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Field No. . A5 _

REGISTER NO. £5939

State . CALIFORNIA .
General locality . =8 ~3 - Carquinez Sfrait
Locality ~SARGHHRA-SERAIes Benicia Waterfront
Scale....1:10,000 Date of survey.__December 10-20..._...,1926
Vessel....oo..... SHORE. PARTY

Chief of Party ... Paul C. Whitmey .
Surveyed by.._ | o Ko Graen. ...

Protraéted =3 Z— I Rittenberg. .l

Soundings penciled by-l. Rittenberg ...
Soundings in XAXHERRX feet

Plane of reference_.._Meen Lowepr Low Water .
Subdivision of wire dragged areas by
Inked by «/. ZTorreys o
Verified by.../\ﬂ,'?,érfr:y, .
Ingtructions dated. ... July. 2., 182 6-

Remarks: _____... .. ___
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Field No. .. B. . .

RECISTER No. 4593 b

State oo CALIZORNIA .

General locality____.-.W..Q@_EQUHJ_H__C?_Z___.S_TF.a (&)

Locality.._____________________W__B_g_I_’)_i_c__'I__a___!/_\_-’_a_t@_[f_r_ ont

Scale. 1:10,000 Date of survey.Dacember 1020 ___ 192§

Chief of Party ... Paul C. Whiteey

Surveyed by .. Chag. K. . Breen ... . .
Protra-cted by 1. R&ttemberg
Soundings penciled byC. K. . GXeen ...
Soundings in IXXEERE feet

Plane of reference._ iemn Lower Low Water. . ... .
Subdivision of wire dragged arsas by ... ..
Inked by___J;Z_.?__s:_::rg/_._._.v..

Verified byJW?_prr::)/
Instructions dated ... . Julyg-2. ..., 192¢

Remarks: ... .

Attached:

Deseriptive Report,
Statistics,
Deseriptive Tracing.
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The Hydrograph:.c Sheet should be accompanied by this form,

filled in as completely as possible, when the gheet is for-
warded to the Office. . :

Field No. ..~

RecISTER No. 45930 v ipn

State . ' CALTFORNIA

General locality.. . SONERA-GOREAGOUNEY Carq‘_U|neZ _Strait
Locality ‘ospesnmr-smarry. Shoal off Benicia.
Scale 1:10,000. ... Date of survey...... December 20,1926
Vegsel SHOBE .PARTY . ...

Chief of Party Paul 0. Whitney .

Surveved by Ghag K; Green

Protrécted by Qha&A“KJ"ﬁrﬁgh_

Soundings penciled by

Soundings in fIXhaxx fosot

Plane of reference_ __ Megn lowsy. Low Water

Subdivision of wire dragged areas by._ . Chas. K. Green.

Instiructions dated — . JUuly 2. ..,1926

Remarks:.
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DESCRIPTIVE REPORT

To Accompany Sheets "4" and "B

Bydrogrephic Sheets of Cerquinez Streits, Benicia, Calif,

In:acbordance with instruetions of July 2, 1926, sounding lines were
run with and against{ the current on sheet (A) and normal to the current on
sheet (B )c

] Thirteen congecutive hours of current observetion were made on Dec. 13,

" about “the middle of the work, when the range of tide at Benicia was 5.3 feet,
Currents were observed on the 14th, 16th, and 20th, by launch drifts in calm
weather, the results of which were alsoc recorded in the Record of Current
Observatione, foerwarded to the Office January 27, 1927. The observed
maximum strength of ebb occured about i} hours before low water at Army Point, .
Benleis, end continues to ebb for sbout 2 hours after low water. The i
maximum current observed was 3.9 knots, This was four days before the !
maximim tilde range for the month.

% The accompanying tracing shows soundings in red taken against an cbserved
7% knot current; soundings in black ( pos. Z2c to 28¢ ) with an observed 33
knot current; soundings in blsck ( pos, ia to Ba ) with en estimated 23 lmot
current; soundings in green ( from sheet e are all taken normd to the
current, snd most of them in currents of less than 14 kmots, The currents
ghown are correct, as the drifts were taken in calm weather; the first ime
mediately before the line ( 1c to 2iec, against the current } and the second
immediately before the line { 22c to 28c, with the current }. The soundings _
in red and black are teken on the same range on signal Ces, The speed of [
the launch over the ground was .6 knots against end 7.3 knots with the current, ;
making & speed through the water of 4.t knots against and 3.7 knots with. \
This was the minimum speed possible under the conditions. Soundings were ;
carefully chéged for up and down casts and correct readings. 10 and 12 i
pound leads were used with copper center sounding cord. ‘

The soundings normal to the current {in green) are correct, as most of |
them were taken when the current was not excessive, and sven when the current
spproached 3 knots, the "feel” of the leadline indicated much better soundings .
than when operating against the current. When sounding with the current
(in black) it was necessary to heave the lead well forward on account of the
speed of the launch over the ground to allow time for the leadsman to take
a1l the slack out of the line as the boat rapidly passed over the lead on the
bottom. Soundings in black sgree with those in green. When sounding
against the current (in red) & bight aft formed in the line a&s evidenced by
the distinct "tugging™ on the line. It was impossible to pull the bight out g
without 1ifting the lead from the botiom, this of course, forced the lead !
down with the current, meking a still greater error. Such & bight may be
cauged by the differences Iin currents at different depths, or by the fact that
the sweep of the water has a greater effect on the bight of the line than on :
the lesd, the momentum of which tends to carry it throuwgh the current due to :
the angle it enters the water. ‘The soundings in red are 4 feet decper in
5 to & fathoms than those 1in green end black., 7Pgsitions le¢ to 28g, sheet
4, were not plotted, as these lines were run over the same range as test lines,

*Mracing attached -bo-3Esst=smr-Desc, Repori
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~ The line (9a to 2Ba, sheet wAnY), not shown on the %tracing, was also run

sgainst a 2 or 3 knot current, and is too deep by 3 or 4 feet. Lines run

against the current, inshore of adjacent lines run with the current, show deeper
soundings, when the reverse is correct, Therefore correct depth curves cuan
not be drawn on sheelt "AM,

~Ag the lines normal to the current gave better results, the area was

’(:J'develpped-in this manner {sheet "B"), On this sheet % -soundings of (2 feet

{pos. 1%e, 14e, 15e) were found about 150 meters W, by S. from the 10 foo}

sounding shown on the U, S. Army Englneert's blueprint. The shoalest sounding

in the immediate vicinity of the Army Fngineer's 10 foot sounding is 14 feet.

A marker buoy was placed on the shoal and the ares carefully investigated at

snd nesr slack water, in addition to the development shown on the smooth sheet.

The shoal is sand, and the bottom is"corrigated" with sand waves 1 to 2 feet i
high. = The rest of the area covered has, for the most part, goft sticky :
bottom. Oon account of these bottoms, it is difficult to get soundings of

equal. depth on the same pesition. The least depth is undoubtedly subjected

to change due to strong currents shifting. the position and character of the bottom.

The shoal waeg alsg dragged at slack water with an effective depth of
11 feet {see wire drag sheet).

In conelusion it appears that, first: . Scundings taken with the
ordinary leadline (10 to 12 pounds) in over 3 fathoms will be too deep if
the work is done against the current, and if the current is 7 knots or over
the error lg excessive., Seconds With proper care, correct soundings can be
taken from an.ordinary sounding launch in depths wp to & fathoms when running
with a current of 4 knots, the spacing of the soundings, however, may be $o0
great, Third: Lines normal to the current offer the best results in depths

up o & fathoms in currents up to 7 kmots.




Fr— 4 .

" Date. 1926 _Letter

Sounédings aru.plott.ed.- in feet,

Plans of reference, Hean Lowsr Low Water.

Date. 1926 Volume _ Positlons Soundings Miles Statute.
) Deo.lo N 1 186 555 17,0

Deos 11 b 1 of 66 Zed

Deo. 14 0 1 28 . 98 B0 Migh pladid
Deo. 16 a 1 1n 32 1.7

Totals 201 753 24,1

Mean Lower Low Water on tide etaff 1s =0.,972. { below zero of staff.)

Lowest tide observed by thds party, reading on tide staff; =l.4 ft.

at 5:00 F,M. on December 15, 1926.

Highest tilde observed by thie party, reading on tide staff; 6.5 Ft.

et 11:45 A. M. on December 17, 1926,

Plain staff on Army Dock.

Only one tide staff used.

Benlois Arsénal, Army Point, Benicia, Calif.



STATISTIOS, SOUNDINGS, CARQUINEZ STRAITS, CALIFORNIA,

SHEET? "B,

Soundings are plotted in feet.

Plane of referemce, Mean Luwer Low Water.

; C’ ___Data 1_926 _;.!otﬁ_gr Yolume Posif.:lons Soundings - Miles Statute.
Déq, 11 8 1 64 206 6.0
Deo. 14 b 1 94 280 5.7
Dec. 15 o 1 135 472 10,3
Deo. 16 d ls2 99 290 6,0
Dec. 17 ] 2 20 27 1.0
Eotﬁl 412 1274 29.0

Mean Lower Low Water on tide staff ls ~0.972 ft. (below szero of staff),

Lowest t1de observed by this party, resding on tide staff:

at B:00 P. M, om December 16, 1926.

""1.4 ft.

Highest tide observed by this party, reading on tide staff: 6.5 ft.

Plain staff on Army Dock,

Only one tide staff used.

at 11:46 A, M, on December 17, 1926.

Benicla Arsenal, Army Point, Benlcisa, Calif



PESCRIFPTIVE EEPCRT
To accompany Wire Drag Sheet, Carquinez Straits, Benleia, Cal,

1926,

‘Boundings of 12 feet were obtained on the sand shoal off Benicia

{shown in pencil on this drag sheet) and plotted on sheet "B",
hydrography. The shoal was dragged tc an effective depth of 11 feet
with the standard light wire drag. The drag was 1200 feet long, and
wes carried over the shoal, first in & southwesterly direetion {pos. 1a
to 172}, then in a northeasterly direction {pos. i8a to 2Ba). Slack
water occured -while the area was beling dragged., The drag wag operated
at slow apeed, the average pull belng sbout 100 pounds on the towing

scales,




STATISTICS, WIRE DRAG, CARQUINEZ STRAITS, CALIFORNIA.

(“_gate. 1926 letter Volume Length of Drag Pogitions Miles statulle Soundings.

Dec. &0 A 1 1200 ft. 28 1.4 0

Drag depths are ln feet.

Plene of refersence, Megn ﬁower Low Water.

Uean Lower Low Water on tide ataff ie =0.972 ( below zero of astaff |

Lowest tide observed by this party, resding on tide etaff: =1.4 ft.
st 5;00 P.M., on December 15, 1926.

Highest tide observed by this party, reading on tide staff: 6.5 ft.
at 11:45 A. M, on December 17, 1926.

Plein staff on Army Dook. Benicls Arsenal, Army Point, Benlelia, Calif.

Only one tide staff used,
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“:S February 16, 1927.

Divisioa of Hydrogravhy and Donograpiy:
Pivision of Charts:

Tide reducers are aporoved in
1 volumes of sounding records for

HYDROGRAPHIC SH33ZT  459ZA

Locality: CALIFOHNIA. )

Chief of Party: P. C. Whitney
Plane of refcerence is MLLW C
=1,0 ft. en tide staff at Army Point (Benicia)

v

fondition of recordw satisfactory cxcept as checked below:

1. Locality and sublocality of survey omitted.

2. Xonth and day of month omitted. '

4, Timeé meridian not iven at beginning of day's work.

4, Time {whether A.M. or P.M.) not given at beginning of day's work.
5. Soundings (whether in feet pr fathoms) not clearly shown in record.
6. Leadline correction entered in wrong column.

7, ®iecld reductions entered in "Office" column.

6. Location of tide zauge not given at beginning of each day's work.
4. Leadlire corrections not clearly stated.
10. Yind of sounding btube used not stated.

1. Sounding tube No. entered in columm of "SoundinTs ' instead of "Remarks''s
12. Legibility of record could be improved.

1%3. Henarks.,
égz;;§;:;i31—

Chief, Livision of lides and Currents.

s



February 17, 1927.

Division of ‘Hydrograpvhy and lovoszraphy:-
Division of Charts: |

Pide reducers are approved in _
2 volumes of sounding records for

HYDROGRAPHIC SHEZ 4593B - |

Locality: . GALIFORNIA.

Chief of Party: b. G. Whitney
Plane of reference is MLLVW

-l.0 ft. en tide staff at Army Point (Beniocia)

Condition of records satlsfactory cxcept as checked below:

1. Locallty and sublocality of survey omitted.

2« Month and day of aonth omitted.

3+ Time meridian not ~iven at beginning of day's worlk.

4. Time {whether A.M. or P.M.) not given at bsginning of day's worke

5. Soundings (whether in feet or fathoms) not clearly shown in record.-
6. Leadline correction entered in wrong colwmn.

7. Piecld reductions entered in "Oifice" column. ) :

8¢ Location of tide gauge not given at beginning of each day's work,

9. Leadline corrections not clearly stated. ’
10+ Tind of sounding tube used not stated. -

11. Sounding tube No. entcred 1n golumn of "SouwndinTs® 1nsteud of "Remarks™,

12, Legloll:ty of roecord could be improved.
13. Hemarks. :

Chief, Division of Dides and Currents.
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February 17, 1926.

Division of Hydrography and Tonography:
Division of Charts:

Tide reducers are aporoved in
1 volumes of -sounding records for
. ]

HYDROGRAPHIC SHEZ 4593C

Locality: - CALIFORNIA

Chief of Party: . P. C. Whithey
Plane of refcrence is ML LW

~1.0 ft. en tide staff at Aymy Point, (Benicia)

Condition of records'satisfactory cxcept as checked below:

1. Locality and sublocality of survey omitted.

2. Month and day of month omitted.

3. Time.meridian not given at beginning of day's work.

4. Time (whether A.M. or P.M,) not given at beginning of day's work.

5. Soundings (whether in feot or fathoms) not clearly shown in record.

6. Leadline correction entered in wrong column.

7. PField reductions entered in "Office" column.

6. TLocation of tide gauge not given at beginning of each day's work,

9. Leadline corrections not clearly stated.
10. Kind of sounding tube used not stated. ‘ :

11, Sounding tube No. entored in coluwmm or "Souadinzs' instead of "Remarks'.
2. Legibility of roecord could be improved. '

13. Remarks.
| gféﬁifglﬂﬁiw
1]

Chief, Division of Tides and Currents,

/
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IN REPLY ADDRESS THE DIRECTGR
1. 8. COAST AND GEODETIC SURYVEY

ARG NOT THE SIGHER OF THIS LEYTER
DEPARTMENT OF COMMERCE

AND REI Ta No. -
rexvone. 11-DRM U. S. COAST AND GEODETIC SURVEY

WASHINGTON July £b, 1927.
* SECTION OF FIELD RECORDS
(" . Report on Hydrographic Sheets Fo. 4593a, b, and ¢.

Carquinez Strait, California
Surveyed in 1926
Instructions dated July 2, 1926 {Inspector, Sen Francisco!
Chief of Party, P. G. Whitney.
Surveyed by C. K. Green.
Protracted by I. Rittenberg.
Sowndings plotted by I. R. (4593b), O. K. G. (4593a).
Verified and inked by J. D. Torrey.
¥ire drag plotted and inked by C. K. G.
Wire dreg verified by A. L. Shalowitz.

1. In view of the conclusions arrived at by the surveyor relative to
the accuracy of soundings run with and against 2 current, it is
recommended that the "a" sheet should be used oniy for study pur- i fo
poses and not for charting, since this sheet contains lines that ()] U
were rmt both with and against the current. An inspection of the :
sheet shows that the lines rum agsinst the current are deeper by
several feet, hence any curves thet are drawvm on this sheet must

necessarily be erratic.

The area having been closely developed by a system of lines run
across the strait {plotted on the *b" sheet} and since the current u‘
during this survey was generslly not over 1 ;/2 knots per hour, ﬁﬁ%\-

it may be assumed that it fairly represents sctusl condlitions ~
and can therefore be used for sorrecting the charts.

=

L

A11 the remarks which folliow relate to the "nht and the "ot (wire
drag) sheets and not to the “a" gheet.

2. The plan and extent of development satisfy the specific instruce-
tions.
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E. 4593 ~ 2

The usual depth curves could be drawn.

A comparison of.closely spaoced adjacent lines shows a generally
good agreement. The differences which exist may ba dus to the
goft sticky bottom (see paragraph 2, page 2, descriptive report.]

The ususl field plotting was dome by the field party and was ex-
callent. .

A oomparison .of this sheet with H. 4581 (surveyed in 1922) shows
that westwaid of longitude.122® 097 gnd scouth ef the 18 foot curve
the old survey appeard to be deeper by several feet. To the east-
ward of this meridian the sgreement 1s foirly good. Uhather the
differences in the western portion of the sheet are due to an
actual shoaling having telten place or whether the lines on the

0ld survey were run Iin a strong current (the system uwsed was across
the channel) glving a generally grester depth than aciually existed,
is 4iffiecult to say without msking s thorough study of the strength
of the current at the time of the wurvey. One thing, however, is
certain: that s distinet shosling has taken place since the 1922
survey. This is also borne out by the Engineers' survey of 1924,
Mhe 17 foot shoal found on the 1922 survey agrees fairly well with

_soundings obtained in the 1926 survey and sinece the ares around the

12 foot shoasl on the late survey was only sparsely coversd on the
1922 survey, it is mot certain whether the shosl has actually
shifted to the south or whether it was Jjust missed on the 1922
survey. It is more probable that the shoel bhas shifted to the
south and a general shogling has taken place inshore of the shoal
as is evidenced by the marked change im the 18 and 30 foot curves.

4 comparison of the 1926 survey with the Eugineers' survey of
1924 {blueprint 19301} shows a slight shoaling to the westward

of the 18 foot curve and between the 10 foot shoszl on the En-
gineers’ survey snd the 12 foot shosl on the late survey. Other-
wise there 1s g good agreement between the two surveys. The
shoglest depth obtalned in the lmmedizte vicinity of the 10 foot
spot was 14 feot whereas 20 feet was the least depth obialned by
the Engineers 1n the irmmediste vicinity of the 12 foot sheoal foumd
on the 1926 survey. Of course there is a possibility of two shoels
oxisting here and that the Engineers missed the 12 jJust as our
party missed the 10, but ths greater probablility would seem to be
that the shosl has moved to the westward causing a change in the
bottom between the Engineers' 10 and our 12. The 11 fool drag
that cleared the 10 foot spot does not add very much towards dis-
proving the 10 since it could very easily pass over the 10 without
gotually hanging wp.: It would have been well to have passed oOver
a 12 or 13 foot drag over the vicinity of the 10.

A ek T e s



Ho 4:593 - 3

Pracings have been prepared cf the 1922 survey (H. 4281}, the
Engineers' survey of 1924 (blueprint 19301) and the "a" sheet
of the present survey. They are all on the same scale and
will be fownd filed with the smooth sheet [(H. 4593} ashould it

v be desired t¢ make a further eomparison of the varlous surveys
in this viclnlty.

v 7. No sdditional work ls necessary at present, but 1f the shoal is
moving to the southwestward them it might be well to make another
gsurvey in a year or so to determine whether the chammel is being
further encroached upon.

{ 8. It may be of interest te note that Captain Swalnson whe made the
; 1922 survey, says that he had a report that two oil tanks were

3 g sunk in this vicinity, only one of which he found. Hence this
shoal mey be the spot where the other tank sunk.

-

9. Attention 1s called to the statement by the surveyor that 'Lines
run normal to the current offer the best results in depths up
to 6 fathoms In eurrent up to 3 knots." This statement shounld
not be considered as conflictlng with the concluslon heretofore
reached by the Section of Field Records that soumding lines
ghould not bs run across a chamel where strong currents exist.
This conclusion was based upon & careful study of the survey in
Carquinez Strait (H. 4280} whers the depths were mostly well
over & fathoms. In that study 1t was definitely proved that
as the current increased the differences betwsen the cross lines
gnd the other lines became greater and as the current approached
slasck the differsrces becams less end around slack water the
agreement with the adjacent soundings was satisfactory. It wes
also demonstrated 1n that study that as the depths on the cross
lines became less or passed out of the full sweep of the current,
the discrepancies became lass.

P R Tt

It is therefore suggested that tefore any definite statement is
P made Tegarding the value of oross lines im a charmel where strong

: ecurrents prevail. considerstion should be given not only the con-
clusion arrived at by the surveyor oo this sheet (H. 4593) but
also a study should be made of the results found on H. 4280 (tra-
eing of portion of sheet affected sttached to descriptive report
of H. 4280) and poasibly additional tests may be desirable.

10. Character and scope of surveying - excellent.
Fiald drafting - excellent.

P 11. BReviewsd by A. L. Shalowitz, July, 1927.
Approved:

Chief, Section of Field Records {Charts)

PO

Chief, Sectifn of Field Work (H, & T(JU




CARGU(NEZ STRAITS

‘ O Tan Sounngs in red foken against 3 knot current.
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