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TJIB SPHERE OF 2'HE .UNITED STA TES 
GEOLOGICAL SURVEY. 

EVERsince the estahlish~nent of the U. S. 
geological survey, in 1879, there has been a 
qncstioii as to tile extent of the territory 
subject to its researches. The legislators 
who framed tile organic law intendccl to malie 
the field of in\-cstigation co-extensive with the 
United States ; but they failecl to employ un- 
mistaliable language ; and the officer on nl io~n 
clc~olrecl the interpretation of tlic l a v  con-
strned , national clon~ain ' to Incan only those 
states ancl territo~ics in nhich are public 
lands. I t  scemecl to those interested in the 
1)-orli, that this restriction was unwise ; and a 
resolntion to remove it mas iiitroclucecl in the 
nest  Congress. The IIouse accerled nithout 
a dissenting voice, but in the Senate the cry 
was raisecl that statc rights mere being invacled. 
A political cliscnssion ciisuccl, s n ~ dthe propo- 
sition failed to reach a rote. I11 1882, Ilon-- 
ever, .the paragraph nppropriatiiig money for 
the surley nas  so altered as to extend its 
operations to tlie whole country ; a t  least, so 
far as is necessary for tile prepar:ttion of a 
general gcologicnl map. 

Lrntlcr the autl~ority thns grantecl, s e ~ e r a l  
new n-o~ks have bee11 initiated, and t n o  inves- 
tigtitions alrearly 7r1eg1111 h n ~ e  heen carried into 
new territory. Of the new undertairings, the 
most iml~orta~ltare geographic. Three topo- 
graphic parties and one triangulation 11alty 
wcrc sent to the Appalachian inoniitai~is in 
N o ~ t h  Caroliaa, ancl acljacciit portions of Ten- 
nessee, Keiituclij-, Virginia, and West Vir- 
ginia ; and a base-line was measurccl in Ar- 
Iiaasas as a first step toward the mapping of 
the Ozarlc mountains. An investigation of tile 
mcsozoic strata of caster11 Virginia, Xorth 
Carolina, and i\larj-land, alrcaQ, begon by 
Prof. S17illiam 11. Fontaine, n-as take11 up by 
the surveg- ; and n beginning n-as made in the 
stucly of the Orange Sand of the Gulf States. 
The n-orks preriously instituted, but now ex-
tended to lien- gronncl, were the stacly of the 
northern drift, by Prof. T, C. Chamberlin, and 
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the study of the copper-bcaling rocks of the 
Lalie Slil~erior region, by Prof. R. D. I r ~ i n g .  

The ten~porary i~estriction to n-hich the sur-
vey w:ts snbjectccl led to n ficc discussion, 
not o111y of tlic coiistitntio~ial cornpeteiicc of 
the nntioil to investigate the mineral resources 
of the states, but of the proper fimctions of a 
scientific surrey e~iclon-eel by tlic government. 
ancl of the relative f~~nct ionsof national and 
state geological snrx e j  s .  The fact n-as cle-
~cloped,  that tlic clircctors of tlic existii~g state 
surveys, alniost nrithoat exception, favored the 
establishment of a national survey, but that 
the wistloln of the measure 'iras questioned by 
several geologists not clircctly conncctcd wit11 
statc worlr. The chief ground of objection ap- 
peared to be, that the local interest essential to 
thorough local worli c~oulcl he best secnrecl by 
local orgm~izations ; the chief ground of sap- 
port, that the worli in each state must develop 
scientific problems soluble only by inrestiga- 
tions carried heyond the lines of the state. 
Tliose who recognize both these consicler a t '  1011s 
hope that tile inauguration of the i~ntional n.orlc 
will 11ot be follorved by any abatement of state 
n-orli. Certainly there is ample rooin for I)oth ; 
and a national survey is no more competent to 
discnss local questions than are statc surreys 
to aasmer those of :L general natare. 11-itl1 a 
~ ro l>c rdiferentiatioii of f~~iict ion,  there need I)(> 
no niore overlnpping of work than is necessary 
to promote s:~lr~tary discnssion. So far as in-
dicated bg- its initial ~vork, ille national survey 
prrrposes to co~ifine its attclltion to resea~ches 
the subjects of wllich lie in several states, ancl 
the results of n~hich liarc inore thail a local iii- 
tclcst. Professor I r l  ing's investigalioa of Ibe 
copper-bealing rocl\s leacls hiin, of 11ecessit~-, 
illto three states ; and Professor C'ham1)crlin's 
s tuc l~of the great moraine lnarking the seconcl 
clirision of tile glacial el)ocli, has carried liim 
ancl his assista~its illto t l l i r tee~~ states and oiii3, 
territory. Tlle scientif c T alae of a nation: ,l 
orgaiiization is especially illustrntccl by t he 

latter ~ o r l i .  IThile Professor C'httmberliii 'nas 
had thc advantage of a great body of l~~lblif , ,b~d 
material, he iie~ertlieless owes to tlic T,'. S. 
survey tlie opportunity of tracing, and ~ ~ l i t i ~ ~ g  



into one continuous chain, some three thou- 
saimcl miles of terlninal moraine. If  this com- 
prehensive view had been possible to some 
geologist twenty years ago. how different inight 
be the literature of our clrift ! 

IMPROVEMENT OF T H E  NATIVE PAS-
TUEE-LANDS O F  THE FAR WEST. 

ITis a well-known fact, that the greater part 
of the United Slates nest  of the meridian of 
Omaha is unfit for tillage. IIere :111(l there, 
there are strips of lancl. -ivllicll have a larger 
rainfall, that m q  k~e brought ~ulcler the plough ; 
ancl along the rivers there are narrow belts of 
lancl that m q  he iiiacle tillable by irrigation. 
A ljortion of this region is utterly barren ; but 
a large part of it -probal~lj not far fionl one 
million square miles of the whole area. or aim 
area nearly olle hunclred times the surface of 
&Iassach~~setts--bears a scanty crop of grasses. 
The natul a1 use of this region is already recog- 
nized : its sole worth is for the pasturage of 
cattle aild sheep. Alreaclj a great herding 
inclustry has beell created in this ~eg ion ,  -one 
that has an i~nportwnt bearing on the food-snp- 
ply of this co~nltry ancl of Europe. 'The oiilj 
linlitation on the great extension ofthis inclt~stry 
is found in the scantiness of the herbage slilcl 

the inaclecluacj of the vater-supplj . The lat- 
ter e ~ i l  is probably reinerliable, in most cases at 
least. h\,  n ells or 1,) s to lage-~eser~oirs, which 
shall retail1 the ab~lnclant n aterfall of the rainy 
season. 1 propose to offer solne suggestions 
concerning the possibility of bettering the 
herbage of forage-plants. 

A11 the grasses that now grow in that region 
make lout a scarltj' herbage. I am informed 
by stock-iaiscrs, that the best langes ' require 
from fifteen to tn enty acres to a head of horned 
cattle, and that from this ~mnsual goodness 
the ranges ' decline in ~vdue,  until, in nmny 
clistricts, a hundred acres is reqaired to supply 
a beast. The vide extent of the langes neces- 
sary to afforcl pasturage to herds of profitable 
nnnll~ers makes the snpplj of water more cliffi- 
cult than it otherwise n-onld be. 

It sec mi to me possible that the pasturage 
of tlii- region ~liight bt. materially iinp~ouccl 

@vthe :ntrodnction of graiscs and other fornge- 
ylrlnt~ iucligei~ous to regions having soilletlmiimg 
lil;? tiie same conditions of clirnatc, hfy rea- 
sol~.Sfoi, hope in this matter ale snl)stantial!y 
a, f olloms . the experience of settle~nent111 

t1lisc"ounti.y shows that the grasses arc nmole 
easily feralized thml any other of our clo-

nlc~bicrtcd plants ; s e ~ e r a l  of then1 show a 

[VOL.I., NO. 7. 

willingness to escape to the wilderness; so 
that there is hope that a caref~ll selectio~l ill 
vaiious lallcls might aifb~cl soine other species 
that monlcl run wild on our dry plains almcl 
n~ouatains. Eorol>ean esperimellts in natural- 
izing glasses llare been fairly successf~~l. as ila 
the case of grasses to ljrotect d~ulles from tlle 
action or the n iilcl. 

There are many regions in the wo~ld  mlie~e 
grasses ha1 e c le~ eloped to sttit just socll coil- 
clitions as we hare on onr l>lains ; ailcl in soine 
of those region5 the lseliocl for the plocess of 
de\elopinent to go on has been far longer 
than in xortll L'Lmelica. In North A~~merica i t  
has been but a single gi~ological period since 
the 1 egc.tation of the 1)l:tins allcl Bock1 D1oll11- 
tains Tas well \\rateled ; while In L'Lustralia i t  
seems liliely that the clqiiess of the climate 
has been in esisteucc fiom a rather remote 
past. The s:raie 1s probablj the cu\e in the 
northern palls of Asia and in Sonth Africa. 
Good efrects from the int~oiluctioa of foreigii 
forage-l>lants may be hopecl for, if the only 
result mere an increase in the ~ a r i e t y  of the 
herbage on the plains. T i t h  the poorest 
grasscs thcre are generallj wicle interspaces 
betn een the tussoclis of higli-growing species. 
If  these in t c r~a l s  coulil be filled nith other 
forage-plants, the coilseqaelmcc moult1 be a 
greater amount of foocl to the acie. 

I n  the effort to naturalize foieigii species of 
l'olage-planti, attention shonlcl bc paiil to all 
foims of pl:ult~ that calm afforcl pastu~nge or 
b~ owsiilg . 'l'lmere ni c fo1 nms that mould I I I ~ ~ I J  

be liliely to do nell aloilg the stieams, that 
nlight no1 succeetl so n ell in the open co~umty . 

The regions that are likely to S~~rnish plants 
cnlculutecl to floutish in a ~.egion of lo\\- rain- 
fall include a l a ~ g e  pnit of the earth's snrhee. 
Those that monlcl succeed in Dal<ota are not 
liliely to do well in Texas or Arizona. For 
the ~morthern I t~gion, tlie uplands of northern 
Asia 01 of Patagonix are the nmost pro~nising 
fields of search; ~rhile.  f o ~  the middle and 
soocl~ern fieltls, the valley of the La Plata, 
so~ltlletn Africa, L2r~s t~alia. ancl the Algerian 
clistrict, Inaj \tc loolcecl to f o ~  suitable species. 

Tile c-.;perimcnt is natuially one for the fecl- 
era1 go~er i~mel l t  to unclertalte, but it need not 
be costly. Thiee exl~e~iinental onestations -
in the nortlierrl pm t of Sehiaska, one in Tesas,  
ancl one in Aiizonn -TT onld seive the needs 
of a thorough tli:~l. 'Pen tho11s:lnd dollars 
per annnm at  each station shoi~ld ineet all the 
expenses of a sl~fficiellt tlial : at least, until 
i t  was that the e x p e ~ ~ m c n t  proven ~ o n l dbe 
soccessful. If  we add tile exl)ellses of a trav- 
elling student of nilcl ibrage-plants (pelh$ps 


