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SCALE,

COAS‘I' OF NuRTHL}h ALIFURNIA

POINT CABRILLO to HAVENS ANCHORAGE

" S. C. & G. 2. 3. DISCOVERER. : o B.oTe gieme,
. YO&G b’é.,
. Commanding.

Instructions dated March 25,
1929

- LINMITS: The work on this sheet extends from a *unction,w1uh inshore sheets

numbgrb 42 and 43 - scale 1:40,000 *fof the present field season in approx-

imately 122° 53' longltude westward to Jongitude 125° 15, and from the outh;
ern linits of sheet 121, latitude 39° 15' southward to about 28° 33', the north-
ern limits of sheet 123.

CONTH0L:  With the expeption of the greater part of A and B days when vis-

ual Pixes were used, all control was by the method of R A R, The adjacent .

[¢]

oast is almost entirely devoid of mountain peaks -suitable for offshore sig=

uls, and as a consequence the visual work is ‘confined to within the’lOOO',

[ ]

fathom curve, However, after B day the visibility was extremely poor and at»J
; tempts at visual fixes were abandoned, Of. the two mountain peakS!used,-Cone‘
%, - was located by sertant cuts, plotted on sheet 42 and heﬁce;transferred by
du's and dp's to sheet 122, Ridge 1s Triangulation Station Sherwood “ount—
ain, 1878-79. |

The hydrophowe at Caspar, lat. 39° 21* 54,51" (1681 m.),'loﬁg.
12%° 49' 47.83" (1140 m.), was sqpplementgd by a magnetophohe‘on June 30th

<

whose position was 20 meters south by eﬁst of the hydrophone;”a distance. not

& &

anvreciable on a sheet of this seale. The positicn of the hydrophone as




~sextent angle pogition lines plotted on topo sheet D. The magnstophone was
used exclusively on this sheet except fof A and B days. Its posilion
- gansibly that of the hydrophone upon which the time circles of the sheet
‘. o are bésed. : e
At‘Haven, hydropbone Wo. 1, laid July 1,{ 1930, wuc used duriacs Lo
entire time R & R was used teo determine positions on the shest. The hydre-
phone, located by sextant angles to triengulation stations , was found to be
in latitude 38° 47' 32.04" (988 m.), longitude 123° 55'(41 15" 435 m, )
' a swinging the time circles that were used in lieu of distance
cireles, the follpwing method was used: along the north~south and east-wesh

lizes end on one diggonal line radiating from each hydrophcne, position eom-

putations were made for distances representing every ten seconds of tlme.

ifter plotting these positions the cireles were swung in thrcugh their respec-

tive three computed points with the hydrophone as an approximate center. i

L

L

" The ten second points were then equally divided and the five second circles

drawn in the same manner as before. 4 check on the distortion can readily 1

|

be made by determining whether or not the computed positions fall in straight
lines, With such a method distortion was practically eliminated.

VELOCITIES: A base velocity of 148l meters per second was used on ‘sheet 122,

and as the actual velocities as determined from tests veried according to
depth, it was necessary to compute a table of corrections to be applied to the
assumed distances. The actual veloecity varied from 1479 to 1483 meters per

second ag follows:




DEPTH VELOCITY

Fathoms ~ Meters per Second
0 - . 300 e 1483
300 - 700 , , 1482
700 - 1100 : 1481
1100 - 1500 ) 1480

1500 2100 ‘ 1479

The table of corrections, a copy of which is included with this re-
port, is In hundredths of seconds. The érguments are seconds of time and
final veloeity. The correction is applied additive or substractive to the

" elapsed time according to whether the final veloeity is greater or less than

the base velocity of 1481 meters per second. In the bomb records the colwan

heading "distances in meters" has been changed to read “"distances in 1481 :

meter units™., In other words the unit for bomb distances on sheet 122 is 1481
meters rather than 1 meter. In the sub-heading "assumed" appears the distence 9///
corresponding to the elapsed time and the cerrection corresponding to the
difference in assumed and final velocities in hundredths of seconds. In the
"final" column is the distance in 1481 meter units, the base unit of the
sheet,

For further information concerning these velocities the reader is L

respectfully referred to the special report on velocities.

METHOD: Soundings were obtained by fathometer red light to as great a depth

as possible, usually around 370 fathoms, but. occasionally to 450 fathoms, and
by white light be&ond that depth. The disc speed was kept constant by adjust-
ing the rheostat to keep the middle reed of the tachometer vibrating. Such

ad justment was seldom necessary except'when stopping for wertical casts where

varying steam pressure caused Benerator voltage to vary. No corrections to
depth were made in the records for varying disc speeds as repeated tests in

the field failed to disclose any appreciable change in the sounding due to

even abnormel variations in disc speed.




'énévertthe personnel waa:éyailable, the white light soundings
w§re obtaiﬁédfby fwo officers; and bdthtfeadings entered in the record.
ﬁfherWiée the recorder checked the reading of the officer on watch. At vert; Iy
19&1 casts all officers aboard read the fathométer independently of one another
“ and beforevthe verticai'cast depth was announced. All such resdings were
. recorded, and have since been tabulated and personnel equations obtained.
Vebtical casts were taken at sultable spacing over the area to
- obtain céomparison with fathometer, surfaée and béttom‘temperatures,‘bottom sam-~

ples and water semples for amalinity determinations. All of the latter sam- V//

"ples were shipped to the Seripps Institute for analysis. The mean salinity

for the sheet was 33.52.

On verticel casts the Commanding Officer always handled the ship
and great care was taken to keep the wire vertical. In the few cases when .
this was impossible, the estimated slant was entered in the record and the
sounding corrected accordingly.

The sheaves were tested before and after the season and the results
entered on page 3 of volume 1, this sheet. Altho the corrections in each
case are less than the 1% allowed in the Hydrographic Manual, the actual u////
corrections in the greater depths were as much as 10 fathoms, As the fatho-‘
meter can ordinarily be read to‘within this limit, it was considered good |

practice to apply the sheave corrections to the vertical cast depths.

VELOCITY CORRECTIONS: A constant correction for the fathometer red light

was applied in addition to the temperture correction. It was arrived at by
tabulating comparative readings, applying the temperature corrections to the b////
fathometer sounding and taking a mean of the differences. This correction

was determined as -0,6 fathom, A list of corrections to red light soundings

is included with this report. A table of velocity-dorrections to white light’

soundings is also included with the report.
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SL@EE CORRECTIONS: Slope ‘corrections were computed in a manner similar te

_ that deveibped upon the GUIDE in 1927,“e£cept that corrections were deter-
mined from distances between depth cu?ves rather than soundings, The curves
were drawn as accurately as possible on the boat sheet and the corrections b,
computedlwith the ald of a celluloid scale. In some‘caées it was necessary
to smooth out the curves to avoid obtaining what were considered abnormally
large corrections. Slope corrections of less than 14 were neglected.
FATHOLVETER: The fathometer was read at 30 second intervals on the red light
and at two and five minute intervals below and above 500 fathoms respectively. “

Soundings obtained with one echo only or when water noises caused
by high seas made the reading uncertain were in all cases marked "one echo"
or "uncertain™.

On B, F and H days great difficulfy was experienced in obtaining
fathometer white light soundings, and many innaccurate ones were recorded.
Tr.igs is clearly shown by a comparison of fathometer und vertical cast scund-
ings, of which many were taken during those days. On H day investigation
showed the port oscillator had inadvertently been cut in rather than the
starboard, and that the port was much the weaker of the two gltho up Yo that -
time both oscillators were thought to emit signals of equal strength. Turther
investigation disclosed there was no electrical connection between the tuned
hydroghene, in a tank asdjacent to the megazine, and the fathometer. What
wes thought to have been the tuned hydrophone was & Submarine Signal Corporation
wygtt ., Tith a tuned hydrophone and the starboard oscillator no further 4aif-
ficulty was experienced, and soundings eould ba ohitained with eass 1n auy
depth and on any slope encountered.

The erronsous soundings have been rejected by the Chief of Party. -~



Difficulty was experienced with the patent logs in that successive
_readings would often fail to correspond to the elapsed time by a wide margln
,In plotting the dead reckoning time was alwangfavored rather than the log.
All the logs hﬁve since been feturned to the office for overhaul.
g CROSSINGS: In 62 crossings on the sheet betwéen 300 and 1800 fathoms on
“the fathometer white light the average discrepancy is 17 fathoms, with a max-
imum/pf83 fathoms.

In 39 crossings on the sheet between 90 and 400 fathom§ on the
fathometer red light, the average discreﬁancy is 3 fathoms, with a maximm
of 20 fathoms.

' SHOALS:  There are no shoals or banks on the area covered by this sheet.

A small submarine valley extends from the 1000 fathom to the 300 fathom o

curves in latitude 39° 05', and there is evidence of another a few miles
south of the first,

- AMICHORAGES: Mo anchorages are on the area covered hy this sheet.

LaDLLETS: Yo landmarks or aids of mariners are on the area covered by this
sheet,

TIOTICNS AYND COLPARISONS WITH PREVIOUS SURVEYS: There were nc previous

surveys 1a this area.

DISCATEANCIES BETWEEN SHOOTH AND BOAT SHEETS: Slight discrepancies in the

borb positions between the smooth and boat sheets are generally due to dif-
fercnce iz the value of the velocity used; station lag of 0.17 sec. afterwards
applied to Haven (see following paragraph) and difference in positnon of
the tine cireles. The latter 1is due to mére acenrate location of the hydro-
phones and placings of the circles on the smooth sheet.

In all eases where the elapsed time as computed by the initial

ignal differed materially from that obfained,from the mean of the lars the



It 1s ‘gerievréily true that the le‘sserytt\inie\é"‘ is the more correct.

V‘In several instances the relay was reported as hand trivpned when
1t was evidéntly bomb tripped first. Suéﬁfcases are generall& easily distin-
guishedhle after plotting the dead reckoning. Throughout ﬁhe season, par-

e

ticularly on days when the bomb signals were not coming through with suf-

ng
ficient strength to trip the relay, tests were made to determine the per-
sonal eguation of the shore station operators. BSuch individual lars were
zpnlied to those bomb distances marked hand trinped.
Differences in soundings on the two sheets are due *to the approx-

-
imate reduction factors used on the boat, sheet, and to the fact that no rlopo
SelTeCctiony wers ustd.

~ 1

© SUATIuw LAG AT LaVEH: On Sept. 8lst, while aaking wveloel tj tests on sheet

A% - ~zule 1:40,000, it was cbserved that the bomb distances frow Huaven TUoilil

o othe vigual fixes by an weount too lurge to e wssigned o the or-

Qiscy cases of such diserepancies. It was at first thought the hydrophone
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found tc be eorrect. As the distances were =1l less than 1500 .elers, auy
probable veloeity within vathe? wide limits could be used without changizg
™.e arcs were found to cireumscribe the hydrophone at u rean dis-
vaice of 8253 meters or 0.17 seconds of time. This concelusivaely proved (1)

trhe hydrophone was in its inifial’position, and (2) that an instrunental lus
exiated in the shore station apparatus.

On October l4th the instrumental lag was Temoved; the following



7meSSaée fiom fheuopefgtor giving fhevdetails:’
"Made adjustment on relay magnet by bringing thex closer to armature
fhé?eby’iﬁdreaéing puiling force. M@de’adjustment of tension sprinz so 1t
Would release armaturé at six mills inereasing potenticmeter resistance
cne haif meking total resistance approximately 220 ohms. Relay arnasture
o was acting sluggish so investigated and found bearings slightly dusty —
and too tight so released tensi&n on them to speed up sction. Mule
. tests with spare hydroﬁhone and stop watch to check speed and since
change has been made, find it working o. k,"
(signed) DARTCH
On October 18th furthér velocity tests taken in the sane manner as be-
fore indicatad the entire removal of the lag.
It is assumed the lag of 0.17 seconds was present from the time the
station was established until October 14th, and the records have been cor-
rected accordingly.
PLOTTING: Distinetive colors of ink were used in differentiating between bomb,

visual and dead reckoning positions as follows:

Bomb ‘positions Blue position numbers v
Tisual positions Red position numbers
Dead reckoning Green position numbers

When bonb distances from both statious were obtained and used, a

single blue dot marks the'position rather than intersécting arcs prescribed

(R
L3

the hydrographic manual. When one bomb distance only was used, 'a 4 m.um. b//'
arc of the same color as its corresponding time circles was drawn through

the selected position. VWhen one angle supplenented the bomb position, its

are was shown in regd. AQ7
o Wo Kﬁox,
) v Jr. H. & G. Engr.

Revised



TIDAL NOTE - - ~- =~ SHIET 122

Auto-portable tide gauge number 133 at Mendocino Bay,
California, in letitude 30° 18Y, longitude 123° 487,
and standard automatice gauge number 211, Arena Cove,
California, in latitude 38° 55', Longitude 123° 43",
were used in reducing the soundings on this sheet.
The Director's letter of January 3rd, 1930 permits
aither to be used without correction. The tabulation
for hirzhest and lowsst tides observed have not besen
made.
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APPROVAL OF CHIEF OF PARTY

Sheet number 122 and accompanying records heve been

inspested and approved by me. The field and office

work was done under my immediate supervision at all

times. No additional work is considered necessgry.
Y

¥, B, T, Siems,
H. & G. Eng'r,
Commnand ing,



OSCILLATOR AND HYDROPHONE LOCATION

The distance between the location of the oseillator and hydro~
phone, which was used in obtaining red light soundings, wgs 22 feet,
The eltitude of the isoscles triengle produced by the socund traveling
from the oscillator to the bottoxﬁ and hence to the hydrophone would
be the correct depth while the fathometer reading would be equal to
the sides of the triangle, In the solution for the altitude of the
triangle for various depths obtained by the fathometer, it was
determined that the difference between the altitude (carrect depth)
and the fathometer reading was 30 small that no correction need be
applied to the soundings,

With the white 1ight method the distance between the location
of the osecillator and hydrophone was 6 feet. In consldering the
correction to soundings due to the ships run, it was determined
that for the maximum depth obtained that no sorrection was necessary.
The ships run in this instance is used as a base of the isoscles

triangle and the computation would be the seme as mentioned{ above.



28 £¢, distange between hydrophons and oscillator
/. 8323 (redalight)

sin Q- ;,@g .00188
20 '

0= 6%380,37 op 22'

tan §- ,0020- 1,8338
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!;}%’ = 19.98
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6 £t. = distanoe hydrophone and osoillator == o sorrestion for such
distance,
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For ships yun - = 10 knots or 14.6'/ secomds, Maximum depth during
 season 3130 fathoms 800 fms./ sec./ fath, calibrated,

2130 x 8 = 4R60 fms, scund Sravels thru,

4280 - 5,320 o000, 0f Hine
an0

14,6 x 5,825 - 77,7 £+, ship runs, 13 fms, approx.

sin o%g_:.mm

¢ = 15¢ approx,

tan © - swme,
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CORRECTIONS TO RED LIGHT SOUNDINGS

SHEET 122
Depth Temp. Corr. for Initial Total Correction
Max. Depth Correction Correction used
fms fms fns fms fms
0 - 15 - 005 - 906 - 005 - %
16 - 45 0.8 0.6 - 0.2 0
46 - 75 1.3 0.6 0.7 + 3
76 - 125 2,0 0.8 1.4 1
126 - 250 5.2 006 206 2
251 - 375 4.2 0.6 3.7 3
378 - 450 4.5 0.6 3.9 4
CORRECTICONS TO WHITE LIGHT SOUNDINGS
SHEET 122
Correc- Correc- Corrdc- Correc~
Dept Dept
opth tion pta tion Depth tion Depth tion
fms fms fms fms fms fms fms fms
100 1000 1490 1840 +32
200 o w60 12 130 22 1870 5
340 4 1120 14 1575 o4 1895 34
440 5 1160 15 1620 25 1820 a5
560 6 1220 16 1650 26 1950 26
660 7‘ 1280 17 1690 27 1975 e
740 8 1300 18 1720 og 2000 38
820 9 1350 19 1750 29 2030 39
880 10 1400 20 1780 20 2050 40
940 11 1450 21 1810 21 2075 4

1000 1490 1840 2090
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' TABLE OF GORRECTIONS TO EE APPLIED TO ELAPSED TTMES
BASE VELOCITY, 1481 METERS PER SECOND

SHEET 122
Elapsed Correction for Elapsed Correction for
Time Final Velocity of Time Final Velocity of
-1480 : -1479
+1482 +1483
sec sec 86¢C 3ecC
0 0
0.00 0.00
8 5
.01 ] ’ .01
22 11
.02 .02
37 18
.03 .03
52 25
.04 .04
66 33
.05 ' .05
82 40
.06 .08
100 ‘ 48
.07
55
.08
62
.09
70
.10
77
.11
85
.12
92
.13
99
14

106
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STATISTICS, SHEET NO. 1122
Date Positions Soundings Miles (statute)
Letter Vol Vessel
1929 Bomb |vis'l |Fath |Fath |y o Igomny lyigr1lTotal
RL WL
July 13 A 1 17 83 147 | 201 .21.7| 89.8 111.9 Ship
14 B 1 34 36 180 | 234 55.5| 24¢.8 80.4
August 7 (o 1 43 lé2 79 3 85.7 85.17
8 D 1&2 45 219 74 7 76.6 76.8
g E 2 34 131 50 6 63.8 63.4
10 F 2 35 108 | 139 4 103.2 103.2
15 H 2 15 64 48 2 39.0 39.0Q
16 J 2 37 317 | 161 1 l04.8 104 .8
28 K 3 34 51| 136 132.6 132.6
29 L 3 28 165 1 143.3 143.3
30 M 3 29 197 177.7 177.7
31 N 3 13 1086 80.2 80.4
Sept 1 P 3 a7 177 165.0 165.0Q
8 Q 3 31 167 3 132.4 132.4
Total 422 1ll9 1333 1934 27 1381.5(114.61496.1




(FOR FILAS OF FIXLS ARPONTS SECTION)

April 25, 1930

Divisien of Hydrography and Topography:

A~ Divisioh of Chartst

Tide Reducers are approved in

volumes of sounding records for

HYDROGRAPHIC SHEET 999

California (Mendocino to Havens Anchorapge)

Locality:

» \
Chief of Party: ¥.8.7.51ema, in 1929 1
Plane of reference is mean lower low water, reading

1.8 ft. on tide staff at MHendoeino City

ft. below B. M.

Condition of records satisfactory wxcept as checked below:

1‘
2.
3
4.
5.
6.
7.
8.
9.
1C.
11.
12.
13.

Locality and sublocality of survey omitted.

Month and day of month omitted.

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

Time (whether A.M. or P.M.) not given at beginning of day's work.
Soundings (whether in feet or fathoms) not clearly shownv. in record.’
Leadline correction entered in wrong column.

Field reductions entered in "0ffice" column.

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

Leadline corrections not ¢learly stated.

Kind of sounding tube used not stuted.

Sounding tube No. entered in column of "Soundings" insteud of "Remarks".
Legibility of record could be improved.

Remarks.

ief, Division of Tides =and Currents.
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Section of Field Records,
Report on Hydrographic Sheet No, H-4992,
Havens Anchorage to Navarro Head, California,
Surveyed 1n 1929,
Instructions dated March 25, 1929 (Discoverer).

FATHOMETER SOUNDINGS - R.A.R, FINDING

Chief of Party - F.B.T.Siems, F. G. Engle.
Surveyed by - F.B.T., Siems, F. G. Engle,
Protracted by - R, W, Knox

Soundings plotted by R, W, Knox

Verified and inked by - John G, Ladd.

The records conform to the requirements of the Hydrographic
Manual with the exception that the time intervals to the
various stations should have been entered in the sounding
records, This would facilitate the verification work, The
use of time arcs based on an assumed base velocity instead
of the prescribed distance arcs is a departure that it is
understood has been fully authorized. '

The work is in accord with the Specific Instructions with
the exceptlon that there should have been more development
in the vicinity of the 1000 fathom curve in lat. 38" - 44,

The sounding line crossings were not always satisfactory.

In most cases, the difference I believe, was within the
probable error of the method of sounding (white light), and
nothing was done to eliminate these differences, The recom-
mendation by the field party that the mean of the soundings
at the crossings be used was not deemed advisable since it
is believed that by indicating these differences on the sheet
a measure is obtailned of the probable errors of the method.
By eliminating these differences a degree of perfection is
attached to the work which 1s not Justified by the known re-
sults. From the standpoint of the charts, the office treat-
ment will give the navigator the same amount of information.

There were two days work on the sheet that were considered
quite carefully. The soundings on the first day (J day) was
found to be at variance with lines that 1t crossed where red
light soundings were taken. The soundings on J day having
been taken by the white light method, the difference was
attributed to that, and wherever a conflict occurred the
soundings on J Day were omitted. On the other day's work

(L day) a different problem arose, Here the soundings were
white light crossing numerous east and west lines surveyed
by the same method, The L day line was found to be, with
only one exception, shoaler than the lines which it crossed,
The question of variation in temperature was considered, but
it appears that 1t would take a most abnormal variation in
temperature to account for the average difference of 35
fathoms, The only other explanation that presents itself




is that the speed of the dial on this day wag materially
different from what 1t was on other days, although this

is somewhat negatived by the fact that no increase in the
discrepancy 1s noticed when passing into deep water, In

this connection, it should be noted that the Chief of Party
notes in his report (pg. 3) that "no corrections to depth

were made in the records for varying disc speeds as repeated
tests in the field falled to disclose any appreciable chanﬁe in
the sounding due to even abnormal variations in disc speed’.
This 1s a rather broad statement and should be amplified,

On account of the above difference, the line 23 L to 28 L
has been rejected and also the soundings between 1 and 2 L,
This will not produce a gap in the work as the area is ad-
equately covered by east and west lines, The balance of

L day has been retained rather than have a holiday in the
work. IPurthermore the depths are mostly around 2000 fathoms
and the percentage error 1s comparatively small,

A tabulation of the soundings at the crossings for L day
and the cross lines 1s herewith given:

Depth at  Crossing Diff,
Positlion No. Crossing linse Depth L -C
(L) (C)
27-28L o7 59-60A 725 ~18
27-28L 732 13-14A 783 ~-51
27-28L 706 65-66A 750 -44
27L 848 9-10B 892 -44
26-27L 665 13-14B 715 ~-50
26=-27L 661 24-25B 672 -11
25-26L 760 (Int.) 28B 799 -39
1-2L 1052 64B 1113 -61
24-25L 1038 64B 1110 =72
2-3L 1020 61B 1052 -32
4-5L 1804 ' 9-10Q 1832 ~-28
6-"7L 1925 20-218 1931 ~06
8-9L 1936 4-5P 1884 +52
18-19L 1948 4-5pP 1996 -48
20-21L 1913 20-21Q 19018 -5
22-23L 1840 24-25Q 1851 -11
22-23L 1804 25Q 1856 -52
22-23L 1784 25-26Q 1846 -82
22-23L 1773 25-26Q 18435 =70
22-23L 1773 8-9Q 1825 -52

4, The junctions with the offshore sheets H-4991 and H-4993
will be considered when those sheets are reviewed.

The junctions with H-4987 and H~4990 are satisfactory.
Certain adjustments had to be made on H-4992 to smooth out
some of the differences wlth H-4990.



5.

Note to Compller,

No authority could be found for the charted soundings in
the vicinity of lat, 39° long. 124°., They are probably
from Fish Commission sources., The 127 fathom sounding in
this position must clearly be in error as it falls in
depths of 400 fathoms on the new survey. ‘

It is recommended that within its limits the new survey
supersede all previous work.

Other matters pertaining to varlous phases of the work
covered by this series of sheets (H-4991, H-4902, H-4993)
will be taken up in detail when the final sheet H-4993
is reviewed.

Attentlion 1s called to the fact that difficulty was ex-
perienced in receiving the bomb return when inside the
1000 fathom curve from Haven when at the northern end of
the sheet and from Caspar when at the southern end. No

study has been made of the probable causes of this difficulty,.

An overlay tracing should be prepared similar to one being
prepared for H-4993 and a detalled study made of the whole
area,

Slope Corrections,

Slope corrections have been applied in accordance with the
rules prescribed in Special Pub, 165. Where the field
party had applied correctlons based on other principles.
these soundings were corrected in the records to conform
to the principles of the above publication,

Reviewed by A, L. Shalowltz, February 1931,



Form 537

DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY

HYDROGRAPHIC TITLE SHEET

The Hydrographic Sheet should be accompanied by this
form, filled in as completely as possible, when the sheet is
forwarded to the Office.

Field No. .i228

REGISTER NO. 4992

Scale.1:1R0,000 Date of survey. JWly 13 - Sept 6, 19?5

UeSe Co & Go S. S. Discoverer

Surveyed by Il 0 ZUeSR BN L

Protracted by R.WoKnox ..................................

Soundings penciled by R, _W. Knox

Soundings in fathoms NEUEL

Plane of reference . Megn lower low water
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