APPENDIX K.

ANNUAL REPORT OF MAJOR C. W. HOWELL, CORPS OF
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30,
1879.

UNITED STATES ENGINEER OFFICE,
New Orleans, La., September 30, 1879,
GENERAL: I have the honor to forward herewith the annual report
for the fiscal year ending June 30, 1879, of the various works of river
and harbor improvements under my charge.
Very respectfully, your obedient servant,
C. W. HowELL,
Major of Engineers.

Brig. Gen, H. G. WriGHT,
Chief of Engineers, U. 8. A,

K 1.
IMPROVEMENT OF THE HARBOR AT NEW ORLEANS, LOUISIANA.

This work, for the commencement of which an appropriation of
$50,000 was made by act of Congress approved June 18, 1878, was not
commenced until October 1, 1878, because of high water in the river.

Detailed plans and methods for conduct of the work, as outlined in
the report made to his honor the mayor of New Orleans by the Board
of Engineers convened to consider and report upon the matter (Report
of Chief of Engineers for 1878, volume 1, Appendix J 10), had been pre-
pared and considered before date of commencement, but with the ex-
pectation that actual work would suggest many changes.

It was found impossible to frame specifications for the work such as
would warrant offering it at contract, and authority was therefore ob-
tained to conduet it during the year by hired labor and purchase in
open market,

In accordance with this authority, and pending commencement, a
steam pile-driver was built for use on the work; a barge was purchased,
and a set of ways built upon it for launching mats, and all arrange-
ments for supply of material were made,

In commencement of the work it was thonght advisable to mat or
carpet a considerable portion of the bed of the river, along that portion
recommended to be first improved, before undertaking work on the bulk-
head, also recommended.

No attempt toward constructing the bulkhead was therefore made
during the year beyond driving the double row of piles for the bulk-
head for a short distance, when even this was abandoned, as a second
ToW was of no use in laying carpet, and could be as well driven after as
before such laying.
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: : it will be under-

Jkig ceuotvtes continueC ol g Jar 'a?% S(;l!i?n\ﬁlx}lcz?rried out.
stood that the plans of the Board have at no DOILD t%e river front along

During the season of continuance of the work, the A havvas
- which it was being prosecuted was crowded with vesse S, G e )
::1 égses as many as three abreast, either discharging or I%Pé:‘ (liirf‘[ év(?ry’-
and in consequence, although the city and State 3";%;01;;;1_1; Hiais s
i e acon dolo e o f{ni?: of affairs. There
BEGBCS,S&T‘HY much delay resulting from this condi 1c1mt stipulated times.
was also some delay due to non-delivery of material %rfesslma de may be
All things considered, I think, however, that the prog
assgl?lilrg%loﬁ; Sx?ztm]ssidé};g;gded on the 18th of Februa.ry,( in 00%1?}3?1111:1_1{357 gf
high water in the river, and not resumed until the %th.af '62;1‘ ) ]
from which time it was continued to the close of the fiscal year.

AMOUNT OF WORK DONE.

The work was commenced at the fOOEﬁl of t%e J)a,ttlgl?; ;g:}u:{;eliin(% 3;2
i section as described in t ] )
s B e f the year it had reached a
Board before referred to. At the close o year o
i rdow river, as measured along the line of piling.
point 886 feet lowerdow n the river, ai m : St e
It had covered a superficial area of the slope : i
i : 7 re feet, an area extending from
out that distance of about 170,000 square feet, ‘ -
i i b raeticable on the general line o
line of piles (placed as nearly &Spplﬂtt}(}’i‘ . &
?ﬁg \éharf-fgout) (i%lto depths of - from 50 to 80 feet in the river. 45
The co'vering was not complete at all points, alt-h(‘)ug‘n &1103*;'3}-11@9- d(t
been made for drift by making the eargets each 24 feet wide, and to
strip of only 14 feet wide for each. ;
co;%‘e&r?zgﬁso I thi)nk, may be considered creditable for a ﬁrsti attempt,
and the portif)n of the bank protected has not caved this year.

DETAILS.

i he piling it was found necessary to make in offsets be-
tWTe‘«lalrf liw]‘llfaiglf‘e.st be(?ause of the irregular lines of the Wharfavgej tront.
The piles were 65 feet in length and driven until their tops Wf::lfﬁ %n a
level with the top of the wharves. They were driven 6 feet‘ aprnfl om
center to center, as nearly as possible, and were of pine, 12 ine¢ (is or
more at butt. They were placed to serve as anehor%‘ge for the ?101‘3
end of mats. The mats or carpets were made of “fish-pole cane,
which is so abundant in this country. This was woven into carpets
from 1 inch to 2 inches in thickness, 25 feet long and 24 feet wide. A
first the weaving was done by hand, and galvanized iron wire was used
as the warp, 7 strands for each carpet. Later it Was woven in a 1{30111
invented for the purpose, and spun yarn substituted for the w 1re£_
These sections were then carried on board the ways-barge and 8 01
them connected together to form a carpet 200 feet long, and evenly bal-
laSTt?lg'balla-st at first used consisted of worn-out boiler-tubes filled with
sand; afterward canvas bags were used. No other ballast would an-
swer the purpose because it had to be permanently fastened to the car-
pet and be launched with it. The carpet, 200 feet long, being 1‘('311(15-' 1fc‘)r
sinking, was attached to the piling by iron rings, and the way S~bé1-.1 26
then moved by a tug-boat out into the stream, launching the carpet
as it went. : : i
‘\S]éz::grs were attached to the carpet, and after its launching these were
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located to show the position in which ithad settled. It took from 4,000
to 12,000 pounds ballast to sink each carpet properly, according to stage
of river, although all the principal joints of the cane were opened be-
fore launching,

The cost per square yard of river-bed slope actually covered during
the year is $1.16, leaving out cost of plant yet available for future work,

This estimate is made as follows :
Amount expended Souumie 30.00eEE e Tl Lo i teemeneeeaaaa.. $35,800 12

Deduet—
Amount paid city of New Orleans for survey 57,241 16
Value of plant and material on hand at close of year 6, 507 74
— 13,748 90

929,051 22

Area, 18,888 square yards; cost Der square yard, §1.16. The cost per running foot

of front protected, 886 feet, was 424,68,

These figures represent the-worl under the most unfavorable condi-
tions, and should not be taken for purpose of estimate. They represent
the work in its infancy, when methods had fo be gradually developed
by practical experience and along the most difficult portion of the har-
bor-front for advantageously con ducting such a work, the front being
obstructed by sunken wharves and, a fleet of ships, My report for the
year ending June 30, 1880, will show 2 material reduction of these fig-
ures. For example,.the important item of cane has been reduced in cost
87 per thousand, and the cost of weavin g the carpets has, by the inven-
tion of the loom, been reduced to one-half' of the cost of those woven
by hand. There are other reductions that can be made when the work
can be conducted on a mere extensive seale than $50,000 or £60,000 will
warrant. For example; 1 tug-boat ean handle each day 10 launching
barges in place of the one now used, at a cost.of $5 per mat, and the
tug not always at hand when needed. :

Improvements -can-be- made In the - construction of the launching
barges and in the looms, and when a large and steady supply of cane is
required its price may be yet further reduced.

On an unobstructed portion of the river, like
(section No. 1 of this work), or the Gretna Bend
barge should average 3 mats per day; and, with abundant means at
command, skilled laborers conld be kept steadily employed,

In my project of operations for the fiscal year ending June 30, 1880,
I proposed to add the balance of appropriation for 1879 to that for 1880,
and advertise the work for contract under the total. This bein g disap-
proved, in so far as application of balance, the work will be continued
as during #he past year, and in the mean time the work will be adver-
tised for continuance by contract under the appropriation of 60,000
made by act of Congress approved March 3, 1879. Tt is thought that
this amount will finish the carpeting of section No. 2, for which the
Board estimated $146,025, and also one row of the two rows of piles for
which further estimate was made,

If this opinion be correct, the work will have cost only about two-
thirds of original estimate, Opinion is based on what now appears
quite certain, that contract can be made for $10 per ranning foot mea-
sared along bank, and probably for less.

Should there be a balance affer this completion of carpeting the see-
ond section, it is proposed to apply it to section 1 (Carroiton Bend), leav-
ing the bulkhead work for further consideration of a Board of Engineers,

The following statisties regarding the commerce of the port of New

the Carrolton Bend
(section No. 3); each
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Orleans for the year ending June 30, 1879, have be.zen kindly farnished
by the collector of the port, General A. S. Badger:

|
ENTRANCES I} CLEARANCES.

Num-|
2, onnage.
:{,i};“'l Tonnage. ber, | Tonnag

409 ‘ 500, 806 T A
620 | 846,644 | Sail 680 | 368,

7 510 | od.|1, 086 | 959,578
Total number of vessels entered 1,038‘ 937,510 | Totalnumber of vessels clear |

$7,153, 610 00
Total value of imports @

i 3, 795, 557 00
Total value of exports, domestic 6 167}, igf 00
Total value of exports, foreign
. 63,982,714 00
Grand total of eXpOrts..eceescacasaaan e et e e e 6 4 00
i 28,063 83
Total amount of revenue collected on imports 428, o
The work islocated in the collection-district of New Orleans, and the nearest lig
house on the river is at the head of the passes. e
I am not prepared to venture an opinion as to the permanence of the
work., 2 S :
In conclusion, I desire to especially commend Mr. H. Tyler, in bs'l?%r'
intendence of the work, for ingenuity in devising a lmmchlﬁgﬂa‘% o
Mr. Carson Mudge, for inventing a loom, and Mﬁ' James R. mthe )
whom I left in charge during my absence from New Orleans on o el
duties, for many valuable suggestions and changes in the manner
conducting the work and in keeping its records. e
-. 3476, 0
Originaliestimatedicostt s inicdal sl ol Uio DI B TR T

i . 110,000 00
Amount appropriated....... - . .een- . - 35: 063 61
Amount expended

o1

Money statement.

i —semcao- §50,000 00
July 1, 1878, amount available. “resecosieceioseooos Bl 0w
Amount a-pz;roprlatcd by act approved March 3, 1879 L___ §110,000 00
July 1, 1879, amount expended during fiscal year ........... 34, ggg gg
July 1, 1879, outstanding liabilities 51069 61

: T 1931 39
July 1, 1879, amount available 74,931 3

i pleti isti i 366, 000 00
imated) required for completion of existing project )
ﬁg;ﬁ é]izttnc?a.rlll EEe )pro(llimbly expended in fiscal year en?lmg June 30,1881. 200,000 00

Kz

/ EMENT OF PEARL RIVER, MISSISSIPPI, FROM JACKSON TO CAR-
IMPROVEMENT O e 3

i sed to expend the $6,000 appropriated by act of Congress
a,p{az(l)si-*g(]ioblt)lgrch 3, 1879, by impro‘éing navigation at the most obstrupted
points of the river between Jackson and Carthage, the work to be done

r contract. ; : 43 i
bJIt will not be possible, owing to delay in making appropriation avail-
able, advertising, &e., to commence actual work on the river much
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before the 1st of November, by which time, it is feared, the water will
be oo high to permit effective work, and this may have to be postponed
until the next low-water season. .

The work is located in the collection-district of New Orleans,
thT];'c nf.'m:st light-house is on the Rigolets Pass, Louisiana, opposite the mouth of

6 T1Ver.

The work is not considered permanent, because it appears quite cer-
tain that the channel opened will gradually fill, in places, with drift, &e.,
but there is no basis for estimate as to the length of time it will remain
sufficiently open for navigation or as to cost of maintaining its naviga-
bility,

*Original estimated cost.
Amount appropriated.

Srestemeesscyanne senntnas o masn nra arssrern nedes 421 000

PAnr e SReaRA LRl cn ea st usnas cotl it UL MU OB Gans
Money statement.

Amount appropriated by act approved March alaloriar T A ST A i £6, 000 00
July 1, 1879, amount available 6,000 00

Amount (estimated) required for completion of existing project 15, 000 00
Amount that can be profitably expended in fiscal year ending June 30, 1881. 15, 000 00

SURVEY OF PEARL RIVER, MISSISSIPPT, FROM CARTHAGE, MISSISSIPPT
TO ITS MOUTH.

On December 13, 1878, the field-work of this survey was commenced
at the town of Carthage, Miss., the stage of the river and low-lying
character of the country adjoining it from Carthage to Edinburg pre-
venting its beginning higher up.

The field-work was stopped on December 31, 1878, at J ackson, Miss.,
to await a lower stage of water for its completion to the river’s mouth.

Inthe mean time the work above J ackson was plotted and a prelimi-
nary report submitted to the Chief of Engineers. The following is a
copy:

PRELIMINARY REPORT.

UNITED STATES ENGINEER OFFICE,
New Orleans, La., February 12, 1879.
GENERAL: I have the honor to submit the following preliminary report
of survey of Bearl River above the city of J. ackson, in the State of Mis-
SIssippi, to the town of Carthage, in that State, in advance of my report
on survey of Pearl River from Edinburg, in the State of Mississippi,
to the mouth of the river, as provided for by act of Congress approved
June 18, 1878.
The survey of the upper portion of the river was commenced—
1. Because of information received, that seemed to warrant belief,
that the improvement of this portion of the river would give a larger
hose who were most interested in cheap transpor-
tation than in improvement of the river below Jackson—the point at
which the river and the railroad, if placed on equal footing, begin at
compete.
2. Because the river below Jackson was at too high a stage to warrant

* Original estimated eost of improvement from J

( ackson to Carthage is $21,000. T;
tal estimated cost of improvement from Carthage t

0 the mouth of the riveris $116,940.
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attempt at survey to ascertain what obstruetions to navigation (low-water)
- greBsggigé the river between Carthage and Edinburg, at 1:11‘e t.tfqge, of
the.river at time of survey could not bebwelll surveyed because of over-
' ttom lands and dense cypress brakes, ? S :

ﬂo’}‘r‘l?g I}g?lgth of that portion of the river surveyed is 1‘05: mlle).si,‘ mobtlo'f
this averaging from 120 to 250 feet in width, but in a few places, newly-
made cut-offs, it is only from 60 to 70 feet wide. i

At the time of survey the water was 7 feet above extreme low, anc
at no place in the channel was there a less depth than 11 feeF. i

The bed of the stream is mostly of clay, there being, however, som

nd and gravel bars and one rock bar. s
Sa%le strgam is very crooked, and winds through an (.lluj\l ial b‘ot-.tom
land varying in width from 1 to 7 miles, heavily timbered W 1t11) Cy pléass.

The difference between extreme low and extreme high water at Uar-
hage is 18 feet, and 42 feet at Jackson. ; e
: The obstructi’ons are standing cypress trees in cut-offs that 'la:}‘\ e h??n
made through cypress brakes, fallen trees, logs, and snags; a-}bo a few
large overhan ging trees and many miles of overhanging w 111?\\-:13.

The opening of the river to navigation is considered a matter of great
i rtance to the people along its valley. i ;
1111%)18 country grm[x)-'s fi large amount of cotton, and would, it is t-h_ough.t,
grow more if cheaper transportation than that now offered cm}ld be had.

It now costs from $3 to 84 a bale to get cotton to the railroad, and
only two bales at & time per team can be hauled over thgﬂcla.,\; hills.

T would respectfully recommend an appropriation of 321,000 j:o (fle-aI:
out this stream so that the products of this fertile valley may have water
transportation to the railroad at J apkion. .

ry respectfully, your obedient servant
R i O.W. HowEeLry,
Captain of Engineers.
Brig. Gen. A. A. HUMPHREYS,
Chief of Engineers, U. 8. A.

On March 28, 1879, the field-work was resumed at J acksm, Missis-
sippi, and continued to the mouth of the river, where it was completed
Aypril 26, 1879. . {

l’i“he f(;llowiug are the reports of the assistant engineer, Mr. H. C.
Collins, who had charge of the party in the field.

REPORTS OF MR. H. ¢. COLLINS, ASSISTANT ENGINEER.
1.—ABOVE JACKSON.

New ORLEANS, LA., February 1, 1879,

CarraIx: I have the honor to submit the following report of a survey made under
your direction of Pearl River, Mississippi, from Carthage to Jackson. 2. i
* We started from Jackson for Carthage on the 10th of De-cmnbel:, 1878, and arriv ed
on the 13th. There was a 7-foot rise in the river, and the banks of the river between
Carthage and Edinburg were under water to such an extent t]l..';it there was no 1;1&;5
1o set up an instrument. We therefore began the survey at Carthage, which is
miles below Edinburg.

Carthage is near the northeast corner of township 10 north, of range 7 east, and the
ferry south of Carthage at the northeast corner of section 24, in the same township,
is the landing place for Carthage freights on the river and the nearest point. !

The survey was made by a line run with a transit instrument set up on magnetic
meridian, the telescope of which had cross-hairs adjusted to read 10 feet on a rod ab
1,000 feet distance. ; iy

All distances were measured by this stadia rod, the transit being placed at a con-
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venient point, Readings were taken to all prominent points in sight, and then to
gome point down stream from which a good view could be had down stream ; then
the transit was moved down below the rod to the most available point from which
the rod above could be seen, and also with a good view below, setting up each time
on magnetic meridian and using 2 stadia rods, each of which was earried by a man
who rowed a light skiff, and also carried an ax to chop occasional brush and to blaze
trees to mark the numbers of the points.

Topography was taken as fully as possible in moving from the station to the next
down the river, but not hindering the survey for it. Soundings were made at inter-
vals of about 500 feet, unless at very bad places, where many more were taken and
cross-sections of the river sounded frequently, All snags and logs that were not coy-
ered by water of the rise and all overhanging trees on the bank, all towhead islands
and standing eypress-trees in the river, were located ; height of banks and character of
timber growing upon them. High-water marks were oceasionally found on trees and
their hmiht taken whenever plainly determinable. Very many logs and snags were
covered by the rise, and of course eseaped notice, but all overfiows and bayous were
more easily seen than they would have been at low-water, and the direction of their
currents taken.

The valley of Pearl River is several miles wide at Carthage, and at low river the
water all flows in one channel at the ferry. This is near the north side of the valley,
gnd the north side of the river at the ferry landing is covered but 1 or 2 feet at high

oods. :

0ld channel bayous enter the river from each side Jjust above the ferry.

On the south side of the river are Mr. McFadden’s fields, abount 100 acres in extent,
of high hottom, covered but 1 or 2 feet at high floods, but south of his fields is a mile
of low bottom-land on which the high-water mark is 6 or 7 feet above the surface, and
in great floods a large portion of the water runs down over this low bottom-land,

South of this are the bluff lands, which are very rough, being cut by numerous
small streams which run into Pearl River, all of which are cut down nearly to the
level of the river, forming steep clay hills which roads, in any direction except towards
the river itself, must cross. 5

The slope of the valley is very steep, but the river runs from side to side of the
bottom-land. Bends are very frequent, and at places where the river reaches the bluff
the wash of the bluff formation appears to be far more rapid than that of the alluvial
soil of the bottoms under similar circumstances,

The bends of the river are sofrequent that the channel, after wide sweeps, frequently
returns to within a few hundred feet of the same place. The current with a7-foot rise
151 but 1 to 13 miles per hour in most places, seldom reaching 2 miles in its most rapid
place.

During highest floods the whole river valley is covered, the highest bottoms from
1 to 2 feet, and the low cypress brakes 12to 16 feet deep. The water then runs directly
down the valley, crossing the channel and but little affected by its curves, far the
larger portion finding its way through the cypress brakes,

Nearly all the valley except the river channel and the lakes, which are old river
channels, is covered by a dense growth of trees and bushes interlaced by vines, and
cane grows almost everywhere. This undergrowth prevents all washing of the surface,
and so obstructs the current at high floods that the Swamps are covered for many
months, keeping a half stage of the river for more than half the year—acting as a
reservoir. At the high floods, whatever drift is floating finds its way into the cypress.
hrakes at the bends of the channel, and usually at just the places where any wash
would make a cut-off. In this way natural cunt-offs are almost entirely prevented, as
the large rafts of drift make an additional protection to the bank, but though pre-
venting natural cut-offs they afford means fo make cut-offs with very little work in
those places where eut-offs can shorten the river most, and so increase the slope of the
surface in the channel. Ifat times of low river, when from a drought the whole drift
timber is very dry, a fire is set in these piles of drift, they burn and kill the trees
among which they have lodged, destroying also the coating of cane, bushes, and
vines, and leaving a soft, unprotected surface in just the condition to be most easily
washed at the next rise of the river,

Usnally the drift being drawn by the increased current fills up the new cut-off af
its head once or twice, but a repetition of the burning next year leaves it worse and
worse until the new channel is formed, any material shortening or straightening of
the channel being followed by caving of the bends near or even of straight reaches, so
that the original length is regained, but at the expense of washing away a large tract
of land in each case, and sending down all its timber as snags or drift trees,

Pearl Riverissaid to have been named from its clear water, and old inhabitants told
me that many years ago it was so clear that the bottom could be seen distinctly where
the water was 5 t0 10 feet deep. Itis now about as muddy as the Mississippi.

Farms are found on the bluff lands and the bottoms washed out by the small streams
running into Pearl River, but very few farms are found on Pearl River bottom-lands,

56 E
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f the bacon is raised

i incipal erop exported, but all eorn and most o

oan;t::; : ]t31111£t", ;Iﬁig %o:t gf hafuling cotton (ﬁ‘lver ﬁ:& I{ad roads far more would be
i nd t ould be far more thickly settled. . )

ra.ﬁi’t?i?l%g ?J_Iioiﬁtﬁu%g?s white oak and pine mostly, and it is a high rolling, well

i ities fi ? , if navigation is -
watered, healthy country, offering %ood opportunities for settlement, if navig

i it practicable to run boatson the river. ) |
soim elig.::ﬁa?i as:s(i-fggﬁg&to%?he river for the first mile will give a good idea of it for
rst 60 miles of the survey. : : ) 6
T et e
gection depth of 20,18, 16, 15, 12, and 8 feet, soun her, but would cover the whole val-
tervals at a 7-foot rise. High-water is 11 feet higher, X e
7 landing a bayou leaves the river on the rig
ley. Two hundred i;'eet below the ferry lan gv = )3 N e ot thositor
bank, running out into a cypress brake (or swai } P b AR
is tle land is low, and for 300 feet a growth of willow g ov
Evffe‘g—ﬂfléi Ef them project’ enough to ebstruct the pa-ssagelof 13)::11;?, butt-hglﬁz‘l n‘?t::l-
drift at high water; long logs project out into the chaunnel, and the ent
qu%l&;i;;\;}eufgragg(lf.%t below the ferry the high bottom ends on the left orsonth bank
a; to the southwest. L
an‘gha;zts:;ﬁg]l; ﬁgﬁ}ssgfverv low for 1,000 feet farther. At g,OUO feet from the laut}ufg is
a cluster of live cypress trees standing in the channel. These mus‘E }Je:‘cl‘lt_‘ a‘i 1e:4lt11;am¢=j
low river. Three hundred feet farther is another cluster of cypress tl‘LCh in Il:a c Iilll"
nel to be cut. On the left bank for 600 feet helow this is a large cypress brake. ‘1;
at a sharp bend of theriver and on the outside of the bend. The water }"u}ls]ﬁ :’.lillon‘:
the cypress trees, taking large quantities of drift, which is lodged a%’alilbb t. e li"e]:les
Tt is but 1,000 feet through the cypress brake to the river 1} miles below, and‘\\l h a
7-foot rise fully half the water of the river finds its way across through the bW?iIE]).
There is also, at the lower edge of the cypress brake, as the river reaches th? higher
land, a great mass of drift collected on anucleus of two large trees which hav evfallen
in from the bank. Removing this partial dam would give a freer current dow n th(i
channel, and if the willow growth on the bank above and the eypress which must be
eub are also run into the cypress brake on ﬂle bend, so as to still more obstruct the
flow of water, that way the channel will be improved. ; ‘

At 3,000 feet are a few small overhanging trees, and the cross-section was 120 fest

i epths 16, 22, and 19 feet. " 5
Wfﬁﬁiﬁtﬁ%ﬁi‘ee’a isa Jc.yp].‘ess brake on both sides of the river with banks covered by a

s rise. 4 i
. {E‘%E:re are many snags and logs entirely under water, of which some break in the
current gives an indication, but they will all appear at low:-water and must be re-
meoved. The number of these is unknown, but they are easily sawn up at low river
and hauled out on the bank to dry, so that at a rise they may drift info some bayou
or overflow, Drift seldom reaches the river after once running out into a bayou.
This ends the first mile from the ferry. Below this only bad places or peculiarities
of the valley will be noticed, referring to the chart for a minute deseription of the

iver.
. Fifteen hundred feet below is a cluster of five very large eypress, and some small
ones in the river with a passage between them of but 40 feet. All of _them should be
removed, leaving a clear channel, as a long log in coming down is at any time
liable to lodge in such places and form an obstruction, and a raft now collects which
throws the current out into side bayous. With a clear channel the effect would prob-
ably be to give increased width and depth each year, while, every obstruction tends
to make other obstruetions.

Seven other large cypress are found in the river on the second mile, and about the
middle of this mile is a bayou cut-off, formed by burning a pile of drift, which can
be easily closed by floating in drift. At the beginning of the third mile the river
Tuns through a eypress brake. A large quantity of drift is lodged against the trees,
Nine very large cypréss and some small ones must be taken out, and I counted nine
drift trees in the mass of drift lodged here ; more may be found under water, probably.

On the fourth mile are six single large cypress trees standing in the river, each of
which forms the basis for a raf$ of drift-logs,

At the beginning of the 5th mile is an old river channel, leaving the river and re-
turning again 1,200 feet below. This cut-off shortened the river more than a mile,

Eight hundred feet below where it returns another old river channel leaves the
river, which, though partly choked by drift, yet talkes nearly half the water of the
river;its entire closure by runningin the drift and overhanging trees from above

will help the ehannel of the cut-off, which is now very much better than the old
channel.

The only
advisable
into them.

available means of closing the bayous leading out of the river, when it is
0 do s0,is cutfing such trees ascan be easily fallen in and floated down
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Were the channel used once eleared of obstruetions, and boats run upon the river
80 as to keep it clear, the side bayous, which would gradually cateh and retain the
drift, would close with little other care than that of not burning their rafts at low-
river times,

Bayous, whenever needed to float oypress logs out of the breaks, only need to
Lave the ends running into the river opened ; the rafts, which prevent their becoming
cut-offs, and which prevent loss of water from the channel at low stage of water when
it is needed for navigation, are all at the immediate head where it leaves the river,

The next bad place is on the 9th mile, where the river runs through a eypress-hrake,
the trees of which are so near together that there is no passage greater than 25 feet
between the trunks. The depth of water is enough, and all that is necessary is to
rc;mm‘e the trees standing in the river, 15 in number, and the drift which has aceum-
ulated.

Near the lower end of the 9th mile is a bayou cut-off, which has started by the burn-
ing of a drift-pile within a year. It now runs through a eypress-brake. It would
shorten the river 2 miles, and it now has a very strong current. It will take a large
quantity of drift to fill if, so as to prevent its reducing the current in the main chan-
nel too much.  Maw's Landing is on the bend which would be left out by this cut-off,
and all around the bend is willow bank on one or the other side of the river, At the
lower end of the bend on the 11th mile are tywo bayous running to the river below
through the cypress-brake, both of which need closin g, and the willows of the Man’s
Landing Bend will suffice for their closure.

Nearly every man we met on the survey was ready to point out some place where by
a shorf cut in the bank a cut-off could be made, and very many of them had at times
done more or less toward making new cut-offs, with the expectation that such cut-offs
would improve navigation. How it has effected it is seen in the fact that formerly
steamboats ran quite regularly to Carthage, and now only one little boat remaining,
with but a capacity of 31 bales of cotton, is laid up at Grant’s Ferry, the change heing
the direct effect of the great accumulation of logs, snags, &c., W
banks which were only made eaving banks by the increased currents due to cut-offs.

On the 12th mile is the first place where thé river reaches the bluffs on the south or
left bank, Here a stratum of sand reaching 2 feet above water of the rise is washed
out by the river, and the high yellow-clay bluff above it goes in great land-slides, and
the clay being broken by the slide is soon washed away, leaving a new surface of sand
exposed to the current. The wash here appears to be more rapid than in any of the
alluvial land.

On the 14th mile the river again touches the south bluffs.

Abont the year 1872 a cut-off was made here, and the eut-off at first ran 3,200 feet
nearly straight across a great bend, shortening it 2 or 3 miles.

The bottom-land at the place was easily washed by the strong current, and by cav-
ing banks bends were formed. There are now 10 bends in this distance, and the
channel of the cut-off is now 6,700 feet, having increased its length 3,500.

The sum of all the angles which the channel has acquired by means of its caving
banks in this cut-off is 174 right angle. These bends so reduce the eurrent that the
banks are now caving but little. A very slight rise overflows the banks, but they are
so covered by undergrowth and drift that there is no present danger of any cut-offs,

At the end of the 16th mile the Tas-ka-la-meta River joins the Pearl from the south.
It is a stream nearly as large as the Pearl above the junction. Sixteen and one-half
miles from MeFadden’s Ferry is Grigsby’s Ferry, where a point of bluff land comes to
the river on the north side.

There is very little work needed from Grigsby’s Ferry to themiddle of the 21st mile.
A cut-off has been made in the usual way through a little cypress swamp. Most of
the cypress trees remain standing.

The water is 20 feet deep among the trees of the cut-off, and nearly all the water
goes that way, the old river-bed being dry on the bar af its head in low-water. An
old eut-off had heen made near the same place and two Just below. Every bend of
the 21st and 22d mile is now caving, and many trees have fallen into the river,

Large bushy-topped oak trees usually remain where they slide in, collecting drift,
but trees with few branches appear to float until they reach some obstruction, and
collect in large numbers in the cypress-brake cut-offs,

Af the 26th mile the bluffs on opposite sides of the valley approach within 2,200 feet.
The river is but 200 feet wide, but is 25 feet; deep, and with a 7-foot Tise fully as much
water runs down through the swamp bayous as follows the channel,

On the 28th mile, at Hoover's Bl uff, the riveris confined to one channel 240 feet wide,
and soundings of the cross-section were 23, 27, 25, 23, 20, 19, and 14 feet. There is a
place at the lake just above the bluff where the river is 650 foot wide and Iuns over a

ravel bar. The least depth in channel over this bar was 13 feet, but as the river
alls the gravel is washed to the top of the bar, and not over until at lowest water.
Some years there is as little as 3} feet on the shoalest place in the channel, hut Mr.

ashed in from caving




