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DESCRIPTIVE REPCRT
TO ACCOMPANY
HYDROGRAPRIC SURVEY PE L0-2-68
1968 FIELD SEASON

L ———

USC&GS SHIP PEIRCE SCALE 1:40,000
J. AUSTIN YEAGER, LCDR USESSA . CHIEF OF PARTY
A. PROJECT

This survey was accomplished under Project OPR 173, East v
‘Coast, Massachusetts;

SS5—supereede—a previous—instruet Sos s bons aetecs 27 ik s BT
cbng//4Qn%@a4ﬁ7/Aésyézathaas'¢%%f%&7’é%{/%ﬁb1zé FPEE A s ;Z% @/ e
B. AREA SURVEYED éﬁagn/'a»ﬁzefﬁvaa&}é%a/,éyf/théxz%ny'/%uv{qy/ Yoo /765
The area covered by this surveﬁ’?gxzhe southern portion of

Massachusetts Bay between Race Point on Cape Cod and the

Atlantic Ocean seaward to longltude 69° kg&w; The west edge

of hydrography junctions with contemporar survey PE [j0-1-68,

(H-9013) at longitude 70° 11.0'W. The eastern limit Junctions

with prior survey H-5276 at longitude 69° 50'W. The northeast

portion junctions with previous survey H-656lL at longitude

70° 02'W. The north edge joins with prior survey H-8938 at

latitude [2° 02'N. The southern limit conforms with a line

from latitude 42° 00.0'N at the eastern limit to latitude

42° 06.5'N at the western limit. Hydrography commenced in this

area on October 6, 1968 and was completed on October 17, 1968.

C. SOUNDING VESSEL

4

All hydrography in this area was performed by the Ship PEIRCE.
Posltion numbers were denoted by violet color.

D. SOUNDING EQUIPMENT

One Raytheon fathometer (type 723) number 21;6 was used in this d
survey. Echo soundings were obtained in depths up to 500 feeet.
The velocity correctors for the ship were obtained by taking 4
a Nansen cast oceanographic station. Depth and temperature
were recorded in the field. Salinity data was determined by
measuring the specific gravity of the water samples with a
hydrometer. Results of the oceanographic station wers graphed
and velocity corrector walues were picked off in 1.0 foot
inerements. The initial was held at 9.0 feet for soundings

.- . P et ety .,- s o P
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observed in feet and at 1-1/2 fathoms for soundings in fathoms.
Included in the initial is a reduction of one foot from the
draft of the vessel transducers as per instructions in a memo-
randum from the Chief, Instrument Division, dated October 1,
1962. {Although soundings were observed both in units of feet
and fathoms, all depths were recorded in feet.).

A draft corrector of +0.0 feet was calculated for the ship. v
(See appendix "D").

Theyre was no rhase corrector necessary as the fathometer was v
carfully maintained as per correspondence from the Chief,
Engineering Division dated December 22, 1966.

E. SMOOTH SHEET . Dapi i/

The smooth sheet will be plotted sutomatically aB/fﬁ; Pacific 4
Marine Center, Seattle, Washington by the Gerber Plotter. Field
records were encoded on punched tapes designed for computer use.
This "Raw Data Tape" was made during the field operations and
contained position 1nformation including time, depth, day number
and the two Hi-Fix readings. Corrector tapes were also logged
which provide calibration correctors to Hi-Fix readings as well
as all other data (smooth tides, transducer correctors, etc.)
necessary to reduce the depths to final, correct values. The
tapes will be intergrated by computer to obtainm data for the
Gerber Plotter.

F. CONTROL

Hi-Fix was used for positioning of the ship hydrography. 7
Stations "Eastern Point" and "Strawberry Point" were used
during the period of survey.

Hi-Fix calibration was accomplished through thres-point

sextant fixes. Prior to operations, the ship was brought
close enough to shore so as to be able to obtaln a good three
?oint fix. There a series of fixes were taken by sextants

a fix conalated of a thres-point fix taken by sextant men and
a check angle taken by a third sextant man). The fixes were
then plotted by a three-arm protractor on the calibration

sheet for Hi-Fix scaled 1:10,000 of the area, With the sextant
fixes plotted on the calibration sheet, corresponding Hi-Fix
values were read from the sheet. Simultaneously with the fixes,
Hi-Pix values were read from the Hi-Fix consols. The difference
between the values corresponding to the sextant fixes and the
values from the Hi-Fix console for the fixes were meaned and
the mean value was recorded as the error for the Hi-Fix syatem

bl -1 ¥



for the particular day's calibration.

Upon return to Norfolk, all calibration was run through the
computer on board the USC&GSS WHITING for comparison with
field results. Two separate passes with the data were made,
the first using the basic right and left angles, and the second
substituting the check angle for the right angle. Results
for each of these passes were then compared to those derived
in the field in the manner described above. Values which
failed to agree within a range of 0.05 lane were re jected,.
Values which agreed within this range were then averaged and
these correctors used for smooth processing. A discussion of
these corrector compilations is also found in Appendix "C".

C e ————

G. SHORELINE
There was no shoreline to consider on this boat shest.
H. CROSSLINES

Crosslines were run at 10.5% on the boat sheet. All crosslines /
were in good agreement.
I. JUNCTIONS A%é@cy4?247

Junctions with contemporary survey PE 0-1-68, (#-9613) showed /
a very good comparlson in the eastern edge of the sheet.

J. COMPARISON WITH PRIOR SURVEYS Y
Comparison and junction were established with prior surveys

-8938, H-656} and H-5276. ATigeement with these prior surveys

was very close. All soundings were within two to three feet

and when velocity correctors are applied to the ship's soundings,
these depths should agree within a foot.

A questionable sounding was investigated. The 127 foot sounding //7h v

at ¢ 42° 08.8'N, A 70° 07.8'W was searched for but not found. y<rg:’

The shoalest depth found in the vicinity was 139 Teeot. pkﬂé%?an7@
e

K. COMPARISON WITH THE CHART

Comparison was made with charts C&GS 1207 and 1208, corrected 4
through Notice to Mariners #41, October 3, 1968. The depth
contours are in good agreement.

On Charts 1207 and 1208:
The five buoys (four unlighted and one lighted) shown extending

3.5 nautical miles seaward, bearing 070°T from Cape Cod Light
are not in existance.



Ty
,va/'qﬁ%c724&y4”% 4%74}/A§574 ,
The lighted buoy at 2{&23/6Z:B'N, A 70° 06.0'W 183 accompanied 4
by an unlighted buoy«¢ 4j2° 06.7'N, A 70° 07.8'W) as described
in the Atlantic Coast Light List, VolumeZIZ, 1968,
L. ADEQUACY OF THE SURVEY

Thls survey 1s complete and adequate to superceds prior surveys 4
of the area.

M. AIDS TO NAVIGATION

A total of two aids to navigation were located within the 1imits
of the sheet:

1. Position #1208: Lighted whistle ¢ 42° 06.8'N
buoy marked "2PH" A 70° 06.4'W
‘2. Poaition #1209: Red Nun buo? 9 Lh2° 06.9'N
marked "Z2PH" A 70° 06,.0'W
N. STATISTICS
Soundings, Bottom Area v
No. Pos. Naut.Mi. Samples Surveved
v
Ship PEIRCE 1225 1052.5 28 186.9 sq.mi.
0. MISCELLANEOUS
The request of Dr. Robert Byrne of LASIL, dated February 1, 4

1969, for a bathymetric survey off Cape Cod outer beach was
completed. The offshore ends of the requested bathymetry
extended to the eastern limits of the sheet. Control was by
Hi'FiXo

The coordinates of the end points of the three transects were: 4
A. ¢ 42° 02.4'N ¢ 42° 06.3'N
A 70° 03.7'W A 69° 52,8
B, ¢ 41° 58.7'N ¢ L2° 02.5'N
A 70° 00.3'W A 69° 50,0'W
C. ¢ 41° 54.3'N ¢ L1° 56,2'N
A 69° s8.4'w A 69° L6.3'W _

Also, a Geodyng current meter station was placed off Cape
Cod Light (¢ u§° 58.1'N, X 69° 58.1'W) at a depth of 30 feet.
The meter was éstablished October 10, 1968 and removed on
October 17, 1968, remaining on station and operating for the
T full days.

" . et at e T
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Copies of the boat sheet and current meter film records were
tranamitted to LASIL on December 16, 1968. All other data

for this special work are being processed in the normal manner.

Oceanographic station #l was taken on October 17, 1968 at
position ¢ 42° 09.9'N, n 69° 52.5'W.

P, RECOMMENDATIONS

The survey is complete. Deletions frop _charts C&GS 1207
and 1208 as described in section "K" ‘recommended.

Q. REFERENCES TO REPORTS

Report on Landmarks for Charts and Fixed Alds to Navigation,
USC&GSS PEIRCE.

Coast Pilot Report, USC&GSS PEIRCE, 1968 Field Season.
Season's Report, USC&GSS PEIRCE, 1968 Field Seasonm.
Respectfully submitted,

E?Qﬂﬂv*ﬂgéanﬁa4L
ohn H. Snooks

. ENS USESSA

APPROVED AND FORWARDED

;rq g?ﬁkn/ixﬁ;

LCDR USESS

/

/
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APPROVAL SHEET
FIELD NUMBER PE L40-2-68

The field work and processing of data from this

hydrographic survey was under my immediate, daily
supervision., The boat sheet and all records have
been reviewed and approved by me. It 1s believed

this survey is complete and adequate.

J Austin ?eﬁ

LCDR USESSA

., T sk



Form CD-121 UNITED STATES GOVERNMENT U.S. DEPARTMENT OF COMMERCE !
63)

52’;9-. by
e Memorandum

TO

FROM

SUBJECT:

/

COAST AND GEODETIC SURVEY

: DATE:
Chief, Processing Division February 5, 1669
Pacific Marine Center In reply refer to:

Commanding Officer
USC&GSS F IRCE

Geographic Positions for HiFix Stations

Adjusted Geographic Positions have been derived for HI FIX
stations Strawberry Point and Eastern Point. These stations
were used for control purposes by the Ship PEIRCE during

the 1968 field season on shsets PE~uO-1-6g (H=9013) and
PE-L0-2-68 (H-9011). ,

The previously submitted values of Latitude and Longitude
for Range One (Strawberry Point) are correct.

xh2° 15 12,0,78"
®70° Lé6' 07.2209"
Adjusted values for Range Two (Eastern Point) are as follows:

AL2° 3t §9.9137"
®70°:39% 48.1897"

These Range Two values replace the former values which were

A L2°3Lr 49.909"
¢ 70°39' 48.191"

/

. by afeayed
Je Austin eaggr
LCDR, USESSA

Uy WS SAVINGS BONDS REGULARLY ON THE PAYROLL SAVINGS PLAN

. UL .t LI 4
L ™~ T I



H-SG0//
v ADJUSTED HORIZONTAL CONTROL DATA o -
|

r OF STATIONI EASTERN }II-FIX o |

MASSACHUSETTS THIRD —onoes

e g s

STATE YEAR) 1968
wocaury, GASTERN HI-FIX
~ BOURCE: G-11332 FIELD SKETCH
) ’ ]
GEODETIC LATITUDE! 42 31} "‘9 .9137 ELEVATION: METERS
GEODETIC LONGITUDE 70 39 1%8.189’{ FEET
/ BTATE COORDINATES (Feel)
SBTATE & ZONE cone x ¥ # (0R A @) ANOLE

MASS. MNIND.

2001

825,529.00

5T7,054.26

+ 0 }3' 45.

TO STATION OR OBJECT

" GEODETIC AZIMUTH

(Erom south)

PLANE AZIMUTH

. - CODE
(From senth)

EASTERN POINT LIGHTHOUSE

CAGS FORM 6402

. ‘

72 12 22,2

71 28 29

2001

SO L
T v

e g = e v e e s

e e ot e e e e P e e el i e o
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VELOCITY CORRECTIONS
PE },0-2-68

TO DEPTHS CORRECTION
72.0 + 1,0
127.0 + 2.0
%&m + 3.0
488.0 + 4.0
999.0 + 5.0

APPENDIX B (2)



DAY

280
281

282
283

28l

- 289
290

291

SETTLEMENT AND SQUAT

INITIAL CORRECTION
PE L0-2-68

TIME FROM

0000
0000
0610
0755
0000
0000
1320
1350
0000
0220
0228
0000
0000
13,09
11
148
0000
1251
1339

APPENDIX D(2)

CORRECTION

o
leloReReReReReReNolNelNolNeololoRo e oo o)

. . - L] . L[] .

OHOONNOOONOONOOOKO

Settlement and squat was determined previously for the PEIRCE
and found to be negligible.

FATHOMETER SPEED CORRECTION

The fathometers were maintained so that there is no speed
correction necessary, especially at the depths obtained on

this survey.

Lok ¥
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Additions and corrections have been furnished the plotter

Except those marked for esorrection

center by the verification wunit. by Review.

Slgned‘;éﬁixfi?/,éi;éi

Date Aug. 13, 1969 Title Chi%ef, Hydrg Br AMC

Additions and corrections have been added to the survey
Review

records and the final smooth sheet forwarded to the werikikcoc
xxbon unit.
oy
Signed 42%;4/15{423/4'

Date Aug. 13, 1969 Title Ghief, Hydro Br AMC

The smooth sheet has been inspected, is complete, and

meets the requirements of the General Instructions for

automated surveys and the Hydrographic Manual. (Note:

All exceptions are listed in the verifier's report).

Signed ;22;4( &74¢“fﬁé;
Date Aug. 13, 1969 Title Chjef, Hydro Br AMC

Smooth sheet and records forwarded to Rockville, Maryland

Office.

Date Aug. 14, 1969 .




NORFOLK HYDROGRAPHIC PROCESSING BRANCH
VERIFICATION REPORT

H-9011

GENERAL

This appears to be an excellent basic survey. No unusual problems
were experienced during verification.

?’G// - }/»—__

Hugh L, Proffitt
Chief, Hydro Br.,AMC

Norfolk, Va,
Aug. 13, 1969
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APPENDIX A

TIDAL NOTE

Tidal helghts for this survey were obtained by two corrector
zones based upon the Boston, Massachusetts tide station.
These corrector zones and the Boston hourly heights were
supplied by the Tides and Currents Branch, Rockville office.

These corrector zones are desscrlibed as follows:

Zone ONE 1ncludes all water west of the 70° 10Y west meridian.
There is no time difference and a height ratio of 0.95 on the
Bo;ton tides.

Zone TWO includes all water east of the 70°/1Or west meridian.
There is a time difference of +(plus) O hr. 10 m. and a height
ratio of 0.85 on the Boston tides.

Since there was only one vessel used on this survey, only one
tide zone was used at any specific time. Because of this,
there was no need for sepakate tide tables for each zone. The
differences betwesn zones were taken care of by simply changing
the tide reducers if necessary when entering the other zone.

All times used in this survey are on the 60° west time meridian.
This was due to the national observance of Daylight Saving Time.
Boston, Massachusetts tide station did not use Daylight Saving
Time and thus remained on the 75° west time meridian. 1In

order for all times to be in the same time zone, a +(plus)

1lhr, OOm. correction was sapplied to gll times provided for the
Boston, Massachusetts tlde station. Tidal heights were included
on speclal tide tapes because of the large range in tldes.



Form C&GS-712

{10-~67)
U.5. DEPARTMENY OF COMMERCE

ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION
COAST AND GEQDETIC SURVEY

TIDE NOTE FOR HYDROGRAPHIC SHEET

February 26, 1969
Xoesexra s Atlantlc Marine Center

Plane of reference approved M

3o KA e d S xEesXix for

HYDROGRAPHIC SHEETS 9009-3013
H-90 1/

Locality: Salem Harbor, Massachusetts

Chief of Party: Jd. A, Yeager, 1968

Plane of reference is Mean low water

Tide Station Used (Form C&GS-681):

Salem
Boston

at the worklng grounds

Height of Mean High Watrer above Plane of Reference/\is as follows:

Zone 1 = 9.0 Tzet
Zore 2 = 8.1 A
Saiem = 8.8 ¥

Remarks

Tide rsducers for Day No. 149, H.S. 9009 have been revised
and verifled. 7 /e yegycors A Taliey fays 199 Zae, 21T
andl 207 bave beey revisedl G5 sS4 rily o Fhe A

TZ%%ny/p/vjkifvrfsz

Chief, Tides and Cwrents Branch

g "

T BT ce s S a——
P Y 2 Gy e e A e T it & o N e e A A e R Ay e ot S e A




GEOGRAPHIC NAMES
Survey No. H-9011

Name on Survey
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MANUAL 202, :
694, TV 2) :
HYDROGRAPHIC SURVEY STATISTICS 1
HYDROGRAPHIC SURVEY 0. K904/ ;
f
RECORDS ACCOMPANYING SURVEY:1 To be eampleted when survey is regostered. j
. X 1
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‘ \ .
SMOOTH SHEFT / BOAT SHEETS ‘ / -
- : G ‘ «’
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OFFICE PROCESSING ACTIVITIES
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ANMOQUNTS

PROCESSING ACTIVITY PRE-
VERIFICATION
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i
Ew | TQYALS
!

POSITIONS ON SHEET

POS TIONS CHECKED

/25

POSITIONS REVISED

/7

DEPTH SOUNDINGS REVISED

DEPTH SCUND NG5S ERRONEQUSLY SPACED

SIGNALS ERRONEOUSLY PLOTTED OR TRANSFERRED L

!
|
i
1
|
|
i
i
|

-

TIME (MANHOURS)

TOPOGRAPHIC DETAILS ‘

JUNCTICNS

L fpes

é i

VERIFICATION OF SOUNDINGS FROM

}
1
!

GRAPHIC RECORDS #7hs /? “
SPECIAL ADJUSTMENTS \ﬁ’

ALL OTHER WORK

/D558 |

25 |

TOTALS

s

i

S5 |

Y

PRE-YERIF ATION BY
/[YZ, uéfc//l A0 D.c Carran,

s

BEGINNINGDATE

144

Axeyner /FEF

ENDING DATE

W 54

VERIFICATION BY ISR Izﬂfﬁférf/aﬂ ‘pry) BEGINNING DATE ]ENO}NG‘DATC
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Reg. No. 5&2//

The Computer and Excess Sounding Cards for this survey have »
not been corrected to reflect the changes made to the Computer
Card and Excess Card Printouts at this time of the review,

Wnen the cards have been updated to reflect the final results
of the survey, the following shall be completed:

CARDS CORRECTED

DATE TIME REQ'D INITTALS

REMARKS @



H-9011

Items for Future Presurvey Reviews

A majority of present soundings are significantly deeper than prior depths.
The major portion of these differences can be attributed to less accurate
survey methods on the earlier surveys.

Position Index Bottom Change Use Resurvey
Lat. Long. Index Index Cycle

420 0700 2 2 50 years
420 0701 0 6 50 years

421 0701 0 2 50 years



OFFICE OF MARINE SURVEYS AND MAPS
MARINE SURVEYS DIVISION
HYDROGRAPHIC SURVEY REVIEW
REGISTRY NO. H-9011 FIELD NO. PE-40-2-68

Massachusetts, Gulf of Maine, Southeast of Stellwagen Bank

SURVEYED: October 6-17, 1968

SCALE: 1:40,000 PROJECT NO.: OPR-473
SOUNDINGS: DE-723 Depth Recorder CONTROL: Hi-Fix (Range-Range)
Chief of Party ....ccviviiiiiini i, J. A. Yeager
SUrVEYEd DY ittt e it e e J. A. Yeager
.................................. N. C. Austin
.................................. R. T. Sheahan
.................................. K. W. Sigley
.................................. A. B. Mostue
.................................. J. H. Snooks
Automated Pl1ot by ...ccviiiineininii e, Gerber Digital Plotter (PMC)
Verified By ...ooviiniiiiiiiiiniiiieinnnnrnnnns A. K. Schugeld
Reviewed by ...iiuiiiii it G. K. Myers
Date: August 8, 1970
Inspected by ..ivniiiiiii i e e J. T. Gallahan

1. Description of the Area

This offshore survey covers an area beginning some 3 to 5 miles off the
north to northeast edge of Cape Cod peninsula east of Stellwagen Bank.

The bottom in the area is rugged and irregular beginning on a natural
sloping shelf to depths of 200 feet, where steeper gradients drop to
depths of greater than 500 feet along the continental margin.

Predominant bottom characteristics are mud, sand, and gravel with evidences
of rocky strewn slopes in 180-250 feet of water in the northwestern part
of the survey.

2. Control and Shoreline

The origin of control is adequately covered in part F of the Descriptive
Report.

There is no shoreline within the limits of this survey.



H-9011 2

3. Hydrography

Depths at crossings are in good agreement. The usual depth curves were
adequately delineated.

The development of bottom configuration and investigation for least depths
are considered good.

4. Condition of Survey

The sounding records, smooth plotting, Descriptive Report, and printout
are adequate and conform to the requirements of the Hydrographic Manual
and the Instruction Manual - Automated Hydrographic Surveys, except as

follows:

a. Simultaneous comparisons were not made by the hydrographer. Ver-
tical casts should have been made in supporting the instrumental correction.

b. The bottom characteristics of rks was improperly shown on the
survey for rky and was revised by the reviewer.

5. Junctions

Adequate junctions were made with H-8938 (1967) on the north, H-9013 (1968)
on the west, H-6564 (1940) on the northeast, H-5267(1932) on the east,

and H-9225 (1971) on the southwest. $2re

No contemporary survey junctioning with the present survey on the south
was available; however, charted and present survey depths are in agreement.

6. Comparison with Prior Surveys

a. H-516 (1854-55)  1:80,000
H-519 (1855-56)  1:40,000
H-645 (1833-35)  1:10,650
H-1305  (1854-1875) 1:400,000

These early prior surveys taken together cover the area of the present
survey. A comparison of depths between these prior surveys and the pres-
ent survey ranges from general agreement to differences as great as 20
feet. Differences may be attributed to scale differences, inadequate
control, and the less accurate survey methods used on these earlier
surveys.

The present survey is adeguate to supersede these prior surveys within
the common area.



H-9011 3

b. H-8413 (1957-59) 1:100,000

This small-scale unverified survey covers almost the entire area of the
present survey. A comparison of depths between the prior and present
survey indicates general agreement except in isolated areas on steep
slopes where present depths are deeper by as much as 10 feet.

The present survey is adequate to supersede this prior survey within the
common area.

7. Comparison with Chart 13267 (1207), latest print date November 16, 1974
13246 (1208), latest print date November 1, 1975
13260 (1106), latest print date September 10, 1974

a. Hydrography

The charted hydrography originates with depths from the boat sheet and the
verified smooth sheet of the present survey. Several of the charted depths
originate with previously discussed prior surveys which require no further
consideration.

The present survey is adequate to supersede the charted hydrography within
the common area.

b. Aids to Navigation

Lighted Whistle buoy "2PH" on the present survey is in substantial agree-
ment with the chart and adequately marks the feature intended. The un-
1ighted nun buoy located 540 meters southwest of the Whistle buoy on the
survey is neither charted nor described in the 1968 Light List. This aid
is considered to be provisional and apparently used only as a marker for
stationing the lighted buoy.

8. Compliance with Instructions

This survey adequately complies with the project instructions.

9. Additional Field Work

This is an excellent basic survey and no additional field work is recommended.
Examined and Approved:

i Qe A 2L

Chief Associate Director
Marine Surveys Division 0ffice of Marine Surveys
and Maps
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