et e Lliis great cercal and rice.

™t nerilnern grom waeatls are suring
vilcnlo. As odn all :;‘,c-df;)'tho Lhishly nitrogenous
germ romms first,  Tue northern swwriers are too
shwory o connlote thie process oi sweotlying thie full
complement of ~tulch, and a ohimulien Lerrnel resull:
comparatively rich I oli'vwch, looorase abosoiutely
woor in sitarch., The s thing sives a longor

7inver crop or by mov-
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™t this isg sinply a cace of arresicd

o e ~ 4 1A Imae mytiyine 4 Isl <ritihl tihie r(x"a#ion
doevelopmenvy, and nag nouning o do wwlul Tl >iation
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of high temmeratiares Lo wrodiicvicn of alinmiroids.

tos

True, vice is conrarcetively starcily and sugar cane

T e dean i A v T Ay R oy Taler mtaa sayt - 17~
I a Vronicar LLiAllo, Dl Lo ML evs &8 1ou €5T0eCln
ly deficient in protein, and the sngar Leat was

improved in Gorwany. Tuongh certain 'miits of the
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trovics are sufliciontly olly Lo btura it lighted

or Lo frnish acceristile Lvoa for dogs, it is also
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true that the same rogios allord a higher percen-

tage of legminens v Jants than any other
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reogion on earth. I am therefore led to telicve

che Jiffoercncee porvnlarly ascribed to climate
in this pariicnlar is awngarent rather than reals---
that the woncertmi flora of cquatorial regions af-
fords stecies of almost all kiiow or colccivable

characteristices, aind that if a short scason pro-

dices a sced comyaralively rich in nitrogen it is
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rather to be looked npen as

-

Leing poor in starch

tecanse of arresicd dovelopmnen:l. Grain harvested
Lerore maturity, shors thie sane characler of lack
of plhwnyiess, 1. e., o starch.

A strong notion prevails that climate ex~
erts a controlling iufiuence nnon the anpetite for
certain kinds of frood leading oie to choose {fmiiis
in hot climates, and ment, even fat, in cold. This
rests, so for as I call wscertain, uwon our own lik-
ing for fruits and cooling Arinks in the sumer sca-

son, and the curront s

Lories

csquimaux and tal-

lowr candles. T can rind exwclanation for the belief,
bt no rasis in fect.

Mankd=zl is decidedly onziivorous and he
can extiract the means of oxislience from almost

any digestitle part o any
tually voisonous. liis

variety of couditions and

degree

wlant or
ability <o
ffooas

resTonsible fer his rumiive

nimal notv ac-
cidure a great
is o small

strivution
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¢f one thing we way rest assurcd. his
love for animal rTood is promovmced and nniversal
as to climate and condition. Not so many domestic
animals are keopt in hot climates tccause it is
vastly less lavor Lo live on the spontaneous vege-

tation., Put the appetiic is there and I have seen

ceritain districts wany caltille are coisoned by
drinking the jnice wasltied out of the mandioca root
in wmaking tapioca. These are alivays consumed for
food. Large quastities of salt cod fish are caten
on the Amazon, and I never sav so mmich fat pork
caten nor writh snech eovident relish as in Brazil.
Chinamen are vegotarians from neccssity,
not from choice, as witness lheir eating rats, and
cven mice. Population is too densc aund demands
upon food supply too grent to support domestic
animals, aad the self introduced ral rays the

penalty b
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to the carnivorous

tooth of man.



whole cocticus of Parauna cat nothing butl
teet, and I I wve socn scar the egqiater the most
ingigniticent 1itile auimals resenlling grownd
moles cooxed for fooz, ot to mention locusts, ant

and almost auny.iiing Lo soetlely lhis wiiversal ap-
retite.

Juicy rfruit in greal quantity is avoided
in hot countries as sure to impair digestion and
indiice tover. It is not " cooling." Of this I
fecl satisficd and that our o changed apoctite
in suxer is wrinarily Aue to desire for drink and
for a lessc..cd amoiuit of food.

I have cuzeavored to learn if climate
has any infinence npoan the anretite for stinmlants

or opilates, bLnt thus far with little success. Cer-

(o]

tainly the impression prevails in warm countries
that stimmlating drinks are necessary. I 1ook
npon it as a theory to Lolstor up the UraCulCC.

It can ve readily »miderstood that something to

arouse for a time from the natural lethargy of the
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ratetl, and it is trme that

country might e g
while drinling is goueral it is a rare thing to sce
a man " dead drik." vhetihier this is dane to its
constant aud not weriodic use, or Lo climatic in-
finences L do not kaov., IT is a comion saying that
to drin: i the shade is Lo ged dwk. But the
quantity of Iigquor, toiacco, and strong coifee

used is enornmous, and shovs sirong avociite for
those things which will act ugon the nerves, but I
donby 1 the anwpetiic is clinatal.

The nse of owiates scoms to be racial.
hether in the remoleosl degree coiilccted with the
ciimate or the focg ¢l these pconle would be inter-
esting to kuow. Dt the apzetite of man is so de-
cidedly onmivorous and new habits so readily learnoed

that it is hazardous to cousider coincidence in

these matters as mmich indication of causal conrec-—

I ain niierly 'miable to explain Llhe rumus

nally high opercelitage of leymminosac inn the



v/
k-

Arrazon distirict. I do uou dersiand this to be
trie of ali hot conntries. It is trre that this
rerion is geologically behind, and can it be true
that lemueiinous uerbage vreceded other vegetation
and provided a store of nitrogen in the so0il?

The prevalence of plants with a milky
Jiice is nnexslaineble as is the greater proportion

of conspicuously {1
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Paracition is mmbormided, and wrecaxe:ed
and dying vegetltation is every where covered with
parasitcs Lo be siuczeeded by sapronhytes, and dead
animals ara imviediately couswuiied by caraivorous
birds and insecis --- buzzards, waswe a:nd ants ---
so thatl decomposition of organic bodies is rapidly
cffected, and rithont the ordinary slow process
by omtrefaction.

Thile %hie toial shade cast by the combined
vegetation is deer and complete, still T was never
able to account for the ownen and irreglar foliage

and limited leaf surface of nest individual plants.
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Thelliier thie cevergrecen navit of gradual and couitin-
nons revlacenent of toliage, or whether the inteusce
light reuders it wmmecessary, or ihie great heat wor
desirabvle I am 'mable even 1o aipgroach an answver.
Ihma inhabitants of wurm cowitries are
notably carly mneviring, and, eswecially females,
early to decay. 1lothers of tirelve years and graud-
moihiers or twenty-five are not nuuknown nor even
unconton. Is this carly rnatarity dne to heat? Prob-
ably not alone. The earliest wmaturity does not go
with the apcare:lly most snuccessinl development,
but rather writh the childre: of the poorer classes
vho show wumistakalle signs of lack of nourishment ---
v Lealures, vhin shovlders and limbs, and

protrviing abdomens. Vhen childre:n do not play,

o

develooment is i sonwe ray avhormal. T an disposol
to lock npon this curly natnritly as a matier ot ar

rested and couscquoently hastened develogment,
partly due to fovrescing erfoct of excessive heat

and often to deficient and irremilar food supzly.
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This is fMirther borne ont vy the fact cverymere
ob:served that this carly maturily and cecay is doub-
1y true of wonen asg comparcd with men, and is ex-
vlainablec by the weakening effect of frequent child-
be ng at an early age and rtefore full development.
One cannet dispel the counviction too, that all

-

21,3 ; .- . -
CillS 18 CnCOTL el 1)

Al

thie mudily awvong children in
hot countries, apparcnlly owecrating to the abniormal-
ly carly development of the sexual instinets.
Another rrineivie bears upon this
nost important fact. There are several ways in

vhich a swecles may fade oul and disappear,--- by

s

crosning, by feiling to rerroduce its kind, and by

a shortened life period generally accomtanicd Ly

increaged revwxooiietio: av a. slnoteclly coerly age.
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ce waiversally rocogtized and easily
understood, 1l the iast is everyshere about us
tis cqally elfective., Its 'umistakable signs
are many roung end few matured or old, with degou-

eracy aund qguick vreeding among the females, All
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of our tropicil vaces and sob-races are old and

- $an e 4 s ] 1A a9 2 N R 3 o b
many are roding ont. Cue is snrirised even in thit

1y pomilated aistricts at the many children aad
the feir old peowle. Lere is where a wvomal 1s
wrinkled at Loenty and old at thirty.

has immortianl bearing on the rais-
ing of particular sirains of domestic animals. IV
is not that stroin caoable oi’ wrodinecing youg in
greater mmlers which: will uitinmately prevail, bub
the one rose individnals are vigorous, loug lived,
and surely fertilec iua a siormal steady fashion, noi
ischarging thils most ifmportant fMction in an
erratic abnhormally aclive, bnt thysically imporféct
nanner. Thoe stnudy 6f cevarting roces, and of de-
generating lines of onr ovn or of any race, is
renlete with lessons along this line.

he effect of climate upon size
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volved in the above, bul scoms ot sufficiently

accouited for. For examule, the :.ative horses of

northern Scotland arec abunormially suweli. 1Is it on
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accoitit of cold? .Tie -aving hebit of the horse
shows him to have ileen a native of a cowliry much
covered by snow. Besides inn all southeasiern Asia
no fli sized horse is prodnced. Iixcessive heat
certainly re-nices size excert in cold blooded ani-
mols=casily 'midersteocod~and in pachydermesms not
so readily exwlizained. Honidity has Lecii held to
be the all conlrolling force in reducing size in
the horse, 1l wwe are indctied té north central
Furowne for large size of most of our domestlic
animals, if not of man ing~lf,

Cortainly siz> Loing +wrinarily a matter
of deveclopment will Le infinerced 1y any circum-
stance that will arffecct the wmetzalLolic processes
ol the tody; that is to say, insufficient food, de-
ficient nutrition, or extremes of heat or cold

wronld operate to reduce size, aad [ am disvosed to

v O
hée}

believe that the ability =aud the opgorlunity to
consume a fll ration of good food regnlarly in a

stinmilating temperature ineluces the o

Adanental
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Les ol conplioie devololncniv and

requial

increonse of size.

Eugene Davenport,

coldeney Lo
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University of Illinois.
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