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A. PROJECT”/

This survey was carried out in accordance with Project Instruction
OPR-520-MI-77, issued 21 April 1977 and amended by Changes 1 through 3
dated 5 May 1977, 24 May 1977 and 10 June 1977 respectively.

B. AREA SURVEYED

This survey was conducted in Lake Huron, south of Drummond Island, Mi-

chigan. The limits of the survey are described by lines connecting the
following points in a clockwise manner:

g
(1) 45°52.8'N (2) 45°56.5'N (3) 45°54.8'N (4) 45°52.8'N
83°51.8'W 83°51.8'W 83°30.7'W 83°3E&7'W

This survey was conducted between 12 September 1977 (JD 255) and 17 Sep-
tember 1977 (JD 260).

C. SOUNDING VESSELv

Soundings for this survey were obtained by Launches 1002 (Vesno 2225)
and 1004 (Vesno 2226) utilizing fully automated Hydroplot Systems.

The NOAA SHIP MT MITCHELL S222 (Vesno 2220) was used to obtain bottom
samples only.

D. SOUNDING EQUIPMENT AND CORRECTIONS TO ECHO SOUNDINGS ~

The following equipment was used to obtain soundings for this survey:

Launch #1002 Vesno 2225:

Equipment: : Serial No:
Ross Model 5000 Fineline Depth Sounder 1053
Ross 4000 Transceiver 1053
Ross 2000 Power Inverter 1053
.. Ross 6000 Digitizer 1039

Launch #1004 Vesno 2226:

Equipment: Serial No:
Ross Model 200C Recorder 1039
Ross 4000 Transceiver 1039
Ross 2000 Power Inverter 1039
Ross 6000 Digitizer 1053




All survey records were scanned by trained Survey Department personnel
and checked by the Officer in Charge. Peaks and deeps considered signi-
ficant that occurred between soundings were inserted, digitizing errors
were corrected, and the effects of the seas were meaned and corrected

on the electronic corrector tape.

Phase calibration checks were made at frequent intervals. Any necessary
adjustments were made and noted in the sounding volume and on the fatho- -
gram. In addition, any departures of the trace from the calibration due
to phase differences were corrected during the scanning process.

Velocity corrections were obtained from 1 Nansen Cast and 3 XBT'S at the
following locations:

Cast No: Latitude: Longitude: Date:
J4 45°54.6'N 83°42.8'W 9-17-77 (IJD 260)
XBT No:
J1 45°52,8'N 83°46.0'W 9-14-77 (JD 257)
J2 45°53.1'N 83°37.2'W 9-15-77 (JD 258)
J3 45°53.1'N 83°48.9'W 9-15-77 (JD 258)

12 bar checks were taken during the survey showing agreement within 0.5
feet. Since most depths were greater than 50 feet the Nansen Cast and
XBT'S were used exclusively in determining velocity correctors using

RK 530. An explanation of how the velocities were derived along with
printouts of the velocity tapes and all tables is included in the appen-
dices. Salinities determined by salinometer were found to be less than

.2 parts per thousand and were negligible in determining sound velocities.

A draft of 1.6 feet was applied to all sounding during the on line
process. Changes in draft for both launches were insignificant. Settle-
ment and squat corrections for the launches were determined on 1 Sep-
tember 1977 (JD 244) in Lake Huron at St. Ignace, Michigan. A copy of
the field data and settlement and squat correctors versus launch RPM'S
is included in the survey support data. This data is incorporated into
the TC/TI tape which is also included in the survey data. A printout

of this tape is included in the appendices.

The 12 bar checks throughout the survey showed an instrument error of -
less that 0.2 feet and was considered to be zero. Water level correc—
tions were not applied at the time of the survey. A copy of the request
for the actual water levels for the area surveyed is included in the
appendices.




_E. HYDROGRAPHIC SHEETS ~

This survey was plotted on one mylar complot roll plotter sheet by the
MT MITCHELL Hydroplot System. The skew used was 0, 21, 60, for the
sheet. The survey was plotted off line using an electronic corrector
tape and a velocity corrector tape. Soundings on the field sheets are
corrected for draft, initial and digitizing errors, and sound velocity.
They are not corrected for water levels, settlement and squat, and ins-
trument error. The final smooth sheet will be plotted at the Atlantic
Marine Center, Norfolk, Virginia.

All field records and the following tapes have been forwarded to the
Atlantic Marine Center:

Master Range—-Range Data Tapes

Electronic Corrector Tapes

Velocity Correction Tape

Parameter Tapes

ASC II Signal Tapes

Transducer Corrector/Table Indicating Tape

F. CONTROL STATIONS v

The following three shore stations were used for hyperbolic electronic
positioning during this survey:

Signal No: Signal Name: Latitude: Longitude:
207 H-17-MI-77 Presque Isle "Turcote" 45°20'56.482"N 83°29'06.080"W
300 H-13-MI-77 40 Mile Pt Hydrotrac  45°29'11.010"N 83°54'48.836"W
400 H-20-MI-77 Lafayette Pt Hydrotrac 45°46'18.807"N 84°21'23.562"W

All shore stations were located by personnel from the Opérations Division

Atlantic Marine Center with assistance from Mt Mitchell Officers. Statiomns

were erected and maintained by ship's personnel.

G. HYDROGRAPHIC POSITION CONTROL v

An Odum Offshore Hydrotrac system, operating at a frequency of 1618.650
KHZ, in Hyperbolic mode, was used to provide positioning control during

the entire survey. The equipment serial numbers are as follows:
Vessel or Shore Station: Equipment: Serial No:

Mt Mitchell (Vesno 2220) Receiver 328

Parallel Buffer 102

Launch #1002 (Vesno 2225) Receiver 327

Parallel Buffer 107




- Launch #1004 (Vesno 2226) Receiver 326

Parallel Buffer 106
Slave 1 (207) SDU 215
Power Amplifier 539
Coupler 135
Master (300) MDU 122
Power Amplifier 536
Coupler 133
Slave 2 (400) SDU 216
Power Amplifier 538
Coupler 131

A frequency of 1620.38 Khz was used on the Hydroplot signal tape to
compensate for the difference in propagation velocity between salt
and fresh water. This dummy frequency corresponds to a propagation
velocity of 299350 Km/sec.

When visibility permitted, beginning and end of day calibrations were
obtained by using three point sextant fixes with a check angle. Calibra-
tion values were obtained by using Geodetic Calibration Program RK 561.
Only fixes with inverses of less than 5 meters were accepted. During
days of poor visibility whole lane count was obtained from a calibration
buoy (MM #4) at the following location:

Latitude: 45°55'23,624"N Longitude: 83°42'49,395'W
Partial values were used from the previous visual calibration.

The lane count was constantly monitored by the Survey Department, by
comparing the navigation interface readout with a running count on the
sawtooth recorder. Lane jumps were thus detected and confirmed at ca-
librations and buoy circlings. Any undetected lane jumps were deter-
mined by off line rescanning of the sawtooth record., An abstract of the
calibration data is included with the records accompanying this report.

Three lines of hydrography on JD 258 which were run by launch 1002
(VESNO 2225) were rejected because of poor control and were rerun by
launch 1004 (VESNO 2226) on JD 259. On JD 258 slave 1 went off the air
at about 1900 making final calibration impossible for both launches,
However, since the Hydrotrac was very steady until that time the data
was not rejected.

H. SHORELINE < S sonfier's Byt

There was no shoreline within the limits of this survey.




I. CROSSLINES”

Crosslines were run at least 45° to the main scheme sounding lines.
Mileage of crosslines amounted to 10.5% of the regular sounding lines.
The crossline soundings generally agree within 1 foot of the main
scheme soundings with some greater disagreement in areas of very rough
bottom topography.

J. JUNCTIONSY

This survey junctions with the following surveys:

Area of Junction: Field No: Reg No: Scale: Date: Party:

North - - 1-2258 1:15,000 1965 US Army Corps of Engrs
North - - 1-2259 1:15,000 1965 US Army Corps of Engrs
North - - 1-2260 1:15,000 1965 US Army Corps of Engrs
South MI-50-1-77 H-9720 1:50,000 1977 Mt Mitchell S222
South MI-50-5-77 H-9718 1:50,000 1977 Mt Mitchell 85222
West MI-20-4-77 H-9719 1:20,000 1977 Mt Mitchell S$222

East 1-13T1 4t 20,000 13T s Avmy Corps of Enges.

Junctions with the Lake Surveys 1-2258 and 1-2259 were generally fair
with 2 to 5 foot discrepancies. Junctions with 1-2260 was good with 2-4
foot discrepancies. The discrepancies were attributed to the height of
lake water over chart datum during the running of this survey, the in-
accuracy of tranferring soundings by hand between different scales and
the jagged profile of the bottom. Occassional junction soundings dif-
ferred considerably from this survey. The improved quality of position
control for the present survey is the probable cause of this disagreement.

Junctions with the two 1:50,000 scale sheets were good with discrepancies
generally less than 3 feet. Inaccuracy in transferring soundings by hand
between scales and the jagged bottom were the reasons for such discre-
pancies. Depth contours were continuous across junctions. wicor

Junctions with MI-20-4-77 was very good with less than 3 foot discre-
pancies, again due to the jagged bottom topography. Depth contours

were continuous across junctions. ceqcer

K. COMPARISON WITH PRIOR SURVEYS

*The only prior survey in the area of this survey was Survey 1-1838

done by the Lake Survey in 1945 at a scale of 1:120,000. Only a few
soundings from the prior survey were within the limits of this survey.
These soundings are within 400 meters of comparable soundings on this
survey. The improved quality of position control for the present sur-
vey is the probable cause of this disagreement. concis

* Sce Sechion b of W JuPers Report o priom svivey compaeizen.




There were no presurvey review items within the survey limits of this
sheet.

L. COMPARISON WITH CHARTS”

The following NOAA Charts cover the area of this survey:

Chart No: Scale: Edition: Date:
14880 (Formerly L.S.6) 1:120,000 24 2-05-77
14882 (Formerly L.S.61) 1:40,000 25 4-17-76

Selected soundings from these charts were transferred to the overlay
of this survey for comparison purposes.

Agreement with this survey and those chart soundings was very good with
only slight positioning differences, again due to the improved quality.
of this survey's positioning control. o

M. ADEQUACY OF THE SURVEY/

This survey is considered complete and adequate to superfede prior
surveys for charting.

N. AIDS TO NAVIGATION/

The red nun buoy "2'" marking Big Shoal was the only aid to navigation
within the survey limits. This buoy, located during the survey, was at
Latitude 45°54'22.935"N and Longitude 83°37'08.238"W. Its location
agrees well with the charted position on the two charts of the area and
it does mark the limits of Big Shoal. The light list, while not 1list-
ing its Latitude and Longitude does specify that it is in 14 foot of
water. This is erroneous as soundings made during this survey show it
to be located in 35 feet of water. Its position was determined by
launch 1002 (VESNO 2225). Four passes within 2 meters of the buoy were
made from four different directions. D.P.'S were marked when the an-
tenna was abeam the buoy. This buoy is maintained by the U.S. Coast
Guard and is removed each winter and replaced again each spring after
the thaw. Therefore, a small amount of movement is probable with each
buoy placement. tencur

0. STATISTICS

Linear Nautical Miles of Main Scheme Hydrography 310.5
Linear Nautical Miles of Crosslines 32.5
Linear Nautical Miles of Development 1.0
Total Linear Miles of Hydrography 344.0
Total Miscellaneous Nautical Miles 86.5




STATISTICS Cont'd

Total To and From Nautical Miles 71.0

Total Nautical Miles 501.5
Nautical Square Miles of Hydrography 34
Total Number of Positions 1079
Nansen Casts 1
XBT'S 3
Bottom Samples 19

P. MISCELLANEOUS

Tape punches on both launches malfunctioned during this survey causing
many of the Master Data tapes to be defective, These tapes were cor-—
rected using RK 330 - Reformat and Data Check program. The corrected
tapes were marked Edited Master tape and the defective tapes were marked
Bad Master tapes. Both Edited and Bad Master tapes are included with
this survey.

Q. RECOMMENDATIONS

None

R. AUTOMATED DATA PROCESSING

The following Hydroplot Programs were used to acquire and process data
for this survey:

Program No: Program Name: Version Date:
RK 110 Hyperbolic Real-Time Hydroplot 1-30-76
RK 201 Grid, Signal and Lattice Plot 4~-18-75
RK 210 Hyperbolic Non-Real Time Plot 1-15-76
RK 300 Utility Computations 2-05-76
RK 330 Reformat and Data Check 5-04-76
RK 360 Electronic Corrector Abstract 2-03~76
RK 530 Layer Corrections for Velocity 5-10~76
RK 561 H/R Geodetic Calibration 2-19-75
AM 602 Elinore-Line Oriented Editor 5-20-75

S. REFERENCE TO REPORTS

None

Respectfully Submitted:

ezt btz ST
<F;¢ Donald R.

Rice
LTjg, NOAA
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U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

' NATIONAL OCEAN SURVEY
NOAA SHIP MT MITCHELL 8222
439 West York Street
Norfolk, Virginia 23510
. Date : November 20, 1977 Reply to Attn. of:
To . Director, National Ocean Survey (Attn: C331)

2c0K )&Jmﬂ ﬁ LA

From : 541, Actg Commanding Officer, NOAA SHIP MT MITCHELL 222
Subject: Water Level Data For Survey H-9721

It is requested that verified water level stages (using Greenwich
Mean Time) from the water level gages below be forwarded to the
Processing Division (CAM 3), Atlantic Marine Center, Norfolk,
Virginia 23510.

Gage: Latitude: Longitudé:
Presque Isle, Michigan (#907-5069) 45°20'27"N 83°29'10"W
Cheboygan, Michigan (#907-5076) 45°38'50"N 84°28"14"W
De Tour Village, Michigan (#907-5098) 45f’59'30"N 83°53'54"W
I It 1is requested that ‘the time and height correctors for each gage be

zoned as per Project Imstructioms for the area described within the
following corner points:

(1) 45°52.8'N (2) 45°56.5'
1.8

, (3) 45°54.9'N (4) 45°52.8'N
83°51.8'W 83°51. 0.7

N N
"W 83°30.7'W 83°30.7'W
This information is requested for the following period: -

000000 GMT 12 September 1977 to 235959 17 September 1977.
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ATLANTIC MARINE CENTER
8 o T TIDE NOTE

NOAA Ship
MT MITCHELL sb22

. 4. Meridian Time Zone: GMT
Presque Isle, Michigan (#907-5069)

1. Project No: OPR-—SZQ-MI 772 Vessel/mmmck
1977

L ——

3. Year:

5. Tide Station Name:

20.45. © 29.17'W

Lat. © 450

LWD
] Fe,

- feet on the tlde staff for the period:

6. Position: 'N, Long. . 83

7. Plane of Reference:’ [] MLLW corresponds to

)

8. Hourly HELths.. Ex_] standard Gauge, furnlshed from Rockvill

v

f'[:] Scaled and logged. from field marlgrams
9. TidaliZohing;* E [:j- Not'applicable.
. [XX] By two or more qauges automatlcally zoned
] By applylng tidal dlfferences and const
for the arxea(s): a. _
r\ .. . e
’ TIME TTHELIGHT HHTCHT RATT
(Hour, Minute) (Feet) (If Applicab.
iligh Water| Low Water | High Water| Low Water | High Water|Low °
b. -
TIME | : . HEIGHT - . HEIGHT RATL
(Hour, Minute) gFeet) : - (If ADDllCdl

High Water|Low Water | High Water Lo

HighAWater Low Water

e =4 me . - - — ry

. C. Tnclude additional areas on separace «

.

A1l Times .and Dafe , used _on_the survey. ars Gre

; 10. Remarks:
~ o

Mean Time. L - .
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ATLANTIC MARINE CENTER

TIDE NOTE |
| : R . NOAA Ship
1. Project No: QPR-,20-MI-772, Vessel/Rixidkdkxick: _MT MITCHELL (MSS-'223
3. Year: 1977 T 4 Meridian Time Zone: GMT
5. Tide Station Name: Cheboygan, Michigan (#907-5076)
6. Position: Lat. 450 38.83 '\, Long. . 84 © 29.17'Wr' .,

. LWD .
7. Plane of Reference: =Mg4, [ | MLLW corresponds to
feet on the tide staff for the period . ' .

8. Hourly Heights: - @ Standard Gauge, furnished from Rockville.

S ‘ “h
" [] scaled and logged from field marigrams.

9, Tidal “Zoning: o [] Not applicable.

EX] By two or more gauges automatically zoned .

(] By applying tidal differences and constants

for the area(s): a.
TIME HEIGHT ) 1 - HEIGHT RATIO
(Hour, Minute) (Feet) ' (If Applicable) i
High Water| Low Water | High Water|Low Water | High Water]Low Wato- f
b’
TIME | HEIGHT - HEIGHT RATIO = |
(Hour, Minute) Feet) - (If Applicable;
High Water|Low Water | High Water|Low Water | High Water| Low Wacon
'¢. Include additional areas on separate sheat @)
10. Remarks: '_All Times and Dates used on the survey are Gregmwichi

Mean Time . .




T Lued

L.

2
3.

5.

6.

7.

8.

9.

10.

‘Houfly,ﬂeights:‘

Project No:
1977

Yeaxr:

ATLANTIC MARINE CENTER

TIDE NOTE

OPR- 520-MI- 772 Vessel/mmxﬁmdt

4 Meridian Time Zone:

NOAA Ship
MT MITCHELL (4222

GMT

Tide Station Name: De Tour Village, Michigan (#907-5098)

pPosition: Lat.

45 ° 59.5 .

Plane of Reference:

feet on the tide staf

3

Tidal Zoning::

for‘the aféa(s):

Tos0os

] B

f for the period:

'N, Long. .

83° 53.9'W

[] MLLW corresponds to __

: Not'applicable.

- Standard Gauge, furnished from Rockvill.

Scaled and logged froﬁlgield marigrams.

By two or more gauges automatically zon

By applying tidal differences and cons'

TIME
(Hour , Minute)

HEIGHT
(Feet)

H]' IGHT RATIC
(rf Applicab.

"High Water| Low Water | High Water| Low Water | High Water|Low °
b. _

B TIME ?EIGHT HEIGHT RATT

(Hour, Minute) Feet) (If Applican

Low Water

High Water| Low Water

Low

High Water

IHigh Water

'5‘“‘Tﬁélude édditional areas on sepafdtc

.‘(¢w~

Remarks:

Mean Tlme

U

Al Times ang Dafes used on the survey. ar~ G
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APPENDIX 4

ABSTRACT OF CORRECTIONS TO ECHO SOUNDINGS




DETERMINATION OF VELOCITY CORRECTIONS

Simultaneous Nansen Casts and XBT'S disagreed from -2.2°C to +1.2°C
with 70%Z of all temperatures agreeing within 0.5°C. Since the errors
caused by the use of XBT'S were small, they were used alone at some
stations for velocity determinations.

Station: Latitude: Longitude: Date:

J1 (XBT) 45°52.8'N 83°46.0'W 9-14-77 (JD 257)
J2 (XBT) 45°53.1'N 83°37.2'W 9-15~-77 (JD 258)
J3 (XBT) 45°53,1'N 83°48.9'w 9-15-77 (JD 258)
J4 (Nansen) 45°54.6'N 83°42.8'W 9-17-77 (JD 260)

Data obtained from the two westernmost stations (J1 and J3) were in
good agreement and were averaged together to create velocity Table 1.
Similarly the two easternmost station's data were averaged to form
velocity Table 2. The dividing line between the areas of the two
tables is Longitude 83°44'24"W.




VELOCITY TAPE PRINTOUT

M1 28-3-77
TABLE #1 H-9721

VESNO 2225

000437 0 0000 0001 9098 222500 020377

800632 | 0002

290783 | 0004

0809208 | 0086

201851 | 02068

9081178 | 8010

221301 1| 2012

201530 1 28015

921745 1| 00620

P219108 | @025

ge2130 1’ 3030

902330 1 0035

999999 1 6@ 40

VESNO 2226
900437 O 0000 0001 000 222600 Q20377
200632 1 B3BO2
PP0783 1 00G4
820920 1 8086
221851 1 09008
621178 | 2010
001301 1 @812
001538 | 0015
PB1745 1 0020
g21919 1 080825
062130 1 0838
282338 1 9035
999999 1| 0040




VELOCITY TAPE PRINTOUT

M1 20-3-77
TABLE #2 H-9721

VESNO 2225

003584 0 0000 0002 B0C 222500 B828377
200871 1 00062

201823 1 0004

201152 1 00066

go1261 1 @ges

801429 | 0010

001657 1 @015

021884 1 0020

go2@gsa | @925

202318 1 00630

282816 1| 0835

999999 | 0040

VESNO 2226

088584 0 000G0 00P2 008 222606 0620377
800871 1 ©vG2

21023 1 0684

go1152 1 BBO6

go1261 1 06268

001429 | 0010

221657 1 @015

801884 1 0020

2220808 1 2025

202318 1 0630

082510 1 02035

999999 | 2040




APPENDIX 6

LIST OF STATIONS




H-9721 P
SIGNALS LIST

MI 20-3-77

207 4 45 20 S6482 983 29 Q6080 250 0027 162038
300 4 45 29 11810 083 54 48836 250 0000 162038
400 4 45 46 18807 @84 21 23562 250 0000 162038
510 4 45 56 56791 883 S4 11287 139 @000 60288 .
605 4 45 56 13562 @083 49 52262 139 0000 C00000 -
610 4 45 55 58549 @83 47 09640 139 3020 Q00202
615 4 45 55 53493 083 46 07375 139 0000 000000
620 4 4S5 55 49785 083 42 56286 139 000C 200008 _
625 4 45 56 @7276 ©83 41 14385 139 0000 000000
630 4 45 55 44376 883 37 S1647 139 0000 0CGO3Q
635 4 45 54 56631 ©883 34 58392 139 QU000 Q00000
640 4 45 54 44340 883 33 43536 139 G@4E ¢eeced | T
650 4 45 55 04628 083 31 38761 139 0000 00CCO0

SIGNALS NAMES LIST
SIGNAL NAME ' ' ' SOURCE
97 PRESQUE ISLE “TURCOTTE‘® HYDROTRAC AMG OPS TH-17-MI-7T)
e FORTY MILE PT HYDROTRAC AMC OPS (H=13A-M1-77)
/) BOIS BLANC ISLAND HYDROTRAC . AMC OPS (H=-20-MI~77)
519 DETOUR REEF LT P MICH QUAD 45083441005
@®@s ESPANORE I[SLAND ‘ ~ AMC OPS (H=26-MI=7T7)
610 CREAM CITY POINT . AMC OPS (H-22-MI-7T)
615 GRAVEL ISLAND AMGC OPS (H=27-MI=77)
€@ TRAVERSE POINT AMC OPS (H-23-M1-7T)
&5 SENIIANS POINT AMC OPS (H-28-MI~-77)
el SCAMMON POINT AMC OPS (H-30@-MI1-77)
635 LONG POINT , AMC OPS (H=-@@-MI=-=77)
60 SHELTER ISLAND AMC OPS (H-32-MI-77)

60 FALSE DETOUR AMC OPS (H=29-MI=77)




APPROVAL SHEET
MI-20-3-77

H-9721

The field work on this Hydrographic Survey was under my daily
supervision. The boat sheet and records have been reviewed
and approved by me.

| M ﬁ m}é’ £.COR

féhf James S. Midgley
Captain, NOAA

Acting Commanding Officer




APPROVAL SHEET
FOR
SURVEY H-_9721

All revisions and additions made on the smootn sheet
during verification haﬁe been entered in the magnetic
tape records for this survey. A new final position'
printout has/has hot-been made. A new final sounding

printout has/has not been made.

The verified smooth sheet has been inspected, is com-

pléte, and meets the requirements of the Hydrographic

Manual. EXxceptions are listed in the Verifier's Report.

vate: _ /e 7

= -
Signed:




, ~ U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY

WATER LEVEL NOTE FOR HYDROGRAPHIC SHEET

Processing Division: Atlantic Marine Center: CAM3
Hourly heights are approved for

Water Level Station Used: Cheboygan, Michigan §b7—5076
Period: September 12 - 17, 1977

HYDROGRAPHIC SHEET: H-9721

OPR-520-MI-77

Locaiity: Lake Huron

Plane of reference: Low Water Datum (IGLD 1955 : gzgﬁg_FEEt) ,

Remarks:

Detour Dock, Michigan gage (907-5098) was inoperative during the
survey period. . ‘

Presque Isle, Michigan gage (907-5069) was installed by the Hydrographic
Field party, but they have been unable to locate any data for the gage
for 1977. ;

Data from other gages on Lake Huron indicates no unusual water level
movement during the period of survey.

Phikp & M era'

Chief, Mater Level Section

3:::;qwj:¥14.S:;»allél-~ tofi6 /28

Chief, Tides & Water Levels Branch




NOAA FORM 76-~155 U.S. DEPARTMENT OF COMMERCE SURVEY NUMBER
(11-72) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

- GEOGRAPHIC NAMES H-9721
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NOAA FORM 77=27
{(5=77)

U. S, DEPARTMENT OF COMMERCE

HYDROGRAPHIC SURVEY STATISTICS

NOAA

Hm9721

RECORDS ACCOMPANYING SURVEY: To be completed when survey is registered.

HYDROGRAPHIC SURVEY NUMBER

ENVELOPES b 3

CAHIERS V= with Pr;moms

VOLUMES

BOXES

3

L

RECORD DESCRIPTION AMOUNT RECORD DESCRIPTION AMOUNT
SMOOTH SHEET B8OAT SHEETS & FRELIMINARY OVERLAYS
1 8 riecd Sucers, H-paree 2~ mreAr é "
DESCRIPTIVE REPORT l SMOOTH OVERLAYS: POS. ARC, EXCESS 2
DESCRIP- DEPTH HORIZ. CONT. ABSTRACTS/
TION RECORDS RECORDS PRINTOUTS TAPE ROLLS |[PUNCHED CARDS Dgoc%ﬁ%ﬁn

T-SHEET PRINTS (List)

SPECIAL REPORTS (List)

J - calibeatio Motcoagky 2= TVAKTION STRIeS

OFFICE PROCESSING ACTIVITIES
The following statistics will be submitted with the cartographer’s report on the survey

PROCESSING ACTIVITY

AMOUNTS

[Posmons ON SHEET

PRE
VERIFICATION | VERIFICATION

1079

TOTALS

POSITIONS CHECKED 15
I POSITIONS REVISED 7
SOUNDINGS REVISED
15
SOUNDINGS ERRONEOUSLY SPACED 0
SIGNALS (CONTROL) ERRONEOUSLY PLOTTED 0
TIME — HOURS
CRITIQUE OF FIELD DATA PACKAGE (PRE~VERIFICATION) l
VERIFICATION OF CONTROL 0
VERIFICATION OF POSITIONS lO
VERIFICATION OF SOUNDINGS 80
COMPILATION OF SMOOTH SHEET 48
APPLICATION OF TOPOGRAPHY 0
APPLICATION OF PHOTOBATHYMETRY 0
JUNCTIONS 8
COMPARISON WITH PRIOR SURVEYS & CHARTS 8
VERIFIER’S REPORT 12
OTHER
TOTALS
Pro—Verification by Begimin%aate 16 6zszmtin Date —
P. Saunders 12-02/77 12/02/77
erificqtion by i Beginning Date Ending Date
B."#asdn, s. Kelley, L. Cram 12/27777 08/17/78
Verification Check by Time (Hours) Date
. Trefethen 08/22/78
farine Center Inspect‘l.on by . Time (Hours) Date
Hydrographic Inspection Team (AMC) 14 08/23/78
Quality Control /I]}s tion by Time (Hours) Date
/«9‘71; /’I/i/lhvi’rn/ 73 ‘454 //“\3".75’
Requirements Evaluation by b D A Time (Hours) , Dat
O G Q04 d g 2 2 /31

A i/fi’, “c é ,/;// 7 z_,Ci//7\&'




REGISTRY NO.

The Computer and Excess Sounﬂlng Cards for this survey have
not been corrected to reflect the changes made to the Computer
Card and Excess Card Prlntouts at this time of the review.

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

CARDS CORRECTED
|

DATE TIME REQUIRED INITIALS

REMARKS :

REGISTRY NO. _H-9721

The magnetic tape contalnlng\the data for this survey has not
been corrected to reflect the changes made during evaluation
and review.

When the magnetic tape has been updated to reflect the final
results of the survey, the following shall be completed:

MAGNETIC TAPE CORRECTED

DATE TIME REQUIRED INITIALS

REMARKS :




ATLANTIC MARINE CENTER
VERIFIER'S REPORT

REGISTRY NO. H-9721 FIELD NO. MI-20-3-77
South of
Michigan, Lake Huron,ADrummond Island

SURVEYED: September 12 through September 17, 1977

SCALE: 1:20,000 PROJECT NO.: OPR-520

SOUNDINGS: Ross Fineline Depth CONTROL: Odum Offshore
Sounder Hydrotrac

(Hyperbolic)

Chief of Party ceceeeeseceeenssesssnsss J.5 Midgley

Surveyed DY ..cceeveecscecrsccensnanssss Go. Mills
® 0 0 0 O 9 O 0O PO P E O OGS PO O OO PO O OO D. Waltz
........... secescesssssseass D. Rice
seessssssssssssssssssssssses M., Henderson
............... cececesee... P. Daugherty
ceesessessessssessesssssssse Te Rulon
........................... W. Pringle
tesessssssessssssssssssssss M, Murphy

Automated Plot by ....... cesescseseesss CALCOMP-618 Plotter (AMC)

Verified and Inked by ® & & 6 0 0 & 00 8 00 080 s 00 L. Cram
August 17, 1978

1. Introduction

Pro c..chon . . . . R
a. The pféject parameters were revised during verification.
Changes in the Descriptive Report were made in red by the veri-
fier during verification.

b. The water level note has been requested but not received
prior to verification. It is requested that Quality Control
obtain this note from Water Levels, C3314.

2. Control and Shoreline

a. The source of control is adequately described in the
Descriptive Report, with one exception: stations 610, 615,
620, and 625 were used only as calibration stations.(See Q.C.Report-item1)

b. No conventional type shoreline was available during
verification of this survey. Shoreline was added in brown,
for orientation purposes only, from Corp of Engineers surveys
1-2258, 1-2259, and 1-2260 of 1965. The shoreline on these
sheets originates with aerial photography of 1964 and 1966.
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3. Hydrography

a. The agreement at crossings on this survey is adequate.

b. The standard depth curves were drawn in their entirety.
Some brown curves were added to the survey to provide better
delineation of the bottom configuration.

c. This survey is considered adequate to delineate the
bottom configuration and least depths, due to the better control
and closer line spacing as compared to the prior surveys of 1917,
with some exceptions. One of these is the shoal charted in
latitude 45° 55' 00", longitude 83° 44' 00"; another was a
shoal charted in latitude 45° 55' 00", longitude 83° 40' 00" -
in both cases soundings from-éuae%ioaaéggﬁrveys were added.

A least depth of 51 feet was added from 1-1372 (1917) to
better delineate a shoal feature in latitude 45° 55' 06",
longitude 83° 48' 02".

4. Condition of Survey

The smooth sheet and accompanying overlays, hydrographic records,
and the Descriptive Report are adequate and conform to the
requirements and procedures prescribed by the Hydrographic Manual.

5. Junctions

Adequate junctions were effected with the following surveys:

1-2260 (1965) to the northeast

1-2259 (1965) to the north

1-2258 (1965) to the northwest

H-9719 (1977) to the west '

H-9718 (1977) to the southwest Nt available during Q.C. inspection
H-9720 (1977) to the south and southwest

Junctions with the three Corp of Engineers, Lake Survey Center
surveys 1-2258, 1-2259, and 1-2260 to the north show differences
of 2 to 3 feet in some cases. A good many shoaler soundings
were brought forward 323& these surveys to show shoaler depths
and to provide better delineation of depth curves. The depth
curves were brought into coincidence. (See Q. C. Report-item3)

It will be necessary for Quality Control to ink the 60-foot
curve on the Corp of Engineers surveys as no 60-foot curve was
ever added to these surveys.

Junctions with H-9718, H-9719, and H-9720 are complete and no
further work on these surveys is necessary.
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Canadian surveys 3962 (1977) 1:25,000 and 3967 (to be completed
in 1978) 1:25,000 junction with the present survey to the east.
They were not available at the time of verification and should
be considered as they become available.

6. Comparison With Prior Surveys

1-1371 (1917) 1:20,000
1-1372 (1917) 1:20,000
1-1373 (1917) 1:20,000
1-1838 (1945) 1:120,000
1-2258 (1965) 1:15,000
1-2259 (1965) 1:15,000
1-2260 (1965) 1:15,000

These surveys are the most recent in this area that provide
complete coverage.

On the inshore prior {juretion) surveys (1-2258, 1l-2259, and
1-2260) the‘basic bottom configuration appears to be in good
agreement (+ or - 2 feet), with some in between lines from the
prior surveys verifying the existence of shoals and providing
additional delineation of othersX It is noted that a great

3py soundings were brought forward from 1-2259 for these reasons.

(See suyplemenhl comments in the Q.C Report-item3)

On the prior surveys (1-1371, 1-1372, and 1-1373) the basic
bottom configuration appears to be within + or - 1 to 4 feet

in most cases. There were some 10- to 15-foot differences in
offshore areas of 1-1373; this could be attributed to the con-
trol and sounding methods used in 1917 as compared to those in
use on the present survey. There was no datum adjustment infor-
mation available for these 1917 surveys. When they were compared
with the charted information it was apgsrgpt ;hat the chart
compiler had made some sort of datum daf%e%meat. It is further
noted that Chart 14880 (25th Edition, April 17, 1976) was
compiled using 1927 datum.

The smaller amount of change (1 to 2 feet) can be attributed to
more accurate methods used during the present survey and to
some natural changes taking place. The prior surveys 1-1371,
1-1372, and 1-1373 appear to be combined hydrographic and wire
drag surveys. None of the cleared depth statements on these
surveys conflict with information on the present survey. One
sounding was brought forward from 1-1372 (1917) to supplement
a shoal area.

(See Q.C.Report -item 4)

The present survey is adequate to supersede the prior surveys
with the depths brought forward to supplement the present sur-
vey in the common area.
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7. Comparison With Charts 14882 (25th Edition, April 17, 1976 -
1927 datum) 14880 (24th Edition, February 5, 1977 -
1902 datum)

a. Hydrography

The charted hydrography on Chart 14882 originates with the
previously discussed prior surveys. Only four soundings from
Chart 14880 source could be identified. It does not appear
that this section of the chart has been updated to reflect
the most recent prior surveys in the area.

The present survey is adequate to supersede the charted infor-
mation within the common area.

b. Aids to Navigation

The charted aids to navigation were adequately discussed under
Section N of the Descriptive Report.

8. Compliance With Instructions

This survey adequately complies with the Project Instructions.

9. Additional Field Work

This is an adequate basic survey; no additional field work is
recommended.




Inspéction Report
H-9721

Any verification errors regarding procedures and presentation of
survey data detected during inspection by the Hydrographic In-
spection Team have been corrected before submission for admini-
strative approval. HIT comments regarding quality of field work,
compliance with instructions, and adequacy of the survey have
been incorporated within the Verifier's Report.

Examined and Approved:

Hydrographic Inspection Team
Date:

Bled G D CAle X Reihrs

Robert A. Trauschke, CDR, NOAA Charles H. Nixon, CAPT, NOAA
Chief, Processing Division , Chief, Operations Division
v
P, Sanvc ko Masnsern. €. kg
R. D. Sanocki ggc. Douglas Masoﬁ%%iT, NOAA
Technical Assistant Chief, Electronic Data

kk Processing Division Processing Branch

- ﬁ. Z—efethen

Team Leader
Verification Branch

Approved/Forwarded

Director, Atlantic Marine Center




UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL OCEAN SURVEY

Rockville, Md. 20852

C352/KWW

November 3, 1978

T0: A. J. Patrick
Chief, Marine Surveys Division

THRU : Chief, Quality Control Branch

FROM: K. W. Wellman S 2/ 4/ sllowon

Quatlity Evaluator

SUBJECT: Quality Control Report for H-9721 (1977), Michigan, Lake
Huron, South of Drummond Island

A quality control inspection of H-9721 was accomplished to monitor the
survey for obvious deficiencies with respect to data acquisition, de-
lineation of the bottom, determination of least depths and navigation
hazards, shoreline transfer, decisions and actions by the verifier, and
cartographic presentation of data.

In general, the present survey was found to conform to National Ocean
Survey standards and requirements except as discussed in the Verifier's
Report, the HIT Report, and as follows:

1. Section 2-a of the Verifier's Report is supplemented by the following:

The status of the control stations (triangulation stations) could not be
substantiated by the National Geodetic Survey (NGS). It is assumed, how-
ever, that the necessary records and computations will eventually be sub-
mitted to the NGS. Ultimately, therefore, it is expected that the
triangulation station status of the control stations will be validated.
Accordingly, the control stations are symbolized as triangulation stations
pending formal processing and acceptance as such by the NGS.

2. When information carried forward from a prior survey displaces a
corresponding least depth on the present survey, a note and leader indi-
cating the excessed present survey sounding and position should be let-
tered on the smooth sheet. (See section 6.3.7.3 of the Hydrographic
Manual--Fourth Edition.) Such appropriate lettering was added to the
smooth sheet during quality control inspection.

3. Reference sections 5 and 6 of the Verifier's Report:
Three surveys (1-2258, 1-2259, and 1-2260) are inappropriately included

in both of the referenced sections. Such duplication is considered
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improper and unnecessary. Further, the junctional depth curves are not
readily and/or sufficiently reconcilable within the common area to effect
the required junctional coincidence of depth curves. In addition, it is
not considered appropriate to add the 60-foot depth curves to the adjoin-
ing surveys as recommended in the Verifier's Report (section 5). Accord-
ingly, the three listed surveys are considered prior surveys rather than
Junctional surveys due to the noted depth differences and the elapsed
time since the date of the surveys in question. (See the memorandum
dated July 26, 1978, from the Marine Surveys Division entitled "Junctional
Surveys.") This obviates the need for extensive depth curve manipulation
to attain the "adequate" junctions claimed in section 5 of the Verifier's
Report. The comments pertaining to the listed 1965 surveys included in
section 5 of the Verifier's Report are to be disregarded. Appropriate
revisions to the smooth sheet have been effected during quality control
inspection. '

Section 6 of the Verifier's Report is supplemented by the following:

Scattered depth differences of ¥ 8 feet, however, were also noted in the
common areas between the present survey and the 1965 surveys. The 29-foot
sounding from 1-2259 (1965) in latitude 45°55.40', longitude 83°38.89"

is considered to be displaced considering the present survey delineation
of the bottom in the vicinity. However, since the 29-foot depth com-
prises the least depth in the vicinity, it was carried forward to provide
this information.

4. Comments pertaining to the results of the comparison with prior survey
1-1838 are not included in section 6 of the Verifier's Report.

Section 6 of the Verifier's Report is supplemented by the following:

A comparison with prior survey 1-1838 indicates depth differences ranging
to T 8 feet. The easterly line of prior survey soundings intruding into
the present survey area appears to be displaced to the south of its most
1ikely position as indicated by similar depths on the present survey.

The noted differences are attributed to the combined effects of the limited
precision of the prior survey due to the relatively small scale, possible
indeterminate control problems on 1-1838, and natural shifting of bottom
sediments in the area.

5. Geographic names should have been lettered "1ightly in pencil" on the
smooth sheet during verification. They were added to the smooth sheet
during quality control inspection. (See section 7.3.12.3 of the Hydro-
graphic Manual--Fourth Edition.)

6. In carrying forward soundings from prior surveys the verifier fre-
quently disregarded the least depth on features in favor of deeper
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soundings not overlapping the present survey soundings. The least depths
were added during quality evaluation.

cC:
€35
€351




- e
( 84°30° (CONTINUED ON CHART 14960) (formery LS 9)
- —— ]

" 2 8]
S —— g ‘.
LS, ' N ’t _ - _
. 1240 ki Et - ey \ S S ¢ \{4‘?60\
cm:novcnl Diag. Cht. No—E=5—5~L¥<
) / 5 23 \a}§>'\~ 45 . 3 N

« S

7
7 f
-




fORM C8GS-8352 NAUTICAL CHART DIVISION

RECORD OF APPLICATION TO CHARTS
H-9721

FILE WITH DESCRIPTIVE REPORT OF SURVEY NO.

INSTRUCTIONS

A basic hydrographic or topographic survey supersedes all information of like nature on the uncorrected chart.

1. Letter all information. ‘

2. In “Remarks’’ column cross out words that do not apply.

3. Give reasons for deviations, if any, from recommendations made under *‘Comparison with Charts'’ in the Review.

CHART | DATE '~ CARTOGRAPHER REMARKS
E! lkgo B.30.74 é@éz S Full-Pact Before After Verification Review Inspection Signed Via

Drawing No. 2~ : Folwres

~Jysg2 | e-6-74 MM Full:Rare-Before After Verifieation—Review=inspection Signed Via
i Drawing No. 3

ygsolt-1 - €1 Z/ B 04001 W Ac Eull Part Before After Verification Review Inspection Signed Via

Drawing No. 4 - Qaw'/‘ap.l '

Mseo |9-1-82 MP - Full Part Before After Verification Review Inspection Signed Via
Drawing No. Fm/ﬁrp/ -87
[4

eogo | A10-4) g_',’? naavc) Full Raee Before After Verification Review Inspection Signed Via
Drawing No. ‘2

14840 | 10-12-9/ ?/@J ) Full Rese Before ‘After Verification Review Inspection Signed Via
Drawing No. § ks /4790

Full Part Before After Verification Review Inspection Signed Via

Drawing No.

| Full Part Before After Verification Review Inspection Signed Via

Drawing No.

Full Part Before After Verification Review Inspection Signed Via

Drawing No.

p Full Part Before After Verification Review Inspection Signed Via

Drawing No.

it

FORM C8GS-8352 SUPERSEDES ALL EDITIONS OF FORM CA&GS-978. USCOMM-DC 8E88-Peés




