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INTRODUCTION

This report contains hydrographic data collected during three separate
expeditions during 1970. They were SCAN Expedition Leg X, BIOS Expedition
and 7-TOW Expedition Legs V, VI and VII. No hydrographic data was collected

on other legs of the expeditions.

Preceding the tabulated data for each cruise are: (1) a description
of the principal objectives and the hydrographic work carried out including
all dnon-standard9 procedures; (2) the sponsoring agency; (3) publicatioz.s
utilizing data from the expedition; (4) a list of scientific personnel
participating in the collection of data; and (5) a station chart indicating

the station positions.

STANDARD PROCEDURES

Hydrographic Cast Data

Temperature was measured using paired deep-sea reversing thermometers
and all are reported to hundredths of a Celsius degree although for the deep
levels a few specially scaled low range thermometers were read to thousandths
of a degree. Most bottles below 100 meters included unprotected (pressure)
thermometers for depth determination.

Water samples were obtained from Nansen bottles with SCAN Expedition
also obtaining additional samples from Niskin bottles without thermometers.

Salinity for 7-TOW and SCAN was determined using a University of
Washington (1960) conductive salinometer and for BIOS using a Bissett Berman)(now Grundy Environmental Systems, Inc.) inductive salinometer.

Dissolved oxygen was determined by the Winkler method as modified by

Carpenter (1965) using equipment and procedures outlined by Anderson (1971).Ii,
A standard Beckman Model DU Spectrophotometer was used in determining

nutrients for 7-TOW and SCAN. Reactive phosphate was done using the method
of Murphy and Riley (1962) and reactive silicate by the method of Strickland
and Parsons (1968). For BIOS, reactive phosphate, silicate, nitrite and
nitrate were determined using a first generation TechniconR AutoAnalyzerR

and methods developed at National Marine Fisheries Service based on the
methodologies of Strickland (1968).

The observed data have been evaluated using the method described by
Klein (1973). This involves consideration of their variation as functions
of density or depth and their relations to each other and comparison with

adjacent observations.



Chlorophyll and phaeophytin for BIOS were determined fluorometrically
according to the procedure of Yentsch and Menzel (1963) as modified by
Holm-Hansen et al. (1965).

In Situ Salinity/Temperature/Depth Recorder (STD) Data

An STD was used on BIOS Expedition only. The analog recordings from
a Bissett Berman (HYTECH) Model 9006 STD were digitized at standard depths
with corrections determined by comparison with the Nansen bottle data.

These data were collected and processed by personnel of the Data
Collection and Processing Group (DCPG, MLR)*, Scripps Institution of
Oceanography.

TABULATED DATA

4
The time reported is Greenwich Mean Time. For STD lowerings it is

the start down time and for bottle casts it is the time of messenger release.
When more than one cast was lowered on a station, the messenger times for
the first and last cast are given. Multiple casts, excluding the surface
cast, are indicated by a letter following the observed depth. The time
recorded for chlorophyll and phaeophytin is local standard time for the
messenger release on the shallow cast.

Bottom depths, determined acoustically, have been corrected using
Matthews (1939) tables and are reported in meters. Weather and dominant
waves are coded using the National Oceanographic Data Center (NODC) method.

Data for all cruises presented in this report were obtained by bottle
casts and by the STD, and appear in two forms:

1) Data from the sample bottle casts is tabulated with the observed
levels of depth on the left of a page. When salinity samples were
collected and analyzed for all observed levels, interpolated and
computed values at standard levels of depth appear on the right of
the page.

2) For each STD lowering, temperature and salinity values are read
only at standard levels of depth and appear with computed values
of DT and DD on the right of the page. Corrections have been
applied to the temperature and salinity values as discussed
previously in this report.

* Now the Physical and Chemical Oceanographic Data Facility (PACODF).

4



The column headings are to be interpreted as follows:

Z Depth Meters
T Temperature °C
S Salinity 0/

02 Dissolved oxygen ml/L
P04 "Reactive" inorganic phosphate-phosphorous Pg at/L
Si03 "Reactive" inorganic silicate-silicon Pg at/L
N02 "Reactive" nitrite-nitrogen Pg at/L
N03 "Reactive" nitrate-nitrogen Pg at/L
DT 6 Thermosteric anomaly cl/ton

T 3SIGT at = (Ps,t,o -1)10 where Ps,t,o is the g/L

density the parcel would have if moved
isothermally to the sea surface.

DD Geopotential anomaly, referred to the dyn. meters

sea surface.

FOOTNOTES

In addition to footnotes, several special notations are used without

footnotes because the meaning is always the same.

A, B, C and D: After depth value indicates successively deeper casts on
expedition legs which have multiple cast stations. The upper cast
originating at or near the surface has no letter following the depth.

K: Both protected thermometers in the sample bottle malfunctioned. The
temperature was inferred from the pressure thermometer and wire depth.

P: After depth value indicates the Nansen bottles pretripped or posttripped.
Data entered only when considered useable.

U: Uncertain value. Values which are not used in interpolation because
they seem to be in error without apparent reason.

V: Because of time differences, overlapping casts show some differences.
Values not used in interpolation.



SCAN EXPEDITION LEG X

The purposes of Leg X were: (1) to survey sites for the Joint
Oceanographic Institutions for Deep Earth Sampling (JOIDES) program;
(2) to measure the He3 and He' flux from the crust in regions of high
heat flow and tectonic activity; (3) to study the relationship between
vertical eddy diffusivity as measured by excess radon and precise tempera-
ture gradients in bottom water, and (4) to make detailed geochemical
sections across the East Pacific Rise and across the eastern Equatorial
Current system.

Detailed heat-flow crossings were made of the Galapagos rift zone
and East Pacific Rise to attempt to determine the width of the intrusive
zone of both ridges.

The hydrographic work on this leg comprised 20 single or multiple-
cast stations with as many as 22 bottles per cast. Most of the deeper
casts were lowered as near the bottom as possible.

The nutrient samples were frozen and analyzed later ashore. Because
of the variability in duplicate samples, none of the nutrients have been
tabulated in this report.

Leg X of SCAN Expedition was funded by the National Science Foundation.

PUBLICATIONS UTILIZING SCAN EXPEDITION DATA 4

Anderson, R. N., and J. G. Sclater, 1972. Topography and evolution of the
East Pacific between 5S and 200S. Earth Planet. Sci. Lett., 26:
433-441.

Sclater, J. G., R. N. Anderson and M. LeeBell, 1971. The elevation of
ridges and the evolution of the central eastern Pacific. J. Geophys.
Re8., 76: 7888-7915.

Sclater, J. G., and V. D. Klitgard, 1973. A detailed heat flow, topographic
and magnetic survey across the Galapagos Spreading center at 86"W.
J. Geophy8. Res., 78: 6951-6975.
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PERSONNEL

SCAN Expedition Leg X

Ship's Captain:

Bonham, John W. RV ARGO

Personnel Participating in the Collection of Data:

Craig, Harmon Dr. Chief Scientist
Bradley, Douglas Electronic Technician
Brennen, Robert E. Marine Technician
Chung, Yu-chia Graduate Student
Dixon, Fred S. Marine Technician
Elston, Marvin D. Associate Development Engineer
Holzapfel, Eugene Ornithologist, Bishop Museum
Hubenka, Frank Electronic Technician
Huffer, Robert P. Marine Technician
Kroopnick, Peter M. Graduate Student
Liebertz, Paul J. Marine Technician
Rodgers, James E. Maintenance Technician
Sclater, John G. Dr. Research Physicist
Walsh, Thomas J. Laboratory Technician
Weiss, Ray F. Graduate Student
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BIOS EXPEDITION

The purposes of this expedition were: (1) to sample phytoplankton for
horizontal and vertical distribution studies; (2) to make fine-scale vertical
and horizontal zooplankton collections with a Longhurst-Hardy Plankton
Recorder, and (3) to collect squid for taxonomic, biogeographic and
ecological studies.

The hydrographic work varied from Nansen bottle casts of 5 bottles
lowered to 200 m to casts of 20 bottles to approximately 3900 m. The STD
was lowered to 500 m except for one 1000 m lowering.

Following the hydrographic and STD data are tabulations of chlorophyll
and phaeophytin for the cruise.

BIOS Expedition was funded by the University of California.

PUBLICATIONS UTILIZING BIOS EXPEDITION DATA

Haury, L. R., 1973. Sampling bias of a Longhurst-Hardy Plankton Recorder.
Limnol. & Oceanogr., 18: 500-506.

Haury, L. R., 1973. Studies on the sampling and small-scale pattern of
marine zooplankton. Ph.D. thesis, University of California, San Diego,
176 pp.

Haury, L. R., 1976. Small-scale pattern of a California Current zooplankton
assemblage. ar. Biol., 37: 137-157.

Haury, L. R., 1976. Comparison of zooplankton patterns in the California
Current and North Pacific Central Gyre. Mar. BioZ., 37: 159-167.

Wormuth, J. H., 1971. The biogeography, systematics and interspecific
relationships of the Oegopsid squid Family Ommastrephidae in the
Pacific Ocean. Ph.D. thesis, University of California, San Diego,
189 pp.

Wormuth, J. H., 1976. The biogeography and numerical taxonomy of the
Oegopsid squid Family Ommastrephidae in the Pacific Ocean. BUZZ.
Scripps Instn. Oceanogr., 23, 90 pp.
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PERSONNEL

BIOS Expedition

Ship's Captain:

Davis, Laurence E. RV Alexander Agassiz

Personnel Participating in the Collection of Data:

Haury, Loren R. Graduate Student
Wormuth, John H. Graduate Student I Cruise Leaders

Bradley, Douglas C. Electronics Technician
Mantyla, Arnold W. Laboratory Technician
Rowe, Raymond A. Assistant Programmer
Venrick, Elizabeth L. Dr. Research Biologist
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bIOS EXPEDITION CHLOROPHYLL AND PHAEOPHYTIN

Date Local Depth Chlorophyll -a Phaeophytin

1970 Time meters mg/M
3  mg/M

3

March 27 1520 1 0.06 0.01
(+8) 11 0.08 0.03

31 0.06 0.02
Station 1 46 0.09 0.03
290 02.SN 62 0.10 0.04

118" 06.01W 77 0.15 0.07

92 0.14 0.10
112 0.14 0.20
137 0.11 0.08
168 0.03 (.03
203 0.00 0.02
238 0.00 0.02

March 28 0132 1 0.07 0.02
(+8) 11 0.07 0.02

31 0.06 0.02Station 24600 .0
29 10N46 O. 09 1). 03

29 01.0'N62 0.10 0.041180 07.5'W 77 0.10 0.04

92 0.19 0.18
112 0.15 0.18
137 0.04 0.0,
167 0.01 0.02
201 0.00 0.01
235 0.00 0.02

March 28 1451 1 0.04 0.01
(+8) 11 0.07 0.00

Station 3 31 0.07 0.00

280 56.0'N 47 0.09 0.00
62 0.12 0.03
77 0.13 0.04

92 0.31 0.20
112 0.18 0.12
137 0.11 0.10)

168 0.01 0.04
203 0.00 0.02
238 0.00 0.01

March 30 0800 0 3.72 (.32

(+8) 6 3.12 1.23
10 3.67 (o.28

Station 4 20 2.80 V.2

28* 38.0'N 25 1.32

1150 31.0'W 36 0.63 0.2
36 ().33 .j
46 0.18 0.23
61 0.11 ('P
76 0.09 0
92 0.04 0, [IS

101 0.02 (.11,
121 0.01 ,,

March 30 1417 1 0.3-
(+8) 11 0.(,2

Station 5 26 0.61
36 0.64

28 32.'N 46 1.1
115" 13.0'W 6 (3

02 O). 32
77 0.1 Ii

102O

.
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BIOS EXPEDITION CHLOROPHYLL AND PHAEOPIIYTIN

I at Lcl Dpth Chlorophyll-a Phaeophytin

1970 Time Jeters mg/mn mg/M
3

March 31 1127 0 0.08 0.03
(+8) 50 0.07 0.02

Station 6 100 0.43 0.S2

280 19.0N ISO 0.04 0.06

1140 53.01W 200 0.01 0.03

March 31 1302 0 0.13 0.03
(+8) 50 0.32 0.08

Station 7 100 0.25 ".27

250 02.01N 1S 0.01 0.(5
200 0.00 0.03115

° 
45.0'W

April 4 1313 0 0.11 0.04
(+7) 10 0.10 0.04

31 0.43 0.36
Station 10 40 0.37 0.25
230 10.0N 51 0.22 0.02

1080 lS.58 66 0.05 0.05
81 0.01 0.03

101 0.00 0.02
126 0.00 0.02
146 0.00 0.02
176 0.00 0.01
204 0.00 0.02

April 5 1123 1 0.30 0.09
( 7) 11 0.39 0.09

21 0.43 0.10
Station 110.42 0.08
230 38.51N 41 0.20 0.26

1090 30.5W S2 0.16 0.19

67 O.15 0.15
82 0.07 0,08

April 5 1316 1 0.14 0.05
(+7) 16 0.17 1.04

Station 120.21 0.06
Station512 40 0.52 ,. ,6
230 40.5'N 51 0.36 o.

109 27.5'W66 0.11 0.1

81 0.03 ). 0-
101 0.(1 0.04

April 5 1605 1 0.15
(+7) 16 0.13 0.03

31 0.42 0. 23Station 13 40 0.34
230 49.0'N 51 0.42

1o90 12.5'w 66 0.25 0. 1.1

81 0.0 0.00}(191()101 0.1

t

, , . .. .. ' . '" T _ / ,,'. ,, '- .. .



BIOS EXPEDITION CHLOROPHYLL AND PHAEOPHYTIN

Date Local Depth" Chlorophyll-a Phacophyt in

1970 Time meters mg/m
3  

mg/M
3

April 1 1848 1 0.13 0.03
(+7) 16 0.20 0.03

31 0.20 0.07
Station 11 41 0.39 0.18
23* 5S.0,N 51 0.37 0.27
1080 59.0W 66 0.26 0.14

81 ). 11 0.08
101 0.01 0.03

April S 213' 1 0.16 0.08
(+7) 17 0.17 0.07

31 0. 23 0.10
Station 15 41 0.41 0.17
240 02.5N

108' 45.0'W 53 0.48 0.31
67 0.23 0.33
82 0.03 0.07

102 0.01 0.03

April 6 0019 1 5.63 0.74
(+7) 16 7.86 0.44

Station 16 31 0.43 0.13
41 0.23 0.13

240 09,0N 52 0.12 0. 12
108* 31.51W

67 0.08 0.15

82 0.02 0.08
102 0.02 0.09

April b 0252 1 3.40 0.47
(+7) 16 3.45 0.37

Station 17 30 2.61 0.51
38 0.42 0.28

240 10.9N 46 0.27 0.18
56 0.06 o. 05

70 0.02 0.04
86 0.01 0.03

April 6 0547 1 9.34 1.87
( 7) 6 6. 9.1 1. 51

11 12.08 1.49
Station 18 16 2.W9 0.48
24023.0'N 21 0.59 0,27

31 0.34 0.1f,

41 5.40 0. "0
51 5.36 0. ("1

April 6 0752 1 4.(,3 1.01
(+7) 4 4.01 o. I

Station 19 10 3.(, 1,3.124
° 

30.5'N 1 .3 i

1070 53.0 1W 13 1 . 3 iw
16 0 10
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7-TOW EXPEDITION LEGS V, VI, VII

The purposes of 7-TOW Expedition were as follows:

Leg V: to determine the tectonic setting of the Lau Basin by

geophysical and geological survey work in the Lau Basin.

Leg VI: to conduct geological and geophysical studies in the central

equatorial Pacific.

Leg VII: to collect samples of abyssal and hadal benthic communities
in order to allow a more detailed description of community structure in
those environments.

The hydrographic work on these three legs of 7-TOW consisted of 16

multiple-cast stations with as many as 22 bottles per cast. The deeper
casts were lowered as near the bottom as possible using a pinger and PDR.

On Leg VII the bottom sounding was recorded only on Station 148. However,
since the procedures used were the same as on the previous legs, it is
assumed that the bottom bottle on all deep casts is within 100 meters of
the bottom except Station 151 where a pretrip occurred.

Although water samples were collected for additional analysis both on
shipboard and ashore, this report includes only depth, temperature, salinity,
oxygen, phosphate and silicate.

The 7-TOW Expedition was sponsored by the Office of Naval Research and
the National Science Foundation.
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PERSONNEL

7-TOW Expedition Legs V, VI, VII

Ship's Captain:

Phinney, Alan W. RV Thomas Washington

Personnel Participating in the Collection of Data:

Leg V:

Sclater, John G. Dr. Research Physicist Chief Scientist
Ballard, Edward N. Marine Technician
Carpenter, Steven Student, UCSD
Edmond, John M. Research Assistant
Hawkins, James W. Dr. Assistant Professor
Hohnhaus, George W. Marine Technician
Mantyla, Arnold W. Laboratory Technician
Moore, John M. Programmer
Natland, James H. Research Assistant
Saban, David Marine Technician
Wilson, Clark Graduate Student

Leg VI:

Winterer, Edward L. Dr. Professor
Allison, Edwin C. Dr. Research Associate
Ballard, Edward N. Marine Technician
Corwin, Robert Student, UCB
Edmond, John M. Research Assistant
Gangloff, Roland Student, UCB
Hohnhaus, George W. Marine Technician
Jarrard, Richard D. Research Assistant
Lonsdale, Peter Research Assistant
Mantyla, Arnold W. Laboratory Technician
Michel, Robert L. Research Assistant
Moore, John M. Programmer
Natland, James H. Research Assistant
Saban, David Marine Technician
Wells, James A. Marine Technician
Wilde, Pat Assistant Research Oceanographer, UCB
Wilson, Clark Graduate Student
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Leg VII:

Hessler, Robert R. Dr. Associate Professor Chief Scientist

Bieri, Rudolf H. Dr. Specialist, Physics
Cisne, John Graduate Student
Edgerton, Carol C. Laboratory Technician

Edmond, John M. Research Assistant

Elston, Marvin Computer Technician

Jumars, Peter A. Graduate Student

Kaye, Hugh Ross Electronics Technician
Koide, Minoru Specialist, Marine Chemistry

Luke, Spencer R. Laboratory Technician
Michel, Robert L. Research Assistant

Rokop, Francis J. Graduate Student
Schroeder, Roy Graduate Student
Wells, James A. Marine Technician

Williams, Peter M. Dr. Associate Research Chemist
Wilson, George Graduate Student

Zelesky, Beverly Graduate Student
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2030 2.12 34.637 .38 2.60 139, 41.0 9500 1.55 34.683 3.61 27.775 33.5 3.342
2239, 1.99 38,686 39 2,61 336, 39.7 3750 1,45 0 469 .8,03 j7.789 31.9 34.52

242r 1 .87 34,655 3,48 2.60 138, 37, 8 800 1,1 34.690 4,18 27,796 30.4 3.557

264 2, 177 34,667 3,59 p.59 141, 36.1 425 x.o 34.,699 4,61 27,011 291 3,657

284 1,71 34,672 3.60 2,46 140, 35,3 450L o 1 4, 3 5. .60 27,814 29.6 3,753

29 2 1.68 34.678 5b 2 ,5 146. 34.7 4756 1.05 3 5062 4.82 28.113 30,2 5,50

30478 1.6 3, 672 2,52 1 ;. 38..

3ibso 1,6k 38,680o 3.54 2,50 1'40. 34, .
31990 1.61 34,676 34,3

3359( 1.58 34.681 3,62 2.8 105, 33 7

38560 1,5b 34,681 359 238 146, 33.0&

35580 1.54 34.663 3,67 2.35 142. 33.3

3659c ,50 34,682 .83 ". 1 192. 33.1

3754
C  

14 50694 0,5 2,37 136. 31,

36643 1.4 1 3 4.6 q9 128 31 .2
39b73 i.35 34.700 .2A 2.26 123, 30.7

*059 1.21 30.7t1 4.56 2,24 103, 29,9

41633 1.13 3.704 4.65 p.23 126. 29.0

515C 1.0 34 696 4.60 2.16 128. 29.3

474/ 1.05 34.689 117, 29,
46273 1.04 3 .6 8 4*60 2.16 1 8, 29,6

0670 1.c4 34bp,7 4.88U 2,20 130. 29,7

"711c 1.5 34,689 .,70 2,27 129, 29.,

472C 1,35 34,690 480 2.21 129, 29,5

.75.r 1.06 34.692 ,90 2.17 29.0

47.03 1.,0 30,69* 4.94 2.22 126. 29.3

4774C j.15 30,693 2,23 29.3

40



RV TOA WA00I406U 7-Tnw IXPCDITION L
L
G I 1I

LATITUDE LUNGITUUF 90/UAy/yR mrSSLN6rM fl100 ;OTTUJ WIU SPEED WCTHLk rlUM'AT stVFS

S30o.7s 168 39.6. 6/ ST7 125% 1830 GMT 5l73M 360 880 6 16U 12 10

Z T 3 02 P0* £103 h'32 No OT 2 T 02 $161 UT D

1 38*39 3,39 w,52 0.1
8  

O. 6I0 0 2839 33,593 4.53 21.189 660.9 0.000
30 29.20 3.321 9.98 0.19 0. 558.3 10 29.20 1.321 .51 22.59 558.3 0.061
50 29.20 39.322 4.95 0.32 0. 50.2 20 29.20 5.321 9.50 22,259 953 0.117
76 29.20 25.336 9.43 0.26 1. 557.2 30 29.20 35.321 9,98 po,259 558,3 0.173

100 28.68 35,790 4.36 C.23 1. 308.0 So 29.20 ,33j 9.95 2259 55,.2 0.28
130 26.26 36.171 ,135 o.37 1. 905.7 75 29.20 39,335 9.93 2269 S 5 2 0.925
171 22.59 36.101 3.76 0.63 1. 309.3 100 28.68 35.790 9.36 22.184 5b. 0 0.519
210 19,99 25.681 3.61 0.86 3, 2 5.5 123 26,7 36.129 9,19 23.669 923.5 0,677
230 16.55 35%.277 3.21 ,13 6. 215.7 130 29.99 3f,198 3.95 24,36 330,3 0.775
3oo 12.63 39.911 2.35 3,81 15. 162.1 20 0 .2 3-5.0 3,65 25:329 265.3 0.932
355 i0.23 29.751 2.25 1.90 24, 131.6 230 16.53 5,277 3,28 25,851 215.7 1.056
919 8 .94 3.673 2.39 2.07 28, 116.9 30C 12,62 3 91 2.35 26.916 lb.1 1.154
;90 7.9 .3,609 2.1 36, 107.C 900 9.22 39.693 2.30 26,862 119.8 1.303

599 7.39 39.578 2.58 2.18 ;0. 1c1.o 5oo 7.83 39.629 2.96 27.00 105.9 1.925
59q 6.81 39,552 2,5 2.38 43, 96. 600 6,80 79,553 2.55 27.115 95.9 1,53%
699 6.97 39,391 2.S9 2,56 '5 92 70, 6.t8 39,533 2.58 27,182 89.3 1.637
695 6,19 29,53 8 5 2.49 50. 895 80 3.3 3.'17 2,66 27,269 81,7 1,732
799 3.94 3.517 2.b6 2o.7 61. 61.8 1000 4.92 34.530 2.63 27.393 69.9 1.903

89 5.13 29.316 2.69 .65 67. 78*3 1200 1.5" 39.557 2.79 37.99 59.3 2.05;9 3
84A 969 39.322 2.61 p.73 74, 73.2 1500 2.81 29,590 2.89 27,603 r96 2,299
99 ,.68 39.325 2.60 2,7 12.8 175b 2.96 34.610 3.01 27.899 45.2 36
1034A 4.19 .. 538a 2.65 P.81 82, 66,8 2000 2,21 3.b3 3.07 27.683 91.9 2.520
10 5 4.1 5 3.538 2.5 2.87 87, 66,9 2257 1,99 ".651 3.1 27.71. 39.0 2.89
1239A 3.%3 34.56* 2.77 p .. 104. 37.' 230 1.63 3'.660 3.29 27,734 37.1 2.765
1-39A 2.92 3.591 106. 31.0 2750 1,7' 14,670 2,36 27,749 35.7 2,982
16340 2.61 39,608 2.95 p.86 122, 71 300 1,63 34,675 3,50 27,762 34,9 2,993
139* 2.33 39,623 5.03 a.78 16, 93,9 3230 1.5 39,6 3 67 p7.772 33.5 3.106
2037A 2.18 39.63b 3.07 2.84 133. 41, 3500 1.50 3.685 3.69 37,779 32.9 3.216
2237a 2.00 39.650 3.17 p7, 199. 39.1 3730 1.43 314.69 3.83 27.789 31.9 3.325
2936* 1,b 3.6:57 3,21 2.79 1q7, 37.6 'OOi 1.4 34.693 3.87 27.793 33.6 3.932
26390 1.7 39,66b 2.32 2.18 198. 36.2 4230 1.36 34.703 9.30 27,803 50.7 3,590
2836A 1.71 34.671 3,90 2.67 196. 35. 4 301 1.08 34,698 9.56 27.89 29.1 3.692
2998o 1.63 19.683 3.90 2.6 3 197, 475u 1,07 34.700 4.69 27.827 28.3 3.790
3- 15 5 1, 503 a 3711 72 27,2 , 3 36

32038 1.55 39.660 3,64 2.65 197. 33,6
3'78 1.52 39.681 3.73 2,68 196. 35.3
3
5  

L.'9 29.66 0.66 196. 32.7
366r 1.96 34.b6b 3.81 2.59 10. 32.5
3792 j.. .3,697 3.64 2.62 31.6
3920 3,93 39,699 3.86 2,62 31.6
07. 1,3 34,692 3,92 3.62 31:,

9179 1.38 39,699 4.i3 2.12 31.0
.32 1.3 3..705 9.46 ,7 30.3
'.81 1.02
31 I.U

?  
34,7o8 126. 28,3

993 ." 39,708' 9.7- 2.55 1ic8, 26,4
90-- 1.39

3101' 1.11 39.710 .7 .193 128. 284
S1l7c i131 34.711 4.74 p.38 126, 26,5

5126, 1.1 2 39,707 9,.74 ?2,9e 1*6.i 28.7
5131. 1.12
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RV ThO6AS AS1IN61 7-TOw XPDO17 LLG V1 120

LATITUDE LONGITUUE MO/UAT/YR 01&S (LNG[0 TF pOTTOM wINo SP70 wC T4HLR PU3,ANT WAV
3 13.2N 164 45.bw 6/ 9/70 1934 0051 uM 56030 120 0601 1 090 8 10

z T S 02 PO4 S103 .n72 N03 17 z T S u2 7340 [1 UL

1 28.02 34.586 '.68 0.19 1. 513.5 0 28.02 34,580 4.60 22.100 513.5 0.000
30 28.02 2I.553 '.61 0.19 2. 574.2 10 26.02 54.581 4.62 2.096 513,? 7.05?

503 35,04 2453 46 .3 1 7, 0 280 455 '.5 2 2,65 ?14.0 U.111

176 27,5 3%.892 9,4 0.5 1. 37' 20 28.03 34,0 5,7 2.9 7, .1
101 26.78 4.932 4.18 0.42 2. 310.5 50 28.0" 3-..53 4.b3 22.090 574.5 0.i?"
131 16.421 34.92 .7 1 i 255.5 Z 70 2750 ,409 44 2.6 S36.0 ,'
173 10.63 34,556 2.43 1.63 152.6 100 26.01 ,.929 4,20 22.1.4 511.6 .560
212 10,66 24,738 2.15 1.9 25,5 ,18,7 '.764 3,05 24.65i 310.2 0,663
252 10.50 24.756 1.56 2.11 26. 135.7 150 12.80 5b43 26i 26.177 184.9 0.172
3 0 9 .9 3 '14.,1'. 1 ,2 ' 208 26,. 129 .4 20 0 1o.65 74. 6" 2.25 "16,61 33,7 0.1.
356 9.37 34.683 1.62 2.26 31. 122.8 2-S 10.1 A4.757 1.59 26.93 335p 0.003
420 8.17 3.642 2.02 2.15 31. 116.7 200 9.9" 5.736 1,62 26.159 129,5 0,9S2
490 8.16 34,609 1,03 2.27 35. 110.2 400 8,95 54.659 1.90 26.875 118.5 1,082
599 24,599 1.62 2.48 39. 500 8,09 34,607 1.98 26,972 109.:4 1,20659o 7.29 34.581 1.23 2.69 4 6, 100,1 600 7.27 34,582 1.21 27,U7? 99,9 1.220
640 6.71 34.570 0.98 2.89 53, 93.3 700 6.12 74,553 1,34 27.305 87.2 1,43
698 b.1 34.55. 1.33 2.85 57, 87.6 860 5.47 34.546 151 274#11 0.1 1.516
797 54~9 3 ,5456 2.7b P 9 6 80 s4,592 1,89 27.380 70.0 1.687
8'? 5,24 547 1.66 2.82 7. 77.3 1200 3,92 39.572 2.02 2717 61,9 1.8009386 9.75 24 .550 1.3 272 79, 71.7 150 3.01 34 .603 2.09 27,388 51.0 2.04 1
94.8 4.76 34.550 1.83 2.83 78. 71.8 175u 2.56 34,621 2.29 27,b44 45.7 2.187
108 4 .3 3,5 1.9. 2.81 8'.. 67.6 2000 2.20 34,. 35 2,56 27.6,88 *1.5 2.321
14 435 34,5 1.' .7. 85 67. _2' ,9 4 26 27,1 28, 2,4
12360 3.83 34.569 2.05 2.62 95. 60.9 2500 1.8 24.661 2.82 27.134 57.1 2.565
14366 3.18 2.594 2.08 3.8 310, 53,0 2750 1.73 4.665 2.91 27.745 36.1 2,682
1634A 2.73 24.615 2.14 3.86 12, 47,5 3000 1,65 34670 3.12 27156 33.1 2.797
1
6 3
2 2.5 3 4.624 2.90 7.7f 126. 44,6 3250 1.59 34,676 3.28 27.165 3 ,2 1.917

20316 2.16 34.641 '.5o 2.72 131. 41.0 3500 1.51 94.641 3 24 7.175 32.3 3.022
2229A 1.97 3.653 2,66 2,70 139, 38.7 375 1.4 70,b44 3.60 2?7185 32.3 3.132
24271 1.87 659 2,77 2.65 140, 37.5 '.0. 1.40 4. . 91 3.93 i7.91 31. 3.291
26254 1.79 34.663 2.59 3.69 193, 36.6 4250 1.33 3,.696 4.02 27.600 30.9 3,3.4
2824A 1.71 34.666 35.8 450 1.26 34.701 4.24 27.09 30.0 3.152
28378 1.71 34.670 2.93 2.56 149. 35.5 4750 1.2. .770 4.30 27,813 29.7 3555
3320A 1.64 34,669 3,1 ,735.3 5000 !, 4,747 4.,35 .7814 29.6 3,9
30289 34 .671 3,01 2.59 147, 35.0 5250 1.27 .707 4.%5 27,833 29.7 17

3226, 1.59 4.674 3.26 2.55 0 34,3
33 5 1.57 34.680 3, , 2,3 148. 33.7
3479" 1.52
3599, :.49 34682 3.90 2. 13,. 33.0
37 '_ 1,.4 34,689 3.59 2,98 1%3, 32.,
3849, 1. 4s 34.667 3,69 2,45 140. 32
3974t) 1.41 34.690 3,q2 2.43 14 0. 30.9
4124 1.35 34.699 2,43 13. 31.2
4.76' 1.3e 34.696 4.02 '.39 134. 30.6
4427[ 1.26 34.699 4.20 2.34 130. 30.2
4631: 1.25 34,?04 4.27 2.31 128. 29.8
4631, 1.23
5092 1.25 3,.701 4 36 2,29 129, 29,5
5250 1,27 34,707 4.45 2.29 127. 2:7
5292" 1.28 34.702 4.42 2.31 127. 30,1
53236 j.28 34.701 4,4 2.29 127. 30.2

RV 7HE)0AS ASHIN6TUN ?T70 rXPLOITIO LE6 VI 12 4
IAT1TU0 LONGI0U01 N3oUA/YR M4S/7N86rR 71"t nT

T
O INU 0P7tC wJATHLR 8t768 0 2T WAV? 9

S 54.51 158 34.7 . 6/12/10 3809 0039 0 . 49938 050 2047 2 060 8 11

2 S 02 PO4 5477 6n2 N03 T z 7 9 02 S34 31 1'3'

0 27.48 34.599 4,62 0,27 5559 0 ?7,.8 34,19 4,62 222814 555,: 00
29 21.8 34,595 4,65 0,23 2, 556,2 16 27640 34,594 4,63 22,2 2 556,1 0,056
98 27.4b 34,595 4.62 .30 2, 556.2 2! 27,. 74,597 4,69 22.201 556.2 0.111 *
73 77,96 34,677 S,5 4,3 2, 553s. 30 G 37,4 1494 4,65 22,.201 "5,.2 0,.16-7
98 27,02 3IO9 4,91 , 5 7,46 39,603 6,62 22,466 55,7 0,279
167 13 U 4*3 1,91 3,74 18, 215.t 7b 21.- 34.b95 9.56 22,364 97.9 0,417
168 11,96 34,727 0.12 3.52 29, 163,2 100 26,15 74 46 1 G,26 22,867 900.2 0.549
207 11.08 314.78 0 .2

7  
2,51 31, 19,. 125 19,58 7',.7 2.11 .11623 237.7 0.62

297 10.56 3-.707 0.39 2.53 33, 103 1 12.6- 5.,56 0.66 4.162 386, 0.691
296 io.15 39.698 0.18 2.55 35, 139.2 200 11,20 S4.740 0.14 26,0 190, 0,72
3"a 9.66 34.483 G,32 P.o51 37, 127,9 254 10,53 41.,747 0.39 16,6S0 13"9,4 3,464
917 9,24 34, 6 0.3 ,69 39, 122, 30 1,1 -4,9 ,8 411. 156 J47

481 8.54 3.619 ,33 2.91 '6. 115.o 40 9.34 '.,66 0,34 24,821 1/3,7 1,6
557 7.70 34.579 c. 19 3.0 535, 106,0 0, 8,39 * pbl3 0,30 6, ts, 13,4 1,12
635 6.76 3.537 r.29 '.10 68, 95,1 60 7.17 '.55 7,23 27,34 10,7 3,374

712 6,04 34,530 u.37 3.18 7. 87,9 b.l 34',77 o.3-5 274.b ii31

966A -.- I 34,553 1,09 3.069 99. 68.6 1100 7.42 ,,5? 3,5 ;5c7 50,4 3.43'
1007 ,3 34 ,597 1.15 3,23 98, 67,7 1500 2,99 .99 1.06 27,586 51,3 2,004

11610 3,73 e,572 1.50 3,98 113, 597 179 2t ( 7,,, ./3 2.14 2?,494 495 2,194

3354 526 3 .56 3,7 30 12, 4 ,7.'02 2,.. be49 210 '6? 421 ,

124 20 3G,61 3,9 .9 1 130, 
9

9n ,/t 
2
1 ',.4 774 .17 39, 2,420

3 946A4 ., 34,6G32 Z,17 ,78a 194 - ~ .7S 4,, '4 1, /7,47 36, ,2143 2,12 3..Q40 2.76 2.5 1.9, 0,0 3610 1.73 ,.. 0 .7.M 35.9 2,7,12 3
41, 1,97 34,63. ~ ,3 13 .o .2, 3' SO, '.- 70' .79 3,., 4

2559A 1,88 34,697 C," , l 053 177 3 ,9 4, 7 .71 7,.6 To 9 7,1
2173q j.2 3.,662 j.70 ;.7i 152. *, 77. 1, "..' 1 ,5 2,7 .1 7.32"
2937A 3,7 34.666 3,8- ~,3U 15,3, 4 ~ 33' ~ ~77 3. 1 71,7

3136. ,66 34,68 -44 2,62 15,3ls" ,3~,''9 7,4 3, 77.
33364 3,9 34,674 3.37 P,. 5 , 94, 0"L 33 4* n.,7 776 3, ,
35350 i,55 34.677 3.5U 7,57 152, 3
373 4, ,49 1 74.4t0 5.5u I-31'. 7.
38.1 3,4 34 ' ..602 35 ,' 4,7,
3931A 1.4U
90344 1:39 ' 1.687 3.16 4.43 1., 93.:
41776 i.31 34,488 3,82 ,,44 j95, 3S.

4342 1 1 ,.3 *
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80 D" S406 0600204020 
7-1(4FPE 00011220 LIV V2

22 37.8, 2 6 9 306 6/26b/70 21001 20 19 (.1 0300 070 2201 1 0 90 1 5 F

T s 3 2 004 S203 NI'? 803 ry I .0 02 SIU' 01 (A

265 306b 0.7"4:1 0:,24 1: 21,90 26.50 7,637 9.72 22.0 3/, 000
60 5.0 340 7.1 0.13 2. 19. 3S2,83.5 ,2 210 2. .

4'., 3075 486 0.2' 21 05 1 ' 6, 460 073 22,64 t- 1, 0.104I
2' 225 3o01 0.3 !. 2. 31. 3 26,0 34,605 03 7 22.T642- & /. S ~

l . 1ot 34. ~.0 10 0.%3 4. 505.9 S c 26 .02 .630.S 4.7 6 22.62 19 0.21
.L 7.8 3.,0 2.7 .7 IS: 222 701 2 5.538 %4.693 0.80 2,955 '91 .1 0.0

1' I.' 3...12 0.7 2.0 o 2 163.9 I.L 23.86 1 3.82 0.8 2546 45, 0.
3. oj.7 34.7 ? .l6 2.5 1 So4. 143.0 12% it2.02 3n .35 ?Q,180 37,8A 0.4b0
311 O."8 30,609 ,.47 2.6 . 133s.2 250 20.03 3 4.916 0,26 24,.00 4 24,0 0,605

n. .0 .. 5075 V..4 ".73 03. 120.8 200 10.01N04.438 2.79 23.186- 222.0 0.85
4' .050 3 o,30 1).34 2.73 4 11.9 201.53.41 27 26,2 7, ,130. 8.0 34,56 0.30 282 00.111.9 1~ 10.37 3.7 .82.7 0. .2

621 .14 34,36 .60p. 9 10. .a. 10 34.372 0.00 26.874 12. 1T1.
'u1 6.7 74'2 0.I U614 0 70 9.8 soc 8.06 5 4.56 0.30 2 6.9C3 11 1 1.2

8in 5,55 3.1 07231 808.3 600 7.20 3 4.37 0.60 ?07 0. 140
8070 3.. 3003 o.1. 3.1 . 77.0 70c, 6.38 34.520 8,61 7.16 9, 2.512
9.00 u.v 3 ,5' .83 s 3 90 76.7I 801 0.57 34.328 0., 27 8, .10004~5 34535 10 31 0 72. 100 ,9 353 1.00 S727 I 22 27,

10078 1.4 3,1 102 204 103.:8. 120 3,9 4,53 1.29 2705 38 .012~
7  

3.. 0,36 1.7 28. 17. 8.6 250, 297 0,30 1032758 02.3 1.14W
247 29 4.59 117 a.11u 31. 10 25 41199 3 7 3 6, 220

1697, 2.33o67 1.22.101. 07.3 200 2.N. 3463 1.23 27.66 4. .2
18'. ". 34,. 2 P7.01 133,u 035 225 0 1,.9? 73.647 3,03 2 372 39.2 2,.0015

/~8: 2.01 34.b19 2.32 1 .k 10.9, 40 ., 2501( 1 .80 3063 263 37,.130 17., 1 2. 67
2.514t z.:5 31:4.6 2.30 ;,:59 136, 38 .9 2750 1.75 34.663 3.77 27,745 56,31 Z.791
0497 2.8" 341 2.61-p6 156 3 7.6 3001 2 .63 54,660 2.88 37,733 35.3 2 .907

11',.4 461 2.626 136 34.5 3230 1 .5 3 .674 3.00 2 765 54.2 3,01
*9o 1.71 34.6 2.70 41174 156108 30 1.23.6030 27 .173 33.4 3.23
300 .E5 3,5, 1003468 3.03 7.,779 3.9 .
39,1.-,5 34.6750 C-) 7 16. -4. 000 1.45 74663.57 23713 33 33"

5.93 1.9 14679 322,9158 333 05j,1461 37 27,70 51. 1.46
37.0P, 1.48 342 3.00 p200153 33.o 0 1, 3.6339 27.9 3 16 3,07'

.'' .7 4.o .40' ".3 13 12.9 4030 1,30 34.697 0.38 27.8000 3. 3.60',
I.4 1'P 3.004 2.09? 134 32.7 5000 2.36 34.698 0.13 37,199 31,0 1,0

' .j4. 3 .67'9 3 23 .52 20.32 .2
'"'2 1,1430600 3:73 2.09 1-7. 21.9

5I 20 390 383 2.!2 142. 32.04

06,, 1.3 3067 , 0.0 2.03 135. 30.
81 2.3 3466 .30u '.3.205 130 . 50.9
0003, 1. ? 4, U 30.7~'~9 .. 34,633 3:11t, 2.35b 132. 31.:2

.47 1.7 3, 4,.6 7 4 .1 133. 31.0
122 .3? 34,66 4.20U 1 3 3. 301.2

3%'1.27 30 .700 1 4,23 2.33 1 29 . 32.9

5".,' 2h8 2.96 6/21,/70 1 238 1700 687 35888 1 00" 2087 1 20 1 10p

1 02 P00 b203 1402 N02 OT I T7 02 526.7 U1 71'

I~~~~ ,79. 34t8 1i 1.0 2 1. 6,01 30.68:0 1,1.70) p2,67110, ,0
34.678 ':'.65 0.3 1197 2 26,0 54.0 069 e'2,665 3194 02

4t 347 .4A09 0. 2. 4791.. 26 26,07430,680. 0,6832,664 '32., 0 .200t 4,o 480 48 ,3 2 0.7 30, 26,0 5060 7 266 1060,.

1*''. 3~,j3 452029 2 388,0 75 26.08 30600642.0 ,19.7 0.260
10.203 . 9.7 .2 o0 5. 28, 60 3 4,678 4.77 22,66292, 032

e.8L 54.306 3.20 .3# 27)26. 181 20,80 34.7-50 4.8 25.209461.. 0.3 11
31 .,. 43~ 170p.722 2.0'32 20.23 3.832 0,.42 o3.47 005,.A 4,650

5' .2 o l2 .22 2.50 '2,. 239,3 1511 22,97 30.900 4,64 j3,888b 6024 V.737
34,44 ,67 ,6548,126, 200 382 4770 3,02 20,073 8,00,.7

o~j 7,p lo47 0,1 276 4.1264 230 ioe 5:1.31 3,22 23,40 30, .02
0; 92 340 0.2 2.82 50 173 3 30302 3,0 282 26,2 26, 126

4' 7.6 4,0 0.82 2.01 67'. 9',2 400 8.52 34.050 0.6? 26.?87 126.0 1.201
9s0 ' s1 5,0 u.9t ., 74, 80.3 300 7.2y 3-407 0.,2 26,9%2 107,' 1..023~ .0 1.13 f:71.7 8202. 60 6U .36 '4,474 0.82 27120 05.22.3
O 4 06 3',30 .7 50. 90 77,3 700 5.910406 09/716 8, 2.'

34,0.50 .7 88762 00 0,.48 s.1451 0., 724 8,

3. ' 432 .750s 12,3e 1504 7,:l? 34,000 1.80 77,00 30:0 2:2''

I'. 07 214 300 13, 3o 3750 2,4' 0"6152 27,4 , 2.7

I1 3464 2.0 1.826.5,. 70 271 3.66 2,83 PA 36,4287
1154. 665 2.027 5,3, 20 1.6 670 50 7,0 248 ,03

. 'I 11 3 6 2.10 p,? 16, 1s2 020 1.1- 10,6h0 5.22 27,64 33 3167 ,0 .0 S, o 3500 1 ..3 1.60 .,30 .7773 33,0 2,216
67A.836017,3,4 375t 2.403.8 3.44 dw?,?58 35.0 3.528

680 .00 .06 234,23, 4075, 2.,3 4.0 4.,6 /, 30,0 3,. .
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