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A. PROJECT

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

B. AREA SURVEYED

This survey was conducted in Lake Huron, offshore. The limits of the

survey are described by lines connecting the following points in a clock-

wise manner:

5 8 5 8
44°56.8'N 44°5%.%'N
82°35.9'W 82°%9.0'W

7 37
44°48 4N 44°48 '
82°3%.8"'W 82°26.8"W

48 3 1% 9

This survey was conducted between 13 July 1977 (JD 194) and 18 July 1977
(JD 199),

C. SOUNDING VESSEL

All soundings for this survey were obtained by the NOAA SHIP MT MITCHELL
§222 (Vessel Number 2220 for all survey records) utilizing a fully auto-
mated Hydroplot System.

D. SOUNDING EQUIPMENT AND CORRECTIONS TO ECHO SOUNDINGS

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

Equipment: Serial Number:
Ross Model 5000 Fineline Depth Sounder 1053
Ross Model 4000 Transceiver 1050
Ross Model 6000 Digitizer 1050

Soundings were taken with the skeg transducer (antenna distance +32.0 M)f
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.

*see parameter tape
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Velocity corrections were obtained from 3 Nansen casts and 2 XBTs at
the following locations:

Cast No: Latitude: Longitude: Date:
D1-1 44%*51'18.0"N 82%24'42.0"W 9 July (JD 190)
Cc3-3 45°00'16.2"N 82°45'10.8"W 13 July (JD 194)
c2-4 44°52'12.0"N 82°56'00.0"W 13 July (JD 194)
¥BT No:
1 44 48'48.0"N 84°43'48.0"W 17 July (JD 198)
2 44° 44'48.0"N 82°41'30.0"W 17 July (JD 198)

Salinities determined by salinometer were found to be less than 0.2 parts
per thousand and were negligible in determining sound velocities. Cor-
rections for velocity were made from these Nansen Casts and XBTs by
averaging the temperatures from the 5 locations, then using RK 530.

A depth versus velocity correction curve was made, and a printout of

the velocity tape is included at the end of this report.

A draft of 14.0 feet was applied to all soundings during the on-line
process. However, from the beginning to the end of the trip (5 July-

21 July), a change of 1.0 foot in the after draft reading was noted -
from 14.2 feet to 13.2 feet. An average draft of 13.5 represents the
actual draft during the survey period (13-18 July). A copy of the settle-
ment and squat corrections versus ship's speed is included. These cor-
rectors were determined on July 25, 1977 (JD 206) in Lake Huron at

St. Ignace, Michigan. The change in the draft along with the settlement
and squat corrector is incorporated into the TC/TI tape and its printout
is included with the survey data.

A vertical cast was conducted on June 18, 1977 (JD 169) at Harrisville,
Michigan to determine fathometer instrument error. The results are in-
cluded in this report. The error was less than 0.1 foot and was con-
sidered to be zero due to the accuracy of the cast.

Water level corrections 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 with this report.

E. HYDROGRAPHIC SHEETS

This survey was plotted on two mylar Complot roll plotter sheets by the
MT MITCHELL Hydroplot System. The skew used was 90,21,60 for both sheets.
The survey was plotted offline using an electronic corrector tape

and a velocity corrector tape. Soundings on the field sheets are cor-
rected for draft, initial and digitizing errors, and sound velocity.




They are not corrected for water levels, settlement and squat, and
instrument 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 Corrector Tape

Parameter Tapes

ASCII Signal Tapes

Transducer Corrector/Table Indicating Tape

F. CONTROL STATIONS

Electronic control stations used for this survey were:

Signal No: Signal Name: Latitude: Longitude:
100 Sturgeon Point Hydro- 44%42'46.709"N 83 16'19.031"W
trac (H-7A-MI-77)
201 North Point Hydro- 45°02'26.767"N 83 16'25.508"W

trac (Antenna)

All shore stations except 201 and 202 were located by personnel from
the Operations Division, Atlantiec Marine Center, with assistance from
MT MITCHELL officers. A three leg traverse was run on June 28-29 by
ship's personnel to locate station ANTENNA (201) and North Point Del
Norte (202). Neither station was monumented due to their location in
the sand dunes but a third station (WOELK) was established at this time
on high ground between the dunes and the woods. A copy of the geodetic
abstracts and computations are included in the survey records.

G. HYDROGRAPHIC POSITION CONTROL

An Cdum Offshore Hydrotrac system, operating at a frequency of 1618.650

Khz, in Range-Range mode, was used to provide positioning control on the
following days:

13 July (JD 194) through 18 July (JD 199)

The following Odum Offshore Hydrotrac equipment was used:

Type: Serial Number:
Shipboard
Master MDU 121
Master Receiver 327
Power Amplifier 536
Sawtooth 8502




Type: Serial No:
Shore Station 100

SDU 216
Power Supply (Sola) 752
Transmitter Amplifier 538
Coupler 131

Shore Station 201

SDU 215
Power Supply (Sola) 754
Transmitter Amplifier 537
Coupler 133

A frequency of 1620.38 Khz was used in the parameters to compensate for
the difference in propagation velocity between salt and fresh water. v
The following Del Norte equipment and stations were used for calibration
of Hydrotrac:

Station: Signal Name: Position: Code: Serial Number:

105 Sturgeon Point Lt 44°42'45,770"N 72 248
Del Norte 83 16'21.650"W Antenna 125

125 South Point Del 44°52'56.290"N 74 1135
Norte (H-2A-MI-77) 83 18'51.414"™W Antenna 127

202 North Point 45°02'27.248"N 76 1063
Del Norte 83 16'24.808"W Antenna 088

Initially the Del Norte was calibrated over a measured baseline., To en-
sure no drift due to movement of the equipment to the station location,
the Del Norte was calibrated again using sextant fixes with a check angle
each and comparing observed ranges with computed values by use of the
Hydroplot Calibration Program RK 561. Only those fixes with inverses less
than five (5) meters were accepted. On JD 191 the North Pt. Del Norte
corrector was determined by comparison with the position determined by
Del Nortes at South Point and Sturgeon Point Light. The resultant
correctors were used for this entire survey. Land path effects on Hydro-
trac precluded calibration by sextant £ix: Therefore, calibration was
accomplished by comparing Hydrotrac values with values computed from

Del Norte positioning at 5 sites (see Calibration Volume).

Whenever it was necessary to establish a whole lane count, a buoy est-
ablished by the Canadian Hydrographic Survey (latitude 44°46'51.206"N,
longitude 82°24'50.780"W) was circled. The lane count was constantly
monitored by the Survey Department, by comparing the navigation inter-~
face readout with a running count on the sawtooth recorder. Lane jumps
were thus detected and confirmed at calibrations and buoy circlings.
Undetected lane jumps were determined by off-line rescanning of the
sawtooth record. An abstract of the calibration data is included with
the records accompanying this report.
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H.  SHORELINE -
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 7.8% of the regular sounding lines.
The crossline soundings generally agree within 2 feet of the main
scheme soundings.

J. JUNCTIONS v Seo voifiéi's Ropart

This survey junctions with the southern limit of Canadian survey,
registry number 3895, at a scale of 1:200,000, dated 1975. Junction
soundings generally agree within 3 feet. Approximately 1.5 feet of this
difference will be accounted for when water level data is incorporated
into the survey.

The following surveys junction with the present survey, but were in=-
complete at the time of this report:

Area of Junction: Field No: Reg No: Scale: Date: ship:
North MI-50-1-77 H-92690 1:56,000 1977 5222
East MI-20-1-77 H-9691 1:20,000 1977 8222

X. COMPARISON WITH PRTIOR SURVEYS

The following prior survey was conducted within the area of this survey -
Survey No. I-1845, dated 1946, at a scale of 1:120,000. The soundings

compare poorly with this survey. Randomly selected soundings from this

prior survey generally agree within a range of 1 to 20 feet. This discrepancy
is attributed to the improved gquality of position control for this survey.

H - 969 W-9692 .
The surveys MI-20-1-77 and MI—20:2—77 were conducted to adequately define
the pre-survey review item Six Fathom Bank, from the pre-survey review sercdr
for project OPR-520-MIz77 (5/10/77). —FA-least—depth—ofi-bl—feot—fon 4o~ca94€5
) & er = . © .y 5 (o)

ABCeer Somndine at 4-4"-53‘-21.%,"' 8234 -\0-6
L. COMPARISON WITH CHART

" Veast

on H-9LIZ

This area is covered by NOAA Chart 14860, 24th Edition, dated 10/25/75,

at a scale of 1:500,000, and NOAA Chart 14864, 19th Edition, dated 12/4/76,
at a scale of 1:120,000. Soundings transferred from these charts
generally agree with this survey within a range of 1 to 20 feet, with a
few discrepancies of up to 50 feet.

M. ADEQUACY OF THE SURVEY «~

This survey is considered complete and adequate to supergede prior surveys
for charting. =Y anddl

s
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N. AIDS TO NAVIGATION

There are no aids to navigation yithin the limits of this survey.
£

0. STATISTICS

Linear Nautical Miles of Main Scheme Hydrography 565.2
Linear Nautical Miles of Crosslines 44.3
Linear Nautical Miles of Development 80.5
Total Nautical Miles of Hydrography 690.0
Total Miscellaneous Miles 268.8
Total Miles 958.8
Square Miles of Hydrography 77
Total Number of Positions 1896
Nansen Casts 0
XBTs 2
Bottom Samples 56

P. MISCELLANEQUS

None

Q. RECOMMENDATIONS

None

R. AUTOMATED DATA PROCESSING

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

Program Name: Version:
RK11ll Range-Range Real Time 1/30/76
RK201 Grid, Signal, and Lattice Plot 4/18/75
RK211 Range-Range Non-Real Time Plot 1/15/76
RK300 Utility Computations 2/10/76
PM360 Electronic Tape Abstract 2/2/76
RK530 Velocity Correction Computations 5/10/76
RK561 H/R Geodetic Calibration 2/19/75
RK602 Extended Line Oriented Editor 5/21/75

S. REFERENCE TO REPORTS

Horizontal Control Report - to be submitted at end of season to NGS

Respectfully Submitted:

Virg¥nia E. Newell, Lt (jg), NOAA -
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The field work on this Hydrographic Survey was
daily supervision. The boat sheet and records
reviewed and approved by me.

Mamﬂ&

Melvin J. Umbach
Commander, NOAA
Commanding

under my
have been




100
185
110
115
128
125
201
292

108
185
118
115
1208
2e1°?
201 s
282

SIGNAL NAMES TAPE PRINTOUT
M1-20-2-77

H-7A-M1-77 STURGEON POINT HYDROTRAC
STURGEON POINT LTe DEL NORTE
H=8A~-M1-77 ALOONA

H-6A=M1-77 MCCOY'S

H=S5A-M1-77 BLACK RIVER NORTH
H=2A-M1-77 SOUTH POINT DEL NORTE
NORTH POINT HYDROTRAC ANTENNA

NORTH POINT DEL NORTE

SIGNAL TAPE PRINTOUT

a4 42 46709 683 16 19931 250 Q0009
44 42 45770 @83 16 21658 258 2000
44 46 0@909 883 17 28588 139 00060
44 48 29664 ©83 17 37789 139 0eed
44 52 56298 @883 18 92318 139 @060
45 52 56290 983 18 Slala 3 o008
45 02 26767 883 16 25508 JooT
45 82 27248 983 16 24808

SobELODBED

g SU0Y

AMC
AMC
AMC
AMC
AMC
AMC

OPS
OPS
OPS
OPS
OPS
OPS

MT MITCHELL
MT MITCHELL

162036
egosan
0080080
200000
g000809
208080

162938
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here ERAR smmmm' AND SQUAT

MT Mx'rcﬁeu. 1977 Field Season ‘M f

The settlement and squat. tee;-for “the MT' MITCHELL (5222)_ Y- :
conducted July: 25,1977 on Laké “Huron, . approximately. one-half mile,.ﬁ'flP
off the Coast Guard pier at st. Ignace, Michigan, using a’ Zeiss Ni-2-
Level (S/N 142936), positioned at the end of the pier. ‘Wave: heiqht e

: level sightingl;' no change was observed.

A temporary buoy with a scope of 1.05 was deployed. in 105 feet ,
of water one-half mile from the end of the pier, and-a series of’ readings
%, was taken starting and ending no more than a ship's 1ength fromithe e
. buoy at idle, half, and standard speeds as the sﬁiﬁ'paseed th goy.a.
" Two passes, one port and one starboard, wére made perpendicula o
.. the pier at each speed on headings of 240" and 060", respectively.
@ initial reading was taken at the beginning of the test:with the ship
*  dead in the water alongside the buoy. A portable ‘tide staf¥ ( aduated
in tenths of feet) was positioned on the center. of the fantai : -

onshore observer. ' The displacement of the staff from thejskeg.
ducer was approximately 3 feet aft. Since all. hydrography'in ‘Lake:
Huron was to be recorded using this transducer,: the gettlemén o
squat correctore were only determined at one 1ocation.

S A draft reading of 14.0 feet was taken SeLore ! :
i was carrying four launches - two Pacific Plastics 1aunches in davits T
-3 and 4 and two Jensen launches in davits 5 and 6. Settlement and squat
" was run using both engines and various pitch and rpm combinations: as
' 'determined from a speed curve established.May 1977 of:shore Cape’ Henry..
"~ Virginia. The ship carried a full load of fuel end no . fuel,was trans-
- ferred during ‘the test. - A

v Included is an abstract of the data obtained, suggested correctors |
versus ship speed, the graph of ship 'speed versus settlement: ‘&nd Bqdat
correctors, the "C" shot determination of instrument error; and‘the
-ship ] lpeed curve. -

Respecttully Submitted,

was one foot and the wind was from 000° at 14 knots. To determine 3w,yﬂzrv~Jefl
possible ‘water level changes during the test, the height of. water ‘on KW’ & g
the lee side of the pier was measured before, during, and after the 1Hh€L' }{

i
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SETTLEMENT AND SQUAT CORRECTORS

July 25, 1977 - Lake Huron

Speed (kts) Correction (ft)
1 0
2 0
3 0
4 0
5 0.1
6 0.1
7 0.1
8 0.1
9 0.2

10 . 0.2
11 0.2
12 0.2

13 0.3




VESSEL = 2224

DATE

g-2p JULY 1577

TIME
LATITULE = Q44/20/088.83
LONGITUDE = 682/40/982.0¢

TYPE OF OBSERVATION = AVERAGE Mi20-72-T7

CAST-DEPTH (SURFACE) TEMP SALINITY SND VEL
(M2 (DEG C) (&/788> (M/SECO
B06d 8 12.75 33 .89 1458.18
se18.8 49.98 BB.0G 144754
BU2090 d6.067 20 .40 1433.83
BB38.4 5.4 20.08 1426478
Qoud«0 Q4438 B2 .30 1423.58
2Y58.8 B4a.21 BB .08 1423.33
uo6d.4d Ba.22 BB .00 1423.53
2665.-8 B4a.19 B .80 142347
B3875.8 83.98 22 .59 1422.66
e128.08 23.90 B3 .09 1422469

G156.9 23.85° 25283 1423.24




VELOCITY CORRECTION TAELE OPTIONS:

@) NO TABLE
1) IN FEET

2) IN FATHOMS
3> IN METERS
1

DRAFT = 14.8

ACTUAL DEPTH (SURFACE)

MINUS VELOCITY

CORRECTION
(FT)

Bd16.41

Bo4as.57
4883-83
211665
4158.35
B184.44
g289.32
B234.59
22%3.5%
42001

¥588.51

VELOCITY
CORRECTION

(FTD

-g¥ds.21
~000%.36
-34u81.21
-BBdl.82
-gusyga. 71
~BB3 3. 60
-YQgB4.26
080493
-4 6. 51
~0BGG.G1
-2314.37




(Let 1 inch equal 4 fathoms for deep water and 1 inch equal 0.4 fathom for shoal.)

D
= !
7
llm |HH Il 1
i il
I
i g _ :
[ b & rd 8
o i K[
1% 1
&l ]
o T
| i | 1
= Iul | !
EEVEEE N 1T
14
0 =
)|
i (1] [ I
jal FH 1)
N NN . WK =3 T
5K jAmmaEaE I L :
B .
1
1
T 1
1 1 i
1 I 1 1]
1 T}
& '] .
m 1 |
» F=1 NN lrw#— A 7
B G ES
H 4 S|
" [ T11 4
[ I 1]
L T
T 1 H
T i NEN I NN
L t
)
i i
1 ! n
1 T
rN T | = AN -
n [T | »,
jemtepuy; =
I
Il =00
] !
1 d ]
EER H
o :
ey T
I
I
IT I
s 1, s
R L
T
I ma
- ! -
um
..Jm H
uum 3 i
= mEENE ]
0 i
" .1_ 1 I L L L I

‘sean§yy esay) o) 0 © pp¥ nﬂ doap 10.4])

OO UISS3A R 13JANEN




YELOCITY CORRECTOR TAPE PRINTOUT'

‘MI-20-2-77

P

g@n2s4a | G200 9031 000 222008 020277
FPB4S5 1| 0992
2080583 1 092084 e
. 908692 | 04936 i
. 008786 1 9058 3
v ge2872 1 0E1d T
339960 1 3512 z
80104l | 8014 :
gE1119 1 0015
221193 1 4318
@z1257 1 9022
31549 | HORS
“A1728 1 3337
L1938 1 8335
32120 1 9349
6@2293 | 9945
@OE2436 1 3358
@g2672 1 4955 T
0E2868 1 G363 “
283048 1 3065
333233 1 8370
@3341¢ | 9BTS
%3520 1 J3873
3789 | 2285
@33393¢ 1 85909
304178 L 9895
334362 1 0130
- Ap4sag 1 ooles
234729 1 G110
©493@ 1 §115
wdsR93 1 2128
@AS27¢ 1 8125 .
05470 1 3139 '
PB5558 1 3135
PS84 1 014D
969599 1 140




%";ﬁb e/ fNod i e 0 LAN BUHVEY
NOAA SHIP MT MITCHELL S222
439 West York Street
/ Norfolk, Virginia 23510

Dete August 3, 1977 . Reply to Attn. of:

o
L
-

To . Director,. National Ocean Survey (Attn: Cc331)

gt < /

From ;[ggCo Sding Officer, NOAA SHIP MT MITCHELL S222

Subject: Water Level Data For Survey H-9692

It is requested that verified water level stages (using Greenwich

Mean Time) from the water level gages listed beléw be forwarded to
the Processing Division (CAM 3), Atlantic Marine Center, Norfolk,

Virginia 23510.

Gage: Latitude: Longltude:
Harrisville, Michigan (907-5059) 44°39,6"'N 83°17.2'wW
Alpena, Michigan (907-5065) 45°03.5'N 83°25.8'w

It is requested that the time and height correctors for each gage be
zoned as per Project Instructions for the area described within-the

following corner points: , __________;_____;,,;;ef%
—_— :

44°56.3'N 44°56.3'N

82°35.0'W 82°20.0'W

e 44°40,4'N 44740.4'N
82°35.0'W 82°20.0'W

This informatioﬁ is requested for the following periods:

13 July (JD 194) - 18 July (JD 199) 1977
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1
U.S. Department. of Commerce JULY 1577
NOAA, NOS Rockville, Maryland WATER LEVELS IN FEET !
Great Lakes Water Levels, C3314 IGLD (1385) . * ;

Station 5059 ) : T« 4
Harrisville, Michigan on Lake Huron

EST 1 2 3 4 5 & 7 g8v
0100  578.13 578.53 578.40 C7&.48 578.37 578.32 578,44 S7B. 44
0200  578.34 578.60 578.37 578.41 578.28 GTR.38 G7R.44 o7g. 50
0300  572.26 578.€3 578.42 S78.38 G57R.24% O57HE.Z5 578.40 575 oo
0400 57B.30 57B.65 578.36 578.37 578.55 G57E.27 S7B.453 57558

-
0500  578.30 57&.60 578.3% 57E.37 G57E.03 578.40 STE. 48 57B.ED
0EQD o78.35% 57B.52 S7R.33 S57E.44 57RO T&.o8 T8. 40 TB. 41
. 0700 578.40 GYVRB.65 LGT7R.35 78.40 57E.35 STE.57 S7E.47 575,42
=00 573.45 78.63 57E.38 L7R.47 S75.31 578.24% 57B.41 573,51
0300 78.45 GVE.€0 B57E.35 S7E.4 S578.4% STE.12 57%.41 S75.55

1600 57VE. 45 78.67 57&.37 L7R.47 LT7R.3D 78.38 578.43 578.55
1100 SVE.47 57B.€5 57R.38 575.44 G7R.GT 5VE. 47 ST7E. 40 G575, 4%
1200 578.52 bLVE.€5 575.339 7B.40  S5TE.73 STB.ZD S5TE.4T STE.G1
1300 S7e.55 57E.€3 STR.42 S78.40 GTR.22 572.25 &5VB.5% &78.61,
1400 578.63 5VE.€D0 57E.35 S57E.35 5TR.3O 578.%0 78.541 STR.L43

‘8500 T8.43 578.59 57R.44 G7E.43 5TR.G1 57E.E5 57B.23 &57&.53
1600 S7E.52 L578.58 &7R.30 5TA.48 57R.o5 578.=5 TE. 40 57,83
1700 S78.38 LVE.47 GVH:28 STE.IS LTS, 4% 57g.55 TE.B2 57a.4
1800 SVE. 4% SVE.EY S57VRE.35  S5TE.4B  S7E.ZB 5EVB.4T TE. S 57E.43
1300 578.53 &VE.45 EBTE.33 STE. 40 S5T7E.43 S57VE.43 57E.43 G7R.52
2CG00 STE.SL STB.48B  S5TR.45 G7E.G50O G7E.XR  GTED. &7 57V8.z73 57E.49
210¢ SYE.&0 GB7R.43 57E.43 578.48 578,35 SR 50 LEV8.4% S7E.G6E
2200 SVE.€0 S5VE.43  S7E.3IV  5TE.42 GTE.TS OTE. 29 5TB.Z3 S7B.&%
2300 578.57 LV8.45 G5ST7E.42 573.41 S7E.3S 57V8.41 E5TE.52 G7&.53
2400 SV8.57 LVE.45 57E.23 L5T7E.4£3 5TE. 41 SVE.4£3 57BE.41 S7E.50
MEAN 578.45 LTB.57 5S57&.38 575.42 &7, =T S57VE.Z3 5VBR.44  BYR. 52
EST S 10 i1 i2 13 15 is s
0100 578.43 L57B.54 LSTE.31° STE.I7 578,42 578.45 57E.35 573.40
0200 S78.35 57E.43 STE.40 S57R.28 57R.G0 5. &5 5T7B.E29 TH. 4]
0300 57/8.30 &78.47 G575.38 57E.24 &7R.42 57E.4£7 S7B.@8 &57R.43
400 S78.45 578.5D. 57E.38 G7E.35 LTE.40 CTE, =9 STE. 41 5T7R. 42
(=t 578.50 57B.43 57.37 578.21 S78.40 578.41 ETVR.Z% S7E.44
0e00 S78.57 STR.42 S7B.3IT7T &7E.23 GFR.4T7 GTR. S 57.55 STB.4T
G700 5T7TE. 50 72.41 SVE.3T7 SVB.30 T 67VR. 40 ST7E.41  GST7E. 35 LTE. 45
000 STVE. 5% S7E. 43 78.37 SVB.ZB  BTE.4T BYE.41  STE. 41 578.38
* 030D SVE. 43 57B.41 STE.3% S575.35 &S7R.G2 57VB.47 ETE.4%  S7E.41
1000 578. &1 78.41 GSYR.35 STR.IT S7E.51  5T&. ST 578.45 G57E.42
1100 STE. 48 578.42 57%.33 G7HE.35 GSFR. 51 LTE. 41 ‘5VE.31 57E.43
1200 5Y8.54 E7&.43 57VR.42 S578.32 57R.S55 57a8.45 57B.39 57A.45
1300 S7V8.43 57E.43 57E.42 G7E.I5 G7E.CG 578.45 K&TB.44% 578.4%4
1400 57&8.53 TB.41 DSTE,3B STE.38 S7E.53  S7E. 40 S57T8.49 G§7B.4%
- 1500 57&8.51 5VE.43 §7R.41 - 57E.35 CSFR.53 o7, o 578.3% S7E.45
100 578.50 578.43 57H.35 78.35 LSTE.B5 STE.34 STHE.L5 GTE. 40
1700 578.47 &§78.37 &78.37 UGTR.41 GS7FE.G3 "SVE.3T STB.41 5T7E.40
“1800 S78.51 57B.36 578.37 GTR.4D L7E.51 GTE. =3 T8. 23 5TR.40
1300 578.45 GVR.31 S57E.37 5TE.44 STR.S0 S57V8.3 ST7R. 42 GBTR.45
2000 S78.49 S5VR.38  STR.43 S78.44 OSFE.GO 0 CTE. SR LTB. 42 575.41
2100 SVE. 45 57R.33 STE.33 578.50 GS7R.55 STE. 11 578.35 &7VB.43
200 57&.48 57E.41 S7E.33 L7R.44 LS7R.57 GTE.I9 578.35 57VE.35
2300 78.48 BVE.Z2 S5VE.3D STE.4B S7E.SD GSTE.35 GTH.G1 OIS 40
2400 S78.48 §7R.3B S57E.33 &T7R.52 CST7E.5% STE. 48 S578.44 5T7&.33
MEAD 578.49 S7R.42 57&.= N 57a.=3 VE. 3D LTR. 42

37 578.37 S7E.50




ATLANTIC MARINE CENTER

TIDE NOTE
' . . NOAA Ship
1. Project No: OPR520-MI-77 2. Vessel/Risddodkmick: _MI MITCHELL (MSS-7 !
3. Year: 1977 O 4. Meridian Time Zone: _ GMT
5. Tide Station Name: HARRISVILLE., MICHIGAN (907-5059)
6. Position: Lat. 4 ° 39,6 'N. Long. . 83 ° 17.2'W ..

ILWD .
7. Plane of Reference: [% | #&Ws [ | MLLW corresponds to
feet on the tide staff for the period: '

~ 8. Hourly Heights: [xx] standard Gauge, furnished from Rockville.

Scaled and logged froﬁvfield marigramg.

9

9. Tidal‘Zohing;‘ Not'applicable.

By two or more gauges automatically zoned .

Y0800

~ By applying tidal differences and constant:
for the area(s): '
~TIME HEIGHT - . HEIGHT RATLO
—_ (Hour, Minute) (Feet) (If Applicable)
High Water| Low Water | High Water|Low Water | High Water}Low Wator
) b.
TIME IZEIGHT - HEIGHT_ RATIO
(Hour, Minute) Feet) - (If Applicable)
High Water| Low Water | High Water| Low Water | High Water Low Watoxr
" ¢, Include additional areas on separate sheet(s).
' C SR
10. Remarks: °_All Times and Dates used on the survey are Creenwich

Mean Time —

— — s - —




wise ke

322571

10.

ATLANTIC MARINE CENTER
 TIDE NOTE '

- | NOA4 Ship

Project No: OPR-520-MI-772, Vessel/Rireddo@nit: _MT MITCHELL (330 . %)
Year: 1977 "7 .4, Meridian Time Zone: GMT

ALPENA, MICHIGAN  (907-5065)

Tide Station Name:

Position: Lat. 450 03.5 ', Long. . 83°  25.8"W..

LWD . _
Plane of Reference: [ yy M™MEW; [ | MLLW corresponds to
feet on the tide staff for the period- . .

.‘Houfly Heights: [::] Standard Gauge, furnished from Rockville.

Scaled and logged froﬁ field marigrams.

Tidal_Zohingi' : Not'applicable.
By two or more Qauges automatically zoned .

By applying tidal differences and constants

for the area(s):

L0800

TIME ~ HEIGHT . 1 - HEIGHT RATIO
(Hour, Minute) (Feet) (It Applicable)

~~High Water| Low Water | High Water| Low Water | High Water|Low Watc»

TIME ?EIGHT N HEIGHT RATIO
(Hour, Minute) Feet) - (If Applicable)

High Water| Low Water | High Water|Low Water | High Water| Low Wat<r

‘¢. Include additional areas on separate sheet{s) .

Remarks: ° A1l Times and Dates uged _on_ the survey aré Greenwich

Mean Time _ . ‘ — —




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: Harrisville, Michigan (967-5059)
Period: July 13 - 18, 1977

HYDROGRAPHIC SHEET: H-9692

OPR- 520-MI-77

Locality: Lake Huron

Plane of reference: Low Water Datum (IGLD 1955 : §Z§;§_Feet)

Remarks: L -
Zoning not required.

PLL ¢ %o

Chief, Wateff Level Section

Y\f:)<m;<*41,f5;yuéél_._ lo/3.) 2e

Chief, Tides & Water Levels Branch




NOAA FORM 76-155 U.S. DEPARTMENT OF COMMERCE SURVEY NUMBER
{t1~72) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

~ GEOGRAPHIC NAMES

\ Name on Survey

| [AKE Huron !

Six Farsen Scarp \//ams qecross safrre;/

10

n

12

13

14

15

16

17

7y 01 HEAY (e
FEROVED 18

W AR RS von 10

4

CwieF | GEOGRAPHER| -c3xg | 20

251 e {1978 2
2

23

24

25

NOAA FORM 76-158 SUPERSEDES CAGS 197 . % U876 P.0. 1972-769-5657516 REG.#6 -

I



APPROVAL SHEET
: FOR
SURVEY H-9692

All revisions and additions made on the smooth sheet

~during verification have been entered in the magnetic

tape records for this survey. A new final position
printout has/khes—me+ been made. A new final sounding
printout has/has—met been made.

The verified smooth sheet has been inspected, is com-

plete, and meets the requirements of the Hydrographic

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

tef, Vé€rification Branch




NOAA FORM 77-27 HYDROGRAPHIC SURVEY NUMBER

(5~77)
HYDROGRAPHIC SURVEY STATISTICS

U. S, DEPARTMENT OF COMMERCE
NOAA

Hr92692

o~ RECORDS ACCOMPANYING SURVEY: To be completed when survey is registered.
RECORD DESCRIPTION AMOUNT RECORD DESCRIPTION AMOUNT
SMOOTH SHEET l BOAT SHEETS & FRELIMINARY OVERLAYS 6
DESCRIPTIVE REPORT 1 SMOOTH OVERLAYS: POS. ARC, EXCESS 2
DESCRIP - DEPTH ORIZ. CONT.
TION RECORDS H RECORDS PRINTOUTS TAPE ROLLS |PUNCHED CARDS

ENVELOPES

CAHIERS 1

VOLUMES

T=SHEET PRINTS (List)
SPECIAL REPORTS (List)

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

PROCESSING ACTIVITY e AMOUNTS
! VERIFICATION | VERIFICATION TOTALS
POSITIONS ON SHEET ;
POSITIONS CHECKED
POSITIONS REVISED 0
SOUNDINGS REVISED
77
SOUNDINGS ERRONEOUSLY SPACED I
I SIGNALS (CONTROL) ERRONEOUSLY PLOTTED I
CRITIQUE OF FIELD DATA PACKAGE (PRE~VERIFICATION) 2 0
VERIFICATION OF CONTROL 1
VERIFICATION OF POSITIONS 19
VERIFICATION OF SOUNDINGS 48
COMPILATION OF SMOOTH SHEET 22
APPLICATION OF TOPOGRAPHY 0
IAPPLICATION OF PHOTOBATHYMETRY 0
JUNCTIONS 3
COMPARISON WITH PRIOR SURVEYS & CHARTS 5
IVERIFIER'S REPORT 6
lOTHER 0
) TOTALS
Pre--Verification by Beginnin? Date 10 Ending Dat 106
G. Trefethen 09/15777 Y9 /15,/77
IVermc tiog by Beginning Date Ending Date
ilson, F, Saunders, R. Roberson 09;22/77 07/20/78
rification eck by Time (Hours) Date
LR 6 07/25/78
I arine Center Inspection hy Time (Hours) Date
LS [}
Hydrographic Inspection Team (2AMC] 4 08/08/78
Quality Control Inspection by Time (Hours) Date ’ .
EB&M z/ 20 -24£79
equirements Evaluation by Time (Hou% Date |
O /1/21/75
va ~

N 571;4#“,,4 s srp SR




REGISTRY NO. /7692

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.

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. /A4 ﬁ672

The magnetic tape containing 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 CO2RECTED

DATE_5-21-%?— TIME REQUIRED INITIALS%

REMARKS :

—T R N e g - g . . . R 1. 1T L T RV 88
b - E,]
/




ATLANTIC MARINE CENTER
VERIFIER's REPORT

REGISTRY NO. H-9692 FIELD NO. MI-20-2-77

Michigan, Lake Huron, Six Fathom—Bank-ScarP

SURVEYED: July 13 through July 18, 1977.

SCALE: 1:20,000 PROJECT NO.: OPR-520
SOUNDINGS: Ross Model 5,000 CONTROL: Odom Offshore
Fineline Depth Sounder Hydrotrac

(Range-Range)

Chief of Party .seeeeveessessessseeeeeeas M. J. Umbach

SUrveyed bY c.uieivetieneneneeenennnnans V. E. Newell
..'.0.'0'....'..!l...‘l.'l. Dl A. Waltz
s e et esrtececnneasetenn s P. M. Daugherty
Seer s s st ettt aaansetnnn M. E. Henderson
.......... ceceecescessssass M. L., Murphy
Sttt eceent et et s ettt aannnes W. D. Pringle
..... tsevesenscsseeseannaeses Do R, Rice
tteeesseacsarnesaaansen «ee.+ T. D. Rulon
Automated Plot BY teieeenneeeennnns «+.. CALCOMP-618 Plotter (AMC)
Verified and Inked by ....... ceeanaanes R. G. Roberson

July 24, 1978

1. Introduction

a. There were no unusual problems encountered during
verification.

b. New projection parameters were prepared and inserted
into the Descriptive Report.

2. Control and Shoreline

a. Control is adequately discussed im Sections F and G
of the Descriptive Report. It should be noted that the frequency
used for processing this survey at the marine center was 1620. 380
kHz, as required by the project instructions.

rd

b. There is no shoreline within the survey area. /

o

3. Hydrography

a. Crosslines are in good agreement with the regular u//
hydrography. Depths vary from 1 to 3 feet.

b. The standard depth curves were adequately delineated.




H-9692 2

C. Developments run were adequate to delineate the
bottom configuration and least depths; however, it is felt
that line spacing of less than 100 meters would have provided
better delineation of Six Fathom Bank. 8@ oelineston &S gocd,

sloser /€ Spacing iy have provided fesser ofgithis
4. Condition of Survey 75

All pertinent data for this survey is adequate and conforms to
requirements established by the Hydrographic Manual, except as
follows:

A water level approval note has not been received for this sur-
vey. It is suggested that this approval note be obtained by
Quality Control Branch and inserted into the Descriptive Report.

5. Junctions
Junctions were effected with the following surveys:

H-9690 (1977) to the north and west
H~-9691 (1977) to the east v
3895 (1975) to the south (Canadian survey)ﬂo‘/0"¢ﬁ°"’”¢“éi

The junction to the south with Canadian Hydrographic Service (CHS)
survey 3895 was adequate. Contours were not drawn because there
is a discontinuity of depth units. Canadian sheet scale is
1:200,000 and U. S. scale 1:20,000. A copy of the Canadian
survey is included with the survey records.

6. Comparison With Prior Survey

1-1845 (1946) 1:120,000

Comparison with the prior survey is good, with depths varying
+ or - 1 to 10 feet.

The differences between the surveys may be attributed to advances
with survey methods and equipment.

It should be noted that the Project Instructions (Section 4.9)
state, "Since these surveys do not meet contemporary survey
specifications for vessel positioning, it is not expected that
a good depth comparison will be achieved with 1977 surveys."

Considering the larger scale, sounding line density, and the cencurn
developments on the present survey, this survey is adequate 2P
to supersede the prior survey in the common area.




H-9692 3

7. Comparison With Charts 14860 (24th Edition, October 25, 1975)
14864 (19th Edition, December 4, 1976)

a. Hydrography

Comparison with the charts is adequate , with depths generally
varying from 1 to 20 feet.

There are several notable exceptions: . \

(27fms)  From /lofﬂﬂfﬁwg‘m ek v 247 Jong Q2TH1T0 Fscratstet
Charted 162-foot,sounding at approximately 44° 53' 45", by present
82° 42' 30" is ?3 feet shoaler than the h obtained on thei?'%
present survey.({7# on pres. SUrVeY, 550 inefors S of kb /62’507, TS

14 fri5) underminedf sovrce
Charted(84-foot soundind?g% aS%?gzgmately 44° 51" 30", 82°
42' 00" is 41 feet shoaler than depths obtained on the present -
survey . Charteqd E9#% 5#. c/lscl'da/lfa?? by preseu)f swvey, S £ d’ef?&.s ! /Homiles

SNE of Ahh] BY 5. ou; pre.swft‘surr?/,

Presurvey Review Item #1 - Six Fathom Bank - The 48-foot sounding
at approximately 44° 53' 30", 82° 34' 30" was investigated and a
48-foot sounding was located at 44° 53' 27,96", 82° 34' 10.69".

7 Caf 45 e; wn o /0 c’ o&%
The present survey is adequate to supersede the charted hydro-
graphy in the common areas. easmcu»

b. 2Aids to Navigation

There are no aids to navigation in the survey area. -

8. Compliance With Project Instructions

The present survey complies with Project Instructions. .

9. Additional Field Work

This is a good basic survey and no additional field work is conceir
recommended. 3733




Inspection Report

H-9692

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.

%%%E%%:If%%il:Zzgzé?héﬁi??géggfl;—\

Chief, Processing Division

T Gk

. D. Sanocki

Technical Assistant
Processing Division

Team Leader
Verification Branch

{r\

Examined and Approved:
Hydrographic Inspection Team
Date:

I\b:cw£
Charles H. Nixon, CAPT, NOAA

Chief, Operations Division

C. E%%§§§% éason, LT, NOAA

Chief, Electronic Data
Processing Branch

Approved/Forwarded

/556/477;%@%)

Robert C. Munson
RADM, NOAA

¥

Director, Atlantic Marine Center




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

Rockville, Md. 20852

C352/FPS

October 24, 1978

oL CZ}SE?;K;lQo
T0: A. J. Patrick
Chief, Marine Surveys Division

THRU: Chief, Quality Control Branch

FROM: F. P. Saulsbury jf

Quality Evaluator

SUBJECT: Quality Control Report for H-9692 (1977), Michigan, Lake
Huron, Six Fathom Scarp

A quality control inspection of H-9692 was accomplished to monitor the
survey for obvious deficiencies with respect to data acquisition, de-
lineation of the bottom, determination of least depths, navigational
hazards, junctions, sounding Tine crossings, smooth plotting, decisions
and actions taken by the verifier, and the cartographic presentation of
data. In general, it was found to conform to the National Ocean Survey's
standards and requirements except as stated in the Verifier's Report, the
HIT Report, and as follows:

1. A few depth curves were revised to better delineate bottom configu-
ration. A few brown curves were added to emphasize rises.

2. The junctionson the north and west with H-9690 (1977) and on the
east with H-9691 (1977) are adequate and were addressed in the critiques
of those surveys.

3. The comparison between the most recent prior survey 1-2104 (1958)
and the present survey, made during quality control inspection, is gen-
erally good with depths varying plus or minus 1 to 10 feet. This prior
survey was not mentioned in the Verifier's Report.
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MINIRANGER CALIEBRATION CHECK FROM TYONEK 1909s1960

NORTH FIER LIGHT (TYONEK LUMEER FIER)
61/02/37.,299 N 151/09/35.,410 W
MINIRANGER CALIERATION CHECK FROM TYONEK 1909,1960

- 1042.2H4

- 1198.6M
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FORM C&G5-8352
(3-25-03)

NAUTICAL CHART DIVISION

RECORD OF APPLICATION TO CHARTS

H-9692

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

CHART DATE

CARTOGRAPHER
VoY y]

REMARKS

Full Part-—Befoce After Verification Review Inspection Signed Via

1764 (€ ~1-7%

D] P

7

Drawing No. 3

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.

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 Inspectioa Signed Via

Drawing No.

| Full Past 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.

FORM C&GS-8352 SUPERSEDES ALL EDITIONS OF FORM CkGS-978, USCOMM-DC 8588-P62




