
IRRIGATION I N  T H E  UPPER JIISSOURI 
A ~ V DYELLOTVSJ ~ ~ O A ~ EVALLEYS.  

INcrossing the great plains over the Union 
Pacific railroaci, through Nebraska and TVyo- 
ming, or over the Kansas clivision through Tian- 
sas aiid Colorado, one is strucli not only by 
the aridity of the countrg-, but also by the fact 
that 110 streams of mater esist there, adequate, 
if completely utilized, to irrigate any consicler- 
able part of that immense area. One is also 
struclr by the monotony of the physical fea- 
tures, the absence of mo~lntains or hilly areas, 
as well as of timber. The possibility of set- 
tling this vast region seems very remote ; and 
only the discovery of some new ancl as yet 
untried method can prere~i t  these plains from 
constituting, for ages to come, the great rlat~iral 
barrier between the east and the west, -a bar-
rier far more complete than that furnished by 
the Rocliy 3Iountains themselves. 

This condition exists to a greater or less es-  
tent as we go southward, though the direction 
of this belt of uninhabitable conntry lies some- 
what to the west of south. Before I had seen 
Dakota or Montana, I feared, when reflecting 
up011 these facts. that such a belt might extend 
northniard also, and thus, as it were, actually 
divide the United States into two sections, 
marked off from each other by a permanent 
physical obstruction. This problem seemed 
to  me of the lltmost importance. for i t  is the 
remote future that must be considered ; and if 
the conntry has proved capable of so nearly 
dividing upon an east-and-west line, where 
there does not exist a single natural feature 
to render the two sections distinct, what might 
not be apprehencled at some future day, when 
sectional differences arise betmeen tlie east and 
the west, if cut off from each other by an nnin- 
habited desert fire hundred miles in vidth? 

I t  mas therefore mith special interest that 
I stuclied the aorthern extension of this belt. 
The fact that the isohj etals actually curve 
eastward, i.e., that the precipitation is less as 
me go aorthvr.ard 011 a g i ~ e n  meridian, lecl me 
to suppose that the difficulties woulrl not dimin- 
ish. I t  is certain, however, that the decreased 
eyaporation, doe to the reduced temperatures 
of tlie more northern parts of the clry belt, 
much more than compensate for the difference 
of rainfall. I t  is, moreover, cu r ren t l~  believed 
by the inhabitailts of these more ~lorthern clis- 
tricts, that the atmosphere is co~istantly kept 
somewhat moist by the influence of the Pacific 
coast and the Upper Colulnbia region. A 
sllort sojourn on the Upper lIissouri and Pel- 
lowstone Rivers conviilced nie of the accuracy 
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of this view. The general movement of the 
atmosphere is from west to east. The moun- 
tains to the westward are not high, -at least, 
except a t  isolated points, -and do riot, there- 
fore, s~iffice to coildense all the moisture that 
passes over them. Near the sources of these 
streams, as at Bozeman, crops are raised mith- 
out irrigation, whenever they can withstand the 
frosts, although the rainfall is there only six- 
teen inches per annum ; and the salile is true 
for eastern Daliota, with no greater precipita- 
tion. I t  is also a matter of record, that the 
temperature on this latitude diininishes toward 
the east, ancl that colcler weather prevails in 
Minnesota than in Ds~kota, and in Dakota than 
in llontana. The people attribute this to the 
occurrence of what they denominate 'Chinook 
winds ;' i.e., winds laden with moisture, and 
moderated in temperature from the warmer 
regions of the Pacific slope. 

Notwithstanding this, it  must still be con-
fessed, that, for all the lower parts of this region 
of country, -the proper valleys of these 'ivers, 
- irrigation is essential to successf~~lagri-
culture. All statements to the contrary are 
inspired by interest, usually by the railroad ia- 
terest, mhicll hopes thereby to increase travel. 
A number of instances of this came to my 
notice, one in particular, in which a resident 
who had published such a statement in a rail-
road circular was found reaping a field of nn-
filled oats, six inches high, to  be stacked for 
foclclcr. 

I s  this country, then, inhabitable, i.e., c a p -  
hle of sustaining a population? No one mill 
deny that it now possesses advantages for 
stock-raising ; but a country which is only fit 
for floclis ancl herds can never have snfficieilt 
population to give it importance in a state. A 
mining region n~ag- attract enough inhabitants 
to become somewhat iafloential, and will re- 
main so as long as the mines continue to yield. 
But the only permanent and reliable basis of 
population is agriculture. I t  is not necessarj:, 
however, that all the land be cle~oted to agrl- 
culture : in fact, it  really needs that only a 
small portion of the soil he actually under the 
plougll to support comfortably a region in which 
other operations call be carried on in parts not 
adapted to agriculture. I f  that portion of the 
Upper 3lissouri ancl Yellomstone valleys which 
lies between the river and the first general rise 
or terrace, inclucling the valleys of the nuiner- 
ous coule'es, or creelis, that flow into it as far 
as the same level wutild extend, could be ade- 
quately irrigated, this area trould furnish an 
agricultural basis, sufficient, with the great 
stocli--raising region that lies back of it,  to 
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guarantee the ultinmte settlement of the coun- 
try to any required degrcc of density. I syeali: 
of the valleys of these rivers, because it is along 
these that railroads are either alreacly con-
structed, or are soon to he constructed ; ancl 
also, because, whatever may he the case else-
where, a large part of these ralleys far abo) e 
the flood-line is alluvial in character, ancl highly 
fertile. 

Now, in comparing this region once more 
with that of the Upper Platte, whether with the 
south forli: in Colorado, or with the north forli: in 
Wyoming, one great distinguishing fact of the 
utmost importance presents itself. This fact 
is, that while, if every drop of the water that 
flows in the Platte and its tributaries could be 
turned upon the land, it would only irrigate a 
small fraction of its own alley, we have in the 
Missouri and Pellowstone, even in August, a 
volume of water large enough, if economically 
applied to this object, to convert the whole of 
the arable laud lying acljacent to tliem into a 
rich agricultural region. 

Major Powell and his able assistants have 
carefully calculatecl the relation of water-supply 
to irrigable territory ; ancl they come to the con- 
clusion that in Utah a flow of one cubic foot 
per second will irrigate one hundred acres of 
land. I f  this should prove a low estimate for 
Utah, where evaporation is so rapid that i t  
dries up large rivers almost in their course, 
i t  would certainly be a~nple in the region of 
Chinooli: winds. 

The volume of water carried by the Upper 
jlilissouri ancl Yellowstone for that part of their 
course of which we are speaking has not been 
definitely ascertained. The average annual dis- 
charge of the Missouri Xiver at  its mouth mas 
determined EIumphreys ancl Abbott at 120,- 
000 cubic feet per second. A measurement 
was once taken a t  the source of the upper 
Dfissouri, i.e., at  Three Forks, a t  a time when 
the river was found to be four feet below high 
water, and eight inches above low mater, when 
the volume was founcl to be 8,541 cubic feet 
per second. Between these two great ex-
tremes we are compelled to estimate for our 
present purposes. Perhaps 50,000 cubic feet 
per second would not be an excessive estimate 
for the rolume of the Missouri below the mouth 
of the Pellowstone ; or, rtssu~ning, as is claimed, 
an  equal volume for each branch, 25,000 feet 
each for the two rivers above their junction. 
The calculation shoulcl not be based upon low 
water, since little nse can be nlacle of vater in 
August and September, vhen the rivers are low- 
est ; while it is in 3lay and June, when the water 
is still high, that irrigation is chiefly required. 

Each of these rivers, could all their water be 
utilizcil, would irrigate, at  the above estimate, 
2,500,000 acres, or iiearly 4,000 square miles. 
This average would hold for points higher up ; 
since tlie supply of these streams from their 
tributaries scarcely exceeds the evaporation, 
and the 3lissouri is not much larger at  Fort 
Enion than at Fort Bcnton. The distance 
between these points, by the windings of the 
river, is 669 miles. If the valley of this river 
could be irrigated to a width, on an arerage, of 
two miles, this would make, at  the most, lcss 
than 1,400 square miles of surface. This, how- 
ever, wo~ild be reducecl in many mays. The 
smaller curves would be straightenecl. 3Inch 
of the way the valley is narrow, and for long 
stretches, especially in t l ~ e  upper porlion, it is 
reduced to a mere caiion : 1,000 square miles, 
or 640,000 acres, wo~tlcl be a large estimate 
for this portion of the Upper RIissouri, which 
certainly would not require more than half of 
the available water. 'I'he same would be true 
of the Yello~vstone ; and thus, after thoroughly 
irrigating their o x n  vallexs, tliese great rivers 
might, should this be found practicable, fnrnish 
large quantities of water, to be conducted from 
points near their elevated sources to other out- 
lying fertile tracts, which would also become 
the centres of a wide-spread ancl thrifty popula- 
tion. 

To this scheme, I am aware, many minor 
objections may be raised, such as the clestruc- 
tion of navigation, about which there would be 
differences of opinion, but especially respecting 
the method by which i t  could be put into prac- 
tice. This latter question, neglecting all cle- 
tails, we may now briefly consider ill its most 
general aspects. 

I t  is in tlie nature of things, that the settlers 
themselves of the districts in question can 
never carry out this extensive system of irri- 
gation. To  be inacle a practical snccess, i t  
woalcl require an irninense outlay of capital. 
The few who will go there, linowiiig that no 
such system exists, could never afford to in- 
augurate it. The effect of its not being done 
~ n ~ l s tbe to prevent its ever being clone : there-
fore, under the ordinary laws of supply and 
demand, it can never be accomplished ; yet no 
one in this age of great engineering enterprises 
will deny the physical possibility of such s~ 
scheme. Scarcely any one, prol~ably,C O L I ~ C ~  

be found to question its importance. I t  must 
be clear to all, that, if the means of readily 
irrigating there lands existed, t h ~ t  country 
would be rapidly fillecl up by a thriving agri- 
cultural pol>ulation, m-hich mould bring after 
if its customary train of civilizing agencies. 



Ancl tlie political-ecao~~omist1<11ows that this 
rlicans incre:tse of iiatioaal wealth, while the 
statesman sees in it enhanceel national stability 
and power. Bet. b r  the natural method on 
whicli civilization ~ Z L ~ V ~ ~ ~ C C S ,tlie coilclitions to 
this much-neecled settlcinellt can never be 
sect~red. 

Notmithstandin~ Ihis, I believe this encl will 
yet be reached. 3 ~ h e  human race is rapidly 
olltgroming the natural or genetic mettlocl. 
There is another mrthod, scarcely as yet rec-
ognized by the politirai-economists, but rr hich 
is being more and more resorted to by enlight- 
ened men for overcoming sucll great physical 
obstacles to the attainment of clearly-1x1 ceivect 
advantages. This is the inethocl of foresight, 
or calculation. Individuals employ it for tlie 
attainment of both private ancl p ~ ~ b l i c  encls. 
Capitnlists combine, and lead civilization illto 
regioi~s it ~ ~ o u l c l  otherwise never 1l:lre pene- 
trated. I t  is ver7 probable that a gigantic 
irrigating company will some tiine he formecl, 
whicli will, by degrees, accomplish more or 
less satisfactorily the desired object. Bnt, in 
such case. great evils are ljliely to rcsnlt,-erils 
alialogoris to those that have arisen from per- 
mittiilg great corporations to construct much- 
neecled tratlscontinental lines of railway. An 
immense irrigation monopoly vould inevitably 
grow up, which woutld largely neutralize the 
benefits derived from the project. Settlement 
would be impecled by excessive water-rates ; 
and elidless litigation, ancl conflicting legal 
clecisions, mould constalltly dcter population, 
and jeopardize industq-. 
.1 far better plan would undouhteclly be state 

action. I f  the territory of &Iontans possessed 
the ilieans to nlidertake such a scheme, it could 
scarcely fail to prove highly remunerative at  
thc encl of a certain period. But here some 
sach an obstacle exists as in the case of mere 
spontaneons settlement. Not until these tracts 
are already well-peol~lecl will the territory pos- 
sess the means of inclncing settlement ; and we 
hare again a ' vicious circle,' wliich ends where 
i t  begins. 

The only unobjectionable plan, as i t  seems to 
me, is national action. The nation is the lar- 
gest of a11 capitalists, and, at  the same time, 
has no tenclelicies tovarcls mono pol,^. If  \Ire 
could obtain the same degree of collective fore- 
sight in the general gorerIiment as exists in 
the average capitalist, nothing could be easier 
than for the Uiiited States, acting as a corpo-
satiori that seelrs only its oryn interest, not orily 
to secure the particular eiid of ~ ~ h i c l l  \ \e  ni-e 
now speaking, but to develop its own iesonrces, 
slid increase its wealth alicl prospcli t~ in num-
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beilrss other ilirections, by the orclinary eser- 
cise of such fore*ight. 

The present case seems to be one in which 

tlie nation has a special interest. rendering it 

pecl~liady fitting that it shoulcl extend its aid. 

I t  is of tlie utmost importance as a matter of 

ncctionul security, ancl of irnin~ul~ity 
from tlan- 

gers which no statesman call foresee, that the 

rapidly-grou iilg ~ e s t ,  wit11 its peculiar interests, 

be ce~nel~ted 
as speedily and firmly as possible 

to the east;  and 110thiilg can SO effectually 

secure this encl as to nlalce the popnlation of 

the entire Union na unhrolirerl phalanx from 

the Atlal~tic to tile Pacific. 


LESTEBF. W,inu. 

L A  I l ~ h ' l i l T S ' AGAINST GRUBS AAiD 
GRASSHOPPERS. 

E ~ ~ n ~ n o n vlinows that  migrations of grasshop- 
pers were a hard plague in biblical times, and even 
before thertl. Ever since those remote centuries this 
plague has not ceased to disturb mankind, accompa-, 
nied 01 followed by failure of crop.;, by famine and 
pestilence. J\71~erever these hideous guests arrived, 
the nioit persi.;tent war 11as been naged against tl~ern, 
but it has always ended with tlie defeat of mankind. 
The consequences were the same as in all other de- 
feats in those remote times. TVhen men were help- 
less, the intervention of the law or the i~~tervent ion  
of God was called upon to interfere, and to stop the  
ravaging intrnders. The reasoning of the people was 
indeed rational, consideri~ig the low state of culture 
and education. The officers and representatives of 
the law, as \%ell as the clergy, the natural interpreters 
between the people and God, were obliged to si~bniit  
to tlie wisl~es of tlie helpless and therefore unruly 
people. I t  is to  be supposed tha t  both acted in good 
faith;  nevertheless, we find sometimes indications of 
a more advanced intelligence, and i t  is evident that 
they have then submitted only because resistance was 
impossible. As such proceedings would have been 
too ridiculous and useless if not done in a seemingly 
lawful and imposing form, we find that by and by 
tlie development of laws against obnoxious creatures 
in the middle ages was perfected. A defender mas 
given to the ~niscreant, as it was deemed lawful that 
he  could not he judged and condemned without being 
heard and: defended. According to the opinion of 
the old jurists, even to tlie devil a defender catknot 
be denied : therefore we find a number of curious 
law cases reported in those times. I n  the south of 
France, a pig which had lrilled a child was con-
demned aud hanged. Sorne thieves were hanged, 
together with their dogs; and the Lex Carolina con- 
tains a number of paragraphs, not very fit to be 
repeated, which imposed the sentence of death on 
animals. Lawsuits against creatures obnoxious to 
men, and injuring tlieir property. are often reported 
by t h c  chroniclers, sometimes with a certain lrind of 


