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The use of sheet- 
n~anipulatecl with 

shown in the accompanying figures bcar the 
ear-marks of transatlantic worlrmen; ancl 
believe it quite probable that they are south- 
ern vorks copied in favorite Arnericalr ni:~tc.-

mecha~lical precision, will to most nili ids be 
sufficieilt elidenee of JCnropea11 agency and 
post-Colurnbian time. 

Tliis ~ i e w  is enforced by tlie presence of 
articles of brass and iron in the mound nit11 
one of the shell objects. 

Besides this, a stacly of the desigi~s theni- 
selves develops soiiie interestil~g facts. Four 
of tlie d e s i g ~ ~ s  prcse~lted, two on copper and 
~ T Y O011 shell, represent compound creatures, 
part bird and part Inan. This is a chnracter-
istic American conecption, but in the execution 
of details there are features very suggestive of 
:tn oriental origin. Thc wings are, for i~lsta~lce,  
iittaclleil to the shonlder-blades behind, the 
arms being also present, ancl expand sjnlmct- 
rically to the right ancl left, reselnl~ling rneili- 
era1 angels more closrllg than I\lcsicnn deities. 
\lTe aotice, also, ill the delincatioa of the eagle, 
a decicleclly heraldic character, 3 synlmctricnl 
extension of the \.i-ings, legs, and talons highly 
suggestive of some imperial coat of awls. 

I n  all their leading features the clesigns 
themselres are suggestive of AIexicnn or Cen- 
tral-American w o r l ~ ;  ancl, if actually derired 
fro111 some of tlie highly culturecl nations of 

v 
FIG.5.-Collpcl. imago from a nloond ill Cicul.gi:~. 

the south, it is not impossible thnt this tleri- 
lation was through aboriginal agencies : bat 
some of tho examples in shell ancl col)per 

l'la. 6.-Copl~cl caylr BOIII.I 1110rln%l Illi, , -IT! 

rials by the avaricious Spanish conrp~ciors, aucl 
snbseqnently used in trade nit11 a11 tlie tl ibcc 
of the Gulf states. 'rhis is ~ r e l l  known to 
11avc bee11 a usual practicc nit11 our twly  t r a  
ders. 

If 111 the end it sl~oultl tulll ont tlint tliesc 
rcmarkalr~le objects are tlic unaidctl worli of' 
the mountl-builders, me shall l)e conlpellccl to 
recogliize tllcir stailcling in tlie manipulation 
of metal, ancl in the art of design generally, as 
unsurpnssetl h j  :xny otlrer native Anierienrr 
l)eoplc. \IT.lT. ITOT,JII;.. 

Valaor s \ iews I i a ~  c heen entertniiiecl in *e  
latioli to the treeless coilditioil of the yrairics 
of the interior region of the L-Ilited States, 
some of which are rational, some partially so, 
and otl~ers positire1~- erroneous. The opiniop 
has been popularly I~eld, that tlie prairies were 
originally covered nit11 forests, as the regio~l 
to tlie enstmarc1 of tl~ern was when iL was first 
B~iow~ito nhite men, ant1 that from sorrle un- 
explained cause these forests ere destroyed. 
'rllose ~vllo entertain this T iew are clisposed to 
discuss speculatirely the origin of the prairies, 
and practically the nlcans of reforesting thenl. 
These are ~ . i c ~ \ s  of inen who lay 110 claim to 
scientilic knonrleclge ; but certain persons, eren 
of scientific l~rctensions, hare clain~ed thnt the 
character of tllc soil of the pr~~ir ies  is such 



that, altho~lgh herbaceo~~s plants may grow 
abundantly upon it,  forest-trees callnot thiive. 
Others, again, suppose that the absence of trees 
ripon the prairies is clue to climatic causes, and 
that the growth of trees upon thein by aitificial 
planting will therefore always be precario~~s or 
impracticable. A large nuiliber of men, nit11 110 
theory to support, ~vho  have ~ilade their ho~nes 
in the great prairie region, hare tlemonstratetl 
by actual espcri~lient that forest-trees n ill gron. 
thriftily and to A111 matunity opon its soil. 

I t  is my present purpose to sljeali of this 
success, and of the indicalion n-hich i t  qires 
tliat the great ljiairie region of the United 
States may be 1i1:lde to produce the wood for 
a11 tlie needed fuel of the inhabitants, and also 
for other ecoi~oinic uses. Gefore cloing so, 
however, it is desirable to describe tliat region 
briefly, as it existed ~ 1 1 ~ 1 1  it n as first occupied 
by white men, :LIIC~ to indicate in :t general way 
its lirnits and its relation to acljnceilt regions. 

I t  is dificult to define the \)ounclarics of the 
prairie legion as i t  esistecl the11 : first, because 
it merged, on the one I.~antl, into the ~voocllancl 
regions, and, on t11c other, into the great arid 
plains of the nest  ; sccontl, its origiii:11 cllnr- 
acteristic features l~:l\c been so changed by 
coltiration, its occupancy by homesteatls ant1 
villagei, and by the increasing presenci! of 
trees of both natural growth aucl nrt~ficial plant- 
ing, that one ilow rarely gets sight of typical 
prairies aq they existed o ~ c r  so large :L region 
only a few years ago. 

I n  the ~liicldle ancl (iulf htateh there were 
originally numerous tl.ecloss areas, n l~ichwcrc. 
1~ropcrlJ-speaking, prairies ; but to these I clo 
not now refer. I t  is sufficient for my present 
purpose to say that the states of lllinois and 
Iowa lie in the heart of the region I shall dis- 
cuss, and tliat it also ernbraces large acijacent 
parts of JVisconsiii, Xinnesotn, Dalcota, S c -  
brasltn, lLatlsas, arlrl Alissouri. 

Altllough this region occupies :L ceiitial posi- 
tion ul)011 the continei~t, its average elevation 
is not great, a part of it being less than five 
hundrecl feet above the level of the sea. The 
general surface has ail approximately level as- 
pect ; but it is often nnclulatory. and soiileti~nes 
cut by deep valleys. I t  is trarersecl by two 
great rivers, the JIississippi aild Pllissouri, and 
also by many of their trihutaries. The val- 
l e y  of these strearns are cut down somewhat 
a b r ~ l p t l ~frorn the geiieial level, to dcptl~s vary- 
ing from :L doze11 feet to two or t l~rec llr~ndred 
feet. The strearns are bortlered by level ' bot-
tom-lands,' \ arying in breadtll fiom a few rods 
to several miles. 

These bottom-lands ant1 tllc ntljncent valley- 

sides, together with tllc contiguous ravine-
b ro l i e~~land, contained all, or nearly :dl, the 
forest-trees which grew in that great region 
when white nlen first line\\. it  ; ancl even these 
snrft~ces were then largely destitute of trees. 
All the broad interyelling spaces were corered 
with a deasc growth of grass, mingled only 
with other herbaceous plants. So sillall was 
the aggregate of tlic ti~l~berecl ithaz compnrecl n 
the grass-co~erecl snrfi~ces, that, from a long 
aild early acqunintance witli it, I estimate the 
formcr to hart heel1 not inore than five per cent 
of tile whole. 111 mauy parts of thc region i t  
w:ts certainly less than this. 

Tllc earlj, settlers Sonncl the Indialis in the 
11ni)it of burning t l ~ e  praiiies annually; ancl 
they seemed to have ~~iact isc t l  that habit from 
time, to them, iinmcmorial. The gt:iss of this 
great legion was laigcly burnt otf' c\cry Fear, 
either by aceitlcnt or design ; so tl1:it from 
October nilti1 ;\121y thc settlers \T7ertl scldoi~l 
out or sight of thc Inrid light of the ljuri~ing 
grass by night, or the ~olurnes of towcr i~~g  
slrioBe by clay. The nest  sprii-ig brought an 
equally abnudant grotvtli of grass from the 
nnliarmed roots, to fall, in turn, n 13rc.y to the 
devouring flames. 

.'~ltllough that cor~dition of things p~cvailed 
~vithin the inemory of thonsands of persons 
11ow living, the prcsent prcralcnce of artificial 
g r o ~cs, ancl the rapit1 natnral c~i~croachmcut of 
trees upon the \)ef'orc treeless snrfhccs, which 
Sollowccl the disconti~lr~ancc fires,of the m111r1:~l 
llnvc nearly destroyed all tlic clistiilgnisl~ing 
characteristics of n p~ai r ie  region. So rnpidly 
is this change nonT ttnliing placc, that the i ~ c x t  
gei~eratioi~of thoqe -110 :ire to occnl)y it mill 
l)robably know of its origii~al prairie ehai~:tc.tcr 
only ii.on1 traditio~r or histoiy. 

, ,l h e  prairic rcgioii in qneslioll 1ii.s allnost 

\\ holly II ithin that ovc,r ~vllich the great north- 
ern clrif't is distrib~iterl ; :lilt1 its soil and sub- 
soil ale ln~gely ~u:ltlc n p  of the cliift illaterial, 
together wit11 the silt deposit to IT-hich the 
name of loess ' 1s nolr generally applied by 
geologists. 'I'hc soil is therefore qliitc uniform 
in charactey over large portions of' the region, 
ancl J-et there is :I good degree of ~:liiation in 
cliff'erent localities. I t  is generally a ricli. cleep, 
dark loam, often nithont :I itoue or peh1)lc in 
sight for lilaily ~niles. 13llt soriieti~nes tlrift 
pebbles a i ~ d  howltlers are scnttereil plciitifr~lly 
upon the surface ; anrl, in tlic \ nllej -sides, es- 
cnrpmeiits of the untlerl~ing stratifid rocks 
often appear. 

To  tlle n-eitwaitl of the Alissolili I l i ~ r r  the 
prairies 1)ass gr:rtlri:~ll~ into the gieat plains ; 
aitd tliesc continucl n.est\v:~rd to tilo I~a,c of t l ~ c  
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Roclq Jlountains. Tlie general surface of the 
lslains is similar to tliat of the ~ ra i r i e s  ; and 
the cllaracter of the soil is also similar, except 
that it has not been so completely leached of 
its soluble salts, which are 1i1ion.n bx tlie popu- 
lar name of ' alkali.' There is, in fact, no 
line of clemarliation b e t ~ ~ e e n  the prairies and 
plains except a climatic one, and tliere is no 
other reason for giving tllein each a diff'ercnt 
clesignatio~i than tliat which has resnltecl from 
clirnatic causes ; that is, westward from the 
Missouri River tliere is such a gratlnal dim- 
inution of the a~inual rainfall, that in western 
ICansas and Nebraska it is insufficient for tlie 
purposes of agriculture, while in the eastern 
part of those states respectively it is ample. 
I11a genernl way, the line betwcen the arid and 
humid regions may be said to pass northward 
medially tlirougli the tvo  states just named, 
swerving somewhat to the westwarcl as it yasses 
through Ilalcota Territory to the British line. 

The trees which grew originally wit2ii11 the 
great prairie region mere, with few exceptions, 
of the saine kinds that grew ill the ~roodecl 
regions to tlie e a s t ~ ~ a r d  the inore im- of i t ;  
~ o r t a ~ i tof the missing liintls being the beech. 
chestnut, tulip-tree, ancl the coinmoil locust- 
tree. The more colnlnon kiuds of trees which 
grew there were oaks (four kinds), hickory 
(three kinds), maple (two kinds), elm, cottoii- 
woocl, black rralnnt, and linden. ,%iiiong tliose 
which were less co~n~non were ash, lioney-locast, 
sycamore, white walnut, mulberry, hackberg, 
Keiitucliy coffee-bean, and pccan. Besides 
these, a few pines and ceclars grew upoil the 
rocky cliffs of the valley-sjdes, n~ld  a f e ~  other 
trees were also scattered through the region ; 
hut tlie conifers, as compared wit11 angiosper- 
mous trees were rare ancl of little importance. 
I use here only the coirllilon names of tlie trees, 
as given in Gray's ' &Ianual of botany.' 

Traversing the prairie region from east to 
west and from soutl~ to north, it has beell found 
that certain of tlie Binds of trees above r~ained 
did not grow so far westward and northward, 
respectivelx, as others did. As regards tlie 
northern limitation of sorne, i t  was probably 
due mainly to temyerature, and t l ~ e  n7ester1i 
liinitatioii of others was perl~aps clue, in part, 
to approaching aridity ; lout I tliink that to 
ahout the 98th meridian it was due to the only 
partially accolnplisl~ed natural distributioil of 
forest-trees from the eastward, which began a t  
the close of the secontl glacial epoch. The first 
of the suggested causes of liinitntion has an 
important bearing upon the proper selectioli of 
trees for artificial plmltii~g in the ~lc~rtl~eri i  por-
tion of the prairie region. For example : nllile 

me nlay regard the oalis, maples, elm. cottoll- 
wood, linclen, and others as practically witllout 
northern limit ill the region ullcler discr~ssion, 
there are others, but fort~ulately they are mostly 
of less comparative value, which ha1 e tlieir 
~~or t l iern  Among the limit withi11 this region. 
latter may be mentioned the mulbe~ry, Iloney- 
locust, lientnclry coffee-bean, ant1 pecall. The 
hickories ancl black ~ ~ a l n u t  were plentiful i11 tlie 
ilnmetliate region of the IlIississippi alld east- 
wartl, when the country was first kilo\>-n ; ancl 
those trees seen1 to be the natuml associates 
of the oaks. 

Xow, there are two general ph~sica l  concli- 
tioils which are inimical to forest-growth ; and, 
wherever either of thein is ft~lly establishecl, 
forests cannot exist. One of these conditions 
is an arctic climate, whether produced b- high 
latitude or high elevation above tlie sea : and 
the other is an arid climate, or one where tlie 
an~lual rainfall is insufficient for the purposes 
of agriculture. I holtl, that, in all regions of 
tlie earth which are not affected by citlier of 
these great climatic conditions, the foresting 
a11~1 reforesting of the surface, wliicli is covered 
by a soil suitable for vegetable gron-th, is ljrac- 
ticahle for certai~i liincls of trees. 

Seitlier of these conditions exists within the 
great prairie region as I have i~~dicateclits 
ho~uiclaries. I t  should therefore be expected 
that forest-trees would grow there, w e n  if no 
experimental proof of tlie fact had ever been 
made. As one goes westward fro111 this region, 
lio~vever, he finds tlie country incapable of sup- 
porting a gron th of forest-trees for tlie same 
reasoii that it will not support a farni-crop ; 
nainely, because of its aridity. Both trees 
t~i ic lfarin-cr011~ can and do grow s~~ccessfnll:, 
r~pon the prairies, because they have sufficient 
moisture from rainfall. Also, if one sl~ould 
go northward far enough, he woulcl. of course, 
come to a limit of the successfi~l growtl~ of trees, 
ancl also to a limit to tlie growtll of any farm- 
crop ; but that lilnit is far beyoucl the ~~or the rn  
boundary of the region liere discussetl. 

The esperiments of the clwellers u11on the 
prairies have denlonstratccl that not only may 
a11 the indigenous trees of tile acljace~lt valleys 
be made to grow on all varieties of its soil, 
but also that many Binds of eastern and esotic 
forest-trees, as well as most of the coininon 
fruit-trees, will grow tliere equally -.ell. They 
hare shown that the owner of any productive 
farm in that great region need not be deterred 
from lslantii~g any of those trees upon it. from 
any other consideratioil t h a ~ i  he woulcl give to 
the planting of a farm-crol). 

These experiments sliow that certain kinds 
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of trees grow fro111 artificial planting much more 
readily ancl rapidly than others, the cotton-
wood exceeding all others in these respects. 
Next, perhaps, comes the co~nlnon locust, 
which, however, was not indigenol~s within 
the prairie region ; but the cultivation of this 
~~alustbletree, whicli was formerly practiseel 
there with great success, wns snspenclecl, some 
twenty Sears ago, in consequence of tlie rav-
ages of the ' horer.' Then follon, certain trees 
which I name in the order of the apparent 
readiness and rapidity of their growth ; namely, 
white maple, elm, hlacli ~ ~ a l n u t ,  linden, oaks, 
and hicliories. 

The greater reatliness :lnd rapidit! nit11 
which some of thc trces namccl will grom 1)y 
artificial planting (lo not imply that tliey have 
any grcatcr vitality or permanence after their 
growth is establislierl than thc othcrs : it only 
implies thnt they have greater promptness of 
oitality in cstahlishing their growth. IJor es-  
ample : thc cottonwood may bc gr011~11 with 
almost equal facility from the sccd or from 
cauttings ; bnt the oaks, hicliories, ant1 walnuts 
cstn be successfully grown in practical forestrj 
only from the sced. Even thc transplanting 
of these trees is not usually snccessfi~l, but 
their cultiration fro111 the seer1 is casg and 
natural. 

T\Tliile tliese facts concern the practicnl c ~ l -  
tivator especially, they also haie an iinl)ortant 
1)earing upon thc question of tltc original ($is- 
trihutio~l of forests. Thc csperiments re-
ferred to also show that not only will certain 
of the indigenous trces of thc prairie region, 
which preferably grew upon tlie inoist soil of 
the river-valleys, grow thriftily upon the "1)-
land prairie-soil, but that all kinds of the incli- 
gcnons trces, as well as many others, ~vill also 
grom thriftily npon all varieties of that soil. 
I t  is true tliat some of the soils -those of thc 
loess of the Mississippi valley, for example -
mere more ready than others to receive tree- 
growth by the natural process of tlistribution ; 
but this does not alter the fact, that nll varie- 
ties of prairie-soil mill receive and support an 
abunclant forest-growth, wlien easily available 
artificial conditions are applied, ancl cont~.olla- 
ble unfavornble conditions are rcmovetl. 

I have so far spolien of the facility with 
which trees will grow upon prairie-soil by nrti- 
ficial planting. I have now to speali of another 
phase of the subject of tlie propagation of 
forest-trees ; namely, that of their natnrnl 
encroachment npon prairie surfaces. 

The borders of the primitive prairies, where 
R oodland and pr:lirie joined, mere usu a11"l' OC-

caupiecl 1-1ythicl<cts of hazel nnd other sllrubs, 

~ningletl \\-it11 stuntetl trees, Also, ful. consid- 
erable clistanccs out upon the grassy surface, 
there were nnmeroos clwarfetl stubs of oaks, 
hicliories, ant1 other trees, sometimes putting 
out s~nal l  ))rancher, only to be clestroyecl in a, 
year or two by the fires ; sometimes burnt to 
the ground, but tl~c>irroots remaining alive, 
and sending up ~~igorous  shoots nes t  year, only 
to be burnt off' by the nest fire which sliould 
sweep across the :i(l.jacent prairie. The prairie 
ljorders were thus kept stat ionag year after 
year by tlie lires. I t  as a perpetual contest 
betwce~i vigorous :mil progressi~re vegetable 
life and its (lead13 enemy. nith n1:ttcrinl con-
quests 11pon lrrit'ller side. 

As soon as thc aniinal fircs were stoppetl I)) 
the increasing inhabitants. which they clid as 
a necessary provision for safety, the ~iatural 
encroachincnt of the forests upon tlic. prairie 
borders went on so vigoronsly, that i t  1.equiret1 
thc preventive mean, of agricult~~ral  o c r r ~ l ~ : ~ ~ l t ~ g  
to clicck it. 

Therc arc now many tl~ousands of :lcbles of 
lnutl in thc great prairie regiol~, nl~icli are 
tlenseiy covered with a full variety of mature 
forest-trec.s, which werc parts of grass-covcretl 
11r:iiric borders when the conntry was first sct- 
tlecl. I11 inan) cnsrs, cnltirated farms, wliicli 
Irere originnllg established upon tlie open prni- 
rie b o ~ ~ l ~ r s ,  are now surr01111decl hy ~oor l land,  

w11ic.h has become such by natural means since 

the fircs were prevented. Donbtless, local con- 

ditions l iwe varied the rate of enr~~oachment 
of 

forcst-trees npori the prairie hor(1crs ; but i t  is 

~ J ~ Z I ~ I Ithat the natural tenclencj is, :~nd always 
lias beell. in tliat direction. This tendency is. 
in fact, the lcndiug elernelit in original forest 
tlistrihntioi~.-a yiocess, mliich, in the present 
case, beginriiilg ~vi th  the close of the second 
glacial epoch, pi~olr)ahly progressed mainly from 
tlic. eastward and south-eastward. This process 
of distrihutioii ivas only partially accomplished 
in the prairie region when it was first known 
to white meii. No doubt, the uncompleted 
state of tlie distribution was primarily clue to 
the want of necessary time for its accoinplish- 
mcnt since the distribution began ; bnt it was 
certainly long hrld in clieck by the zmnnal 
prairie fires. 

I t  is not lily present 1)urposc to discuss geo- 
logical questions with regard to tlie prairies ; 
but since the renlains of trees, which have not 
nilfrequently bee11 eshuinecl from beneatli the 
surface in that region, have been supposed to 
afford proof of the former forested contlition of 
the prairies, it is desirable to refer briefly to 
that subject. I t  is no donbt true, tliat tile great 
prairie region was fortnerlg occwpietli)~ a forcst-



growth. as I ~ ~ I I J Jotlle~, uom treeless parts of 
North America have been, not excepting at 
least a large palt  of the present arid region ; 
but those forests existed in other geological 
epochs, and they have been destroyed by sub- 
sequent i infa~ orable physical changes. The 
region of the great prairies has also bcen shorn 
of its forests once, :incl perl~aps tn ice. since the 
ter t iag  period : that is, in tlie tertiary 1)e:iotl. 
and even bcforr, :in estcnbi~e arbore:tl flora 
prevailetl i;i Kortll A~nerica, n~llich mas closely 
related to tliat ~ h i c l i  now exists ; but, mith 
the accession of the glacial epocli, the forests 
of the region here discnssetl were necessmil~ 
wholly destroyc~d, t3scept. pertlaps, along its 
southern borders. 

Acc~llilulating e~idence  seems to sho11 , that 
there was an interglacial epoch of ternperate 
climate. tinring ~ ~ h i c h  11 asthat great region 
again csovcred with forests, and that these 
were in tnrn destroyed by the second glacial 
epoch. I t  is the remains of' these interglacial 
forests that have been so freclnently found in 
excavations mnile in the prairie region, ancl 
mhicll liare excited so inuc.11 local interest. 
Those forests mere e.riclently rxtensivc ; but. 
unlilae those non living there, they seem to 
have consistecl largely of conifers. I do not 
doubt, that, at the close of the sccoiitl glacial 
epoch. the present prairie region of the Unitecl 
States was as completely destitute of trees ns 
any of its p~esent  prairies u ere when vhitc 
men first discovered them. The ol)iiiion also 
seenls a reasoilable one. that the fbrcstiiig of 
the prairies has be,eii rlowlj in progress, ever 
since tlie close of tlic secontl glacial epoch, by 
the process of n:ttural dispersion, niid, fnrther- 
more, that this dirpersion of trees progressed 
rnainly fi or11 the south-casiward.  S o t  onlj 
were the interglacial forests nccessariljl cle-
stroyecl by the icy visitation of the second 
glacial epoch, bnt the whole, or ~icarly the 
whole, surface was rewronght, a11c1 practicallj 
a new soil was protluced b the glacial actiou 
and tlle subsequent physical conchtions. 

Such a new soil wonld naturally be first oc- 
cnpiecl by herbaceous plants, whose nbnndant 
and an~iually matured seeds are so readily 
distributed by natural ineans. So, also, the 
pioneer occ~~pan t s  of the new land among the 
trees would doulitlcss be those wliose light and 
abundant seeds are capable of 11eiirg distributed 
by the winds, and whose most congenial habi- 
tat is upon the moist grounds wliich border the 
streams : such are the cottonwood, willows, and 
elm, for example. Tt is especially the first two 
that are fotlncl t o  be the most atlvancerl of the 
westcArn arboreal pioneers tipon the bortlers of' 
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tlie great plains, and uhich were cloubtless the 
pioneers in the primitive foresting of the prairie 
region. Other trees followed those pioneers 
more slowly, for their methocls of propagation 
were slower ; but still the tnethocls of natural 
~ropagatioii of the major i t~  are suniciently vig- 
orous to suggest, that, if the prairie fires had 
never been ilitrocluced, the e:~rly settlers moult1 
11ave foujlcl tliat great rc.gior~ a forested instead 
of a prairie one. 

Ilon long the battle of the fires against the 
trees co~~tinuetlis ilot known ; and by n-11at 
stlccrssire steps the latter ~acceeclecl in gaining 
and holding even the small strips of land along 
tlle borders of the streams of so wide a region, 
hnnilreds of miles from the place of their 
original tleparture, it is difEcult to sa j  . I t  is 
probable that the pioneer trees effected their 
occupancy there. to a large extent. before the 
fires prevailed, and that their presence favor- 
ably modified the immediate conditions for the 
occupancy of other trees. The streams also 
seem to h a w  favored their occnpancy. not only 
by the aclditioiinl rnoistnre which they gave to 
tlie acljacent soil, but by acting ns checBs to tlrc 
fires which alternately swept the prairies on 
each hand, lessening the average frequencj-
of fires npon their bordering bottom-lands 1)) 
perhaps one-half ol' what it otherwise wonltl 
have heen. 

The snbject, ns 1haye attemptecl to presei~t 
it,  may be sunimed u p  hriefly as follons : in 
the n:ltnrnl geographical clistrihution of faunas 
n~ld  floras, nature ueccssarily f s c s  thc potential 
bounclnry of snch distributioi~ at  a greater or 
less ilistancc in aclvai~ce of the boiuldary of' 
act~lal occnpancy , and, when these two honnd- 
tuies conie to coincide. the1 e is necessarily air 
entl to clistribntion. When the prairie region 
was first Bnown, the potential boundary-line 
of forest occul1ntion was at  least five hnnilretl 
miles westn-art1 from that of full occupancy. 

At the close of thc glacial epoch the whole 
of the great p~airie region was practically cles- 
titute of T-egetation, but its nen7 soil was capable 
of snl~porti~rg an abundant and varied growth. 
IIerbaceo~lsregetation first occnpiecl the soil, 
nncl trees followecl more slowly. The obstacle, 
to the occupancy of the new soil by forest-trees 
at  the close of the glacial epoch were, first, the 
s l o ~ ~ n e s sof the process of' natural distribution ; 
second, tlie pre-occupant!- of the soil by her- 
baceous vegetation, preventing or retartling the 
erective germination of the seeds of trees ; 
third, the srrbseqi~ent prevalence of a~lntlal firer 
npon the grassy sarfaces, which retarded forest- 
growth. 

The conditions f'avorable to the natnral dir 
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tribution of trees in that region were a fruitful 
and congenial soil and a favorable climate. If  
the fires had never been introduced, the two 
first-named obstacles to forest-distribution in 
the prairie region would probably have been 
practically overcome by the time when the 
country was first settled ; but, upon their in- 
troduction, an equilibrium of the retarding and 
accelerating forces was established and long 
continued. With the final cessation of the 
lives, and with the favoring conditions incident) 
to agricultural occupancy, that eqoilibrium was 
tlestroyed, and the vigorous natural tendency 
to forest-distribution again asserted itself. I t  
is now in full force except where it is checked 
bg human agency ; and it is greatly accelerat- 
ed where such agency is exerted in its favor. 
I t  therefore only remains for the inhabitants of 
the great prairie region to decide whether their 
land shall be forested or treeless. 

C. A .  lV14r.r~. 

THE APPLICATION OF PHOTOGEZA PHY 
TO THE PRODUCTION OF NATURAL 
HISTORY FIGURES.' 

F~onf the accuracy and rapidit1 of its de- 
lineations, photography has proved itself an 
invaluable aid to science, although in natural 
history its use has been somewhat limited from 
the difficulty or impossibility of puttiug many 
of the objects in a vertical position. To make 
photography applicable to all classes of objects, 
it is simply necessary to have the camera so 
arranged that it mag be placed a t  any angle 
from horizontal to vertical. The object to be 
photographed may then occupy its natural 
position, whatever that may be. For the last 
ten years, there has been in constant use, in 
the anatomical department of Cornell univer- 
sity, an apparatus constructed ou this principle. 
I t  consists essentially of a camera fastened to 
a board that may be swung from horizontal 
to vertical, and clamped firmly a t  any angle. 

With this instrument have been photo-
graphed, not only objects ordinarily photo- 
graphed with a vertical or horizontal camera, 
but delicate embryo brains and other objects 
that would collapse if removed from liquid. 
Living salamanders (Nectari) have been pho- 
tographed under water, their gills remaining 
completely outspread. 

1 Papers on this subject were given by the writer at the meet- 

ing of the American association for the advancement of science 

in 1879, and a t  the meeting of the Society of naturalists of.tbe 

eastern United states in 1883. The only other persons employing 

a vertical camcra in photography, known to the writer, are Dr. 

Theo. Deecke of the state lunatic-nsylum at Utica, N.Y., and 

Dr. Dannndien of Lyons, France. (For the last, see An-

thony's Photographic btrllrtin, December, 1883,p .  404.) 


A photograph answers the requirements of 
a scientific figure in but few cases; as the 
object usually is to bring out with diagrammatic 
clearness a few details, subordinating or omit- 
ting others : hence the photograph is used as  
the basis of the figure ; that is, the object is 
delineated of the desired size, all the parts 
being in their proper relative position. From 
this photographic picture may be traced all the 
outlines directly upon the drawing-paper ; thus 
avoiding the tedious labor of measurement by 

PIG.I.-Side view of a vertical camera. A, the table supporting 
the camera; B, levelling-screws; C, shelf for holding a box 
of sand as counterpoise; D, stage upon which the object is 
placed (it is made parallel with the top of the table) ;E, camera 
with cone. F, slotted brass guide (see fig. 2) ;  ff, the pho- 
tographic Abjective (its cap is made of cnrd.board, and covered 
with black velveteen; i t  is held in position by two rubber 
bands). H frame hinged to the table, and supporting the came- 
r a  I,&o;able board to which the camera: is clamped; J, head 
of 'the focusinq-screw; K,block fastened to the movable board 
I and containing the nut which receives the focusing-screw; 2,semicircle by which the frame hearing the camera is set a t  
any angle; *If, thumb.screw pressing against the semicircle Z, 
and serving to fix i t  at any point. 

the altist, and leaving all of his time available 
for artistic work proper. 

While, however, the use of the photograph 
for outlines diminishes the labor of the artist 
about one-half, it increases that of the prepa- 
rator ; and herein lies one of its chief merits. 
The photographs being exact images of the 
preparations, the tendency will be to make 
them with greater care and delicacy, an4;i&e 
result will be less imagination and more reglity 
in published scientific figures ; and the objects 
prepared with such care will be preserved for 
future reference. 

In the use of photography for figures, several 
considerations arise : lo.The avoidance of dis- 
tortion ; '2". The adjustment of the camera to 


