REPORT OF THE CHIEF OF ENGINEERS.

K 12,
ARANSAS PASS AND BAvY ‘UP TO ROCKPORT AND
CORPUS CHRISTL, TEXAS.
e in 1871, under my dir-?(_'tima_,‘l'e.
hief of Engineers April 1, 187 ,]';
1871, Appendix N 4, pages 025

IMPROVEMENT OF

A survey of Aransas Pass was 111-.1(1‘
port of which was rendered to the.(;‘
(See Report of Chief of Engmeers for
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to :;U(z';)survey of Aransas Pass and Bay up to I{nu];”pm? ﬂll]d 1(,1(:)11111)1:

fi. Tex.. and Corpus Christi Pass and channel,” provide .
Sl o ) 2 1878, was made in that year, and
act of Congress approved June 18, 1878, was ma At Yo
report submitted to the Chief of Engineers February 1, 1574,

1 s for i OV ) ‘[,'
plans and estimates for improvemen i R
I Thi;ty_ﬁve thousand dollars were ap])g()pl;q‘r_}ud_ffnl 1ﬂ}i‘:sr ;\1 ;:)1\1:({)‘;91(5}21?
; arch 3, 1879, with which 1t was propos 201
Congress, approved March 3, 1879, w o o
men?:e the \\?(E*k of deepening the channel across the (_)11?(.‘1 .b':l.l.)‘\l 11:11%1_1(1)5
of jetties, according to plan set f()ﬂ]]l in m}-‘ rf.poﬁ‘t of i"['(l]::ii’u{l\.lltijlr‘l‘r 41 9,
T RO . g » work to be continue @ 12-
on survey of Aransas Pass, &e., the work to be co Lo
foot c-hal?nel across the bar might be obtained, or until the A]ipl()‘]lll Inru;zt
was exhausted, and after obtaining such channel, shoul(}} a .\_lut s;lclt;on
balance of the appropriation remain, it will be applied to the pro
of the head of Mustang Island. 1 S

It was proposed to let the work out at contract. i S

By order of the Chief of Engineers, dated J 111{0,13, ‘]b.ﬁ, all 111:11‘(;1155
relating to this work were submitted to a Board of Engineers t(_uf?x.mc 1
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eration, This Board convened in New York City on July 1, 1879, anc
its report has not yet been rendered.

The work is located in the collection-district of Corpus Christi, and the nearest
light-house is at Aransas Pass.

* Original estimated cost
Amount appropriated ceceeeeeececcaeiaacaeccicnccseoiisaaassanaaaia.

§186, 845 00
35, 000 00

Money statement.

Amount appropriated by act approved March 3, 1879 C%:J 000 ﬂf:
July 1, 1879, amount available. .oococcooooiiaianiiioneiaiaacca . 35,000 00

Amount (estimated) required for completion of existing project - 151, 845 00
Amount that can be profitably expended in fiscal yearending June30,1881. 151,845 00

SURVEY OF ARANSAS PASS AND BAY UP TO ROCKPORT AND CORPUS
CHRISTI, TEXAS, AND CORPUS CHRISTI PASS AND CHANNEL.

UNITED STATES ENGINEER OFFICE,
New Orleans, La., February 1, 1879.

GENERAL: The “survey of Aransas Pass and Bay up to Rockport and
Corpus Christi, Tex., and Corpus Christi Pass and Channel,” as provided
for by act of Congress approved June 18, 1878, being completed, I have
the honor to submit the following report.

Corpus Christi and Aransas Passes present conditions, to govern
treatment, very much like the conditions presented at the entrance to
Galveston Bay and Harhor, as I have described them in previous reports.

The passes connect large bays with the waters of the Gulf of Mexico.

* Only estimated cost for outer bar and protection of head of Must ang Island. Other
estimatesheld to await action of Board of Engineers convened in New York City, July
1, 1879, for consideration of projects for this work of improvement,

APPENDIX K 924
m A raginme w1} + i
llho.sl.n..:a.:», tributary to these bays
charge and are: :

; 1 are inconsiderahle
L Of drainace - o o
the passes : Pl

o in volume of dis-

and the boo2ge, and, do not have any perceptible effeet on
> VLS separating the passes fr Gleim

{ passes 1rom the Gulf, These

hanging) of

:lll‘ ‘. ]n, Axr ot
bars are beyond question the ereatnres (for they are ever ¢
=y dl't eVer ¢
1on to harbor entrances, These

but two of the o T L s
ki u'::l] :'\.';:l.:l(: Uf.[f)ll.‘ftlﬂffl
and tidal ; they are ﬁu-““jd'{‘n_, Lliltlltillllgl:\];n‘i'}s, the ‘ul:;:]';-; are purely drift
ASSIng over them 3 i @ sdbeasily moved by eurrents of w ter
material, casily mgom ko0 And the adjacent coast Tine is of o b
The ]H‘;H:\’t’.‘i- :':1'(‘“(':1(_41 ,&:(!-]-Ijtl-f]n'l.lyl{l ‘h:\" o \I\"nu[g into the chaimels.
due north and sout] 'JL‘I‘ 14" niles 1n length and have their axis nearly
\\'iII(‘i.\‘zl-lHl.\‘IHl‘i.l.J\' \\‘i:;s-l }l.}il'\__]“ the general direction of those off shore
5 fl‘unL x : 1 1 (11 ing the autumn ang winter months frequently
This feature is not ILLPti)lh‘f:ljlntt'(?::lml)ltz}ﬁ:]i‘[ e ) With great velocity.
- =t dll aio1 at part of Yoy« B e
‘n'(r}a};ls f‘f)l\\':ll‘{l‘ the southwest, as Ihhml'(l: illl)dtil(:tﬂgc‘t%f I{](;{;SSJ CGFI;,t \;-}uch
and lé‘ff'?-'-'\r 11””}\15.{ of dn ivrvnceriy this respect between Galvestan eq trance
;:h‘m”f(il\(-.-lru{_};t 1{_:}111_;(15. ;ur:cl (_;{)Jl[']]}lml()hl‘j(\_'ti Passes is that the old ship
spemee LGHRULD L' place), the direction of which is ojven s
was outside ¢ e coas N . ; s on kig, 1
ands and l'll(fJirltlli]r_iI;(l}lfl}ft line, while the others lie between the sand isl-

: The prevailing on-shore winds and storms are from the southea tward
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i it re or less obliquely, create a movement of sand
geti‘:r l“.j.ﬂ(_u.tal.s- {m ard li“hfi south, and this traveling wetted sand, to-
ithe L the dry sand driven from the surf f the islands |
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t 15,‘L:111_t ends of the passes are formed. |
o Jl_lh)eltl]d;ll currents, as influenced by the winds and storms, have con-
ﬂm ed the arrangement of this materia] and the variations in depth of
1¢ channels across the bars tormed by it. !
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Mis ey d

This double eifect has been shown on charts of the entrance to Gal
roQ T o 3 ' " . : St
veston ]L}-; L?f._n,ﬁwi‘uch_ I forwarded before commencement of the work
n;)u in Inr;?w? for improvement of that entrance, and is also well
SIown on the large-scale chart of entranc ; :

: I ge-s dart or entrance to Aransas Pass. ac
e R ; ansas Pass, accompa

“w. ]l.‘-t.“.i\l‘t.'s Cavallo, Aransas, and Corpus Christi. while keeping 3
nearly north and south direction so long as sheltered by the sand i‘:‘.l'l?ids
and peninsulas hetween them and the Gulf, on making connection with
ﬂ.m_(;ru‘l.{' turn sharply to the sontheastward, so that the channels acrosgs
t-hcn‘ (-;;1If‘i.az'11's are nearly in the general oy prevailing direction of the
(_ill:l-ﬁllni'i_'_ winds and storms. This has been observed of the Mississippi
River, viz, that its main stem prolongation is in the face of the prev: il-
mg on-shore winds, 4

It has also been observed at Galveston that, as prot
the channel across the outer bar works to the eastward.

I \\'IU not attempt to account for this, but will now present views as
t()) plans iul|' improving the entrance to the ports of Rockport, in Aransas
Iu;;i\", and Corpus Christi, on Corpus Christi Bay. '

he port of Corpus Christi has tw 3 icati
( ; § 8 two channels of communication wit

the Gulf of Mexico, viz : g ol

L. Through Aransas Pass an j i

L. Through as Pass and a dredged channel connectine t} -
ter with Corpus Christi Bay. Bl

2. Through Corpus Christi Pass,

5 1

ection is given,
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radually filling up, and it is
The latter-named channel appears tfl) ‘11(0 {-‘;}1];3“\? 1’; {‘il&ft‘:‘m;”‘_lﬁ\_ it will
perhaps not unreasonable to think that atI 1 San Luis Pass is now
become to Corpus Christi Bay what West Bayand pat 42 safety-valve
to Galveston Bay, viz, a navigable outlet of the past, a ‘_‘g‘ o
for the future. A man of ordinary stature can w ade it now at severs
points, 1 4k i PR
polnt:'iew of this it is recommended that it be f_‘?ir}r'-t}ﬁ.hl_‘. :1‘(1:1 11]1 h‘i;lu(;ﬁ
its crest at the level of mean low tide, its location to 'ﬂ']?(ll-bt? 'i’[ Fio
Plate I, Fie. 2—the construction of the dam as S]ll_)\‘?l_l. o1l J‘ e e 1B,
e .« nronosed artificial closure, it is thought, will be
1. The effect of this proposed artificial ¢ osure, 16 18 o ‘_,.,_t_ s b
improvement of the navigable channel between Cor pns ”‘l\h:l'lll}ll.\f o
Arausas Pass, inasmuch as under ordinary cq'udltzqnhhoi‘__\j {ll]t}:_-. i s ﬂ']lr
it will force the tidal filling and emptying of Corpus ,-u_uat(x‘ _th._\ r ]L 3}( 1‘5?1"1
Aransas Pass, thus improving the connection l_v{:t\‘fml:l; 1.;);1 p}mv-);. t;u
and Aransas Bays, and possibly inereasing the normal depth over the
ar of as Pass. ; = Ao5sa
b"1;3;1131:‘11;:?3149“cyest of the dam no highfy tl{an_n;v })EI]}L fumll:l];
low tide the pass will be ara-;{;lb}e as a safety-valve in case of vioclent
storms filling or emptying the bay. Gy B
bt(’)l‘lliislilggésted dalm7 it is thought, will improve t].’.e -c'lmi;“?} Clon’lf]”
ing Corpus Christi Bay with the Leguna Madre to the southw (11“}1' ‘1}1:\
bay is of importance, as it furnishes the salt required b‘\, thg .JtﬁL‘lv_}_r)d{;.i—l
ers along that portion of the coast.” It is also of importance, as 1t wil
furnish the stone for the works I recommend in this report. (See re-
port of Assistant Engineer Collins ap])e].uiled,‘aml the report l')qi}_.‘&ﬁslh‘t-
ant Engineer Polhemus, in Report of Gh}ef of Engineers for lbh&.) e

The channel connecting Corpus Christi Bay with Aransas Pass 18
partly natural and partly dredged. Its width at the narrowest point
is 80 feet, and its minimun depth at low tide of the spring and summer
months is 8 feet ; this is sometimes reduced to 7 feet by northers, which
lower the surface of the bays. $ ! :

‘This depth and width is considered sufficient until such time as a 12-
foot channel may be available across Aransas Bar. The artificial por-
tion of the channel has been excavated by a private corporation acting
under charter which permits them to levy tolls on all freights passing
through the cuts. From the best information I have been able to ob-
tain, it appears probable that the amount of money expended on this
channel is less than $50,000.

I submit an estimate for deepening this channel to 10 feet and widen-
ing to 100 feet af bottom.

‘What amount it wonld be necessary to pay the company for relin-
quishment of its rights could not be ascertained. As there are other
cuts that may be made without using any portion of the present chan-
nel, estimates are submitted for such along the line H I M L and K I,
Plate I, Fig. 2. Wereeither of these made the ecompany channel would
be valueless.

The most important work and the first that should be undertaleén is
no doubt that for the protection and. deepening of the entrance to
Aransas Pass.

The work at Galveston, I think, furnishes a fair precedent for general
treatment of this entrance, but we fortunately have a better one in the
-attempt at improvement of Aransas Bar, which was made in 1869, the
.general plan being the same as that now pursued for the improvement
-of the bar at entrance to Galveston Bay.

In 1869 the citizens of Rockport and Corpus Christi, by subscription,
raised about 810,000, which they placed in the hands of a Mr, Halliday
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ansas Bar,” With
a crib-work extendine
J(_J.\'_Pj)]l’m‘l Island outinto the Gulf. SR
ertained this work was built into the Gulf a

for the purpose of i oOVIine

this mnlll.-. 'l‘d ] l[-1 hproving the channel across Ay
hi oney Mr. .1Il::1;1,\'])11)('&{3{19("{ to construet

from the shore-line of Saint .
l;\H nearly as ean he ase

distance of about 600 feet.

From my remembrance of
; ;o Seenmorance of a verbal deseription of rork oi
Mr. Halliday in 1869 or 1870, and from "{e-cil)lun;:l [‘)ijx't’lilto\\}“lhgge?‘ nlllq e

assistant engineer, while engaged upon the rasact « hors o O Colling

B ROt Ty e engaged upon ‘ecent survey. ino

deseription may he given, Ygij'/, : S T fO[lDWll‘lg
The cribs were trianenlar ; i
[ : ¢ triangenlar in Cross-section (dimensions
T CTOSS 560 (dimensions not known)
Arts we Ty 1mperfectly fas ] : ssiden
seem to have been made of 'nin“ Uii?]rljil: irll;gtlp{luelil mgi?ithfl’ e
. ek an an nber that cam
some live-oak, but mostly yvellow pine scantline 4 inphos o
Some of these cribs were filled with ]!i‘ll*}u o 1 “I'D : }mh?h o i
but it is said that otheps Wwere simply hk"LI]I‘t:]s‘li?u?mfl}m “g]ml' Stml]: A
1t 18 & b QUIELS were Simply ballasted so as to sink
~ During the work of construction some of the eribs near tlfﬁ'imn‘l; i
broken up and washed away. i v

When the work was suspended it is said the
across the bar which was maintained for sever
t-h_(: teredo and the waves had destroyed a ¢
crib-work, ; = :

In 1871, when the Iat i i i@

n 1871, whe ate Lieut. E. A. Woodruff, Corps of Fno:
made, under my direction, a rec = ogttuitiCorpe o Engineers,
oS -CLL0I, 4 reconnoissance of the pass he was unable
q';]{m[ _d{i,\lltuu:{i- of the work. It is said that as the work gradually dis
< eared the channel ae "O8S e bar or; ally returned to i '(C 0 al
= L cross the bar gradually returned fo its normal
el consider my information reliable
1fs eﬂr:rf._-', and shall therefore re
substantial in character,

The ]ﬁ(;;:tmn of the work designed for improvement of the channel
across the bar is shown on Plate I, Fig. 2. The line is marked A B
It starts t\r‘()n} the sllm:‘e-ime of Saint Joseph’s Island, and extends out.
Into the Guif to the 5-foot curve, a distance of 4,000 feet, ' |

The details of construction are shown on Plate II, Fig. 2.
will be given further on. ;

The next work to be undertaken will be the protection of a portion of
the end of Mustang Island (south shore of pass) from erosion. The por-
tion to be protected is marked C D on Plate I, Fig. 2.

_The protection proposed will consist of a matting or ¢
cimes ballasted with stone, extending from the water’s
slope of the bank to the blue clay which underlies the
of 30 feet.

Details are shown on Plate II, Fio. 3 i i i

ils are s : ; £12. 3, and estimate is submitt
slose of report. e

In order to give 10 feet navigation through Aransas Pass up to Roek-
port (there is now a good 8-foot navigation), it will be necessary first to
prevent the drifting into the shoal portion of the pass of sand swept off
the lower portion of Saint Joseph’s Island by on-shore winds and storms
It is proposed to do this by thickly planting the mid line of this portion
of the Is]_and (about 2 _lmles in length) with water oalks and cedars, a
Emirse of treatment which is now being carried out on the Gulf fronfbf
ralveston City at but slight expense. Only an approxi s estimate

v Uity ¢ ght expense, y anapproximate estimate
this is submigted, e
4 The ne}'_t step will be the dredging of the pass along the line O P Vv
Plate I, Fig. 2; but it is evident that effect of dredging cannot 1‘6::13(}113

andy—
6 inches.

re was a 12-foot channel
al months, possibly unti]
onsiderable part of the frail

as to the above-described work and
scommend a work similar in plan but

Bstimate

arpeting of fag-
edge along the
sand at a depth
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til after the cause of shoaling, viz, the

A n . U
ably be considered permanent o is provided against.

sand driven from the island into the pass,

MATERIALS FOR CONSTRUCTION.

2SO st, within a con-
These are to be had in abundance and at reasonable cost, withi 1
f}"‘ ! ¥ Y - o WrQ
venient distance of the proposed wmk@. e
Such piles as may be required for temporary ; he fascinage, may be
stru(:tiorl? and swamp cane (fish-pole cane) for ¢ he‘ e 3 s
adily obtained alon ¢ the small. streams near the ef}(‘ v :1&(: b
rech . ane makes a most excellent material for ascinage, S
Siion 1 its joints opened so as to admit water 1t requ A
e s become embedded in the sand,
little ballast to sink it; its bushy tops beco S
thus giving each fascine a firm anchorage, and, so lar as -
= g
er £ not attack 1it. gl ot et
tmgg)iedffkbout 15 miles of the coast of the upper portion q‘i _t][u;llfgl__.l;.]; :,
Madre is lined with limestone bowlders of VaTious, sizes b}}:}q(‘ e
work., The channel leading from Corpus Christi Bay fo these deposits
i where les inches in depth. ¥
< 30? e ](‘ib's (Ehe*? 312: 211?15%]?;1;;‘111u01 for tying fascines and for forming
St n any other suitable material
i rafts is better and cheaper than any other suite rial,
them into rafts is better and chea han any of] e ey
besides being very durable, and may be readily supplied by manufact
urers. i " : hii
It will be seen from the above that I have so shaped my planl.s for con
struction as to make the best use of the material near at hand.

ESTIMATES.

: ransas Pass, 1l 3, Plate I, Fig.
1st. For deepening chanuel across outer bar ofv_fhanaaa Pass, line A B, Plate I, Fig
. 2, and Plate II, Fig. 2:

3 E a C 5 00
24,000 fascines, 1 foot diameter, at 50 cents .. ... ooeee coaaeoiuaoooL 51(23’8{28 38
Labor on fascines - Saoa
9,135 cubie yards rock, at § 9,, e
%’Jﬁlli;}tr viz, towboats, barges, quarters, &c., and contingencies of engin-
b 2 7

: 15, 000 00
eering S ot WS

Total : 1
2d. Protection of head of Mustang Island, line C D, Plate I, Fig. 2, and PlateII, Fig. 3:

40,000 fascines 20 feet long, at 50 cents. ... ..o ... ... sles 5?3, 2:11:)’ {l:!{;
Labor on faseines_._._...._. . 10 9{;(} o
31,480 eubie yards rock, at § 62,960

r g 31,450 00
o ' 2,000 00

126, 440 00

Plant, &c., no additional expense, as that provided for in estimate No. 1 will be
available.
3d. Dam across Corpus Christi Pass, line R §, Plate I, Fig. 3, and Plate TI, Fig. 1:

4,080 fascines, 15 feet long, 1 foot in diameter, at 50 cents each $2, :jT‘f) 00
L D O L O T O 2, .;‘J.H 00
2,000 eubie yards of rock delivered at work, at $2___. .. ... ..... 1 4,000 00
Labor sinking and ballasting faseines.. ... oo .ooone oo ooo. s 2,000 00

....................................... Air e iwealin = n et e anityen i o GEDLO
Contingencies of engineering 10 per cent . R e = 1,068 (0

(B et i S el B S 11,748 00

SR e S LT

APPENDIX K.

4th. .-‘\)mn‘oxi:ma!'v (‘STiI!l:lId% for protection of southern end of Saint Jo-
seph’s Island, along line A B, Plate I, Fig. 2. The protection simply to
arrest drifting sand i $2, 000 00
5th. Estimate for {Irz_wl_uinu' in Aransas Pass a channel 10 feet deep and 100 feet wide
at bottom, along line O P V, Plate I, Fig. 2. All material dredeed to be earried off
in scows: = o
122,222 cubic yards, at 25 cents .

The total includes engineering contingencies.

6th. For (l!‘:iiiif-illlq present n'l}:mrwl_imrxrw,-n Corpus Christi Pass and Aransas Pass to
a depth of 10 feet with bottom width of 100 feet, All material dredged to be depos-
ited on side of eut, line P N [, K I, Plate I, Fig. 2. ;

207,406 eubie yards, at 15 cents ... ... A e S L DT L )

Total including engineering contingencies but not purchase of the rights now

enjoyed by the company controlling the channel.

7th. To dredge channel from Turtle Cove (Arvansas Pass) to Cor
feet deep and 100 feet wide at bottom ; material dredged plac
along line M L K I, Plate I, Fic 9,

B clicubiogande atlbcenta .t .t L o U HE B $167,222 10

Including engineering contingencies,

pus Christi Bay 10
ced on side of cut,

8th. To dredge channel as above, along line H I, Plate I, Fig. 2:
0% oubloyards; atiBgents g oo o0 TR 3198, 888 75
Ineluding engineering contingencies.

As I have before stated, the works for which estimates Nos. 1 and 2
are offered are of the first importance. The results obtained from it
will govern all the other work for which plan and estimate are sub-
mitted.

For this reason I recommend that the amount estimated for Nos. 1
and 2, viz, $186,845, be appropriated, and in doing so I beg leave to
present two statements, viz

Ist. I have estimated closely.

2d. The importance of the improvement proposed appears to warrant
appropriation, at one time, of the whole amount estimated. The most
economical accomplishment of the work can only be seeured by such
action,

COMMERCIAL STATISTICS.

These were overlooked in the harry of completing and forwarding
report and charts. When called to mind it was too late to obtain them
in time for report.

The commerce of the two ports of Rockport and Corpus Christi is,
however, well known to be very considerable in beef-cattle, sheep, packed
meats, hides, wool, &c.

The trade has been sufficiently important to sustain a quite regular
Steamship service between these ports and New Orleans, and justify the
constraction or projection of lines of railroad into the interior of the
State.

One great benefit which Gulf commerce will derive from the deepening
of Aransas Bar will be in its havin g available one more harbor of refuge
along this dangerous coast, and I do not think that, on this account alone,

leaving out all other considerations, T can too earnestly urge improve-
ment,

The work is located in the collection-district of Corpus Christi, and the nearest light-
house is at Aransas Pass,

Appended will be found the report of Mr, H. (. Collins, assistant en gi-

neer, who ably conducted the survey, and who gives in his report not
only an account of the conduct of the survey, but many interesting

. RN
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personal observations, and mueh valuable information obtained by him
; : : o '-'.7.:- £ 3 e 4 TP R LAt = Chad
from prominent citizens of that part of the country. S L SRRt
With this report I send three large sc*ulc)clmltb: Cov mnli ”Lﬂ 1d o
= 3 0 . NQ Q 0 01 1h-
survey for file, and one index chart; also Plates Nos. I and II, for pub
lication with the report. R ;
Very respectfully, your cbedient servan 5
T , ¢. W. HowELL,
Captuin of Engineers.
Brig. Gen. A. A, HUMPHREYS,
Chief of Engineers, U. 8. A.

REPORT OF MR, H. C. COLLINS, ASSISTANT ENGINEER.

NEW ORLEANS, December 30, 1878,

Srr: I have the honor to submit the following report of the survey of Aransas and
Corpus Christi Passes and Bays: : ol

In accordance with instruetions, I hired a gschooner in Galveston, J_{:}ms, :1_ni1 took
on supplies for a month and sailed to Aransas Pass. The party consisted of Messrs.
H. 8. Douglas and W. H. Hoffman, assistants, and two leadsmen, besides the captain
and crew necessary for navigating the schooner, and myself. ;

We arrived at Aransas Pass July 19, 1878, A gale was blowing at the time, and we
took a pilot in over the bar. Signal-stations were put up next day for locations of
soundings in the harbor and chaunel and on the outer slope of the isiands for several
miles. :

The north side of AransasPass is formed by Saint Josepl’s Island, and south of it is.
Mustang Island. These islandshave ranges of sand-hills 20 to 60 feet high, affording
excellent positions for stations; a single pole, 16 feet high, with a large flag, being
as conspicuouns on the top of a high sand-mound as a large tripod would be on a level
coast. Angles were read at all signal-stations to all points in sight for the triangula-
tion, with a fransit reading to minutes, anda base-line 2 miles long was measured with
a steel tape-line on the sand-beach of Saint Josepl's Island. A tide-gauge wasplaced
in the harbor, and one of the pilots employed to talke hourly readings throngh the day
for the whole time of the survey. Bench-marks were established on Mustang Island
and connected with the gauge. The mean low-tide of the whole time was used for
reduction of soundings of the survey. The tide-record, with the record of the self-
registering gange at Galveston forthe time plotted onit, is also submitted with the charts.
It shows that the low-tide used at Aransas Pass is almost exactly the same as that at
Galveston.

Soundings were taken from the schooner while sailing and located by reading
simultaneously two angles between three signal-stations on shore with sextants, Mr.
Donglas and myself using the sextants and Mr. Hoffman recording. The schooner
was sailed in whatever direction the wind would permit, covering the surface outside
the 5-foot curve as well as possible, and running the shore-line and measuring base-
Iine at such times as there was not wind enoungh to sail. We had sufficient soundings
at Aransas Pass by Angust 1, and sailed by way of Corpus Christi Bay to Corpus
Christi Pass. Here we placed signal-stations and measured hase-line, as ab Aran-
sas Pass, but took the soundings with a yawl-boat, as there was not water enongh
for the schooner to sail or to cross the bar. The gulf slope was sounded for 3
miles out to 30 feet-‘ depth, and the pass out to as near shore as the yawl-boat,
drawing 14 feet, could sail. A tide-record was kept at Corpus Christi Pass during
the time of sounding there. 'We then erected signal-stations and sounded the bay
of Corpus Christi, running lines of soundings at as frequent intervals as necessary
to show the bottom of the bay, but shore-linek only, at points where the sional-
szat.lons were erected. The shore of Corpus Christi Bay from Flour Bluff to Corpus
Christi City is high clay bluffs, nearly vertical except at Oso sienal. which is af
the entrance of Oso Bay (a shoal salt bay several miles long). West of Corpus Chuisti
the bqy c.u.mlects with a very lq 411:1_:111 bay called Nueces Bay. From Indian Head
around past Ingleside to McGlo Sluffs the vertical clay walls are again found, with
vn.r(\“largr:- sand 51:111(35 at MeGloin’s and Flour Bluffs. At the passes shore-line was
run for several mll_i_ ear the channel to show the approachés to it.  We then sounded
the channel connecting Corpus Christi Bay with . This was partly
old bayou connecting the bays, and partly a dredsed channel in the ‘.,-!]'(,:]‘ ',.L],.:”“!"‘ir;.],:
northeast end of Corpus Christi Bay. Some dre had also }‘(.‘[,', ;‘i'-,}f, . l} .=1
places in the old bayou and at its entrance from Ar: ym This c] Tl
to a stock company having a charter fiom the and
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for all it passing ':3“"‘-:."11 it 'here is at present a channel of 8 feet through at
summer low-tide. 1t is at some points very narrow, but for most of the distance
it s 50 to 100 feet wide. ‘T'v increase this to a 10-foot chantiel would require an aver-
age cut of’ ¥ feet for 10,500 feet from Lydia Ann Channel to the Aransas Bay entrance
of the bayou, if Lyd mn Channel was used, or of 16,500 feet if the ship-channel was
used, with the spme average cutting. From Aransas end of the bayou to Hoe Island,
4,000 feet, would require o ent-of not over 2 feet in any place in the present “hannel,
unless it was widened, and from Hog Island to the point where Corpns Christi Bay is 10
feet deep 13,000 feet of the present dredged channel would require deepening from 1
to 2 feet to get a 10-foot ¢ el through to Ransame Point, and thence to the deep
water of the bay, 100 feet, has less than 10 feet, 9 or 93 feet most of the way.

From deep water in Corpns Christi Bay to deep water in the lower harbor, straight
across Harbor Island, is 22,000 feet, a small portion of which is a foot above mean low-
tide, but very much of is shoal ponds and bayous.

Harbor Island is nearly all mnd, with very little sand in places and some shell
reefs,

The banks of the present dredged channel where thrown wp above water in Corpus Christi
Bay are of blue clay, quite hard, and do not wash. The channel depth is within half « foot
of what it was at first, and we found the bottom to be of soft mud for this half-foot, so that
a steamship drawing 74 feet fonnd no mmpediment in it. No sand boftom was found in
this portion of Corpus Christi Bay; but the bottom in Aransas Bay from the head of the
bay down to Lydia Ann and ship channels is sand.

The whole shoal at the lower end of Aransas Bay is sandy in places, but the deep
portion of the bay and of Corpus Christi Bay has blue clay bottom, except the shell
reefs, which run ont from shore in many places info each bay. They are so situated as
not to impede navigation for any one knowing the channel, and could be easily buoyed
out if necessary.

The immediate vicinity of the wharves of Corpus Christi, Rockport, and Fulton
would require more or less dredging to be available for any decided deepening of the bay chan-
nels, as there is bat 8 or 9 feet at any of the wharves at present. Tie owners of these
wharees will ave the necessary dredging done to enable vessels drawing 10 feet to land as soon
as they can get up through the bay. ;

Sonndings were taken in the shoal portion of Corpus Christi Bay, each side of the
dredged channel, as far up as the schooner could sail,

In Aransas Bay the two channels connecting the bay with the lower harbor were
sounded, and alse that portion of the bay used in sailing up to Rockport and Fulton,
but not the part of the bay above Fulton or northeast from Rockport towards Espirito
Santo Bay. There is a navigable channel from this bay through to Matagorda Bay
with 3 feet on shoalest places.

Of the two channels connecting Aransas Bay with the harbor, Lydia Ann Channel
follows Harbor Island and is over 10 feet for nearly its entire length, but has a bar at
its upper end of 7} feet, while the ship-channel has 8 feet for more than half its
lengfth.

To connect Aransas Bay with this channel by a 10-foot cut would require an excava-
tion for 14,000 feet nowhere more than 2 feet, and running off to nothing at the upper
end. Theshape of the shore-lines and the soundings indicate that Liydia Ann Channel
is now inereasing in depth and width from the effeet of the violent current preye sng
during northers. Pilots had noticed the same thing, and say that at the end of a
norther the water in Aransas Bay is a foot lower than mean low tide in summer,
The northers come only during the colder half of the year, and there were none during
Our survey. ey are said to be preceded by easterly winds, which raise the water
in all the back bays a foot or more above the usual height; then the water above the
lowest level is blown down from Espirito Santo Bay and upper Aransas; some small
portion of it finds its way throngh the bayous down to Corpus Christi Bay, but the
greater part passes down Ship and Lydia Ann channels throngh the lower harbor and
strikes the head of Mustang Island, which is cub away 200 feet or more each year.

ast Survey charts of 1858 and and Lieutenant Woodruft’s survey of 1871,

ympared with each other and with the ¢ s of this survey, show that this

o away vares from 210 to 230 feet per year, Saint Joseph Island inereasing

: Information received o the position of the pass during the Mexican war

would make the cutting of Mustang Island from 1846 to 1853 several times as greal as
it has been during the interval between any surveys and is not considered reliable.

Phe middle of Angnst, 1878, there was a 3-day gale from eastward. The water in the
lower harbor rdse : 3t 1 feet above the prevailing summer height at Rock-
port and Corpus Christi whar Thera was a strong current up both passes Ellli{‘i‘l‘lf_l‘
the time., The water covered n all of harhor island 4 a foot to 1 foot deep. The
current was so broken by the ri ls, and bayons that 1t made little :uhl_mfm to
the amount passing in by w » cha butia s m enters Corpus Christi Bay
over the flats of Turtle ( : £ I sdoht of the rise

!

above mean low-tide at s
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Current measurements were taken at any time in the bays or channels when the
so that currents

winds were too light to sail, or when it was too rough for other work, s
were found under various civeumstances at many places in bays and channels; but all
our information about northers and their effects comes from pilots who live there, and
what we could see was plainly due to them in comparing different chartsy, :

The field-work of the survey was finished September 17, when we returned to Gal-
veston, and were unable fo get to New Orleans on account of the quarantine, and
began the charts there. Lo

While making the survey the current ran down the coast fowest of south, and there
were breakers along the beach even with the lightest wind, and in any faiv breeze from
eastward there did not appear any break in the line of white foam in front of the bar.

The Texas coast is without an available harbor for vessels caught in the easterly
gales so common on that coast during a great part of the year, ;

The sea-fronts of Saint Joseph, Mustang, and Padre Islands are strewn with wrecks,
Some lives arelost with nearly every wreck, and in many instances all on hoard are lost,
In a gale there is no harbor to run for, and if it increases so as to be too violent for the
vessel to ride out, the only resource is to run on to the beach and be wrecked, with a
view of saving as many lives as possible by loss of vessel and cargo. The currents at
such times on the surface take anything up to the beach, the return being by undertow.
This accounts in part for such gnantities of drifts as are found along the coast—oalk,
pine, and cypress from the Mississippi and other rivers to eastward, and palm, mahog-
any, Spanish cedar logs, and bamboo canes and cocoa-nuts from tropical regions to
southward. §

In Aransas Harbor the bottom is blue elay throngh all the deep part and down as
far towards the bar as 27} feet depth abreast the head of Mustang Island, and outside
the bar at 30 feet depth blue elay is again found. Befween these points the bar is
sand on the surface—how near the surface the elay comes at its highest point we had
no means of determining, but it evidently forms the nneclens of the coast range of
iglands. The surface of these islands is sand, blown up from the beach into rounded
mounds, forming ranges parallel with the coast line, and from 250 to 1,000 feet distant
from the low-tide line. There are several of these ranges of mounds, the tops rising
20 to 60 feet. The ranges aré nof continuous. There ave narrow gullies in the line,
through which the wind blows the fine dry sand, making at the inshore end of the
gully large flat mounds, quite different from the shore line mounds.

The shore range is evidently the newest, as those farthest inland are covered with
a large growth of yucca, cedar, and other bushes, with grass, while the shore range
has only grass, and the grass on all these islands is fast being destroved by lalf?re
numbers of cattle which nearly starve on it. - g BESER

All navigation in the back bays, and any chance for a harbor along the coast. de-
pends on the permanence of the coast islands and their line of dunes, which are fast
being carried inland by the destruction of their protective coating of grass by cafttle.
This grass is worth so little for pasturage and so mueh for protection of the hills, and indi-
w'e.r;tly of the navigation, that it would be well to exclude all but a very limited number of cattle
{:}t{:;; lths coast islands, and to form planiations of the cedar for greater protection of the

The burning of some pile of drift, or some slide started by cattle, at times starts an
old hill, and the whole of it is blown away, to be added to others further inland or
spread over the lower inner part of the island, and in the bay back of it.

The area of these back bays is very great and for nine or ten months in the year no

frc;sth w?ter.-ru.us into them. The evaporation is so great that salt is formed in the shoal
g:x-fr ar back from the Gulf, and in Laguna Madre, which is part of Corpus Clristi

During our stay the water at flood tide ran in at Aransas Pass between Saint Jo-

_;ﬁeph 15_111511%. a'r.ul t-hc‘wreck of the Suint Mary, over a wide 3-foot shoal, on which, even
naé quiet day, the Gulf continually breaks, and on stormy davs if is very high.  The
W .i-?ler clon_nug in from the Gulf runs on top of the bay water ‘already in the channel
00d-tide currents were found only at the surface ¢
pa‘aﬁ'&rﬁ]{& water for at least half its depth having no current in at flood.
Lty lere the water coming in over this flat reaches the channel abreast the he 1 of
fc;i}l]btﬂ.ng Island it is gray with sand, but as it reaches the light hmr:‘ o L'(f 1(.{1( e
1t has dropped its load of sa i i o poen seater ot the walt o
b s los and and is again the clear ereen water of 4
remains entirely distinct from the bay wat T
ntirely ¢ g ay water up through Lvdi: : ship chs
slo(;\']y mixing with the heavier bay water i sl b A
ur ; measures show : t
Sl O(imﬂﬁffd?:;ﬂ;i;e;dslig}: th{:t- ﬂ-tt ebh t‘rldu the current in the channel abreast the
: 5 ba sla 8 abont as strong near the 1 as :
e g | ik rong near the bottom as at the top, and
ward of t-i?{g i?'rlel:vﬂks (-;u%mlfl- the flat where it came in, but follows the channel tn]sont'-h-
surface it is cloap if a1 i l.t runs over the bar runs under the gulf water. On the
el “} )t}n )ay watber, entively distinet from gulf water until it is lost "vmlor
P :,t;{mfl 1107‘dm“:'-b][c.k(at_- to take samples from the hottom, bt ;']1:'-1-1t'!l-t]r1‘t
8¢ a quantity of sand is deposited each day at flood tide on this mile of ehannel

and to about mid-depth of the
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and that the channel does not fll but remains 25 o 35 feet deep, proves that the sand
brought in at flood is carried ont at ebb tide over the bar, and really is the cause
of the bar itself. All sand drifted in by winds from the islands must come out the
same way with that cut from the head of Mustang Island. No mud or sand comes
down the bay from above to help form outer bar,

In 1869 a pier about 600 feet long, of crib-work and brush loaded with roek, was
built out on the sand-spit seaward from the south end of Saint Joseph Island. It was
not water-tight, but for a time it stopped a part of this current of sand and water
into #he pass, giving a 12-foot channel while it was perfect.

The shore of Saint Joseph Island soon advanced to the outer end of the cribs, and
the head of Mustang Island cut away, moving the channel further away from the
pier, but it was 2 years before the pass had shoaled to its old depth of 71 fee

The curves of equal depth are pushed out off the channel.1,000 to 1,500 feet, but as
the channel is moved southward the slope soon beecomes the same as before, that of
Mustang Island, 2 miles south from the wreck, being almost exactly the same as Saint
Joseph Island, 3 miles to northward. The sand-dunes do not reach the south end of
Saint Joseph by about 2 miles; the sand which would form them, were there some
nneclens given, is now blown over and is dropped into the harbor te be carried out by
ebb-tide. A line of cane hurdles just strong enongh to offer protection against the
wind would soon extend this line of sand hills to the pass.

An inspection of the charts will show a great similarity between Aransas and Corpus
Christi passes in many respects, but Corpus Christi Pass appears to be very much older
than Aransas Pass. It has cut its way for 8 miles from its head, while A s is yet
but 3 or 4 miles from a similar connection with Aransas Bay. Corpus Christi Pass is
now very shoal and narrow—too narrow for vessels to beat anywhere in the pass—and
it has at its head less than 3 feet of water over a large quicksand bar. The sand
blown at the south end of Mustang Island was much greater in quantity when we
were there than on Saint Joseph Island.

August 16, the sand deposited on deck of the schooner in the pass was & of an inch
in depth; and, of course, as much on the entire water-surface of the pass and of the
extreme lower end of Corpus Christi Bay, which will account for the shoaling of this
pass, which is said to have decreased to about half the size it had in 1846. It is now
much shoaler and narrower than at the time of Lientenant Woodruff’s survey in 1871.

The distance from Corpus Christi to Corpus Christi Pass is but 10 miles less than
from Corpus Christi to Aransas Pass; but were the channel cut straight through Har-
bor Island, there would be no great difference. The fact of the greater specific gravity
of the bay water makes the improvement of the channel depend on shufting off the
surface current coming in over the shoal at the south end of Saint Joseph Island, and on
the protection of the head of Mustang Island. Were there a pier running out the length
of this shoal, and to water so deep at its outerend as to bebelowreach of the agitating
effect of the waves, the flood-tide current would run in clear on top of the bay water
in the channel, and have no load of sand to drop, while the scouring effect of the ebb-
tide would remain as at present, and resting as it does on the botitom, and running ouf
under the gulf water, no bar could form in front of it so long as the pier did stop the
sand current and the head of Mustang Island keep the channel up to its position.
There might, after a long time, be a new coast line of reef, which is probably forming
outside the coast range of islands; but it would only be a matter for the distant future.
The opening of a chanuel of 20 feef or more at this point, fo make the present fine
harbor gvailable for shipping, would not benefit the commerce of West Texas alone,
but would make a place of refuge for vessels caught anywhere in the western part of
the gulf. In a single year the savingin property alone might be more than the whole
cost of the works necessary, and it would afford permanent reduction of frei g?lts by
lowering the present ratio of loss. Wood-work of oak or pine will last but 3 or 4
months when exposed to ravages of the teredo; but they do not eab the palmetto
logs or the bamboo cane. Roek is found in inexhausitble quantities on navigable
waters of the bays and in Laguna Madre, and is at present delivered in small quanti-
ties at Corpus Christi at $2.50 per ton, and would probably cost even less in large
quantities at the pass. Lumber is brought from Sabine and Calcasien, and costs at
Corpus Christi $2 or $3 per 1,000 more than Galveston. Cane is found'on the rivers
running into the bay east of Aransas, and connected with it by an inland navigable

JASS,

! Three charts on a seale +iyg show Aransas Pass, Corpus Christi Pass, and the chan-
nel connecting Aransas and Corpus Christi bays, and one chart, scale i, shows the
entire survey, passes, and bays. : ;i
To the most efficient assistance of Mr. Douglass and Mr. Hoffman, and to the intel-
lizent co-operation of all the men employod, is due the success of the survey in cover-
«0 large a tract with soundings, and the other work of the survey with so small
an allotment, as only with such help could it have been done. ;
Yours, respectfully, H. C. CoLuing, dssistant Engineer,

Capt. €. W. HowELL, /
Corps of Engineers, U. 8. 4.




