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BATHYMETRIC DATA AND ANALYSIS
FOR THE NRL REMOTE SENSING EXPERIMENT:

PHELPS BANK, JULY 1982

1. INTRODUCTION

The NRL (Naval Research Laboratory) Remote Sensing Experiment was

carried out in and around Phelps Bank (about 40 miles south - southeast

-. of Nantucket Island) during July, 1982. The exercise was the pilot

experiment in a program to examine how and why ocean surface expressions

of bathymetric features are sometimes manifest. The specific expressions

of interest occur in several types of radar images of the ocean surface.

The most interest is in SAR (synthetic aperture radar) images since they

appear to be most sensitive to the surface bathymetric signatures; and

historically these signatures were first observed in SAR imagery.

The exercise involved a surface ship (USNS HAYES) and several

aircraft. The HAYES collected Meteorological, Oceanographic and Bathy-

metric data in the operational area. Since this exercise was concerned

*with bathymetric effects, the precision depth recorder (PDR) system on the

HAYES was continually run while in the area bounded by 40#9 and 41 4 N, and

690-'nd 701W. The maximum concentration of data was in the area

40040"N to 414N and 69bto 6940AW. This report describes the data, the

instrumentation, its method of collection, and finally presents the data

in graphical and tabular form.

The data here covers a relatively large area. The same PDR data was

,," more densely scanned in the imediate vicinity of Phelps Bank and plotted

*in Gordon and Greenawalt (1982).e 1

dmuasipt approved Janua7 6, 1983.
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2. INSTRUMENTATION

To obtain the bathymetric data, precision depth recorders (PDRs),

8Loran C navigation systems and an HP (Hewlett-Packard) 1000 series

computer were used.

The USNS HAYES utilizes two sonar systems in conjuction with the PDRs.

The first system is an EDO Western, Model 248E, solid state transiever set

for wide beam at 3.5 kilohertz, a Model 240 head, a 10 kilowatt booster,

and a Raytheon LSR-1811 Line Scan Recorder. The second system uses an

identical transceiver set at 16 kilohertz, a Model 202 head, and an identi-

cal Line Scan Recorder. These systems were installed only one month prior

to the experiment and were calibrated to compensate for the draft of the

ship. The sonar systems were operated both separately and simultaneousl7

with accuracy within 1 meter of depth.

The Raytheon LSR-1811 Line Scan Recorders were set with a sweep rat*

-l of 0.25 seconds per line, and a paper feed of 150 lines per inch. The

feed mechanism is accurate to within 0.02 percent. The recorders are

calibrated with a sound speed of 1500 a/see; a typical value for the

operational area was 1490 i/sec. Thus, errors in depth due to this factor

are about .6Z, or less than .5 m.

The navigational data was provided by two Northetar 7000 Loran C

systems; the ship's position was determined as a function of Greenech Mean

Time (GMT). This system is accurate to within 200 yards. The Loran data

was logged and converted by the HP computer. The navigation was updated

once per minute and averaged over 15 minute intervals.

2



3. mETODOOY

Unfortunately, the bathymetric records could not be interfaced to the

computer, so the bathymetric had to be read by hand and then manually

merged with the navigation file.

Based on the sweep speed and paper feed rate of the Line Scan Recorder,

the paper advanced 96 inches per hour. It was decided to average the

bathymetry over 15 minute intervals since this was the averaging interval

for the other data collected. The time (GMT) of each data record is the

end of the averaging interval. Generally in the Phelps Bank area, the

HAYES was under way with a speed less than 5 kts, so each 15 minute average

is in effect a spatial average of about one nautical mile or less. Within

a 15 minute period, the maximum, minimum, and average depths were recorded.

Also noted was the presence of sand ridges.

Care was taken to ensure that any apparent change in the displacement

rate of the paper1 would be compensated for. On several occasions, the

displacement rate was determined by measuring the distance between two

known points in time.

Finally, the data collected was tabulated and placed into a computer

file. Once in the file, the data was used to create contour saps of the

average, maximum, and minimum depths in the Phelps Bank area. The data

was also sorted into latitude and longitude bins.

No correction was made to the depths for sea surface elevation changes

due to tidal motion. The closest station to the operational area listed

in the Tide Table (1982) is Davis Bank (41"08'N, 69°39'W). There the

1 The apparent paper displacement rate variation was caused by occasional
inaccurate tim marks on the PDR chart.
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.- 1sprin tid~ range is 0.5 a and the mean tide level change is less than

" 0.2 a. These uplitudos are smaller than the error in the depth data.

4.. BATHMETRIC CONTOURS AND DATA

The 804 bathymetric records are contoured in Figs. 1, 2 and 3. Fig 1

is the field of average depth, Fig 2 is the maximum depth and Fig 3 is the

minimum depth in moters per each 15 minute interval; the contour interval

is 5 meters. The shallowest depth reported on the NOAA U.S. East Coast

Fisheries Chart, 1:220,000 (No. 13203) was 10-1/2 a at 40048'N, 69"21'W.

Two other depth minim of 13 a are reported at 40*49'N, 69*21'W and

40051'N, 69021'W, whereas we found 16 a at 40048.62'N, 60020.81'W.

Another minimum of 17 a was measured at 40*50.66'N, 69*21.08'W. We made

no attempt to perform a systematic survey and actually locate the depth

minima, whereas the NOAA charts do report the shallowest depths observed

at mean low water.

The contouring routine used fits a minimum curvature surface to the

data and then grids coordinates on this surface for plotting purposes

(the grid points are indicated on the average depth map). There is some

scatter in the data. For example, one 1' by 1' tessera contains 21 data

points. The average depth in this tessera ranges from 27 to 39 a. These

data are plotted on the map in Fig. 4. Note that even though the data

spread in the tossera is 12 a, the data is consistent within ± 1 m.

All the data is tabulated in Appendix A and B. The time at the end

of the 15 minute period (DTG in Julian day and GM)); location; average,

.aximum and minimum depths in meters; and the occurrence of sand ridges

(1) are listed. Appendix A divides the area from 400N to 41N and 69*W to

70"W into 10' by 10' tessera. Appendix B covers the area 40045'N to 40055'N

4
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61 and 69015'W to 69025'W subdivided into 1' by 1' tessera. This latter area

completely encompasses the Phelps Bank/Asia Rip area.

A sumary of the data distribution by latitude and longitude and the

fraction of observations which contain sand ridges are given in Table 1.

The upper number is the sand ridge fraction and the lower number the total

observations in that tessera.
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Figure 4. Detailed plot of average water depth in the tessera 40° 50'N

to 40° 51'N and 69° 19'W to 69° 20'W. This shows even though the water

depths may vary by 12 m in this tessera they do so in a consistent manner.
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Table 1: Data Distribution and Sand Ridge Occurrence

Longitude

Latitude 69*50'- 40'- 30'- 20'- 10'- 690
700 50' 40' 30' 20' 69*101

40*50'- - 1.00 .63 .55 .26 .09
410 0 2 46 40 153 64

40'- .0 .73 .65 .53 .20 .67
50' 3 11 100 163 142 9

30'- - - .0 .03 .44 .0
40' 0 0 9 25 9 7

20'- - - .0 - -

30' 0 0 2 0 0 0

10t- - - - - -

20' 0 0 0 0 0 0

40*- - - .83 -. 33 .0
400 101 0 0 6 0 6 7

10



Appendix A

* All bathymetric data tabulated for each 10 mini by 10 mini tessera from

41N to 42*N and from 69*W to 70*W. DTG is Julian Day* and G)r. Sand

ridges occur when SR-i1.

* *Julian Day 190 -July 9.
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JUL.Y 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

BO BOUNDS : O *4o*O'ooh t.. oo*'0-BONS 4000 O490ONoo6W90.0...10.69.1....W

201/0156 40 3.78 69 9.8S 69 7S 63 0
201/0211 40 S.08 69 8.92 77 82 72 0
201/0226 40 4.62 69 8.52 78 80 76 0
201/0241 40 3.73 69 8.20 77 80 74 0
201/b256 40 2.67 69 7.97 73 76 69 0
201/0311 40 1.S7 69 7 93 74 77 70 0
201/0326 40 .54 69 8 42 73 76 69 0

BOX BOUNDS: 40 0.00N TO 40 iO.OONt -69 10.00W To 69 20.00W ..........

201/0126 40 .43 69 12.02 53 62 44 1
201/0141 40 2.16 69 tO.99 Ss 66 44 1
202/0130 40 il 69 18.32 52 54 so 0
202/014S 40 .53 69 19.48 49 so 48 0
202/0200 40 .82 69 18.28 53 56 49 0
202/021S 40 .86 69 16.32 61 6S 56 0B o x B O ,J .......' ' ........' ......O ...' .......................l. ..................

BOX BOUNDS: 40 0.0GM TO 40 10.0DM; 69 30.00W TO 69 40.00W.

198/12S3 40 2.20 69 3S.50 38 47 28 1
198/1308 40 4.6S 69 35.87 31 37 24 1
t98/1323 40 4.09 69 3S.19 36 44 28 0
198/1338 40 2.81 69 34.47 40 46 34 1
198/1354 40 1.8o 69 34.os 33 38 28 1
198/1409 40 .80 69 33.63 3s 4t 29 1

12 BOX BOUNDS: 40 20.0GM TO 40 30.00NM; 69 30.00W TO 69 40.00W.

191/0S09 40 28.09 69 31.70 6S 66 64 0
191/0524 40 29.89 69 30.23 63 64 62 0k ox Bo, .... .... .... .... .... ....'' oo ' g " o........o i ... ... . .. .

BOX BOUNDS: 40 30.0GM TO 40 40.00N.. 69 0.00W TO) 69 10.00W.

194/003S 40 39.96 69 .18 68 70 66 0
194/00S0 40 39.83 69 3.20 76 82 69 0
194/0105 40 39.85 69 6.iS 81 84 78 C
194/0120 40 39.22 69 6.SS 80 8li 78 0
194/0t3S 40 36.68 69 6.67 78 81 7s 0
t94/01S0 40 35.12 69 6.8S 8o R 78 0
194/0205 40 34.96 69 9.06 76 82 69 0

Box BOUNDS: 40 30.ooN TO 40 40.00N.; 69 O.00W TO 69 20.00W.

194/0220 40 34.96 69 12.50 69 74 62 1
194/02S2 40 37.21 69 14.38 57 60 52 1
194/0323 40 39.S6 69 14.S9 S9 63 S4 0
194/0338 40 39.81 69 17.71 S6 66 4S 0
198/2224 40 39.72 69 1O.96 69 74 64 1
198/2239 40 38.89 69 10.07 72 7F3 66 0
198/2254 40 39.23 69 J2.96 62 69 54 0

12
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BATHYMETRIC MFASIJREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEPTH(M) SR
92 DEC MIN DEG MTN AVG MAX MIN

198/2310 40 39.93 69 16.40 55 63 47 0
200/1640 40 39.11 69 it.1i 46 50 39 1

": Bo x O ..... ..... ........... ...........a & I.. ...... ...... ... ............ .......
BOX BOUNDS: 40 30.00W TO 40 40.0ON; 69 20.00W TO 69 30.00W.

191/0539 40 30.7S 69 29.62 62 63 61 0
191/OSS4 40 32.26 69 28.61 59 61 56 0
191/0609 40 34.42 69 27.00 54 56 52 0
191/0624 40 36.53 69 P5.30 S 52 St 0
i91/0639 40 38.64 69 23.SS 46 Si 41 1
1 194/0446 40 39.83 69 23.71 45 53 44 0
194/0501 40 39.93 69 25.34 49 56 41 0
95/10i02 40 32.90 69 29.93 60 61 SB 0
195/0t17 40 32.12 69 27.49 5 59 S7 0
19S/0132 40 32.28 69 26.17 56 59 S7 0
195/0147 40 33.20 69 23.50 58 59 57 0
195/0202 40 34.37 69 21.01 61 61 60 0
19S/8217 40 34.S9 69 20.18 61 61 60 0
19S/0232 40 34.i5 69 22.62 s 60 S6 0
195/0248 40 34.61 69 2S.65 55 56 53 0
195/0303 40 35.2s 69 26.68 53 S3 S3 0
195/0318 40 37.25 69 26.84 53 53 s2 0
195/0333 40 39.24 69 26.73 S5 56 54 0
195/0348 40 39.53 69 26.84 56 56 56 0
i95/0403 40 39.51 69 27.06 56 56 56 0
195/0418 40 39.52 69 27.19 S6 56 S6 0
195/0433 40 39.82 69 26.78 56 56 54 0
1 198/1939 40 39.92 69 29.65 59 51 46 0
198/1954 40 39.87 69 27.87 S4 S6 sl 0
196/2009 40 40.00 69 26.99 S6 56 S6 0

BOX BOUNDS: 40 30.00" TO 40 40.00N;' 69 30.00W TO 69 40.00W.

194/2347 40 39.78 69 36.09 so 52 so 0
19S/0002 40 37.49 69 36.17 S7 61 52 0
19S/0017 40 3s.35 69 36.1S 63 63 62 0
195/0032 40 34.69 69 35.55 63 63 63 0
195/0047 40 33.83 69 32.79 61 63 59 0
202/1917 40 39.97 69 33.54 56 59 52 0
202/1932 40 37.52 69 33.33 63 64 62 0
202/1947 40 34.86 69 33.23 63 64 62 0
202/2002 40 31.86 69 32.67 63 64 62 0

BOX BOUNDS: 40 40.00N TO 40 0.OON.;' 69 0.0W TO 69 i.00W.

1 193/0i1 40 49.94 69 7.28 75 73 68 0
193/0126 40 49.82 69 6.13 6S 73 57 1

" 193/0141 40 49.95 69 3.20 91 90 72 0
193/0156 40 49.76 69 2.17 83 8s 81 I
193/2243 40 44.58 69 9.40 67 7S 59 1

13
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BATHYMETRIC MEASUREMENTR OF PHELPS BANK
U.S.N.S. HAYES, JULY 1982

OTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

193/2258 40 44.68 69 6.12 72 79 64 £
. 193/2313 40 44.64 69 4.56 81 90 70 1

1 193/2328 40 44.83 69 1.67 80 99 69 1
" . 195/1935 40 48.96 69 8.10 62 72 SS I

.BOX BOUNDS 40 40.00N TO 40 50.00N4 69 10.00W TO 69 20.08W.

191/0725 40 42.43 69 19.47 48 56 39 1
1 191/0740 40 43.25 69 18.45 S4 59 47 0
191/0755 40 44.00 69 17.63 57 s8 $6 0
191/0810 40 44.07 69 17.33 57 64 49 0
191/0602 40 44.07 69 17.33 57 64 49 6
19t/0840 40 44.07 69 17.33 57 64 49 0
191/0855 40 43.94 69 19.11 49 S5 41 4
191/09t0 40 43.52 69 17.79 5 s 40 1
191/0925 40 43.27 69 16.10 61 62 61 1
191/0940 40 42.99 69 17.49 52 S6 47 S
191/09S5 40 42.84 69 19.34 51 57 446
191/1010 40 43.46 69 19.23 s1 57 45 I
191/1025 40 43.34 69 17.81 S 62 41 1
191/1040 .40 44.19 69 17.66 S4 62 46 S
191/1055 40 45.27 69 18.15 57 59 46
191/t11O 40 46.46 69 19.69 56 59 S3 I
191/1125 40 47.89 69 19.29 46 S3 35 I
191/1140 40 49.08 69 18.73 53 55 s I
191/ti55 40 49.89 69 18.76 41 so 25 I
192/1756 40 49.97 69 19.65 31 33 29 8
192/1811 40 49.94 69 19.61 32 38 2S I
192/1856 40 49.96 69 19.03 35 37 32 6
192/1911 40 49.95 69 19.P8 34 37 31 0
192/1926 40 49.92 69 19.8S 29 33 25 I
192/1941 40 49.83 69 19.52 32 38 2S I
1- 192/1956 40 49.87 69 19.07 37 40 35 I
192/2211 40 47.34 69 14.85 46 50 46 1
192/2226 40 46.97 69 14.1S 56 65 47 0
192/2241 40 46.59 69 13.52 65 67 63 0
192/22S56 40 47.02 69 14.25 s6 67 47 9
192/2311 40 47.95 69 16.37 59 62 S6 S
192/2326 40 49.21 69 17.82 57 59 S5 I
192/2341 40 49.09 69 17.82 57 59 ss 0
192/2356 40 48.68 69 17.36 61 67 S6 S
193/0011 40 49.24 69 15.37 63 71 so I
193/0026 40 49.81 69 13.49 64 73 so 0
193/0041 40 49.66 69 12.7t 71 72 69 0
193/0811 40 SO.00 69 19.57 42 47 38 1
193/0926 40 49.50 69 18.96 40 44 34 1
193/0841 40 49.18 69 19.54 30 33 26 0
193/0926 40 48.75 69 19.76 28 30 25 0

14
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BATHYMETRIC MEASUREMENTS OF PHEI.PS BANK
,U.S.N.S. HAYES: JUI.Y 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG HIN AVG MAX MIN

193/0941 40 48.65 69 t9.38 39 47 30 0
193/09S6 40 48.54 69 ±8.99 52 58 45 0
193/101± 40 49.40 69 18.58 57 58 S6 0
193/1026 40 48.31 69 18.30 57 57 56 0
t93/1041 40 48.28 69 18.2t 57 58 S6 0
193/10S6 40 48.31 69 18.4? 57 58 56 0
193/1111 40 48.32 69 18.73 ss 59 S 0
193/1126 40 48.34 69 19.16 45 5? 37 0
193/i14i 40 48.37 69 19.62 32 37 2S a

193/1311 40 48.2S 69 19.S2 47 57 35 0
193/t326 40 47.94 69 19.29 so 60 38 0
193/1341 40 48.18 69 19.74 3S 3S 3S 0

193/1732 40 49.98 69 18.17 4S ss 34 0
193/2107 40 48.33 69 18.09 58 59 56 0
193/2143 40 47.03 69 17.92 59 61 56 0
193/2158 40 4S.83 69 15.48 57 63 50 I
t93/2213 40 44.69 69 13.52 63 64 62 0
193/2228 40 44.St 69 12.64 62 67 ss 0
194/03S3 40 40.07 69 t9.98 54 60 47 0
195/0633 40 43.35 69 18.75 55 58 52 0
19S/0647 40 43.43 69 17.21 56 63 48 0
19S/0703 40 43.56 69 1S.72 62 64 59 0
195/0718 40 44.70 69 15.49 50 62 38 0
195/0733 40 46.20 69 15.77 54 59 49 0
19S/0747 40 47.40 69 16.45 61 63 59 0
19S/0803 40 48.39 69 17.0± 58 59 56 0
195/0818 40 49.18 69 17.37 57 59 SS 0
195/0833 40 49.96 69 17.64 55 56 53 0
19S/1018 40 49.99 69 19.38 34 37 31 0
195/1103 40 49.81 69 19.59 31 33 29 0
195/1118 40 49.48 69 19.45 32 32 31 0
19S/1134 40 49.39 69 19.14 35 38 32 0
19S/1149 40 49.41 69 18.84 40 44 3S 0
19S/1204 40 49.33 69 18.59 48 52 44 0
195/1219 40 49.20 69 18.39 54 56 52 0
195/1305 40 49.32 69 19.65 29 3J 27 0
195/1350 40 49.78 69 19.93 29 32 2S 0
19S/140S 40 49.36 69 19.04 38 44 32 1
195/1420 40 48.77 69 19.29 36 40 32 0
19S/1435 40 48.12 69 19.81 33 38 28 0
195/173S 40 49.93 69 19.98 42 54 30 1
19S/i7S0 40 49.99 69 17.05 57 59 ss 0
195/1950 40 47.79 69 10.66 63 70 SS 1
19S/2005 40 46.48 69 12.97 62 66 58 0
19S/2020 40 4S.04 69 14.91 53 60 4S 1
195/2035 40 44.56 69 17.70 46 57 35 1
198/2109 40 41.63 69 18.84 ss 59 s0 0
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK

U.S.N.S. HAYES: JULY 1982
DTG.Z LAT LONG DEPTH(M) SR

"I DEG MIN DEG MIN AVG MAX MIN

198/2124 40 42.65 69 16.80 56 6? so i
198/2139 40 .42.22 69 1S.47 56 62 49 0
198/2154 40 40.85 69 13.67 58 62 54 0
198/2209 40 40.51 69 £2.74 62 47 58 0
199/04S0 40 49.58 69 13.27 60 66 49 1
199/OSOS 40 48.23 69 12.30 69 71 66 0
199/0520 40 47.09 69 11.24 62 71 53 i
t99/0535 40 46.17 69 10.48 65 70 60 1
199/05S0 40 46.25 69 10.69 63 69 56 0
199/0605 40 46.82 69 t.41 66 70 61 1
t99/0620 40 47.37 69 12.04 66 69 63 0
199/0635 40 47.99 69 12.43 67 68 6s 0
199/06S0 40 48.59 69 12.76 65 69 60 0
199/0705 40 49.17 69 13.12 59 65 S3 0
199/0720 40 49.75 69 13.56 59 61 57 0
199/0750 40 49.80 69 14.08 57 60 S4 0

.t99/0805 40 49.16 69 13.56 s8 65 51 1
199/0820 40 48.61 69 t2.86 66 69 63 0
199/0835 40 48.22 69 12.09 65 70 60 0
t99/080 40 48.S4 69 t2.08 66 49 63 0
199/0905 40 49.27 69 12.86 62 69 55 0
199/0920 40 50.00 69 13.28 57 63 47 1
199/1020 40 49.97 69 13.04 63 63 63 0
201/0612 40 49.73 69 11.78 68 72 63 1
20t/0627 40 49.02 69 1i.S7 60 71 64 0
201/0642 40 48.94 69 11.08 64 69 59 i
201/0657 40 49.28 69 t.07 61 68 S4 I
201/0712 40 49.49 69 11.37 68 72 63 0
201/0727 40 49.46 69 t2.09 68 71 64 0
201/0742 40 49.55 69 12.78 62 66 58 0
201/0757 40 49.71 69 13.50 60 61 59 0
201/0812 40 49.81 69 14.25 58 61 55 0
201/0827 40 49.82 69 15.01 58 59 57 0
201/0842 40 49.88 69 15.79 56 56 56 0
201/1929 40 49.88 69 19.26 29 33 24 0
201/1944 40 49.5t 69 20.00 29 33 24 0
201/2129 40 49.74 69 18.77 42 47 36 1
201/2144 40 49.68 69 19.88 28 31 25 0
201/2i59 40 49.90 69 19.98 27 28 26 0
202/0615 40 49.89 69 12.70 63 68 57 1
202/0630 40 49.66 69 13.32 61 6? 60 0
202/0645 40 49.53 69 14.04 59 60 58 0
202/0700 40 49.61 69 14.19 59 59 59 0
202/0715 40 49.74 69 14.92 59 6t 57 0
202/0730 40 49.72 69 16.1S 56 57 55 0
202/0745 40 49.85 69 16.35 s S5 55 0
202/0800 40 49.81 69 16.47 55 56 55 0
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES, JULY 1982

DTG.Z LAT LONG DEPTH(H) SR
DEG MIN DEG MIN AVG MAX MIN

202/0815 40 49.66 69 16.66 Se 60 56 0
202/0830 40 49.55 69 £6.84 59 60 59 0
202/0845 40 49.47 69 17.04 se 58 58 0
202/0901 40 49.48 69 7.20 58 58 58 0
202/0916 40 49.54 69 7.37 56 56 S6 S
202/0931 40 49.60 69 £8.00 45 s6 34 1
202/0946 40 49.92 69 19.46 32 35 29 0

BOX BOUNDS: 40 40.OON TO 40 50.OONt 69 20.00W TO 69 30.00W.

191/06SS 40 40.69 69 21.84 46 S2 38 1
£9t/0710 40 41.68 69 ?0.64 4S 51 39 1
191/1327 40 49.89 69 21.23 26 40 20 0
191/1342 40 49.77 69 24.48 44 50 35 1
191/1357 40 48.48 69 26.82 44 49 35 1
t91/1412 40 46.80 69 28.91 49 50 41 0
191/1517 40 46.79 69 29.11 46 47 41 1
191/153? 40 46.29 69 29.06 4S so 41 1
191/1617 40 45.01 69 28.29 46 51 41 1
191/i632 40 46.20 69 27.79 46 s? 42 1
191/1647 40 48.48 69 28.3S 47 49 37 1
191/1702 40 49.96 69 29.02 47 so 42 1
191/1717 40 48.70 69 28.97 4S so 38 1
t91/t732 40 47.2£ 69 A8.84 45 48 38 1
191/1747 40 46.68 69 27.99 45 48 39 1
191/1802 40 47.54 69 2S.98 46 S3 38 1
191/1817 40 49.36 69 26.90 46 S3 37 6
191/1902 40 48.39 69 26.92 45 s1 40 1
191/1917. 40 47.73 69 24.84 41 48 32 1
19t/1932 40 48.94 69 24.92 51 S2 41 1
19l/20i7 40 49.12 69 25.08 44 51 34 1
191/2032 40 47.01 69 24.78 44 S3 32 0
191/2047 40 47.04 69 22.27 37 40 28 0
191/2102 40 47.84 69 23.12 47 56 26 1
191/2117 40 49.37 69 23.41 45 so 38 1
191/2147 40 48.t4 69 24.24 49 53 38 1
191/2202 40 45.64 69 24.08 46 62 34 0
191/2217 40 45.07 69 21.92 53 59 47 0
191/2232 40 4S.71 69 21.88 $2 S6 40 0
191/2247 40 46.92 69 23.36 43 53 34 0
191/230S 40 48.39 69 24.41 49 S3 40 1
191/2320 40 46.42 69 24.59 50 54 37 1
191/2335 40 44.00 69 24.27 47 S7 37 S
191/2355 40 43.06 69 21.46 42 so 35 6
192/0010 40 43.17 69 21.88 45 S3 35 0
192/002S 40 44.50 69 24.14 48 52 40 1
192/0040 40 46.33 69 25.40 44 S3 35 1
192/OOSS 40 46.18 69 25.98 42 49 31 1
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: iUI..Y 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

192/0110 40 43.98 69 25.28 s0 57 44 1
192/0125 40 42.14 69 25.55 50 56 39 0
192/0140 40 41.41 69 23.26 47 57 38 1
192/01SS 40 41.63 69 23 63 40 so 26 1
192/02tO 40 42.64 69 26.18 44 47 39 1
192/0225 40 44.54 69 26.13 3S so 25 0
192/0240 40 45.94 69 27.13 44 44 39 0
192/,25S 40 44.99 69 26.81 44 s0 38 1
192/03t0 40 42.7S 69 26.69 43 46 39 1
192/0325 40 41.08 69 24.66 s1 56 46 1

S192/0340 40 41.7S 69 24.88 50 56 44 0

192/03SS 40 43.58 69 26.69 43 48 38 1
192/0410 40 45.73 69 26.50 44 s0 38 1
192/0425 40 47.92 69 27.78 42 46 38 6
192/0610 40 48.77 69 27.93 41 46 37 1
192/0625 40 49.73 69 26.03 41 47 35 1
192/06S5 40 48.97 69 26.17 4S 50 38 1
192/0710 40 47.63 69 24.67 46 49 43 0
192/0725 40 45.78 69 24.48 42 5t 38 0
192/0740 40 43.93 69 24.07 48 53 36 0
t92/075S 40 42.07 69 23.74 44 54 34 1
192/0810 40 40.99 69 23.68 48 53 44 0
192/0825 40 40.68 69 24.64 49 5S 44 0
192/0840 40 40.58 69 23.54 44 51 37 0
192/0855 40 40.47 69 23.43 42 50 34 1
192/0910 40 40.11 69 23.41 47 49 45 0
192/0926 40 40.50 69 23.8t 48 56 37 0
192/0941 40 42.48 69 24.53 40 45 34 0
192/09S6 40 43.31 69 24.73 37 44 32 0
192/1011 40 42.97 69 24.68 43 s0 35 0

192/to26 40 42.60 69 s.284 4 34 : 192/104t 40 43.75 69 2S.78 36 49 23

192/t0S6 40 45.61 69 26.08 44 SO 38 1
192/1111 40 46.1 69 26.79 42 47 37 S
192/1126 40 46.46 69 28.00 44 47 39 0
192/1141 40 46.49 69 29.61 4S 47 41 0
192/1156 40 46.57 69 29.81 44 47 39 1
192/1211 40 46".76 69 29.46 45 47 39 1
192/1226 40 47.16 69 28.62 45 47 38 1
192/1241 40 47.67 69 27.48 46 49 38 1
192/1256 40 48.22 69 26.30 42 49 34 1
192/1311 40 48.81 69 24.99 46 so 42 1
192/1326 40 49.41 69 23.62 44 49 39 1
193/0856 40 48.92 69 20.22 24 26 22 0
t93/0911 40 48.84 69 20.23 24 25 23 0
193/1156 40 48.46 69 20.17 23 25 22 0
193/1211 40 48.62 69 20.81 31 41 16 1
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BATHYMETRIC MEASUREMFNTS OF PHELPS BANK
IJ.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AUG MAX MIN

-----------------------------------------------------------------------------
193/1226 40 48.98 69 21.06 30 42 1B 0
193/1241 40 48.88 69 20.68 23 24 22 0
193/t256 40 48.59 69 20.05 29 34 23 0
193/1356 40 48.61 69 20.32 22 22 22 0
193/14it 40 49.18 69 20.38 23 24 21 0
193/1426 40 49.82 69 20.14 26 32 24 0
t93/1456 40 49.66 69 20.47 23 25 21 0
193/1511 40 49.23 69 20.6S 24 25 21 0
194/0416 40 40.76 69 21.89 50 56 43 1
194/0431 40 40.49 69 22.62 47 49 44 0
194/0516 40 40.88 69 26.34 53 56 48 0
194/053i 40 41.89 69 26.80 47 49 45 0
194/0546 40 42.98 69 27.1 46 48 42 1
194/0601 40 44.06 69 27.37 46 51 40 1
194/0616 40 44.93 69 27.59 46 51 42 1
194/0631 40 45.70 69 27.90 46 51 39 t
194/0647 40 46.49 69 28.12 45 48 41 0
194/0702 40 47.18 69 28.44 45 48 42 0
194/0717 40 47.80 69 28.78 44 49 39 0
194/0732 40 48.18 69 29.24 45 45 45 0
194/0747 40 48.44 69 29.74 46 47 45 0
195/0448 40 40.74 69 26.83 52 55 48 0
19S/0503 40 42.00 69 26.43 45 49 41 1
195/0518 40 43.01 69 25.69 42 51 33 1
195/0533 40 43.29 69 24.42 41 50 32 1
195/0547 40 43.27 69 23.07 40 46 33 0
195/0603 40 43.24 69 21.65 S0 56 44 0
195/0618 40 43.31 69 20.2J 50 56 44 0
195/1320 40 49.85 69 20.20 25 26 24 0
195/1450 40 47.68 69 20.44 23 26 20 0
195/1505 40 47.48 69 21.08 34 37 27 0
195/1520 40 47.43 69 21.63 35 37 34 0
195/1535 40 47.42 69 22.12 38 39 36 0
195/1550 40 47.63 69 22.43 42 44 39 0
195/1605 40 48.23 69 22.49 44 50 37 1
195/1620 40 48.44 69 22.78 44 52 35 1
195/1635 40 47.53 69 23.63 44 48 39 1
195/1650 40 47.22 69 24.26 47 51 43 0
195/1705 40 47.94 69 24.54 47 52 41 1
195/1720 40 49.55 69 22.80 34 50 19 1
195/2050 40 44.47 69 20.66 44 53 34 1
195/2105 40 44.38 69 23.57 48 se 38 1
195/2120 40 43.97 69 26.42 41 50 32 1
195/2135 40 43.38 69 29.19 47 5i 42 1
198/1008 40 45.12 69 27.38 46 51 41 1
198/1023 40 47.15 69 27.05 40 so 30 1
198/1038 40 49.77 69 27.18 44 so 38 1
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

198/18924 40 48.07 69 29.97 43 49 36 1
198/1839 40 46.25 69 29.95 43 49 38 1
198/18S4 40 44.53 69 29.97 45 50 40 1
198/1909 40 42.85 69 29.99 49 so 46 0
198/1924 .40 41.2S 69 29.93 47 So 44 0
198/2024 40 40.14 69 25.21 53 56 46 0
198/2039 40 40.32 69 22.9S 4S 53 37 1
198/2054 40 40.68 69 20.85 54 63 44 1
198/2325 40 40.44 69 .20.33 50 59 41 1
199/0004 40 40.32 69 29.73 53 56 44 0
199/0019 40 42.14 69 29.32 48 Si 45 0
199/0034 40 43.98 69 29.75 47 Si 43 1
199/0049 40 45.76 69 29.63 46 50 41 1
199/0104 40 47.46 69 29.47 43 47 38 1
199/0119 40 49.t8 69 29.36 44 49 38 1
200/2326 40 49.81 69 29.23 44 50 38 1
201/1959 40 49.72 69 20.37 23 24 22 0
201/20t4 40 49.98 69 20.20 25 26 24 0
201/2214 40 49.92 69 20.05 28 31 25 0
201/2229 40 49.95 69 20.15 24 27 21 1
201/2244 40 49.97 69 20.74 24 27 22 0
202/1001 40 49.84 69 20.14 25 27 22 0
202/t016 40 49.64 69 20.64 23 24 22 0
202/1031 40 49.48 69 21.05 22 25 19 1
202/1046 40 49.37 69 2t.39 30 41 18 1
202/110t 40 49.31 69 21.59 41 4? 40 0
202/1116 40 49.28 69 2t.74 41 41 41 0
202/1131 40 49.30 69 21.83 39 40 38 0
202/1146 40 49.50 69 22.69 42 50 33 1
202/1201 40 49.94 69 24.37 45 49 41 1

BOX BOUNDS9: '4040.OON TO *40 5OiON&*69 30.00DW TO .69 40.00W. ..

* 191/1432 40 45.94 69 30.49 46 47 41 0
191/1447 40 46.33 69 30.68 47 48 40 0191/iS02 40 46.76 69 30.59 46 47 41 1

191/i547 40 4S.$3 69 30.09 45 50 41 1
191/1602 40 45.18 69 30.28 47 5i 44 1
192/0440 40 49.09 69 30.10 46 49 42 0
192/0455 40 47.96 69 30.6t 44 49 38 1
192/0510 40 47.77 69 31.61 42 46 37 1
192/0525 40 48.66 69 33.91 44 48 37 1
192/1540 40 48.10 69 33.16 38 44 31 1
192/0555 46 47.59 69 30.63 45 49 41 1
194/0802 40 48.67 69 30.24 48 49 47 0
194/0817 40 48.85 69 30.73 44 49 38 0

* 194/0832 40 49.01 69 31.18 47 50 42 0
194/0847 40 49.12 69 31.65 43 47 38 1
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

194/0902 40 49.20 69 32.t6 42 45 39 £
194/0917 40 49.24 69 32.71 44 46 3A 1
t94/0932 40 49.26 69 33.20 41 44 37 0
1 194/0947 40 49.30 69 33.57 38 41 34 0

" 194/1002 40 49.36 69 34.02 34 40 28 0

194/1017 40 49.39 69 34.50 33 38 28 0
194/i032 40 49.48 69 34.86 37 38 3s 0
194/1047 40 49.78 69 34.96 39 40 38 0
194/1102 40 49.9S 69 35.03 37 39 34 0
194/1117 40 49.80 69 35.12 35 38 31 0
194/1132 40 49.61 69 35.31 36 38 33 0
194/1147 40 49.46 69 35.31 36 38 33 0
194/1202 40 49.S8 69 35.20 33 38 28 0
194/1217 40 49.43 69 35.44 35 40 29 1
194/1232 40 49.26 69 35.70 35 41 30 0
194/1247 40 49.18 69 35.99 40 41 39 0
194/1302 40 49.39 69 35.96 37 42 30 1
194/1317 40 49.76 69 35.69 37 44 29 1
194/1402 40 49.79 69 35.94 39 44 30 1
194/1417 40 49.51 69 36.98 39 44 34 1
194/1432 40 49.27 69 38.0i 40 44 36 1
194/1447 40 49.07 69 39.01 39 44 34 1
194/1S02 40 48.91 69 39.95 36 39 33 1
194/1647 40 49.35 69 39.69 39 44 33 1
194/1702 40 49.55 69 37.73 39 44 34 1
194/1717 40 49.84 69 35.86 38 44 31 1
194/1832 40 49.36 69 34.78 35 40 29 1
194/1847 40 48.89 69 34.78 36 40 30 1
194/1902 40 49.08 69 34.42 37 40 33 1
194/1917 40 49.32 69 33.99 38 41 34 1
194/i932 40 49.5 69 33.55 37 41 33 1
194/1947 40 49.83 69 33.16 40 41 38 0
194/2002 40 49.92 69 32.90 39 43 34 1
194/2017 40 48.91 69 33.75 38 43 32 1
t94/203n 40 47.50 69 35.59 38 44 32 1
194/204*' 40 4S.99 69 37.57 40 45 34 1
194/210t2 40 44.43 69 39.56 43 4S 41 1
194/2117 40 44.47 69 39.91 43 45 41 1
194/2132 40 46.27 69 38.05 40 44 36 1
194/2147 40 47.92 69 36.37 40 4S 35 0
194/2202 40 49.44 69 3S.2i 40 45 3S 0
194/2232 40 49.77 69 35.45 36 44 28 1
194/2247 40 47.62 69 35.53 38 44 31 1
194/2302 40 45.44 69 3S.82 43 47 38 1
194/2317 40 43.92 69 3.85 45 so 40 1
194/2?32 40 41.39 69 36.05 49 So 4S 0
195/21S0 40 42.74 69 31.96 49 so 47 0
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FRATHYMETRIC MEASIREMFNrS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEPTH(H) SR
DEG MIN DEG MIN AVG MAX MIN

i9S/220S 40 42.11 69 34 80 40 5i 44 1
95/2220 40 4t.77 69 37.78 49 50 48 0

±90/0923 40 45.64 69 38.72 42 45 38 1
98/0938 40 4S.84 69 34.41 41 47 35 1
98/0953 40 45.S4 69 30.16 43 48 38 1

200/1655 40 49.81 69 3?.59 40 47 32 1
200/1710 40 49.92 69 34.83 38 44 31 ±
200/1725 40 49.87 69 35.01 36 40 31 ±
200/1740 40 49.71 69 35.22 38 40 36 0
200/1755 40 49.28 69 35.41 33 38 28 1
200/1840 40 49.28 69 35.48 34 38 29 0
200/182S 40 49.63 69 35.22 33 38 28 1
200/1840 40 49.91 69 34.98 38 39 37 0
200/1855 40 49.70 69 35.03 35 38 31 0
200/1910 40 49.46 69 30.14 32 35 28 a
200/192S 40 49.21 69 35.21. 34 38 29 0
200/1940 40 49.07 69 31.47 34 39 28 1
200/1955 40 48.76 69 3S.87 3s 41 23 1
200/2010 40 48.50 69 36.52 38 42 33 ±
200/2025 40 48.51 69 37.36 40 43 37 0
200/2040 40 48.80 69 38.19 41 45 37 1
200/2055 40 49.36 69 38.63 41 44 38 0
200/2110 40 49.9t 69 38.0 39 44 33 1
200/22±0 40 49.09 69 36.96 40 4S 34 1
200/2225 40 47.15 69 36.40 40 44 36 1
200/2240 40 45.5? 69 36.10 42 4? 38 1
200/22S5 4u 46.17 69 34.88 42 47 38 1
200/2311 40 47.99 69 31.94 45 so 39 1
202/1331. 40 49.99 69 34.1± 35 40 31 1

202/1702 40 49.92 69 30.0 43 49 38 1
,.2-,9/07 40 497 69 43.22 43 48 38 ±
202/1732 40 49.51 69 3i.25 40 45 35 1
202/1747 40 49.46 69 32.3S 40 44 35 1
202/1802 40 49.26 69 33.30 40 44 35 1
202/1817 40 48.80 69 34.04 41 48 33 1
202/1832 40 47.89 69 34.45 43 49 37 1
202/1847 40 45.55 69 34.22 47 50 44 0
202/1902 40 42.69 69 33.88 50 52 48 0

BflX BOUNDS: 40 40.O0N TO 40 SO.0 N 69 40.00W TO 69 50.00W.

±94/1517 40 48.77 69 40.90 35 39 32 1
194/1532 40 48.66 69 41.83 35 39 31 1
194/154? 40 48.57 69 42.72 34 38 31 1
194/1602 40 49.S2 69 43.56 34 37 31 1
194/1617 40 48.63 69 43.38 35 349 30 1
194/1632 40 49.03 69 41.58 37 41 32 1
195/2235 40 41.52 69 40.80 49 50 48 0

.2
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: J(IlY 1982

DTG.Z I-AT LONG DEPTH(M) SR
DEG MTN DEG MTN AVG MAX MIN

19S/22S0 40 41.2S 69 43.86 S2 53 So 0
198/0838 40 48.6S 69 42.73 35 40 30 ±
1.98/0853 40 45.93 69 42.69 40 43 36 1
198/0908 40 45.19 69 42.44 38 41 35 0

* BOX BOUNDS: 40 40.90N TO 40 S0.00NW 69 50.00W TO) 70 0.00W.

193/2343 40 44.93 69 S8.67 70 71 69 0
193/23S8 40 44.21 69 57.95 70 72 69 0
194/001.3 40 41.73 69 58.69 68 70 65 0

BOX BOUNDS: 40 "O.OON TO 41 O.OON; 69 .OOW TO 69 1O.00W.

i93/00S6 40 50.01 69 9.93 71 72 69 0
193/0211 40 Si.i0 69 2.02 83 90 77 1
193/0226 40 $3.48 69 1.59 79 88 71 0
193/0241 40 S4.90 69 1.16 84 8s 81 0
193/0256 40 S5.02 69 3.8 79 84 73 0
193/0311 40 54.97 69 6.52 7S 78 71 0
193/0326 40 S5.03 69 8.27 70 74 6S 0
19S/1835 40 S0.2J. 69 7.81 68 78 59 1
195/18SO 40 50.22 69 4.73 77 90 84 1
i9S/190S 40 50.28 69 3.96 78 90 8S
i9g/i920 40 S0.05 69 5.Ss 69 75 62 1
199/1406 40 56.08 69 9.85 66 66 66 0
199/1421 40 5S.99 69 9.60 66 66 66 0
199/1436 40 55.97 69 9.i8 66 67 6S 0
i99/14Si 40 56.0S 69 8.79 69 69 68 0
199/iS06 40 56.03 69 8.80 69 70 68 0
199/iS2i 40 S6.00 69 8.41 71 72 70 0
199/iS36 40 56.22 69 8.16 71 72 69 0
199/iSSi 40 56.36 69 7.87 73 74 72 0
199/1606 40 56.i8 69 7.56 75 78 72 0
99/1621 40 55.24 69 7.38 71 72 70 0
199/1636 40 54.63 69 7.39 7S 78 72 0
199/i65t 40 53.94 69 7.44 75 80 70 0
199/1706 40 53.9 69 7.09 67 74 60 0
199/1721 40 54.06 69 6.59 71 71 71 0
199/1736 40 53.43 69 6.86 76 84 68 0
199/1752 40 52.70 69 7.09 78 80 75 0
199/1807 40 S.78 69 6.64 73 78 68 0
99/822 40 52.65 69 6.S5 80 87 72 0

199/1837 40 51.84 69 6.90 79 82 7S 0
199/1852 40 Si.S7 69 6.80 79 82 75 0
199/1907 40 Si.4S 69 6.9t 76 80 72 0
199/1922 40 51.30 69 7.22 69 72 63 0
199/1937 40 Si.06 69 7.36 72 74 70 0
199/i952 40 S0.86 69 7.45 72 72 72 0
199/2007 40 50.78 69 7.S9 71 72 69 0
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BATHYMETRIC MEASUREMENTS OF PHELPS FANK
U.S.N.S. HAYES! JULY 1982

DTG.Z L.AT LONG DEPTH(M) SR
DEG MIN DEC MIN AVG MAX MIN

---------------------------------------------------------------------------
199/2022 40 50.5i 69 7.58 69 70 68 0
199/2037 40 50.76 69 7.70 70 72 68 0
i99/2052 4 50 .79 69 7.89 71 72 69 0
199/2107 40 50.78 69 7.70 72 76 68 0
199/2122 40 5i.0S 69 8.16 74 76 72 0
199/2137 40 S.38 69 8.60 74 7s 72 0
199/2i52 40 Si.45 69 S.37 74 75 72 0
199/2207 40 51.66 69 8.07 7S 77 72 0
199/2222 40 Si.94 69 8.16 74 7S 73 0
199/2237 40 52.39 69 8.26 74 76 71 0
±99/2252 40 52.65 69 8.29 77 78 76 0
199/2307 40 52.99 69 8.19 78 81 7S 0
199/2322 40 53.28 69 8.23 77 8i 72 0
199/2337 40 53.72 69 8.18 71 72 69 0
199/2352 40 54.40 69 8.39 71 73 69 0
200/0007 40 54.92 69 8.30 73 76 70 0
200/0022 40 SS.iO 69 7.75 74 78 70 0
200/0037 40 5S.S9 69 7.46 72 74 70 0
200/00S2 40 56.19 69 7.91 78 82 74 0
200/1339 40 52.LS 69 8.88 70 7S 64 0
200/1354 40 Si.29 69 8.0S 73 75 70 0
200/1409 40 50.44 69 7.37 70 72 68 0
200/i424 40 50.49 69 7.10 75 79 71 0
200/t439 40 50.67 69 8.46 72 75 68 0
201/0341 40 59.33 69 8.69 74 78 69 0
201/0356 40 98.03 69 8.98 69 72 66 0
201/0411 40 56.81 69 9.81 64 66 62 0
20i/os26 40 S2.20 69 9.82 59 64 S4 I

BOX BOONDS: 40 50.OON TO 41 O.00N. 69 10.80W TO 69 20.60W.

191/i225 40 50.88 69 19.16 37 45 22 1
191/1241 40 50.7S 69 19.29 36 42 34 1
i91/i2S7 40 SO.5S 69 18.67 43 so 34 1
191/1312 40 50.09 69 19.58 34 37 31 0
192/1426 40 Si.62 69 19.3S 31 34 28 0
192/1441 40 SI.87 69 19.35 40 46 34 0
192/iSS 40 5i.42 69 58.37 49 53 45 I
192/1613 40 SI.06 69 18.48 47 53 41 1
192/1628 40 50.77 69 i8.54 46 S2 41 0
192/1643 40 50.52 69 18.58 42 45 39 0
192/i658 40 50.32 69 18.63 41 44 38 0
192/1726 40 50.27 69 A9.43 38 44 31 0
192/1741 40 50.09 69 19.54 32 34 29 0
192/1826 40 50.13 69 18.92 3S 39 31 0
192/1841 40 50.0i 69 18.92 3S 38 31 0
193/0341 40 54.91 69 10.92 71 78 63 0
193/0356 40 SS.00 69 13.87 69 7S 62 0
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT L.ONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

193/0411 40 55.33 69 14.40 66 69 63 0
193/0426 40 SS.34 69 13.91 68 71 64 0
193/0441 40 55.i2 69 14.50 64 66 62 0
i93/0456 40 54.85 69 14.79 63 6S 60 0
193/0511 40 54.54 69 14.86 62 63 61 0
193/0526 40 54.21 69 15.11 62 63 59 0
193/0541 40 53.88 69 15.42 58 60 56 0
193/0556 40 53.55 69 15.66 s8 60 56 0
193/0611 40 53.24 69 15.90 57 $8 S6 0
193/0626 40 S2.92 69 16.i1 57 58 56 0
193/0641 40 52.61 69 i6.40 56 S6 55 0
193/06S6 40 52.33 69 16.90 55 56 53 0
193/0711 40 Si.93 69 17.37 so so 50 0
193/0726 40 51.37 69 17.50 So S so 0
193/0741 40 50.82 69 17.66 50 52 47 0
193/07S6 40 50.4i 69 18.14 43 48 38 £
193/1441 40 SO.32 69 19.92 31 37 23 1

193/1632 40 50.35 69 19.35 34 37 31 0
193/1647 40 50.60 69 19.60 37 38 3S 0
193/1747 40 50.03 69 17.90 53 S4 S2 0

193/i822 40 S0.77 69 J7.60 52 56 48 0
193/i8Si 40 51.53 69 17.23 so so 50 0
i93/t95i 40 52.00 69 J6.79 S 5.3 50 0
193/2041 40 50.63 69 17.25 SS 58 S3 0
195/0847 40 S0.47 69 17.99 47 53 40 0
-95/0903 Af 50.58 69 18.45 43 49 40 0
195/0918 4t, SO.60 69 18.80 38 41 3s 0
195/0933 40 50.54 69 i8.63 44 48 39 0
i95/6r47 40 50.37 69 18.72 41 44 38 0
19S/,O43 40 50.18 69 19.03 3s 38 30 0
195/1033 40 50.02 69 19.51 34 37 31 0
195/1048 40 50.08 69 19.53 33 36 30 0
195/i85 40 5o.08 69 14.05 61 69 53 0
195/1820 40 50.19 69 10.91 63 74 S2 1
199/0334 40 53.90 69 18.77 3S 43 26 1
199/0349 40 53.72 69 17.i5 41 53 23 0
i99/0405 40 52.78 69 i5.69 55 57 52 0
199/0420 40 5i.82 69 14.8S 59 64 54 0
199/0435 40 50.71 69 14.07 59 59 S 0
199/0735 40 50.26 69 14.11 57 59 S4 I
199/0935 40 50.24 69 13.22 59 62 55 0
199/0950 40 50.50 69 13.34 60 63 5 0
199/1005 40 50.34 69 13.04 58 62 54 0
i99/103S 40 50.28 69 13.12 59 63 54 I
199/105i 40 50.7S 69 13.i5 61 64 57 0
199/t106 40 51.26 69 13.0S 62 65 58 1
199/1121 40 51.97 69 12.72 6S 70 60 1
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BATHYMETRIC MEASIJRENENTS OF PHELPS BANK

U.S.N.S. HAYES: JULY 1982

DTG.Z LAT ILONG DEPTH(N) SR
DEG MIN DEG MIN AVG MAX MIN

-----------------------------------------------------------------------------

199/1136 40 S2.05 69 12.79 63 69 57 1
199/11t 40 52.S4 69 12.67 66 71 61 1

199/1206 40 53.07 69 12.32 73 78 67 0

199/1221 40 53.69 69 12.L1 72 77 67 0
199/1236 40 54.44 69 12.37 71 78 64 0

199/i25 40 54.36 69 11.80 71 74 61 0

199/1306 40 54.79 69 ii.05 64 67 61 0
199/321 40 55.21 69 t0.73 67 69 65 0
199/1336 40 55.40 69 10.7S 68 69 67 0

-.. 199/1351 40 5.72 69 10.30 68 69 66 0
200/1239 40 51.75 69 11.S1 69 72 65 0
200/1254 40 52.36 69 1t.98 70 72 68 0

200/309 40 52.53 69 11.02 68 71 65 0

200/1324 40 52.73 69 10.27 67 69 64 0
200/1454 40 50.49 69 10.76 65 71 54 1
200/1509 40 S0.33 69 3.30 64 70 55 1

200/1S24 40 S0.19 69 .5.79 59 62 5 0

200/1540 40 50.22 69 t8.45 52 57 41 1

201/0026 40 55.17 69 18.46 33 44 21 1

201/0041 40 S6.42 69 16.56 46 69 23 1

201/00S6 40 57.64 69 1S.00 66 70 61 0

201/01tt 40 S9.01 69 13.46 66 72 59 0

201/0426 40 SS.50 69 10.51 67 70 64 0

201/0441 40 54.56 69 10.59 64 66 62 0
201/0456 40 53.93 69 10.56 63 65 61 0

201/051t 40 52.81 69 10.41 59 69 50 1

201/0542 40 52.28 69 10.43 66 69 53 1
201/0557 40 50.92 69 11.28 69 75 62 1
201/0857 40 50.03 69 t6.S8 56 56 56 0

201/0912 40 50.31 69 17.38 49 56 39 0
201/0927 40 50.55 69 18.32 40 47 33 0

201/0942 40 50.38 69 19.49 31 36 25 0

201/1128 40 50.22 69 19.70 33 37 28 0

201/1143 40 50.59 69 19.47 39 44 34 0

201/1158 40 50.74 69 19.40 39 40 38 0

201/1213 40 50.74 69 19.33 37 39 34 0

201/1228 40 50.72 69 19.19 36 38 34 0

201/1243 40 50.82 69 t9.19 35 36 34 0

20i/1258 40 51.14 69 19.36 34 37 31 0

201/1313 40 5t.69 69 19.76 26 32 20 1

201/1328 40 52.75 69 19.80 36 44 27 1

201/1343 40 53.98 69 t9.08 34 42 25 I

201/1358 40 54.97 69 17.84 34 42 25 1
201/1413 40 55.40 69 16.22 39 53 26 1

201/1428 40 55.40 69 14.92 5e 62 53 0

" 201/1443 40 55.50 69 14.34 64 69 62 0
201/1458 40 55.98 69 13.88 66 67 65 0

IT2
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BATHYMETRIC MEASIREMFNTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

-: DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

201/1S13 40 56.47 69 13.39 6S 65 65 0
201/i28 40 56.92 69 12.96 61 66 63 0
201/1543 40 57.16 69 12.46 64 69 59 0
201/1558 40 57.42 69 12.39 64 69 C9 0
201/1613 40 S8.71 69 13.13 68 72 64 0
201/1628 40 S9.38 69 13.63 6S 67 64 0
201/1643 40 59.23 69 13.36 68 70 66 0
201/1658 40 S9.06 69 13.O 69 72 66 0
201/1713 40 58.74 69 12.B4 71 75 67 0
201/1728 40 57.64 69 13.28 71 75 66 0
201/1744 40 56.53 69 13.83 66 69 63 0
201/1759 40 55.38 69 14.34 64 67 61 0
201/1814 40 54.26 69 15.06 60 63 56 0

* 201/1829 40 S3.i 69 15.81 56 59 52 0
201/1844 40 52.15 69 f6.82 50 52 48 0
201/1859 40 51.i8 69 17.82 44 49 39 1
201/1914 40 50.46 69 19.63 39 46 31 1
201/2029 40 S0.23 69 19.98 27 28 26 0
201/2044 40 SO.21 69 19.57 33 37 28 0
201/2o59 40 50.19 69 19.11 33 35 31 0
201/2114 40 50.10 69 18.62 40 45 34 0
29t/2349 40 52.90 69 19.92 36 44 28 1
202/0014 40 54.30 69 19.04 35 .4? 28 1
202/0029 40 55.78 69 17.67 31 41 21 1
202/0045 40 S7.37 69 16.06 45 66 29 1
202/0100 40 S8.74 69 t6.P3 60 69 s0 0
202/0115 40 59.57 69 17.08 4S 53 37 0
202/0230 40 59.7S 69 t5.30 64 67 62 0
282/0245 40 58.62 69 14.63 67 70 64 0
202/0300 40 57.54 69 13.82 6a 72 64 0
202/0315 40 56.35 69 13.64 68 72 64 1
202/0330 40 55.07 69 13.66 68 71 65 0
202/0345 40 53.75 69 13.97 67 73 67 0
202/0400 40 52.S0 69 13.25 67 72 62 1
202/6415 40 S1.72 69 11.82 67 72 67 1
202/0430 40 52.01 69 11.32 66 72 63 1
202/0445 40 51.71 69 11.1S 66 74 58 1
202/0500 40 51.28 69 11.42 69 75 63 1
202/0515 40 50.63 69 11.46 69 75 64 1
202/0530 40 50.37 69 11.60 67 71 62 0
202/o054s 40 SO.16 69 11.76 67 70 64 0
202/0600 40 50.06 69 12.17 67 69 66 0

191/1210 40 S0.65 69 20.38 30 34 25 0
" 191/1832 40 51.43 69 26.5 42 53 31 1

191/1847 40 S0.54 69 26.99 40 50 31 I
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BATHYETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: J1il.Y 19R2

DTG.Z LAT L.ONG DEPrH(M) SR
DEG MIN DEG MIN AVG MAX IYN

191/1947 40 50.93 69 24.58 46 51 35 1
191/2002 40 St.42 69 24.89 44 e1 36 1
t91/2132 40 50.36 69 23.95 44 49 38 1
192/0640 40 50.13 69 27.08 43 49 35 1
t92/1341 40 50.03 69 22.24 40 47 33 1
192/13S6 40 S0.66 69 21.08 29 40 17 0
192/141 40 S1.20 69 ?0.13 23 27 19 0
19S/133S 40 50.01 69 20.44 p5 2S 24 0
198/i0S3 40 S1.82 69 27.24 37 47 26 1
198/t08 40 54.65 69 27.t 33 44 22 0
198/1123 40 54.84 69 28.60 34 44 23 0
1 199/0134 40 S0.99 69 29.39 39 48 29 1
199/0t49 40 52.75 69 29.56 39 44 33 0
199/0204 40 S3.88 69 29.44 32 37 19 0
t99/0219 40 53.73 69 27.57 41 47 35 0
199/0234 40 53.42 69 PS.56 44 49 39 1
199/0249 40 53.22 69 23.6S 48 49 46 0
199/0304 40 53.12 69 21.86 42 49 34 1
199/0319 40 53.33 69 2O.2S 41 47 35 1
200/1S55 40 S0.42 69 21.09 32 43 22 1f 200/16t0 40 50.33 69 ?3 89 37 47 19 1
200/162S 40 50.18 69 26.74 44 so 37 1
200/2341 40 51.50 69 25.26 42 49 3S 1
200/2356 40 52.97 69 21.68 43 51 35 1
201/001t 40 53.7S 69 20.23 41 47 34 1
201/0957 40 50.25 69 20.33 24 27 21 1
201/1012 40 50.38 69 P0.80 26 26 26 0
201/1027 40 50.33 69 20.8) 24 26 22 0
20t/1042 40 50.21 69 20.65 2S 25 25 0
201/1057 40 50.13 69 20.41 26 27 25 0
201/112 40 S0.t 69 20.08 26 27 25 0
201/2259 40 50.07 69 20.76 25 29 22 a
201/2314 40 50.23 69 20.93 25 25 25 0
201/2329 40 S0.53 69 20.96 24 26 19 0
20t/2344 40 51.S0 69 20.64 29 38 19 1
202/1216 40 50.23 69 26.02 44 so 38 1
202/1231 40 50.20 69 27.68 45 SO 39 1

BOX BOUNDS, 40 SO.OON TO 41 0.00N; 69 30.OOW TO 69 40.OOW.

Q 194/1332 40 50.02 69 3S.29 36 41 31 1
194/1347 40 S0.09 69 35.11 36 41 31 1
194/1732 40 50.18 69 3S.0s 35 40 29 1
194/1747 40 S0.59 69 34.77 39 44 34 1
194/102 40 50.70 69 34.52 36 43 29 0
194/1817 40 50.14 69 34.61 32 37 27 1
194/2217 40 SO.OS 69 3S.S 40 41 38 0
199/1i38 40 54.84 69 31.74 39 47 31 1
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BATHYMETRIC MFASIREMENTS OF PHELPS BANK
U.S.N.5. HAYES: JUI.Y 198?

DTG. Z LAT LONG DEPTH(M) SRa DEG MIN DEG MIN AVG MAX MIN

198/1153 40 54.91 69 34.54 33 44 22 1
198/iR0 40 SS.47 69 3S.71 35 41 28 1
198/1223 40 58.17 69 35.79 40 46 33 1
198/t238 40 S9.96 69 3S.60 37 43 31 £
198/1424 40 59.97 69 33.30 41 44 37 0
198/1439 40 59.19 69 33.12 40 44 36 0
198/14S4 40 S8.3S 69 32.94 40 44 35 1
198/iS09 40 57.44 69 32.79 37 44 30 1
i98/1S24 40 56.54 69 32.60 34 3S 29 1
198/1539 40 56.09 69 33.t2 39 44 34 0
198/15S4 40 56.68 69 33.86 40 42 38 0
198/1609 40 57.33 69 34.60 40 43 35 0
198/1624 40 58.02 69 3S.33 45 46 44 0
198/1639 40 58.7S 69 36.01 41 45 37 0
198/1654 40 58.57 69 3S.4? 39 44 34 £
198/1709 40 57.19 69 33.53 37 44 30 0
198/1724 40 SS.2J 69 31.9S 40 47 32 £
198/1739 40 S3.6 69 30.83 37 44 29 1
t198/1754 40 52.?2 69 30.33 36 44 28 1
198/1809 40 50.06 69 30.01 42 SO 34 1
200/2125 40 S0.27 69 38.02 37 42 32 1
200/2140 40 S0.35 69 37.46 41 44 38 0
200/2155 40 S0.13 69 37.16 40 44 35 1
202/1301 40 50.1? 69 30.99 38 47 33 1
202/1316 40 50.11 69 32.59 i8 44 32 1
202/1346 40 50.37 69 34.66 35 42 28 1
202/1402 40 S0.98 69 34.P4 35 41 30 1
202/1417 40 51.49 69 33.42 37 44 30 1
20R/1432 40 51.86 69 32.35 37 44 30 1
202/1447 40 S1.84 69 31.14 40 44 35 1
202/1502 40 S1.36 69 30.23 37 44 30 1

* 202/1517 40 S0.82 69 30.09 40 45 3S 1
202/1S32 40 50.65 69 30.39 40 44 3S 0

* 202/1547 40 50.85 69 30.62 42 44 39 0
202/1602 40 51.02 69 30.7S 41 44 38 0
202/1617 40 50.85 69 30.50 42 44 41 0
202/1632 40 50.58 69 30.33 41 4S 36 0
202/1647 40 S0.30 69 30.25 43 45 40 0

BOX BOUNDS:40" 50.'M O'41 0.0DM;'69 40.00W TO 69 50..W.

198/0808 40 52.27 69 43.18 32 40 24 1
198/0823 40 S0.33 69 43.03 36 39 33 1
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APPENDIX B
i,

Bathymtric data from 40045'N to 40055iN and 69"15'W to 690251'

* tabulated for each I min by 1 min tessera. This area includes all of

Phelps Bank and Asia Rip.
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY L982

DTG.Z LAT LONG DEPTH(M) SR
DEG MTN DEG MIN AVG MAX NIN

BOX BOUNDS: '40 45.OON TO 40 46.OON&. 69 15.00W TO .69 6.00W ..........

' ~ ~ ~ ~ ~~... .ou..;''....... .. ..... .'. .. o....i'ii2a...........

193/2158 40 4S.83 69 i5.48 57 63 so 1

BOX BOUNDS: 40 45.OON TO 40 46.OON; 69 "8.00W TO 69 19.00W.

191/OSS 40 4S.27 69 18.1s 57 S9 46 0
" 8OX OO S ' :.......... '................, .0. ................... , .0... ...................

BOX BOUNDS: 40 4S.OON TO 40 46.00N.; 69 21.00W TO 69 22.00W.

191/2217 40 45.07 69 21.92 53 59 47 0
191/2232 40 45.7t 69 21.88 52 S6 40 0

BOX BOUNDS: 40 45.O0N TO 40 46.00N.; 69 24.00W TO 69 25.00W.

191/2202 40 45.64 69 24.08 46 62 34 0
192/0725 40 45.7H 69 24.48 42 Si 38 0[i! ~ ~ ~ .... ..x .....o';aN i~TaN"g~siwi~i';o .............

BOX BOUNDS: 40 46.OON TO 40 47.00N~t 69 15.00W TO 69 16.OOWi.

195/0733 40 46.20 69 i.77 S4 59 49 0

BOX BOUJNDS: 40 46.OON TO 40 47.00N.; 69 18.00W TO 69 i9.100W.

191/1110 40 46.46 69 18.69 56 59 53 0

BOX BO.)NDS: 40 46.OON TO 40 47.00N. 69 23.00W- T) 69 24.00W.

191/2247 40 46.92 69 23.36 43 53 34 0

BOX BOUNDS: 40 46.OON TO 40 47.00N'; 69 24.00W TO 69 2S.00W.

191/2320 40 46.42 69 24.S9 so 54 37 1*" 8 oX .. ........................................ .........2. ................ ..
BOX BOUNDS: 40 47.00N TO 40 48.80N; 69 16.00W TO 69 17. 00W.

192/2311 40 47.9S 69 16.37 s9 62 s6 0
19S/0747 40 47.40 69 i6.4S 61 63 59 0

BOX BOUNDS: 40 47.OOH TO 40 48 .ON;.69 i7.00W TO 69 18.00W.

193/2143 40 47.03 69 17.92 59 61 56 0

POX BOUNDS: 40 47.OON TO 40 48.O0Nz 69 19.00W TO 69. 20.00W.

191/1125 40 47.89 69 19.29 48 S5 3S I
1 193/1326 40 47.94 69 19.29 50 60 38 0

BOX BOUNDS:"40 47.00N TO 40 48.O 69 20.00W TO 69 2.00W.

i 195/1450 40 47.68 69 20.44 23 26 20 0

BOX BOUNDS: 40 47.O0N TO 40 48.00N.; 69 21.00W TO 69 22.00W.

19S/1O5 40 47.48 69 21.08 34 37 27 0
195/1520 40 47.43 69 21.63 35 37 34 0

BOX BOUNDS: 40 47.OON TO 40 48.00N.; 69 22.00W TO 69 23.00W.

191/2047 40 47.04 69 22.27 37 40 2 0

."31



BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES- JULY 1982

DTG.Z LAT LONG DEPTH(M) SR
DEC MIN DEG MTN AVG MAX MIN

195/1535 40 47.42 69 22.12 38 39 36 0
195/tSSO 40 47.63 69 22.43 42 44 39 0

BOX BOUNDS: 40 47.DON TO 40 48.00N.; 69 R3.00W To 69 24.O0W.

191/2102 40 47.84 69 23.12 47 56 28 1
19S/1635 40 47.53 69 23.63 44 48 39 1Box .OUN....o...oo.'...o...o........oo....g.........................

BO)X BOUNDS: 40 47.OON TO 40 48.OON$ 69 24.00W TO 69 2S.00W.

191/1917 40 47.73 69 24.94 41 48 32 1
t91/2032 40 47.01 69 24.78 44 S3 32 0
192/0710 40 47.63 69 24.67 46 49 43 0
19S/16S0 40 47.22 69 24.26 47 51 43 0
19S/1705 40 47.94 69 24.54 47 52 41 1

BOX BOUNDS: 40o48.O0N'TO'40"49.ooN "69"17.00W TO 69"18.00W.

192/2356 40 48.68 69 17.36 61 67 56 0
195/0803 40 48.39 69 17.01 S S9 56 0

BOX BOUNDS: 40 48.OON TO 40 49.00N.; 69 16.00W TO 69 i9.00W.

193/09S6 40 48.54 69 18.99 S 58 45 0
193/i11 40 48.40 69 18.s 57 58 S6 0
193/1026 40 48.31 69 18.30 s7 S7 56 0
193/t04i 40 48.28 69 t.2i 57 S S6 0
193/10S6 40 48.31 69 18.42 57 S S6 0
193/1111 40 48.32 69 t8.73 ss s9 si 0
193/2107 40 48.33 69 18.09 58 59 56 0

BOX BOUNDS: 4i48.OON TO 4049.ooN; '69 i9.OO To:69'20.00W. .....

193/0926 40 48.?S 69 19.76 28 30 2s 0
193/0941 40 48.6S 69 19.38 39 47 30 0
193/1126 40 48.34 69 19.16 45 S2 37 0
193/1141 40 48.37 69 19.62 32 37 2S 0
193/1311 40 48.25 69 19.52 47 S7 35 0
1 193/1341 40 48.18 69 19.74 35 35 75 0
195/1420 40 48.77 69 19.29 36 40 32 0
195/143S 40 48.12 69 19.81 33 38 28 0

* BOX BOUNDS: 40"48.OON TO 40 49.00N$ 69 20.OOW TO 69 2.00W.

193/08S6 40 48.92 69 20.22 24 26 22 0
193/0911 40 48.84 69 20.23 24 25 23 0
193/1156 40 48.46 69 20.17 23 25 22 0
193/1211 40 48.62 69 20.81 31 41 16 1

0193/1241 40 48.88 69 20.68 23 24 22 0
193/1256 40 48.59 69 20.05 29 34 23 0
193/1356 40 48.61 69 20.32 22 22 22 0

BOX BOUNDS: 40 48.OON TO 40 49.00N$ 69 21.00W TO 69 22.00W.

193/1226 40 48.98 69 21.06 30 42 18s
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BATHYMETRIC HWASURENENTS OF PHELPS BANK
U.S.N.S. HAYES, JULY 1982

-TG.Z LAT LONG DEPTH(H) SR
DEG MIN DEG MIN AVG MAX NIN

BOX BnUNDS: 40 4S.OON TO 40 49.00N.; 69 22.00W TO 69 23.06W.

195/1605 40 48.23 69 pa.49 44 so 37 1
,9S/i620 40 48.44 69 22.78 44 52 35 1B o x B O U ....................' ....................' '. ............................

BOX BOUNOS: 40 48.00N TO 40 49.00N.4 69 24.00W TO 69 25.00W.

t91/t93? 40 48.94 69 '24.92 St S2 41 1191/2147 40 48.14 69 24.24 49 S3 38 1

t91/230S 40 48.39 69 24.41 49 53 40 1
192/1311 40 48.81 69 24.99 46 so 42 1

BOX BOUNDSI 40 49.OON TO 40 SO-0N3 69'15.OOW TO 69 . ...W.

193/0011 40 49.24 69 iS.37 63 71 58 1
201/0827 40 49.82 69 is.Oi 8 59 57 0
201/0842 40 49.88 69 is.79 56 56 56 0

BOX BOIJNDS: 40 49.OON TO 40 SO.OON; 69 16.00W TO 69 i7.OOW.

202/0730 40 49.72 69 16.iS 56 57 S 0
202/0745 40 49.85 69 16.35 ss 59 55 0
202/0800 40 49.81 69 16.47 SS 56 5 0
202/08i5 40 49.66 69 16.66 58 60 56 0
202/0830 40 49.5S 69 16.84 s9 60 se 0

BOX BOUNDS: 640 49OON'TO'40'S0.00N;'69"T7.O0W TO 69 iS.00W.

192/2326 40 49.21 69 17.82 57 59 ss 0
192/2341 40 49.09 69 17.82 57 59 55 0
i95/0818 40 49.18 69 17.37 57 59 5 0
195/0833 40 49.96 69 A7.64 SS S6 S3 0
t95/1750 40 49.99 69 17.OS 57 59 55 0
202/0845 40 49.47 69 17.04 58 58 58 0
202/0901 40 49.48 69 17.20 s8 58 Se 0
202/0916 40 49.54 69 17.37 56 S6 56 0
.02/0931 40 49.60 69 18.00 45 56 34 1

BOX BOUNDS: 40 49.09N TO 40 SO.OON 69 18.00W TO 69 19.00W.

191/1140 40 49.08 69 18.73 S3 SS s0 I
i91/i55 40 49.89 69 18.76 41 so 25 1
193/08it 40 50.00 69 J8.S7 42 47 38 1
193/0826 40 49.50 69 t8.96 40 44 34 1
193/1732 40 49.98 69 t8.17 45 SS 34 0
195/1149 40 49.41 69 .8.84 40 44 35 0
t95/1204 40 49.33 69 iR.S9 48 52 44 0
195/1219 40 49.20 • 69 18.39 54 56 S2 0
201/2129 40 49.74 69 18.77 42 47 36 1

ox OUN .......................................... ... .... .... ...
BOX BOUNDS: 40 49.OON TO 40 S0.00N.; 69 19.00W TO 6920.00W.

192/1756 40 49.97 69 19.65 31 33 29 0
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BATHYMF.TRtC MF.ASURENENTS OF PHELPS BANK
U.S.N.S HAYES: 3LILY 1982

DTG.Z [.AT LONG DEPTH(N) SR
DEG MIN DEG MIN AVG MAX MIN

192/1911 40 49.94 69 19.61 32 38 25 0
192/18S6 40 49.96 69 19.03 35 37 32 0
i92/i911 40 49.9S 69 19.28 34 37 31 0

-0 192/1926 40 49.92 69 i9.8s 29 33 2S 0

192/1941 40 49.83 69 19.S 32 38 2S 0
i92/19S6 40 49.87 69 19.07 37 40 3S 0
193/0841 40 49.18 69 19.54 30 33 26 0
t9S/10i8 40 49.99 69 19.38 34 37 31 0
19S/1*03 40 49.8t 69 19.59 31 33 29 0
195/iii 40 49.48 69 19.4S 32 32 31 0
19S/ii34 40 49.39 69 19.14 3s 38 32 0
19S/130S 40 49.32 69 19.65 29 31 27 0
19S/i3SO 40 49.78 69 19.93 29 32 2S 0
19S/140S 40 49.36 69 19.04 38 44 32 1
19S/1735 40 49.93 69 19.98 42 54 30 1
201/1929 40 49.88 69 19.26 29 33 24 0
201/1944 40 49.51 69 20.00 29 33 24 0
201/2144 40 49.68 69 19.88 28 31 25 0
201/2iS9 40 49.90 69 49.98 27 28 26 0
202/0946 40 49.92 69 19.46 32 35 29 0

BOX BOUNDS: 40 49.0014 TO 40 50.0014: 69 20-COW TO 69 21.00W.

193/1411 40 49.19 69 20.36 23 24 21 0
193/1426 40 49.R2 69 20.14 26 32 24 0
193/1456 40 49.66 69 20.47 23 25 21 0
193/iSi 40 49.23 69 20.6S 24 2s 21 0
19S/1320 40 49.85 69 20.20 2S 26 24 0
201/1959 40 49.72 69 20.37 23 24 22 0
201/2014 40 49.98 69 20.20 2S 26 24 0
201/2214 40 49.92 69 20.05 28 31 25 0
201/2229 40 49.95 69 20.1S 24 27 21 1
201/2244 40 49.97 69 20.74 24 27 22 0
202/1001 40 49.84 69 20.14 25 27 22 0
202/1016 40 49.64 69 20.64 23 24 22 0

BOX BOUNDS: ..40 .49 .OON TO .40 .0014:N . 69 21.00iW TO 6922.00W ..........

191/1327 40 49.89 69 21.23 26 40 20 0
202/1031 40 49.48 E9 21-05 22 25 19 1

:;202/1046 40 49.37 69 21.39 30 41 ie i
• ''202/1101 40 49.31 69 21.59 41 4? 40 0

202/1116 40 49.28 69 21.74 41 41 41 0
202/1131 40 49.30 69 21.83 39 40 38 0

BOX BOUNDS:.. 404'90 O 40 O00O:Nt69'22.00W'TO'69 23.00W.

19S/172O0 40 49.SS 69 22.80 34 so 19 1
202/1146 40 49.S0 69 22.69 42 so 33 1

.' BOX BOUNDS: 40 49.OON TO 40 SO.OON 69 23.OOW TO 69 24.00W.

191/2117 40 49.37 69 23.41 4S so 38 1

.%.
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEFPTH(h) SR
DEG MIN DEG MYN AVG MAX MIN

192/i326 40 49.41 69 23.62 44 49 39 1

BOX RlIJND5 **40 49.OODN TO 40-*0.00N 9P.0WT 9 5

191/1342 40 49.77 69 P4.48 44 so 35 1
202/i20i 40 49.94 69 24.37 45 49 41 ±

BOX BOUNDS: 40 50.00N TO 40 51..00N.; 69 t5.00W TO 69 16.00W.

200/iS24 40 50.19 69 IS.79 59 62 ss 0', ........................................... ......i. ..................
BOX B4OUNDS: 40 90.OON TO 40 5i.00Nt 69 t6.00W TO 69 17.00W.

201/0857 40 50.03 69 16.58 58 56 56 0
! BOX OUN ...".4.'S ....' ..'4 ." ....... ' ...... 00. '... '.......... ...................

BOX BOUNDS: 40 SO.OON TO 40 51..00N.; 69 07.00W TO 69 i8.00W.

193/0741 40 SO.82 69 17.66 5o 52 47 0
193/1747 40 S0.03 69 1.7.90 S3 54 52 0
193/1822 40 50.77 69 17.60 52 56 48 0
193/2041 40 50.63 69 17.23 ss se S3 0
195/0847 40 50.47 69 17.99 47 s3 40 0
201/091.2 40 so.31 69 17.38 49 56 39 0

8OX BOUNDS: 40 S0.0DM TO 40 Si.60N.. 69 i8.00W TO0 69' 19.00W.

191/1257 40 50.ss 69 t8.67 43 5o 34 1
192/1628 40 SO.77 69 18.54 46 52 41 0
192/1643 40 50.52 69 t8.SR 42 45 39 0
192/1658 40 50.32 69 18.63 41 44 38 0
192/i826 40 S0.13 69 18.92 35 39 31 0
192/1841 40 50.01 69 18.92 35 38 31 0
193/0756 40 SO.41 69 18.14 43 40 38 1
t9S/0903 40 50.58 69 18.45 43 4S 40 0
19S/0918 40 50.60 69 18.80 38 41 35 0
195/0933 40 50.54 69 18.63 44 48 39 0
19S/0947 40 SO.37 69 18.72 41 44 38 0
200/1540 40 50.22 69 i8.45 52 57 41 1
201/0927 40 50.55 69 18.32 40 47 33 0
20i/1914 40 50.46 69 i8.63 39 46 31 1
201/2114 40 50.O 69 18.62 40 4S 34 0

BOX BOUNDS- 40 S0.OON TO 40 ....S ....; i69"19.0WTO69'200W.

191/t225 40 50.88 69 19.16 37 45 22 1
191/124t 40 S0.7S 69 19.29 36 42 34 1
191/312 40 50.09 69 19.58 34 37 31 0
192/1726 40 SO.27 69 19.43 38 44 31 0
192/1741 40 50.09 69 19.54 32 34 29 0
193/1441 40 SO.32 69 19.92 31 37 23 1
193/t632 40 50.3S 69 19.35 34 37 31 0
193/1647 40 SO.60 69 19.60 37 38 35 0
19S/iO03 40 SO.18 69 J9.03 3S 38 30 0
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z [AT LONG J)FPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

i9S/i033 40 50.02 69 19.Si 34 37 31 0
19S/i048 40 50.08 69 19.93 33 36 30 0
201/094P 40 50.38 69 19.49 31 36 25 0
201/iI28 40 SO.22 69 1.9.70 33 37 28 0

201/i143 40 O.9 69 19.47 39 44 34 0
201/IIS8 40 SO.74 69 19.40 39 40 38 0
201/1213 40 SO.74 69 19.33 37 39 34 0
201/1228 40 SO.72 69 19.19 36 38 34 0
201/1243 40 SO.82 69 19.19 3S 36 34 0
201/2029 40 SO.23 69 .19.98 27 28 26 0
201/2044 40 50.21 69 i9.57 33 37 28 0
201/2059 40 50.19 69 19.i 33 35 31 0

BOX BOUNDS: 40 SO.OON TO 40 SiO'.00N 69 20.OOW TO 69 21.OOW. .

191/1210 40 SO.65 69 20.38 30 34 2S 0
19S/1335 40 SO.01 69 20.44 25 25 24 0
20i/09S7 40 SO 25 69 20.33 24 27 21 1
201/10i2 40 SO 38 69 20.80 26 26 26 0
201/1027 40 50.33 69 20.81. 24 26 22 0
201/1042 40 SO.21 69 20.6S 25 2S 25 0
201/1057 40 SO.13 69 20 26 27 25 0
20i/li2 40 50.11 69 20.08 26 P7 2S 0
201/2259 40 50.07 69 20.76 2S 28 22 0
20t/2314 40 SO.23 69 20.93 25 2S 2S 0
201/2329 40 O.3 69 20.96 24 26 19 0

%"-.;i~. .. . .. . .. . .. . ............................ " kg i O W "+6 "k ' O W I...................
BOX BOU.NDS: 40 SO.0ON TO 40 51.00N; 69 21.oow TOf. 69 22.00W.

i92/i3S6 40 50.66 69 2J.08 28 40 17 0

200/iSSS 40 50.42 69 21.09 31 43 22 1

BOX BOUNDS: 40 50.OON TO 40 Si.00N. 69 2.OOW TO 69 23.W.

92/134t 40 50.03 69 22.24 40 47 33 I

BOX BOUJNDS: 40 SO.OON TO 40 St.00N.; 69 23.00W TO 69 24.00W.

191/2132 40 S0.36 69 23.9S 44 49 38 1
200/1610 40 50.33 69 23.89 37 47 18 I!."" B o x U ...........................'. 9 ".. . .'. .............. ...................

BOX BOUNDS: 40 90.OON TO 40 51..00N$ 69 24.00W TO 69 2S.00W.

191/1947 40 50.93 69 24.58 46 51 3S i
T. o o . ........................o.. .......... ......... ....

BOX BOUNDS: 40 51.OON TO 40 52.OONL; 69 14.00W TO 69 17.OOW.

193/1951 40 52.00 69 16.79 52 S3 so 0
" o x O. .... ...' .........' ......O ...' ... ... ......' ..... ........... .......... ..

POX BOUNDS: 40 51.OON TO 40 S2.00N.; 69 17.00W TO 69 18.00W.

193/0711 40 51.93 69 17.37 so s0 SO 0
193/0726 40 Si.37 69 17.S0 so s1 so 0
i93/i851 40 5i.53 69 17.23 so so 50 0
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z L.AT LONG DEPTH(M) SR
BEG MTN DEG MIN AVG MAX MIN

201/18S9 40 Si.18 69 17.8? 44 49 39 1

BOX BOUNDS: 40 Si0,0,N TO 1''4 0 *S2.O0,6,N: 6918.00W T) '69- 9.00W.. .

71192/1!5-58 40 51.42 69 1.8.37 49 53 45 I
192/iM3 40 s1.06 69 18.48 47 53 41 ±

41. BOX I3OUNDS: 40 0i 0N TO 40 S2. 0N ; 69 It9.OW TOI 69 20.00W.

192/1426 40 51.62 69 12.35 31 34 28 0
.92/1441 40 S,87 69 19.39 40 46 34 0
201/RS 40 51.14 69 19.36 34 37 31 0

* 201/1313 40 Si.69 69 19.76 26 32 20 1

BOX BOONDS: 40 Si.(JON TO 40 52.00NW 69 20.00W TO 69 21.00W.

i92/i4.1 40 51.20 69 '0.13 23 2? 19 0
201/2344 40 51.50 69 20.64 29 38 19 1

*BOX BOUNDS: 40 Si1.00N TO 40 52.00N. 69 24.00W TO 69 25.00W.

191/2002 40 51.42 69 24.89 44 51 36 1

BOX F7ONDS: 40 52.00N TO 40 53.00N. 69 i5.00W TO 69 t6.00W.

199/0405 40 52.76 69 iS.69 55 S7 52 0

BOX BOUNDS: 40 ? D0N TO 40 5 " 3 " . ,0N: 69 16.00W Ti) 69 17.OOW.

1 ±93/0626 40 52.92 69 16.1± 57 se 56 0
193/0641 40 92.61 69 t6.40 56 S6 ss 0
193/0656 40 52.33 69 16.90 ss s6 53 0
201/1844 40 52.15 69 J6.82 so S2 48 0

BOX BOUNDS: 40 "52.O'N TO 40 93.00N.' ' 69 19.00W TO 69 20.W.

201/1328 40 52.7S 69 19.80 36 44 27 1
201/2349 40 52.90 69 19.9? 36 44 28 1

BOX BOUNDS: 40 S2.OON TO 40 53OON; 69 2.00W TOi 69 22.00W.

200/2356 40 52.8? 69 21.68 43 s i 35 1

BOX BOUNDS: 40 53.OON TO 40 L4OON; 69 iS.00W TO 69 16.00W.

193/0541. 40 53.88 69 IS.4? 58 60 56 0
193/0956 40 53.5S 69 IS.66 58 60 56 0
193/0611 40 53.24 69 iS.90 57 s8 56 0
20i/J.829 40 53.18 69 5.8i 56 59 52 0

BOX BOUNDS: 40 53.ON TO 40 4.OON; 69 7.'W TO 69 18.00W.

199/0349 40 93.72 69 17.15 41 53 23 0

BOX ROUNDS, 40 G3.00N TO 40 54.00N 69 *S.00W TO 69 i9.00W.

199/0334 40 53.90 69 18.77 3S 43 26 1

BOX ~ ~ ~ .. . ..UtS .. .......6" k a k; £ i 2 6 + 9 0 0 .. ..................
P OX BOUNDS' 40 S3.OON TO 40 S4.0W 69 19.00W TO 69 20.00W.

201/1343 40 53.98 69 19.08 34 42 25 1
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BATHYMETRIC MEASUREMENTS OF PHELPS BANK
U.S.N.S. HAYES: JULY 1982

DTG.Z LAT LONG DEPTH(M) SR
DEG MIN DEG MIN AVG MAX MIN

BOX BOUNDS: 40 53.OON TO 40 S4.00N3; 69 20.00W TO 69 21.01 ...W.

199/0319 40 S3.33 69 20.2S 41 47 35 i
20i/001i 40 53.7S 69 20.23 41 47 34 i

BOX BOUNDS: 40 53.OON TO 40 S4.00N; 69 21.OOW TO 69 22.OOW. ................

199/0304 40 53.12 69 .21.86 42 49 34 1

BOX BOUNDS: 40 53.OON TO 40 54.OON; 69 23.oW TO 69 4..W.

199/0249 40 53.22 69 23.65 48 49 46 0

BOX BOUNDS: 40 S4.OON TO 40 S5.00N; 69 i .00W TO 69 i6.00W.

±93/0526 40 54.2. 69 ±..1 62 63 59 0
20i/i814 40 54.26 69 15.06 60 63 56 0

BOX BOUNDS: 40 S4.OON TO 40 S5.00N;' 69 17.OOW TO 69 i8.00W.

201/1358 40 54.97 69 1.7.84 34 42 2S 1

BOX BOUNDS: 40 "4.OON TO 40 SS.OOtN' 69 19.OOW TO 69 20.00W.

202/0014 40 54.30 69 19.04 3S 42 28 1
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