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Statement showing the acreage, product, and value, §-c.—Continued.
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The combined product of the five crops above named gives 733,802 tons, or 73,580

-loads.
Ca%‘]igaincrease in the acreace of wheat alone in 1873 over that of 1877 is 74,092 acres,
or 77.55 per cent. Estimating the yield at 20 bushels per acre, we have a product of
3,392,680 bushels, or 101,780 tons, an equivalent to 10,173 car-loads.
Assnming that the other crops named will hold their own, we shall have a grand
tonnage of produets of the five crops for 1878 of 794,858

Table showing by counties the total number of acres, number of acres under cultivation, num-
ber of acres not under cultivation, and the per cent. of cultivated to whole number of acres,
Jfor 1877.

| |
= ‘ ! Percentage

Total num- ‘ Acres culti- | Not culti- | cultivated

5 2 g to whole
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[

Counties.

260, 480 33,422.95 | 227,057.75 |
394,880 |  62,189.00 | 332 691. 00

514,560 |  46,147.25 | 468,412.75 |
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Nagisgn 425,600 |  135,581.00 | 200, 019.00 |
Douglas .. i 300,160 | 136,688.75 |  163,476.25 |
Travarior | 291,200 | 120,397.50 | 170,802.50 |
TS 307,200 | 160,255.50 |  146,944.50 |
Wyandotto . 97, 920 80,755.25 | 58,164.75 |

Total " 3,491,840 | - 924,124, 74 2,56},715.265

The total acreage of the above ten counties is 10.39 per cent. of the total acreage of
the seventy organized counties of the State, and the cultivated acreage of the same
counties is 16.52 per cent. of the cultivated acreage of the seventy organized counties.

The population of the ten counties March 1, 1878, was as follows:

Davis, 5,382; Riley, 7,419; Wabaunsee, 5,386; Pottawatamie, 11,196; Shawnee,
19,114; Jefferson, 12,471; Douglas, 18,931 ; Leavenworth, 23,544; Johnson, 18,139;
Wyandotte, 13,161.

The aggregate population is 19.72+ per cent. of that of the whole State.
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ANNUAL REPORT OF LIEUTENANT EDWARD MAGUIRE,
CORPS OF ENGINEERS, FOR THE FISCAL YEAR ENDING
JUNE 30, 1879.

UNireED STATES ENGINEER OFFICE,
Saint Pawl, Minn., August 12, 1879.
GBUNERAL: I have the honor to forward herewith my annual reports
for the fiseal year ending June 30, 1879, upon the improvement of the
Missouri River above the mouth of the Yellowstone, and upon the sur-
vey of the Yellowstone River.
Very respectfully, your obedient servant,
Epwp. MAGUIRE,
First Liewtenant, Corps of Engineers.
Brig. Gen. H. G. WRIGHT,
Chief of Engineers, U, 8. A.

PI.

IMPROVEMENT OF MISSOURI RIVER ABOVE THE MOUTH OF THE YELLOW-
STONE.

My report for the previous year treated in detail of the section of
country to be specially benefited by the improvement of navigation on
the Missouri, of the nature and value of its productions, and of the
importance of the river as a line of communication and transportation.

For that portion of the river below Benton it remains therefore but to
give a statement of its commerce for the season of 1878, and to report
upon the engineering work accomplished during the same year.

COMMERCE.

The number of steamboat arrivals at Benton was 46, an increase of
21 over 1877. The freight carried up the river amounted to 8,764 tons,
of a value of about $2,631,300, showing an increase over 1877 of 3,091
tons, of an approximate value of $927,300. Maj. William B. Hughes,
Quartermaster U. S. A., under date of October 16, 1878, informed me
that he had shipped from Yankton, Dak., for the Missouri River above
Buford, 261,131 pounds of government freight. Capt. E. B. Kirk, Assist-

ant Quartermaster U. 8. A., informs me that the government freight

shipped up the river from Buford amounted to 94,424 pounds.

I have been unable to obtain a full exhibit of the exports, but the
amount of wool shipped down the river was 696,000 pounds, an increase
over 1877 of 487,541 pounds. For purposes of comparison the value of
the wool is assumed as that of 1877 shipments; hence, the noney value
on the inereased shipment amounted to about $169,639, or the total value
of the 1878 wool was $242,599.
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Six of the descending hoats were loaded with cattle. [t is safe to
assume that the amount of other articles of export did not fall below
that of 1877, The amount of freight carried up the river will hereafter
be g'l'i';‘.t{'l', on account of the establishmment of a large post, Fort Assin-
aboine, on Milk River, about 40 miles north of the Missouri.

WORK ACCOMPLISHED.

'l_‘ue working force on the river was divided into two parties, one of
which, 11.11(101' .)[r. H. 1. Stevens, assistant engineer, proceeded to
Dauphin’s Rapids ; the other, under Mr.W. H.Wood, assistant engineer,
to Cow Island. ‘ 5

At Dauphin’s Rapids the 100-feet channel was cleared for a further
distance of I,f_i(l{_} feet, requiring the removal of 675 cubie vards of stone
and the use of 226 blasts, The total length of channel attained during
_the two seasons was 3,400 feet, with a minimum depth in places of 30
inches, the remainder varying in depth from 3 to 5 feet.

The dam fo close the right chute was finished. . This dam hasa length
of :).'it)_ieet, and contains 791 cubie yards of stone. -

At Cow Island the upper dam was extended by the addition of 121
cubic yards of stone ; the middle dam contains 637 cubic vards, and the
lower one contains 340 cubic yards of stone. The projected work of
improvement ab this place is now complete, and a navigable channel of
over 3 feet secured. This result is due partly to the “raising?” effect of
'iltiﬁ ‘dﬂ‘lﬂsf‘?‘a partly ’f_O the scouring action of the water on the Entfom.
lmtl’(‘?e lpioill)lzgk that a further increase of depth may be expected from the

The party left Cow Island Septemper 23 for Grand Island, where a
survey of the locality having been made the left chute was closed by a
fascine dam. This dam contains 887 fascines, or a total of 702 cubie
yards of brush, stone, and gravel. The effect of this dam was fo
increase the depth of water on the upper shoal two-tenths of a fnr)t.. P

PROJECTED WORK OF 1879.

One party will continue the work at Dauphin’s Rapids, and it is ex-
pected that in this connection Bird’s Rapids will be in'lln'u{'utl. i
The work upon this portion of the river necessarily progresses slowly
but the results attained are sure and permanent. i et o
Another party will eomplete the improvement of Grand Island, and
then proceed to Sh(_}nl{in Bar to commence the work at that point li
_It was the intention to send a third party to Half-breed Island on the
river above Benton. However, it was so ‘late in the season helfwe ‘l;-;
appropriation was made available, the distance so great, and the 1‘-'-c'if]tLi 5
of transporiation and purchase of the necessary Tumber 80 uneertain thtl't
I concluded it would be better to put the third p:u't\-' at work ('II(] Kip s
Rapids, where improvement is very much needed. In ;ulrditimzl I
16%1}?19(1 _‘[hat- the propesed boat to be placed on the upper river ]1'1~4’1mf
been built, and rhgro was an uncertainty as to when the pmjorf (\\:(l}llﬂi
be carried out. When I pass through Helena this summer I will inves-
tigate the subject thoroughly, and will submit a special 1‘(*];(111 npon t]ht-
river above Benton. 1 have at present only Mr. Roberts’s 11»11:))11 tlri
depend upon, and should prefer to have more data at my ('n:ﬁtﬂdﬁd tim:l
ar? now 1 my possession before making any further recommendatic \
The authorized survey of the river from Benton to Carroll C'm‘nln‘rmli;
made this year owing to the lateness of ‘the season and to Tile Li'-.u-t thl.tt

APPENDIX P. 1097

the whole attention of the assistant engineers must be turned to the
work of improvement.

Tt is impossible to submit at present any project for the continuance
of the work next year, as such a project must be governed very much
by the results to be attained this season.

As stated in my last report, there are some very extensive rapids.
above Dauphin’s, which render navigation both di fficult and dangerous,
and should receive early attention.

A tracing of the map of Grand Island and vicinity is respectfully for-
warded herewith.

Money statement.

July 1, 1878, amount available. .. .coco i ieas oo £33, 597 63
Amount appropriated by act approved March 3, 1870 ....... 45,000 00
— 78,507 62
July 1, 1879, amount expended during fiscal year 25,786 67
July 1, 1879, outstanding liabilities T ¢ il 531 34
: B el B S E - o D

July 1, 1879, amount el L e S et AR SR R e 52,279 62

Amount that can be profitably expended in fiscal yearending June 30,1881. 50, 100 0C

Pio.

SURVEY OF THE YELLOWSTONE RIVER.
UNITED STATES EXGINEER OFFICE,
Saint Paul, Minn., July 1, 1879.
GENERAL: I have the honor to submit the following report on the sur-
vey of the Yellowstone River for the fiscal year ending June 30, 1879.

THE YELLOWSTONE RIVER.

Aside from the picturesque and historic interest attached to the Yel-
lowstone, it possesses an interest as a navigable stream of no mean order.
Constituting as it does one of the main arteries of Montana, it will in-
crease in importance as a line of transportation for the productions of
what will ultimately, and at no late date, become one of the most im-
portant States. of the Union.

The river has its source in a large lake in approximately 1109 30/ west
longitude and 44° 30’ north latitude. Running through impassable
gorges nearly due north until it unites its waters with those of Shields.
River, it then changes its course to the eastward, taking a general direc-
tion = little north of east until it receives the Powder, when its course:
changes to almost due northeast, and it finally emptiesinto the Missourt
about 3 miles above Fort Buford. Its drainage area is approximately
78,750 square miles. It receives numerous tributaries, none of which,
however, as streams, are important save as feeders. -

In their report on the Mississippi River, Humphreys and Abbot refer
to the Yellowstone in effect as follows: i

In this distance (Snow Mountains to Clark’s Fork) it is cha.ract.erwjed
by many islands and by bold sweeping curves frequently Impinging
upon the hills. Between Clark’s Fork and the mouth of the Big Horn
the river is unobstructed by rapids and flows with a swift current of
gome 3 or 4 miles per hour.
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Below the Big Horn to Powder River, the width increases and the
river becomes turbid, resembling the Missouri. _

From Powder River to the Missouri, the river assumes much of the
characteristic appearance of the Missouri, containing numerous sand
bars, densely timbered islands, &ec. There are also some rapids and

shoals.

The floods are neither sudden nor excessive, and the river is well
adapted to navigation by steamboats drawing 30inches to 3 feet of water
from about the middle of May to the middle of August.

This information was of course drawn from Raynolds’s report upon the
exploration of the Yellowstone.

Interesting reports upon this river and its valley have been made by
Colonel Stanley, Twenty-second Infantry, and Col. J. W. Forsyth, mili-
tary secretary to General Sheridan.

Colonel Forsyth ascended the Yellowstone in the summer of 1875.
He reached a point which he estimated to be 250 miles above the mouth
of Powder River, and then turned back for the reason that ¢ any fur-
ther progress made up the stream could only be accomplished by
sparring and warping, and without any adequate reward for the labor
expended.”

He further says:

The mouth of the Big Horn may be regarded asthe head of navigation on the Yel-
Jowstone River, and for three months of the year this river presents less obstacles to
its navieation than the Upper Missouri, and indeed many other rivers in this and
other countries. The channel is unchanging, for it passes over a gravel bed from its
head to its month, and there are no snags.

While both Raynolds and Forsyth are generally correct, their reports
in certain particulars are erroneous. The mouth of the Big Horn is not
the head of navigation on the Yellowstone, since boats have ascended
to Coulson City, situated a few miles above Baker’s battle-ground, and
found but little trouble in so doing. I have been informed by persons
who have descended the river in mackinacs from Benson’s Landing
that the river above Coulson is as good as below. Upon this statement
I do not place much reliance, and only a survey can demonstrate its truth
or falsity.

My personal knowledge of the river is confined to the portions ex-
tending from the mouth of the Big Horn to the Missouri. Tor this
length it may be said that with the exception of the 5 miles at the lower
end, where the valleys of the Yellowstone and Missouri appear to blend
into one, the river has no shifting bars, is of a fixed regimen, and that
the work necessary for the improvement of its navigation will be simple
in its charm‘:te}' and permanent in its effects. This work will consist of
the removal of rocks from the rapids and the building of dams to close
lateral chutes and confine the volume of water to the main channel.

It is not considered advisable to submit any detailed project of im-
prm‘ql_n(_?ut until the completion of the survey commenced last vear. It
is sufficient to state that the most important obstruction in the river,
Buffalo Rapids, should receive immediate attention. A steamboat was
quckcd on thf_gsg rapids in June and was a total loss.

The sum of 825,000 was appropriated for this work by the act of Con-
gress approved March 3, 1879,

THE YELLOWSTONE AS sz LINE OF COMMUNICATION AND TRANSPOR-
TATION.

flhe &E&(IIO]_'I_.O.f (.O.ll(nfl‘} to be specially benefited by the improvement
of the Yellowstone is of course the Territory of Montana, Reference will
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be made to the productions of the Territory in general, but more partic-
alarly to the region adjacent to the river in question. . _

The valley of the Yellowstone is not inferior to other sections of Mon-
tana. The soil is as good, the grasses as fine, and the region south of
the river in the neighborhood of Clark’s Fork and its tributaries is rich
in valuable ores. The Commissioner of Mining Statistics, in his report
for the year ending December 31, 1374, says:

From Mr. John Barnett, an old prospector in this region, Mr. ‘\‘."!‘:w-‘u‘y procured
gome fine specimens of ore, containing from 70 to 80 per cent. of ].1‘:LII:‘\\'I1“.L'}1 h"_]l:ld
found at the headwaiers of Soda Butte Creek, a tributary ol Clarl’s Fork of the
Yellowstone near the east boundary of t he National Park. 3 i

Blackmore and New World mining districts have been located ]u“]'lt. taking in 12
miles from east to west, and 6 from north to south. They contain a large number of
well-defined leads. The mountains, as Mr. Barnett describes them, are covered with
wash-bowlders of galena, and the veins, g far as tested, are from 6 to i ‘lv‘rt \\'l}lt‘.“

A tunnel across the Mammoth vein in the New World district shows 25 feet of solid

re. and the width of the vein is not known. ; AN PRy
: "I'lu-. New Caladonia shows a well-defined 6-foot vein. The Great H(:j:l_l‘n%h:._ (r‘.ll_“!(?‘\_’,
Iron Clad, Houston, Woody, Silver Zone. Silver Gift, Blackfoot, Shoo-Fly, Alwa L-elh-_
fornia, Alta Montana, and a large number of other veins, have been located but !1‘01
developed. There is an abundance of wood and water for all purposes. A few miles
of road-building would make the mines accessible for wagons. The ores could then
be hauled in vast quantities to or near the Crow Agency, on the Yellowstone.

From crude assays these ores will yield from 50 to 20U ounces of silver per fon, and
from 70 to 80 per cent. of lead. The mines are about 110 miles southeast of Bozeman.

In his report of April 11, 1876, the Commissioner says:

’s Fork mines show , surface laroe quantities of galena and silver

The Clark’s Fork mines show on the surface large quantities of gale a r
ore, very rich in galena—60 to 80 per cent.—and in silver bearing from $40 to 3600 pe{l1
ton, according to the tests that have been made. * * * A company has 1)(:0f1 iu]nu
to hegin their development, But it will take both time and money to make 1t 1em
pruﬁt?ﬂﬂv. The improvement of navigation on ihe Yellowstone would bring steamboats
within 100 miles of them.

He says further, that quartz-mining is on the increase all f)“‘(‘.l‘ =ﬂﬁe
Merritory. while the yield of placer mines 1s slowly diminishing year by
year.

. : Bt g

More retort gold from arrastras and small stamp-mills has been sold in 1875 than
ever before, and less dust from placer mines. : . b e

The number of tons of silver ore worked and shipped in 1875 1s very nearly double
the quantity worked and shipped in 1874,

The copper interest is growing. : i

Mr. Wheeler estimates the yield of gold, silver, and copper, dlll:lr]]JJg t de
vear 1875, as worth $3,596,100. * This was the amount actually realized,
&Yt at the close of the year there were more tons of silver audfcoppmi
ores at the mouths of the mines prepared ready for shlpmeil‘g,o ([)}0 (t)a(t}(l)llélts
average value per ton, than were shipped during the year; and .{ sl i
of ores, running from $40 to 8150 per ton, that will not bear *bt 11)1;15 A
are piled by the dumps for future working or awaiting cheaper tra sp
tation.” . : 3

Want of transportation is the continual ery in Montana, and, in &
oreat measure, limits the yield of the mines.

A remedy is hoped for in railroads or the imprn\'on‘mnt_m; the {*
souri and Yellowstone Rivers, by help of Congress, JOT W hich the
warded a memorial. o0

Mr. William F. Wheeler, formerly United States marshal, 1‘1111 é)lms me
that the mineral yield for the year 1877 was :;4_,1;)} ,.00(') in v a‘ ti-n{('e vy

3ut the mineral wealth of Montana 1s of secondary 11}11_??150“/ béin :
pared to her value as a stock-raising and wool-grovy ing b(fcl;ecf’ c-'lttlge
unsurpassed in the trans-Missourl cmm.tl'y._‘_"The u1111113¢{1+0 S h(eftd
driven and shipped from the Territory 1877 amounted t0 12y ity

avigation of the Mis-
legislature has for-
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()}t an approximate value of $250,000. The total wool shipment was
"'1'93“{)Q pounds, of an approximate value of £108,500.

The improvement of the navigation of the Yellowstone will certainly
give rise to an increase of population, and hence an increase of pl‘mlmlz-
tions and shipments. :

As stz_!icd above, the Yellowstone Valley is not inferior to other sec-
tions “TIHW Territory, and is rapidly being settled. In a report for-
warded to the Chief of Engineers March, 1377, I expressed the opinion
ﬂ]:l.f, ugrluu_lt‘u_r:z‘lly considered, the \-'ulhly of the Yellowstone could be
fz]n§3¢:(l ;1&_“‘ fair.” .“ was only on an overland trip last fall from Fort
Keogh to I*m;t Buford that T was enabled to fully appreciate its value.
As lu{e‘ as 1876 almost every foot of this valley was in the undisputed
possession (_)f t_ll(: Indians. Now there are settlements of white men, the
river baulg is lined with wood-yards %where the laboring-steamboats may
purchase tlre.x'h Sl_:}»pliv.\' of fuel ; the traveler enmrmm_‘l{‘s every few miles
ranches with claims under cultivation producing great varieties of vege-
tables and cereals besides the luxury of melons, while the fertile hmtf_;m
lunds and gentle slopes are dotted with stock grazing upon the bunch
and buffalo grasses with which the land is thickly carpeted. Irrigation is
& problem of easy solution, demanding an l,‘xll(‘llitlitlll‘i% of but n:'ﬁo labor
?IL’[ money, :g;:d_suth.f_-]mup_mul suceessful irrigation i:uIlElE.\:. the rm”!\‘ con-
l{‘llfllﬂll 1u|1m~m Illl t_laliﬁ _1'@;.:_‘11;_1_1 for the profitable j_"l’.i'\\\'.ﬂl of all kinds of
grain. There is LJI( nty of timber, and the valley is intersected by nu-
1mr_-‘{‘nus streams of clear, sweet, running water. ‘ .

llﬂe prineipal town of this section is Miles City, the seat of Custer
..(,{]‘.hl_iltj‘. Jt;a beautifully sitnated on the east bank of Tongue River
1111{;)1(5;:}.1‘“0 ({{ the 3_._91]!_‘:.\\'St'(}11(f: and at present has a ]\llplthlti!)]l‘-!.lf about
ni_uchbﬂot'u f;} A él;f{l};l?\ﬁ(lluu: and thriving town, apparently free from
e der and lawlessness so characteristic of frontier set-

1, s {2 L .
]\f(.()ll}f()llll(_..lf.}'._‘ a.hour 6 ?'r_nhi-s above Baker’s battle ground, is the high-
L&: point ever reached by a steamboat. I have never seen this town
(111(1‘].111\'10 been unable to obtain any definite information concerning it,
I}thq\\‘_utuli__l‘ appear r]m.t,- it owes its origin to the fact that as far as l(n?nn;
= e transfer depot of supplies for the lower por-
th(f :\l‘t:]ltglligamt(;]ltilf:tl“lél1:\ 1;}:11&13.'](;:.]11i'ul'lll?'d:fi.l:}? ﬁ'um: the citizens along
5 e ount and value of the freight carried up the Yellow-
eI Capt. E. B. Kirk, assistant quartermaster, U. S. A.
estimates the amount of private freight last year as 1 ll(?lb’t(m' of 2 7
g})proxuunte \'a]ule of £300,000, 5 ¥ 68 Froio] ey

1e season carried overland by wacons, T t Y i

‘J]lﬁr‘i‘lt Foeiihit s ahn:lltl;e:%;!1{\(.1\1\;.1;:;(»11:3. The total amount of govern-
T“é];(;llﬁll: u; II.:~ Z‘lt_;{lll'(:’:i‘(?llf.t.]l}‘ main line of tl‘::}l'ts[nfjt'taltinn connecting the
fo posts, Forts Keogh and Caster, with the East. The Northern
_ a'(_',]fl(} J.I:ﬂ]ll'(}ﬂ..d 18 In progress of construction to the Ypﬂn'\\';t’;n.}e «|-mi
gl};{ﬁ]ﬁ}:::i:l':lllillllt{t} carry i]r'c up the valley of that st)‘e:-lm-. I'I‘:h.is?ltm_u't
e ourse detract somewhat from the value of the river, but a healthy
b oy “ QOO O v o : > x
r(ltﬂfll‘lltit\lzllou]\]xlll‘lml‘nl:(q;1{1:1”1\(‘:11]1: m]u bm:{cfiiit. to the people of Montana.
¥S rece s share o y freig sspecially of ©
Eilflll(k(f'fl-:w;! ?;“1 Uflsuch articles as do l{l-('}(t dttw:;:uili(; :1}1[‘1[1|:1:tle':i{1lllt]eh1n”1tl]jallfp
since 1t 18 better adapted to their carriace. at rates Hibhethio vilvon e
c-(tntm't safely [1!_‘-5(:(‘111[1. It \\'illu::l.slfil |l(|}\'?(igs‘-l(f'::z(ll:tv(;;‘. tl“[‘:nhrfhft}“t“llw‘d\
able figures the rates on those articles which l‘\:'!5ll ;;L":r‘*}] _('l(,i”l.{i.‘_-)li—.
equal, seek the railroad for rapid 11'{.\".1;%(. A L S

Large amounts of freight were later in
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The Northern Pacific probably will not for years have any local busi-
ness on the long strefeh of over 200 miles from Bismarek to the point
where it will strike the Yellowstone, and naturally freight rates to and
from Montana will be high, unless kept down by competition. It will
be only for the western portion of the Territory that the Union and
Northern Pacific Railroads will compete, and eonsequently the Yellow-
stone will be the only line of transportation for the southeastern section
to rival the latter raiload.

HISTORY OF THE SURVEY.

By a letter dated July 8, 1878, from the office of the Chief of Engi-

neers, I was directed to submit a project for a survey of the Yellowstone.
The project having been approved, the sum of $15,000 of the amount
appropriated for examinations, surveys, and contingencies of rivers and
harbors, by the act of Congress approved June 18, 1878, was made avail-
able for the purpose. Aeccordingly two parties were organized in this
city, and with them I departed for the scene of operations.
Tents were furnished by the Quartermaster’s Department and anthor-
ity was obtained for the purchase of rations from the commissary de-
partment at Forts Buford and Keogh. I was fortunate enough to be
able to charter a steamboat at Fort Buford, and thus much delay and in-
convenience was avoided in placing the parties in the field.

As it as so late in the season before the work could be started, the
original intention of commencing the survey at Benson’s Landing, near
Bozeman, was abandoned and Fort Keogh was selected as the point of
beginning. (fonsequently, on the trip up the river one party was landed
near the mouth of Powder River and the other taken t0 Fort Keogh.

The lumber for the boats was purchased at Miles City, near the
mouth of Tongue River, and the boats for the lower party, when finished,
were sent down the river with the men brought up for the purpose.

Bach party consisted of two transit-men, one leveler, one recorder,
and 14 men. - '

OFf the 52 days in the field, September 6 to October 27, inclusive, 11
were consumed in building boats, and of the remaining 41 there were
33 working days.

The work accomplished in that time was as follows:

Miles of river surveyed (per channel)

Miles of developed ShoTe-line. .eeeeenmee ooz ommen rmornsenromennrm o st 527
Number of soundings taken 59,731
Number of sonnding lines

Number of stations for azimuth observi

The tiver was also gauged at three different points, with the following
results:

1st. Discharge at Fort Keogh, for a stage 1.87 foot above low-water,
14,462 cubic feet per second.

9d. Discharge at Wolf Rapids, for a stage 1.22 foot above low-water,
11,235 cubic feet per second.

3d. Discharge at Diamond Island, for a stage 0.42 foot abovelow-water,
8,155 cubic feet per second.

24
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The following table gives the distances, fall, and rate of fall per mile,
of the Yellowstone:

Ferry at Keogh to head Buffalo Rapids Pt A e S 1 el
Head Buffalo Rapids to foot Buftalo Ra - - 100 4% i
Foot Buffalo Rapids to head Baker's I ids 18, 060 69, 26
Head Bak: 1’ Rapids to foot Baker's Rapids -
Foot Baker's Rapids to head Wolf Rapids .
Head Wolf Rapids to foot Wolf Rapids
Foot Wolf Rapids to head McEwen's R
Hoad McEwen's Rapids to foot McEwen's It 1s -
Toot MeEwen's Rapids to 300 feet below head White £
300 feet below head White Sand Rapids to foot White
Foot White Sand Rapids to hoad De Russy’'s Rapids -
Head De Russy’s Rapids to foot De Russy’s Rapids ..
Foot De Russy's Rapids to 930 feet below head Walker's
030 feet below head Walker's Tsland Shoal to foot Walke
Foot Walker's Island Shoal to nead Monroe Rapids
Head Monroe Rapids to foot Monroe Rapids.....
Foot Monroe Rapids to head Reno's Bend. ..
Head Reno's Bend to foot Renc 's B
Foot Reno's Bend to head Be
Head Beef Slough to foot Be Slough
Foot Beef Slough to foot Diamond Island
Total

River, exclt
Rapids ..

In accordance with my instruetions to them, the parties ceased worlk
October 28, and arrived in Saint Paul November 4.

On November b all of the men, with the exception of asisstant engi-
neers Towar, Lightner, and Spalding, were paid off and discharged.
These 3 assistants were retained on the work until the close of the fiscal
year, when, the appropriation having been exhausted, they were dis-
charged.

The office work during the year consisted of the necessary computa-
tions and plotting. A map of the river in 42 sheets, on a scale of 5550y
with an index sheet, 18 forwarded herewith. A map in 16 sheets, on a
seale of 1=4800, with an index sheet, was made for use in this office.

My thanks are due to the assistant engineers engaged upon the sur-
vey, for the efficient manner in which they performed their work.

1 ‘would respectfully recommend a continuance of the survey, not only
on account of the general value of the information to be obtained, but
because such a survey is necessary in order to supply the data required
for an estimate of the cost and nature of the improvement of navigation.

Tor the completion of the work the sum of 10,000 will be required.

As I have stated before, the scene of operations is so distant from
depots of supplies that the items of transportation and subsistence alone
are great, and, consequently, the cost per mile of the survey is largely
i1 excess of that for a river east of the Mississippi. Men and material
both must be sent from this city. :

Very respectfully, your obedient servant,
EpwWARD MAGUIRE,
First Lieutenant, Corps of Engineers.
The CHIEF OF ENGINEERS, U. S. A.

APPENDIX Q.

ANNUAL REPORT OF MAJOR F. U. FARQUHAR, CORPS OF
ENGINEERS, FOR THE FISCAL YEAR BENDING JUNE 30,
1879. '

W ASHINGTON, D. C., July 21, 1879.

GENERAL: I have the honor to transmit herewith the annual reports
of operations under my charge during the fiscal year ending June 30
1879. ; - :

The statistics of the commerce of the Upper Mississippi River are
appended to the report on improvement of Upper Mississippi River.

To the following gentlemen I am much indebted for the intelligence
and energy they have displayed in carrying on the works assigﬁed to
their local charge: '

Capt. B. D. Greene, Corps of Engineers, in local charge from foot of
Rock Island Rapids to mouth of Illinois River.

Mr. M. Meigs, United States civil engineer, in local charge from 5
miles above Fountain City, Wis., to head of Rock Island Rapids and
(talena River.

Maj. E. F'. Hoffman, assistant engineer,in local charge of Rock Tsland
Rapids.

Mr. J. L. Gillespie, assistant engineer, in local charge from Saint Paul
to Alma, Wis.

I am also under obligations to the Ordnance Department, United
States Army, which, through the commanding officer, Rock Island Ar-
senal, Maj. D. W. Tlagler, much facilitated the works under my charge,
by doing work in the arsenal shops of great excellence and dispateh,
and at much less rates than elsewhere. '

Hoping this may meet with your approval,

[ am, very respectfully, your obedient servant,
. U. FARQUHAR,
Major of Engineers.

The CHIEF OF ENGINEERS, U.S. A.

Q 1.

OPERATIONS O SNAGBOAT IN IMPROVEMENT OF ULPER MISSISSIPPL
RIVER.

2 The old snag-boat Montana worked as usnal during the season of 1878.
'l1hu stage of water was very low and lasted for almost the entire season.
The decp draught of the Montana rendered her useless for seraping the
bars, and so the principal work was snag pulling. The rottenness of
her hull prevented any great strain being brought upon it, and some
very large snags were not pulled in consequence.

: A\’ new steamer, the General Barnard, was built by contract by David
S. Barmore, Jeffersonville, Ind., during the past winter. The dimen-




