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INTRODUCTION

The data in this report were collected during Cruises 8404', 8405, and 8406 of the California
Cooperative Oceanic Fisheries lnvestigations (CalCOFI) program aboard the RV D4vrd Starr Jordan o[
the National Marine Fisheries Service and the RV New Horizon ol the Scripps Institution o[ Oceanogra-
phy. In addition to routine station sampling, 24-hour stations were occupied to make several Nansen
casts and net tows in order to assess within-station hydrographic, chemical and biological variability.
Primary productivity casts were taken daily near local noontime.

The data were collected and processed by personnel of the Marine Lile Research Group (MLRG),
the Southwest Fisheries Center, National Marine Fisheries Service (NMFS), the Physical and Chemical
Oceanographic Data Facility (PACODF), and the Instituto Nacional de Pesca (lNP). Many volunteers
also assisted in the collection of data at sea.

STANDARD PROCEDURES

Hydrographic Cast Data

The hydrographic casts consisted of 20 or lewer Nansen bottles lowered to a maximum sampling
depth of 600 meters, bottom depth permitting. Temperature, salinity, oxygen and nutrients were deter-
mined for all depths sampled. Chlorophyll-a and phaeopigments were usually determined lrom the top
l2 depths.

Paired protected reversing thermometers were used to determine temperatures which are recorded
to hundredths of a degree Celsius. Sampling bottles used below a depth of 100 meters were equipped
with unprotected thermometers for determination of the deprh of sampling.

Salinity samples were analyzed at sea using inductive-type salinometers. Salinometers were stand-
ardized with sub-standard seawater. The sub-standard water was prepared from filtered seawater col-
lected in 3O-liter Niskin bottles from a depth of 400 m, gently evaporaled to increase the salinity to
near 35/-. Periodic checks on the concentration of the substandard were made by comparison with
Wormley Standard Seawater batch P-90. The salinity values are reported to three decimal places.

Dissolved oxygen was determined by the Winkler method as modified by Carpenter (1965), using
the equipment and procedure outlined by Anderson (1971).

Silicate, phosphate, nitrate and nitrite nutrients were determined at sea using an automated
analyzer. The procedures used are similar to those described in Atlas eI a/. (1971).

Chlorophyll was measured with a fluorometric technique (Yentsch and Menzel, 19631 Holm-
Hansen e/ a|.,1965\. Subsamples (65 or 140 ml) were drawn from the Nansen bottles and filtered onto
GF/C filters. The filters were placed in scintillation vials containing l0 ml of 900/o acetone and rhe pig-

ments were extracted in the dark in a refrigerator lor a period between one and lour days. The samples
were then brought to room temperature and the lluorescence ol the sample was determined belore and
after acidification with a Turner I ll fluorometer. The potential biases in this technique are discussed in
Venrick and Hayward (1984).

The observed data have been evaluated using the methodology described by Klein (1973). This
involves consideration o[ their variation as lunctions of density or depth and their relations to each
other, and comparisons with adjacent observations.

Pr i ma t, Producl i vily C.asts

Primary production was estimated from laC uptake using a simulated rn sltu technique. Light
penerration was estimated from the Secchi depth (assuming that the l0/0 light level is three times the
Secchi depth). Six depths, corresponding to predetermined levels of light penetration, were sampled
with 5 I Niskin bottles. Triplicate subsamples were drawn from each depth into 125 ml polycarbonate

+ The first lwo digrts represen( rhe year and lhe lasl digits the month ol the cruise
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incubation bottles which were innoculated with l0rrci ofl4C as NaHCO3. Two lighr and one dark
(control) bottle were then incubated approximately from local apparent noon ro civrl twilight in sea
water cooled incubators with neutral density screens which simulate lhe ll, sirx light levels. At rhe end
of the incubation. the samples were filtered onto HA milipore filters and placed in scintillarion rials
One-half ml of 100/o HCI was added to each sample. which was then allowed to sir wirhour a cap, ar
room temperature for l2 hours (after Lean and Burnison. 1979). Following this, l0 ml of scinlillarion
fluor were added to each sample and the samples were returned ro S LO. where the radioactivitt r.ras

determined with a scintillation counter.

Mocrozooplankton Net Tows

Macrozooplankton was sampled with a 7l cm mouth diamerer paired net (bongo neL) equipped
with 0.505 mm planklon mesh. Boltom depth permitting. the nets were towed obliquely from 210 m ro
the surface. The tow time for a standard tow was 21 5 minutes Volumes filtered were determined
from flowmeter readings and lhe mouth area of the net. Onlv one sample of the parr was rerained and
preserved. The biomass, as wet displacement !'olume. after removal of Iarge (> 5 ml) organisms. was
determined in the laborator:/ ashore. These procedures are summarrzed in greater detail in Kramer er
al. (1972) 

.

C o n d u cr i v i ry/Te m pe ra r u re De q h/attt ge n Re c o rd e r C T DO) Da t a

CTDO data were collected on some lines occupred b5 the Darid Srurr Jordan. as shown b1' rhe sta-
tion position map (Cruise 8404. Fig. l). The CTDO data are not inctuded in rhis reporr.

TABULATED DATA

The tabulated data in this report have substanrial changes in both contenr and appearance from
data tabulations that ha!e appeared in earlier CalCOFl data reporrs The changes r.r'ere nored in the
8401 cruise data report (SIO Ref. 84-18) and are repeated belo\.\"

l. Observed data and interpolated standard level data hare been rnterspersed and are presented
together in depth sequence.

2. Salinities have been calculated lrom the algorithms lor the Pracrical Salinirv Scale. 1978
(PSS78) as recommended bv the Joint Panel on Oceanographic Tables and Srandards (Lewis. 1980:
UNESCO. l98l). Between 34 and 36 salinitv. the differences between the new PSS78 and old
UNESCO66 salinitli scales are 001 or less At practical salinit! : 30. the ne'* salinirf is .005 higher
than the old sahnrty scale. Parts per thousand or the s!mbol 7- is nor used lor PSS78 salinities. so rhe
new practical salinities are 1000 times larger than saliniries based on prerious scales

3. Potential lemperature has been added to the rabulation The drfference berween tl rirr/ rem-
perature and potenlial temperature rs onll 05" at 500 m. so potentral temperarure is not rmportanr for
the shallow casts presented in this report Houerer. potential temperature is of interest for deeper casts
that are typically taken on expeditions and occasronall) on CalCOFl cruises. so ir sill be reporred rou-
tinel!. Potential temperature is calculated from the erpressions giren b1 Fofonoff (1977). based upon
Br1'den's (1973) results.

4. Density related parameters are calculated from the International Equarion ol State of Seauater
1980 (EOS80) algorithms published bv Millero. Chen. Bradshau and Schleicher (1980) and UNESCO
(1981). Sigma-thela rn this report is about .03 lower than the sigma-t rhar appeared in earlier reporrs.
EOS80 is in terms of lrue densil\'. while the older equations were in rerms ol specific gravirr. rreared as
if the! were densitl. That accounts for most of the difference ber$een ne\.r and old equarion olsrare
densities. The newer expenmental measurements on lhe densit]' of seawater also shou. small
diflerences that are rariable over the temperature-salinitl' range of seauater. Sigma-theta is calculared
lrom polential temperature insread of il slru temperature. The differences rn sigmas would ha\e been
somewhat greater if lll siru temperatures had been used to calculate srgma in rhe presenl dala reporr.
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Dynamic heights in this repon are within one dynamic millimeter of the values calculated in pre-
vious CaICOFI reports. The different equations of state have little effect on the dynamic height calcula-
tion in the top 600 meters.

Specific volume anomaly (with pressure terms) is grven in this data report. Previously, thermo-
steric anomaly (without pressure terms) was reported, although the dynamic heights were calculated
from specific volume anomaly.

5. Pressure has been added to the data listing. Although depth remains as the primary key to the
data for historical reasons and to facilitate comparisons with past cruises, pressure is required for the
EOS80 density calculations.

6. Percent oxygen saturation has been added. The values are calculated from the equations of
Weiss (1970) and UNESCO (1973). The solubility of oxygen varies primarily with temperature and
secondarily with salinity. For convenience, an oxygen saturation is also given for levels where tempera-
ture or salinity is missing. Those values are based upon interpolated temperature or salinity and should
be used with caution.

7. Chlorophylll-a and phaeopigments have been incorporated with the hydrographic and chemical
data inslead of being reported separately.

8. Heading information has been expanded to include more of the weather observations; most of
the observations have been de-coded and are self-explanatory. Weather conditions are coded using
WMO code 4501. Bottom depths, determined acoustically, have been corrected using Matthews (1939)
tables.

9. CaICOFI line and slation numbers are separated by a few blank spaces in order to leave room
for finer resolution of line and station numbers when appropriate. Most CaICOFI cruises occupy sta-
tions on cardinal lines and on ordinal lines with ll3 and 2/3 spacing between cardinal lines. For exam-
ple, the desired lines between lines 90 and 100 are lines 93-ll3 and 96-213. As in previous reports,
ordinal line numbers have been rounded to the nearest whole number (lines 93 and 97, respectively, in
the previous example). Additional lines and more closely spaced stations are occupied on some cruises,
then it is useful to list some line and station numbers to the nearesr 0.1. Eber and Hewirt (1979) give
conversion algorithms for conversion of latitude and long,itude to CaICOFI station number. A few
inshore stations have been listed to one decimal place in this report. lt is not practical or desirable to
list a// stations to one decimal place because stations that @curred more than a0.2 n.m. along the sta-
tion direction or f 0.6 n.m. along the line direction from the desired position would require a different
CdCOFI station number. For example, some of the repeat casts taken on the 24-hour stations would
have different station numb€rs if listed to 0.1, although all casts were done within a very small area.

P ima ry Prcduct i vity Ca st s

The tabulated data include: sample depths, the light levels at which the samples were incubated,
the uptake from each of the replicate light bortles (uptake 1 and uptake 2) which have been corrected
for dark uptake by subtracting the dark value, the mean of the two uptake values, the dark uptake,
nutrients (when measured), chlorophyll and phaeophytin. The uptake values shown are the total for
the incubation period. The times of local apparent noon (LAN), civil twilight, and the vertically
integrated value of the mean uptake from the surface to the deepest sample depth (assuming that the
shallowest measured value extends to the surface and that negative values are zero) are also shown for
each experiment. The uptake data have been presented to two significant digits (values < 1.00) or one
decimal (values > 1.00). The higher production values may nor warrant all of the significant digits
presenled. Incubation time, LAN, and civil twilight are given in local Pacific Standard Time (PST); to
convert to GMT, add eighr hours to the PST time.
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FOOTNOTES

In addition to footnotes, special notations are used without footnotes be.ause the meaning is
always the same.

1SI: After depth values indicates interpolated or extrapolated standard level.

P After depth values indicates the Nansen bottle posttripped.

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

Cruise 82104

l. CalCOFl Cruise 8404, station positions.

2. Horizontal distribution of dynamic height anomaly (0 over 500 d-bar).

3. Horizontal distribution of dynamic height anomaly (200 over 500 d-bar).

4. Horizontal distribution of temperature at l0 meters.

5. Horizontal distriburion of salinity at l0 merers.

6. Horizontal distribution of sigma-theta at l0 meters.

7. Horizontal distriburion of chlorophyll-a ar 10 merers.

8. Horizontal distribution of remperature at 200 meters.

9. Horizontal distribution of salinity at 200 meters.

10. Horizontal distriburion of sigma-rheta ar 200 merers.
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PERSONNEL

Cruise 8404

SHIPS'CAPTAINS

Desjardins, Thomas J., RY New Horizon
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Cope, Jonathan L. Staff Volunteer
Danel H., Enrique Student, ESCM
Gorospe, Victorio A. Biological Aide, NMFS
Hemingway, George T. Asst. to the Director, MLRG, SIO
Keller, Teresa L. Research Associate, Univ. of Washington
Kemper, Cecelia A. Staff Research Associare, SIO
Lu6vano B., Ang6lica Oceanographer, lNp, Ensenada
Masten, Douglas M. Marine Technician, SIO
Perez C., Ricardo Student. CICESE
Schmitt, walter R. Specialisr, SIO

RY David Starr Jordon

Flerx, William C. Fishery Biologist, NMFS
(in charge)
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RV DAVID STARR IORDAN

CalCOFl Cru'se E4Ol

MACROZOOPLANKTON BIOMASS
Ner Mesh Sizer 0 505 mm

Line Sla

60 50
60 52.5
60 55
60 60
60 70
63 52

63 55
63 60
63 10
61 49
67 50
61 55
61 60
61 10'10 5t
70 53
10 60
70 70
73 50
13 53
73 60
73 ',10

11 48't1 5l
77 55't1 60
11 70
17 80
17 90
77 100
80 5l
80 5s

q9 60

Time (GMT)
Skn End

Dare

Mo/Day

Votume per
Waler Volume Max Tow lmo ml Slrained
Slrained (ml) D€prh (m) Toral (cml Smalt (cml)

37 56.7N
37 5l .8N
37 46.8N
37 36.8N
37 16 7N
37 18.6N
37 12.4N
37 02.6N
36 42.6N
36 49.2N
36 47.2N
36 37.2N
36 27.2N
36 07.2N
36 10.9N
36 06.9N
35 52.9N
35 32.8N
35 18.6N
35 32.6N
35 18.6N
34 58.6N
35 07.3N
35 0l.3N
34 53.2N
34 43.4N
34 23.2N
34 03.2N
33 43.3N
33 23.3N
34 27.0N
34 t9.0N
34 09.2N

"

::

:

33 49.0N

:

r 800
t624
t447
|L47
0607
I u4
1407
t752
2347
0454
0356
005 7

2122
I 502
2132
2342
0346
0902
2025
0024
0112
t332
143 3

t237
0907
M08
2041
1347

07 t2
0103
1959

2322
0313
0342
0458
0951
t022
105 2

t24t
Dl2
1342
2032
2t02
2t32
0241
0321
035 r
0852
0921
0941

80
170

203
4W
3t2
t63
4t8
374
365
t68
386
390
351

370
379
398
342
393

19
391
394
402

59
4t5
410
426
419
403
430
443
t47
413
4t5
402
444
407

397
401

380
388
396
386
319
384
382

383
4M
378
375

122 53.0W 4i 30 1755
123 03.8w 4/30 1615
t23 14.7W 4/30 1435
123 36.5W 4/30 I t25
t24 t9.1W 4/30 0545
t22 37 tW 4/29 ll05
t22 50.tw 4/29 1345
t23 l.1W 4t29 1730
123 s4.8w 4t29 232s
t2t 59.tw 4t29 0445
r22034W 4/29 0335
122 24.9W 4/29 0035
t2246.4W 4/28 2100
123 29 lw 4/28 1,140

t2t 43.6W 4t21 2l l0
l2l 52.tw 4t2'7 2320
122 22.0W 4/28 0325
123 043W 4/28 0840
t2t 15.5w 4t22 2020
t2t 28.tw 4/23 0002
tzt 5't.9w 4t23 0650
t22 39.9W 4/23 l3l0
t20 42.4W 4t22 1430
120 55.tw 4t22 l2 t5
t2t |.8w 4/22 0845
t2t 33.0w 4/22 0345
122 t4.9W 4/2t 2025
122 561W 4/21 1325
t23 38,w 4t21 0650
t24 t9.4w 4t2t 0040
120 33.4W 4t t7 t952
120 48.1w 4/t1 2300
12t 09.0w 4/t8 0250

' 4/ 18 0320
' 4/18 0435
' 4/ 18 0929
" 4/t8 1000
' 4/t8 1030
" 4/ 18 l2l9
' 4l t8 t250
" 4/ l8 1320
" 4/t8 2010
" 4/tt 2040
" 4/t8 2l t0

l2t 50.6w 4/19 0225
" 4/19 0300. 4/t9 0330
" 4n9 0830
" 4/t9 0900
" 4/19 0925

35 t24
77 88
t05 69
201 284
212 484
80 80

201 187
214 102
210 290
83 133
199 285
208 354
2t4 358
2t4 254
210 lst
208 I 13

20't 579
2t5 188
35 708

2t3 335
219 350
205 524
2t 358

213 224
2t6 285
206 u9
20'1 341
2t2 124
213 s3
2\ 43
61 217

2t5 48
2l I 248
t97 t99
t85 248
20t 187
208 t46
t94 t90
198 23',1

r98 304
r98 253
205 174
r98 169
205 t30
202 654
201 812
194 789
188 520
184 476
2tt 560

t24
88
69

284
484
80

187

t02
290
733
285
354
358
254
t5t
u3
519
t88
708
335
350
524
358
224
285
449
341
t24
53
43

2t7
48

248
r99
248
187
146
190

237
304
253
114
169

130

654
705
189
520
416
560
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RV DAVID STARR JORDAN

CalCoFI Cruirc 8,lO{

MACROZ@PLANKTON BIOMASS
Net Me3h Size: 0 505 mm

Dare
Mo/Day

Time (CMT)
slan End

Water volume Max Tow
Srrained (ml) D€pth (m)

Volume per

lmo ml slrarned
Toral (cml) small (cml)Line Sla

80 70

:,:

80 80
E0 90
80 100
t2 46
t3 40.6
83 42
83 5l
83 55
83 60
83 ',10

83 80
83 90
8.3 r00

P6ition

33 49.0N l2l 50.6W 4^9
4/ t9
4/19
4/ t9
4/ t9
4/19
4/20
4/20
4/20
4lt'l
4t t't
4n1
4t t't
4t t7
4/ t6
4t t6
4^6
4/16
4/15
4/ t5
4/ t5
4/ t5
4/ t5
4/15
4/ t5
4/ t6
4/ t5
4/15
4t t5
4^5
4/10
4/ t0
4/10
4/|
4/tl
4/13
4/ t3
4/ t4
4/ t4
4n4
4/ 14

l3t0
t 4l5
1445
20r0
2045
2tt5
0355
1020
1655
1420
1022
08s8
0330
0055
2040
1402
0825
0240
0205
0235
0305
0700
0735
0810
1405
143 6

1505
2000
2035
2058
l2l0
1500
2130
1930
2305
l5l0
t945
0130
o735
1348

2015

1332
r436
1507
2032
210'l
2137
0418
1042
t7t7
t442
1026
0908
0340
0l l7
2t02
t424
0847
0302
0227
0256
0326
0722
07 57
0832
1426
1458
1526
2022
2056
2tt9
t2t6
1522
2152
1952
2313
1532
2007
0t5t
0151
l4l0
2031

426
3',17

385
4t1
4ll
3',12

451

422
423
400

66
r80
t't6
396
391

396
393
386
390
385
384
395
't30

394
391

385
381
391

3r9
394
I l4
39',1

398
421
t52
405
410
382
401
4ll
400

t't't
l9l
208
2t9
214
226
214
210
213
2tl

28
83
85

217
216
2 r0
2r5
210
208
201

t93
l9l
t93
212
t98
201
r98
205
197
205

54
206
2t6
2t4

12
2t4
210
2t3
2t0
2t2
2t2

369
385
3r6
139

185

l6l
lt8
5'l
43
63

320
294
943
146

302
344
206

65
5l
51

63
4E

34
5l
36
39
52
JJ
36
46

596
96
88

108

224
188

249
390
466
253

60

369
385
316
r39
r85
t 6l
ll8

5',1

43
63

320
294
943
146

302
344
206
65
5t
57
63
48
34
5t
36
39
52
33
36
46

596
96
88

108

224
r88
249
390
342
253
60

33 29.0N
33 09.0N
32 49.0N
34 16.3N
34 r 3.5N
34 12. tN
33 52.7N
33 44.7N
33 34.7N
33 l5.lN
32 54.6N
32 34.7N
32 14.8N

3; 33 53 4N
35 33 49.4N
40 33 39.5N
45 33 29.4N
50 33 19.4N
55 33 09.5N
60 32 59.4N't0 32 39.4N
80 32 l9.sN
90 31 59.4N
t00 31 39.4N

t22 32.0W
123 13.3W
123 54.4W
I t9 56.5W
I t9 24.7W
I l9 30.5w
120 08.0w
120 24.6W
120 45.3W
l2l 26.4W
t22 07 .7W
't22 48.',tw
123 29.3W

l8 29.4W
l8 38.0W
l8 58.4w
l9 19.3W
t9 39.8W

120 00 5w
t20 2t.2w
r2l 02 tw
t2t 42.9W
122 23.6W
123 04.2W
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RY NEW HORIZON

CaICOFI Cruise 84(X

MACROZOOPLANKTON BIOMASS
Net Mesh Size: 0.505 mm

28 33 28.7N
30 33 24.2N
35 33 14.9N
3',t 33 I l.oN
45 32 55.3N
" 32 55.5N
" 32 55.7N
" 32 55.6N
' 32 55.7N
" 32 55.6N
' 32 54.9N

70 32 06.9N
100 3l 05.7N
26.7 32 56.4N
29 32 52.7N
30 32 48.8N
" 32 49.9N
' 32 s0.8N
' 32 5l.5N
' 32 5l.4N
' 32 5l.0N. 32 49.7N
' 32 49.8N
" 32 49.9N
" 32 5l .4N
" 32 51.0N
" 32 50.6N
35 32 41.0N
40 32 31.3N
45 32 20.7N
50 32 09.8N
55 32 00.5N
60 3t 50.9N
10 31 32.2N
80 3l t t.lN
90 30 5l.0N
r00 30 30 4N
29 32 17.2N
30 32 15.4N
32 32 I t.3N
35 32 05 2N
40 3t 54.8N
45 3l 45.0N
50 31 34.8N
55 31 25.2N
60 3l 15.5N
70 30 55.6N
80 30 34.7N
90 30 15.3N
100 29 57.0N

I l7 48.5W
ll7 55.1w
I tt t5.8w
I l8 24.8W
I l8 56.8w
I l8 57.8W
t l8 58.7W
I l8 57.5W
I l8 58.8W
l18599W
I l8 57.0W
120 42.8W
122 40.1W
I t7 t8 5W
111 27 .2W
I t7 30.8W
I t 7 31.2W
u? 32.0w
l17330w
l l7 33.0w
I l7 3l.9W
I t7 33.4W
l l7 32.6W
I l7 32.0W
I t7 32.9W
I l7 32.3W
I l? 31.7W
I t7 53.4W
ll8 13.8w
I l8 34.1W
I t8 54.3W
I l9 14.2W
r l9 34.9W
120 16.5w
120 56 2W
l2l 36.4W
122 16.4W
ll7 05.1w
I l7 09.0w
117 t7.8W
ttl 29.7W
1t7 50.4W
ll8 ll.0w
I l8 31.6W
llt 52 4w
ll9 ll.lw
I t9 50.7W
120 30.7w
l2l lt0w
l2l 5t.5w

Trme (CMT)
Staa End

2330 2352
0230 0252
0620 0642
0955 r0l7
l4l5 t437
1445 1506

l5 t 5 1537

2010 203t
2045 2t01
2tl0 2132
0210 0237
20t5 2037
1635 t657
2355 0002
0225 0247
0205 022',1

0230 0251
0300 0322
0705 0126
0735 07 5'1

0805 0827
1405 t427
t43',t 1459
l5 t0 l53l
2005 2027
2030 2051

2100 2t22
2040 2t02
1635 1657

1230 t252
0815 0837
0400 u22
0005 0027
1144 1806
I135 I157
0510 0532
2250 23t2
1440 t445
1633 1639
t821 t849
2230 2252
0250 0312
0650 07 t2
ltt5 ll37
1540 1602

t854 1916
0220 0242
0825 0E4?
1440 1502
2055 2t t7

Dare
Mo/ Day

Volume per

Water volume Max Tow 1OOO m3 Strained
Srrain€d (ml) D€plh (m) Total (cml) small (cml)Line

90
90
90
90
90

::

4t9
4l t0
4t t0
4t t0
4l t0
4t t0
4/t0
4/10
4/ t0
4/10
4/ lt
4/12
4/ t3
4l t6
4/ tl
4t t6
4/16
4t t6
4/ t6
4/ t6
4/ t6
4/ t6
4t t6
4t t6
4/ t6
4/ t6
4/ t6
4t t5
4t t5
4t t5
4t t5
4^5
4t t5
4/14
4/ t4
4/14
4/ t3
4/t'l
4t t'l
4/ t'l
4/ t't
4/ l8
4/ t8
4/18
4t t8
4/18
4/ t9
4t t9
4t t9
4/ t9

459
440
422
43t
461
449
464
437
492
486
5t4
526
438
134
415
431

420
39',l

404
393
390
420
391
393
405
412
424
422
421
401
418
430
404
456
489
430
492
t0l
100
428
4l I
43',l

439
443
458
457
434
445
4t3
43',1

t19
r99
2t2
r9l
195
140
t48
r56
I 14

123
t21
r68
214
48

214
184

159
159

193

205
150

t50
189
170
t4l
r50
r39
195
192
206
t94
208
212
207
193
2t2
184
43
43

210
205
2tl
219
203
213
215
2t1
r9t
222
208

4l
ll8
90
82

124
r09
r03
r0l
85
86
54

2tl

202
55
78

226
8'1

82
109

I l8
14
14
84
52

53
45
3l
29

147

t24
70
54

39
l3l
44
22

32',1

240
40
17
25
52
45
48
33

200
t64
t7
23

4l
u8
90
82

t24
109

103

l0l
85
86
54

2|

202
55
78

226
87
82

109

8

74
'14

84
52
53

45
3l
29

t41
124
?0
54
39

l3 t
44
22

321
240
40
3'l
25

52
45
48
33

l4l
164

l7
23

90
90
93
93

?3

93
93
93
93
93
93
93
93
93
93
97
91
97
91
9'l
9'l
91
9',1

9',1

91
9',1

97
91
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Dale
Mo/Day

RV NEW HORIZON

CTICOFI Cruis€ 8404

MACROZOOPLANKTON BIOMASS
Nel Mesh Sizet 0 50J mm

Time (GMT)
Sr.n End

Volume per
warer votume Max. Tow l0OO ni Slrained
Srrained (ml) Deprh (m) Toraj (cml) Smalt (cmr)

Line Sra-

100 29.2
100 30
100 35
100 40
100 45
100 50
100 55
100 60
100 80
100 90
100 100
103 29
103 30
103 35
103 40
103 45
103 50
103 55
103 60
103 70
t03 80
103 90
103 100
107 3t
107 32
107 35
107 40
101 45
107 50
t07 90
107 100
I l0 32.4
I l0 35
ll0 40
ll0 45
ll0 50
ll0 55
lto 60
ll0 65
ll0 70

0 80
lto 90
I 10 100

31 42.3N 6 43jW 4/22 1850
31 41.0N 116 47.3W 4/22 1650
3t 31.5N l17 08.0w 4/22 1250
31 21.3N ll7 27.4W 4/22 0815
3l lt.8N ll7 47.7W 4t22 0405
3l0l.4N l18 07.7W 4/22 0oO0
30 51.6N I 18 27.4w 4t2t 1825
3041.6N ll8 48.9w 4/2t 1535
30 0r.2N 120 08.9W 4/20 1630
2940.0N t20 50.4W 4t2o 0940
2921.9N l21 29.0w 4/20 03lo
31 08.7N l16 20.4W 4t23 0315
31 06.4N I t6 24.1W 4/23 0435
30 57.4N I 16 46.2W 4/23 0830
30 47.7N lt7 06.0w 4/23 1250
3036.4N ll7 25.tW 4/23 1655
30 27.2N I 17 45.0w 4/23 22oO
30 16.4N ll8 04.2W 4/24 0225
30 06.2N n8 25.3w 4/24 0640
29 47.2N ttg 06.8W 4/24 1340
29 27.3N l19 45.2W 4t24 t855
29 06.6N 120 26.1w 4/25 0t45
2846.7N l2l 05.4w 4t25 0'740
30 29.3N I t6 6.7W 4/27 2t35
30 26.9N I 16 tt.sw 4/27 t92o
30 2r.lN I 16 22.5W 4/27 t555
30 .5N l16 42.5W 4/27 ll35
30 0t.lN ll7 02.0w 4t2.1 0715
29 51.2N ll7 222W 4/2,t 0325
28 31.0N t20 N.tw 4t25 1825
28 12.3N 120 39.3W 4/25 1340
2952.5N ll5 49.6W 4/28 0205
29 46.8N ll5 s9.8W 4/28 0450
29 36.7N 116 20jW 4/28 0g2o
29 27.1N lr6 40.5w 4/28 t350
29 16.7N ll7 01.9w 4/28 l8l5
29 07.4N l17 t8.6W 4/28 2205
28 s7.6N I t7 39.6W 4/29 o22s
28 47.3N n7 593W 4/29 0555
28 36.8N ll8 19.4W 4/29 l00s
28 t7.8N ll8 58.1w 4t29 1600
27 57.2N ll9 372W 4/29 22tO
27 3t.2N 120 t54W 4/30 0350

1900
t't t2
l3l2
0837
042'.1

0022
1841
l5 57
1652
1002
033 2

03 19

0440
0852
l3l 2

t7t1
2222
0247
0702
1402
t9t'l
0207
0802
2138
1942
l6l7
ll57
07 3',1

0347
t847
1402
0208
0512
0942
t4t4
183 7

2227
0247
0617
t027
1622
2232
0412

334
60
55

86
47
4E

36
48
l8
36
23

llt
l0l
58
83
46

5',1

37
35

l6
22
34

135

2t
l9
58
44
46
l9
22

69
2t
34
22
34
l8
44
39
43
27
25
26

334
60
55
86
47
48
36
48
l8
36
23

lll
l0t
58
83
46

57
37
35
l6
22
34

l3s
2t
l9
58
44
46
l9
22
69
2l
34
22
34
l8
44
39
43
2',1

25
26

t'14 85
430 208
439 197
406 2\
444 209
434 210
445 205
480 t94
503 208
469 209
438 213'12 zj
99 42

429 208
446 198
417 2t7
405 204
418 204
432 2\
45't 196
3',t6 203
459 t99
444 212
59 ls

42t 212
4r8 2t3
430 202
453 2t3
39s 220
4'19 2tt
494 182
58 20

465 208
435 206
459 218
435 2t5
444 20'7
450 201
434 2t3
420 204
4ll 2ll44t 203
421 2|

106



FIGURES

Cruise 8t105

l. CaICOFI Cruise 8405, station positions.

2. Horizontal distribution of dynamic heighr anomaly (0 over 500 d-bar).

3. Horizontal distribution of dynamic height anomaly (200 over 500 d-bar).

4. Horizontal distribution of temperature ar l0 meters.

5. Horizontal distribution of salinity at l0 meters.

6. Horizontal distribution of sigma-theta at l0 merers.

7. Horizontal distribution of chlorophyll-a ar l0 meters.

8. Horizontal distribution of temperature at 200 meters.

9. Horizontal distriburion of salinity at 200 meters.

10. Horizontal distribution o[ sigma-rheta ar 200 meters.
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DAVIO STARR.JOROAN
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CALCOFI CRUISE 8405
14 MAY - 2 JUNE I9A4
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RV DAVID STARR 
'ORDAN

CalCOFl Cruise t4O5

MACROZ@PLANKTON BIOMASS
Nel Mesh Size: 0 50S mm

Date
Mo/ Day

Time (CMT)

Stan End

Volume per
Waler Volume Max Tow IOOO ml Slrained
srra,ned (ml) D€plh (m) Toral (cml) smau (€ml)

60 50
60 52.5
60 55
60 70
60 80
60 90
60 100

63 50
63 52
63 55
63 60
63 10
63 80
63 90
63 100

6',t 49
61 50
67 55
67 60
6't 70
61 80
67 90
67 t00
70 5 t
70 53
70 60
70 70
70 80
70 90
10 100
73 50
73 5l
73 70'13 90
17 48
17 5 t
17 55
17 60
71 10
7't 80
71 90
71 100

80 5r
80 55

80 60
80 70
80 80
80 90
80 100

37 56.8N
37 5l5N
37 47.3N
37 t6.8N
36 56.8N
36 36.8N
36 17.2N
3 7 22.6N
37 18.6N
37 12.7N
37 02.6N
36 42.5N
36 22.6N
36 02.5N
35 42 6N
36 49.2N
36 47.1N
36 37.2N
36 27.2N
l6 07.1N
35 47 2N
35 27.1N
35 07.3N
36 t0.7N
36 06.9N
35 52.8N
35 32.9N
35 t 2.8N
34 52.9N
34 32.8N
35 38.5N
35 32.7N
34 58 4N
34 18.5N
35 07.3N
35 01.4N
34 53 4N
34 43 2N
34 23.2N
34 03.3N
33 43.3N
33 23.4N
34 26.9N
14 19.0N
34 09.0N
33 48.9N
l3 28.9N
13 08.9N
32 49.lN

42 139
84 191

83 198
208 6t6
208 116
206 44
210 4'l
21 3tl
84 331

2t2 555
206 945
2t5 976
209 214
212 619
2 108't0 829
167 342
2t7 623
210 542
210 27 5

209 2t1
2t4 56
2t3 40
2t4 233
210 2862
214 368
207 952
202 t52
2t0 347

2t2 l9
23 2r2l

206 632
209 8

200 186
2t l4l0

2t2 251
215 t2t
212 701
203 525
2t I ',t33

206 471
20't 6'1

64 245
2l I 136
210 253
206 514
2t0 t29t
200 189
212 122

122 52.9W 5/19 0300
123045W 5/ t9 0100
123 14 9w 5/18 2310
t24 20.2W 5/18 l3l0
125 03.2W 5/ l8 0730
125 46.2W 5n8 0210
t26 29.3W 5t t',t 2100
t22 28.4w 5/ t9 t22s
t22 37.tW 5/t9 1350
122 50.0w 5/t9 l610
t23 I l.7W 5/19 2123
123 54.7W 5/20 0245
t24 37.8W 5t20 0830
125 20.7W 5/20 1400
126 03.1w 5/20 r 9l5
l2l 59.tw 5/22 1220
t22 03.7w 5/22 1050
122 25.0w 5/22 0630
t22 46.4W 5/22 0240
t23 29.0W 5t2t 2045
t24 n.7W 5/2t 1350
t24 54.1w 5/2t 0700
125 36.4W 5/2t 0120
t2t 43.8W 5/22 1750
l2l 51.9w 5/23 l33s
122 2t.'.lw 5t23 r 8l5
123 04.5W 5/24 0040
t23 46.6w 5/24 06m
124 28.6W 5/24 I t45
t25 t0.6w 5/24 r 7l5
l2l 15.5w 5/26 0930
tzt 28.2w 5/26 0630
122 39.8W 5t25 1735
t24 03.5W 5/25 0640
t20 42.4\N 5/26 1430
t20 55.3W 5/26 1645
r2l r l.7w 5/26 2015
l2t 32.9W 5/27 0045
t22 t4.1W 5t27 0555
122 56.6w 5/27 ll00
123 38.1W 5t27 t600
t24 tg/W 5/2'.1 2225
t20 31.4w 5/29 0815
120 48.tw 5/29 0510
r2l 09.0w 5/29 0150
t2t 50.6w 5/28 2035
122 3t.9w 5/28 t 500
l2l 13.3w 5/28 0950
123 54.5W 5/28 0405

0306
0l l0
23r9
t332
07 52
0232
2122
t229
l3 59
t632
2t45
0307
0852
t422
t937
t229
I108
065 2

0302
2101
t4l I

07 22
0142
l8t2
l]58
1837
0102
0623
1206
1737
0933
0652
t't 5'l
0702
143 3

1707
2057
0107
0617
| 122
t622
224'l
0t22
0532
0212
205',1

1522
l0l I
0/'27

l0l
178

t87
401
4t5
433
429
64

r63
391

362
360
369
392
408

8

319
402
406
311
397
431
425
4M
370
397

312
434
415
463

55
406
431

463
54

4l I
414
374
455
385
427

411
126
403
380
403
392
418
394

r39
l9l
r98
t92
I l6
44
47

313
331

555

945
916
214
594
l0t
16t
342
623
542
215
2t7

56
40

233
2862

368
899
152
323

19
2t2t

632
llt
186

l4l0
251
t2t
701

507
733
471
67

245
t36
253
514

1298
189

t22

151
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RV DAVID STARR 
'ORDAN

CaICOFI Cmise 8405

MACROZOOPLANKTON BIOMASS
Ner Mesh Size: 0 50J mm

Time (GMD Water volume Max Tow
Srarr End Strained (ml) Deprh (m)

Volume per

l00O Srrained
Toral (c#) sma (c#)

Dare
Mo/Day

2ll tl7 lt7
27 229 229
l4l 5t 58
7't 196 196

206 46 46
208 453 453
210 578 578
209 43t 43t
206 8E6 886
2n 90 90
43 189 789

2t0 ztt 2tl
205 s6 56
206 l3l l3l
62 44 44

210 61 6l
2tl 180 380
209 t925 t925
209 806 806
212 301 301
2| 118 ll8

1250 t3t2 401
1630 1633 66
1755 1810 261
2130 2339 153
0225 0741 39s
0545 0607 39t
1125 1148 375
1650 t'712 399
22t0 2232 401
0310 0332 378
0440 0445 84
0225 024',7 403
2235 225',t 395
r 845 1907 397
1550 1557 137
t245 1307 408
0840 0902 392
0305 0321 391
2130 2152 412
r5r5 1537 396
0935 0951 406

5/29
5t29
5/29
5/29
5/30
5/30
5t30
5/30
5/30
5/ 31

6/2
6/2
6/t
6/1
6/t
6lt
6/t
6tl
5/31
5/ 3t
5/31

34 l6.l N
34 l3.5N
34 10.5N
33 52 7N
33 44.7N
33 34.7N
31 14.7N
32 54.6N
32 34 6N
32 14 7N
33 53 3N
33 49.4N
33 39.4N
33 29.0N
33 19.6N
33 09 6N
32 59 4N
32 39.4N
32 l9 4N
31 59 4N
3l 39.4N

I t9 56.3W
t l9 24.8w
119 30 0w
t20 08.0w
120 241w
t20 45.2W
t2t 26.5W
t22 07.8W
122 48.6W
123 29.5W
I l8 29.3W
I l8 37.7W
l l8 58.5W
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FIGURES

Cruise 8406

L CalCOFl Cruise 8406, slation positions.

2. Horizontal distribution of dynamic heighl anomaly (0 over 500 d-bar).

3. Horizontal distribution of dynamic height anomaly (200 over 500 d-bar).

4. Horizontal distribution o[ tenrperature at l0 meters

5. Horizontal distribution o[ salinity at l0 meters.

6. Horizontal distribution ol sigma-theta at l0 meters.

7. Horizontal distribution o[ chlorophyll-a at l0 meters.

E. Horizontal distribution o[ temperature at 200 meters.

9. Horizontal distribution o[ salinity al 200 meters.

10. Horizontal distribution ol sigma-theta at 200 melers.
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Cummings, Sherry L. Staff Research Associate, SIO
Garcia, Alma Rosa J. Biologist, lNP, Ensenada
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RV NEW HORIZON

CaICOFI Cruise t405

MACN,OZOOPLANKTON BIOMASS
Net Mesh Sizer 0 505 mm

Date
Mo/Day

Time (CMT)
Slan End

Volume per
Wster Volume Max Tow l(m ml Slrarn€d
Strained (ml) Deprh (m) Toul (cm3) Smalt (c#)Sla

28
30
35
3'.1

45

Line

90
90
90
90
90

33 28.7N
33 24.6N
33 14.5N
33 10.8N
32 55.3N
32 55 7N
32 55.8N
32 55.3N
32 55.tN
32 55.5N
32 55.2N
32 55.6N
32 56.1N
32 55.8N
32 57.8N
32 58.0N
32 39.6N
32 25.1N
32 05.2N
32 05.8N
32 06.7N
32 05.3N
32 05.7N
32 06.1N
32 05.3N
32 05.7N
32 05.9N
32 06.5N
32 06.2N
32 06 4N
3l 45.lN
3l 25.5N
3l 05.7N
32 57 4N
32 5 t.9N
32 51.2N
32 52.0N
32 5 t.9N
32 50.5N
32 49.9N
32 49.6N
32 50 9N
32 50 6N
32 50.7N
32 50.2N
32 49.7N
32 48.8N
32 40.0N
32 30.6N
32 21.0N

I t7 45.4W
I l7 54.3W
I l8 14.9W
I t8 23.2W
I l8 56.4W
I l8 57.3W
I l8 58.6W
ll8 57 3W
l18 57 9W
I l8 59.0W
I l8 56.4W
ll8 57 7W
I l8 58.8W
I l8 56.4W
u8 57.5W
I l8 57.9W
tt9 29.7W
I t9 58.7W
r 20 38.7w
120 39.3W
120 4l.lw
120 38 8W
120 39 5W
120 40.1w
120 38.3w
120 39.6w
120 40 9w
120 44.6W
120 45 4W
120 45.5W
l2l 20.2w
l2t 59.9W
t22 38.9w
t l7 18.4w
t l7 29.lw
ll7 32 0W

7 3t 0W
I 17 29. tW
u7 3 t.tw
I t7 31.6W
u7 31 2W
I l7 31.9W
I t7 31.5W
117 31 0w
l17 31 2w
ll7 3l.l w
It7 3l.lw
I l7 52.5W
I t8 12.6W
I l8 31.0w

6/20 0345
6/20 05s0
6/20 0935
6/20 I155
5/20 2000
6/20 20/,0
6/20 2t20
6/21 0215
6/21 0250
6/21 0330
6/21 080s
6/21 084s
6/21 0915
6/21 l3l5
6/21 t405
6/21 1445
6/2t 1955
6/22 0015
6/22 0810
6/22 0845
6t22 0930
6/22 1405

6/22 1440
6/22 1520
6t22 2005
6/22 204s
6t22 2120
6t22 2350
6t23 0025
6t23 0t05
6t23 0600
6t23 I I l0
6123 1615
6n9 2320
6/t9 0340
6 9 0200
6t t9 0235
6t t9 0310
6/ t9 0705
6/19 0740
6/19 0810
6/19 1400
6/19 t 440
6/t9 l5l0
6/t9 r 930
6/19 2005
6/19 2040
6/18 1945

6/18 1540
6/18 I155

49 615
214 l5l
210 134
2t6 105
208 2',t9
180 259
205 134
205 106
t94 93
190 109

159 r5r
174 l7l
168 154
l9t 326
20r 92
226 143
209 I l0
220 68
l9t 21t
147 951
185 533
197 187
208 666
197 1450
112 7t6
212 363

189 8',t9
201 300
190 208
t93 291
2lt 480
213 440
213 297
50 43r

2t2 250
209 t47
r98 93
198 12
t76 200
140 I 9l
193 231
t93 144
t97 163

198 r 28
t91 89
l9l l4l
193 82

209 35
201 25

210 84

0351
0612
0957
t2t1
2022
2102
2142
0237
0312
0352
0826
0907
0937
133 7

1427
1507
20t 8
0039
0832
0907
0952
t421
1502
1542
2021
2101
2142
0012
0047
0t21
0622
I132
t631
2326
0402
0222
0257
0332
0122
0801
083 2

t422
1502

1532
1952
2021
2l0 r

2007
1602

t2t7

104
4t8
426
429
4t7
401

4l I
435
421
442
449
433
455
405
436
363
446
444
465
432
426
450
413
400
194
413
387
4t7
442
195
423
42t
404
t2t
392
408
386
316
409
403
390
389
368
190
406
405
366
428
44',1

419

615
151

t34
t05
219
259
134

r06
93

109

l5l
t't I
154

128

92
t43
t l0
68

21t
951
533

187

666
1450
7t6
363
8',t9
300
208
291
480
440
297
431

250
141

93
l2
200
l9r
231
144
163

128

89
l4l

82

35
25

84

90 53
90 60
90 70

90 80
90 90
90 100
93 26.7
93 29
93 30

93 35
93 40
93 45
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RV NEW HORIZON

CaICOFI Cruise 8406

MACROZooPLANKTON BIOMASS
Ner Mesh Size: 0 505 mm

Dare
Mo/Day

Time (CMT)

Slan End

Votume per
Waler Volume Mex Tow lfinml Slrained
Strained (ml) Deprh (m) Toral (cml) Smalt (cmJ)

93 50
93 55
93 60
93 70
93 E0
93 90
93 t00g',t 29
97 30
97 32
91 35
97 40
91 45
97 50
97 55g',t 60
97 70
97 80
97 90
9',t 100

100 29.2
r00 l0
100 35

100 40
100 45
100 50
100 55
100 60
r00 70
100 80
100 90
100 100
103 29
103 30
103 35
t03 40
tol 45
103 50
rp3 s5
103 60
103 10
103 80
103 90
t03 t00
r07 3t
107 32
107 35
107 40
107 45
107 50

32 I l.6N
32 01.0N
3t 50.2N
3l 32 0N
3l ll5N
30 5 t.9N
30 30.5N
32 17.lN
32 15.4N
32 10.7N
32 04.4N
3155.7N
3l 45.4N
3l 15.7N
3l 25.8N
3l t 5.lN
30 55.4N
30 35.5N
30 15.0N
29 56.7N
3 t 42.7N
3l 43.0N
3l 3l.7N
3l 2l.5N
3l I t.8N
3l 00.8N
30 51.0N
30 42.0N
30 2t.5N
30 02.0N
29 4l.9N
29 22.5N
3 t 08.8N
3l 06.9N
30 56.8N
30 46 4N
30 37.1N
30 25.7N
30 16.9N
30 07.5N
29 47.4N
29 27 8N
29 07.4N
28 47 2N
30 29.6N
30 27.9N
30 22.0N
30 r0.6N
30 01.5N
29 52.0N

I 18 55.rw 6/18 0815
l19 t4.4w 6/t8 0445
119 35 0W 6i l8 0l l0
120 14.8w 6/ t't 2000
120 56.2W 6/17 l4l0
l21 36.0w 6/t? 0855
t22 t5.8W 6/t1 0310
l17 05.6w 6/15 0140
117 08.8W 6/ l5 0235
u7 17.0w 6/ 15 0400
lt'? 29 5W 6/t5 0640
l17 51.7w 6/t5 1005
l18 ll.2w 6/t5 t325

8 31.5W 6/15 1650
llt 51.4w 5/15 2025
l19 lt.6w 6/15 2350
l19 5t.8w 5/t6 0555
t20 32.3w 6/t6 r 105
t2l I l.7w 6/16 1630
l2l 5l.lw 6/16 2205
n6 44.4W 6/ 14 2030
l16 36 8W 6/14 1905
ll7 07.1w 6/t4 l5l0
l1'l 28.2W 6/ t4 11 l5
117 28.0W 6/14 0740
ll8 07.4w 6/t4 0415
tl8 27.2W 6/14 0050
I 18 48 4W 6/13 2t25
tt9 27.|w 6/t3 1600
120 07.9w 6/ l3 1030
r20 47.2W 6/ t3 0505
t2t 27.3W 6/t2 2335
116 20.7w 6/t0 2020
l16 24.6W 6/10 2140
1t6 44.tW 6/fi 0105
I l7 05.6W 6/l I 0450
ll7 25.5W 5/ll 08t5
I 17 45.6W 6/ I I I 140
I 18 04.8W 6/ll l5l0
u8 25.0W 6/ll t900
I 19 05.Iw 6/t2 0035
ttg 43.9W 6/12 0550
120 242w 6/t2 I135
l2t 04.tw 6/12 1740
I 16 05.8W 6/10 l5t0
l16 09.6w 6/t0 l3l0
116 23.3W 6/ 10 0955
l16 41.6w 6/r0 0535
ll7 02.5w 6/10 0135
fi't 22.2W 6/9 2130

0837
0507
0t32
2022
t432
0917
0352
0145
0241
0422
0702
t027
t347
t1t2
2047
001 2

0617
I t27
t652
222'l
2M6
t921
1532
I t37
0802
0431
0l l2
2t47
1622
r 052
0527
235',1

2024
2148
0127
0512
0837
1202
1532
t922
0057
06t2
I I57
1802
I 512

l32l
l0t7
05 57
0157
2t52

455
439
403
437
436
432
433
86

103
438
456
465
424
445
440
439
408
437

439
425
3l I
417

429
465
441
428
4JJ
434
420
421
441

474
75

146
450
437

451
466
445
4t9
421
446
43t
453

31
222
472
4l l
437
421

205
2tt
2t'l
200
214
203
214
43
52

205
199

206
207
2t0
208
2t9
2tt
206
2t2
205
t5t
2t4
208
203
210
2l I
2tl
210
210
2t0
206
201

20
50

205
208
208
209
2t4
210
221
2t6
207
2t3
l3

100

200
214
215
2n

136

n2
261
149
l8l
199
296
984
310

80
50
80
26
It
32
48

194
226

36
241

32

l9
l6
52

4l
56
25

5l
50
45
56
l5
6',1

34
l3
55

61
79
83
36
38
38
32
l5

109
514
t08
6l
39
69

136

u2
261
149
l8l
r99
296
984
310

80
50
80
26
l8
32
48

194
226

36
247

32
t9
l6
52
4t
56
25

5l
50
45
56
l5
6't
34
t3
55
67
19
83

36
38
38
32
t5

r09
514
108

6l
39
69

2t9



RV NEW HORIZON

CalCOFl Cruise t406

MACROZMPLANKTON BIOMASS
Ner Mesh Size- 0 505 mm

lOO0 ml Srrained
Tolal (cm3)

62
5l
28
l6
2l
95
28
59
43
31

32
41
48
59
20
22

33

t01
r07
107

l0?
107

ll0
I t0
I l0
u0
ll0
ll0
I l0
I t0
I t0
I l0
I t0
I r0

Date
Mo/Day

Time (GMT)

Start End

1610 1632
tt44 t206
0s55 06r7
l7l0 t732
1035 1057
2255 2259
0230 0252
0720 0142
t225 1248
1625 t641
2100 2t22
0l t5 0137
0515 0537
0950 r0t2
1550 t6t2
2155 2217
0400 0422

Wal€r Volume
slrsined (ml)

453
316
461
45t
431

73
424
393
422
40'l
405
4U
419
388
454
404
421

Max Tow
Depth (m)

208
223
215
206
215

28
210
209
206
205
2t2
2t4
208
2t6
208
215
2tl

Small (cm3)

62
5l
28
l6
2t
95
28
59
43
37
32
47
48
59
20
22
33

55 29 41.8N ll7 42.2W
60 29 30.8N l18 0r.4W
70 29 I l.3N I l8 42.9W
90 28 31.2N 120 01.0w
100 28 ll.lN t20 38.9w
32.4 29 52.6N I l5 49.9W
35 29 46.5N I t6 00.3W
40 29 37.IN I t6 20.1W
45 29 27.5N l16 40.4w
50 29 r8.8N l16 59.5w
55 29 07 2N I 17 19.7w
60 28 57.6N ll7 39.4W
65 28 47.1N I t7 59.lW
70 28 37.7N tl8 t8.9W
80 28 17.9N n8 58.5W
90 2? 57.5N u9 36.5W
100 27 37.tN 120 15.6W

6/9
6/9
6t9
6/8
6/8
6/5
6/6
6t6
6t6
6/6
6t6
6t1
6t1
6/7
6/1
6/1
6/8
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DISTRIAUTION LIST

INTER.AMERICAN TROPICAL TUNA COMMISSION
(C/O SCRIPPS INSTITUTION OF OCEANOCRAPHY)

DR, JAMES JOSEPH

NATIONAL MARINE FISHERIES SERVICE
(C/O SCRIPPS INSTITUTION OF OCEANOCRAPHY)

DIRECIOR'S OFFICE

MR RON DOTSON

DR REUBEN LASKER

DR A ALVARINO DE LEIRA

LIERARY (2)

MR RONALD LYNN

DR CEOFFREY MOSER

DR ROBERT OWEN. IR

MR NELSON C ROSS. JR

DR PAUL SMITII

SCRIPPS INS-TITUTION OF OCEAN(XiRAPHY

I)R EDWARD BRINTON

DR RICHARD W EPPLEY

DR ABRAHAM FLEMINCER

DR JORISM T M CIESKES

DR LOREN R IIAURY

I)R TIIOMAS L ITAYWARD

JIIRS KITTIE KI.-IIINS

LIIiRARY. SIO (STLLLA WADEI (4)

LIBRARY. SIO (I)R SUSAN STARR)

MR ARNOLD W MANTYLA

DR JoIIN A M.C0WAN

I)R W A NIERI-]NBERC

DR PEARN P NIILER

PRoF IOSEPII L REII)

I)R RICHARI) II ROSENBLATT

I)I{ JAMES J SIMPSON

MR CF]ORCE II SNYDER

DR ROBERT E STI]VENSON

I)R MIZUKI TSUCTIIYA
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M H€nri Roehi
C.drlE de tehdhd

29. RE d€s Pah.uB
LPv 18 - Abid.n
R€publiqu. dc Cot. d lvon.
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Dr John A I By.
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and Marine Scicn6
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^
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HotE hmb lnlrirul. ol Oe..oAnplry
P O Box 167
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CANADA
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UnircEny ot &nisn Columbi!
Voncouver. BC v6T lwj

LibEry
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D.Doilmcnt of Fishffies rnd
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P O Bor lm5
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Ocqn Resc.rch lnslilule
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KOREA

Librory
Fish.nes R6grch snd

D.v.lopmenl A8cncy
l5-2K,/\. N.mhsns Dons
Younrdo-Ku Blen 5ft

MEXTCO

Ccnrro d. lrvGtigc,on Ci.nriffo y
Edudcion Supedor (le Enscn.d.

Ens.neda. Baia Calil"ohia

Inniruro N.clonal de P€ss
C.nrrc d. Inv.sri9don P6{u€ra

Ertenld!, B6ja Calitorn,a

Unrdld d. Ci€noa Maind
Univc6idad Auronoma de E ja

Ap6rr.do d. Corre6 ,r5l
Enscnada. &ja catitornia

Ccntlo de CiemE del

Ccnrro dc Prolncion Pesqu.ru

C.nlro dc InvesriEaoo. Pesqucra

ln$ uto Nac,onalde Peg

Amcn.sn Embdsy (4)

RcAonal Fishery Atlrche
Ap€irado Pclal El-BlS

D.p.nfienro de Peg
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CALIFORNIA

DcFntle of Oc!.roamphy
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223



Sourhw6r Fishca.s Cencr
NMFS/NOAA
P O Box l8lo
Honolulu HI 96812

MAINE

Ccnrq tq M.in. Srud,es

Orono. ME 04469

MARYLAND

Sc.r.kry tor Publidions
Chcs.Desre B.y Insrrure
Th. rohns Hopki.s Unrlersny
&lrimorc. MD 21218

Acauisnions S€iion. IRDB/Dt2J
Libmry ard lnlomafim S.ru.ts

6009 Execulive Blvd
R6tville. MD 20812

Ch'ct
Oc.lnic Servies Division (rvl6)
Offe of Metcorclo8J' and

N.rional we.th.r Scrvie
860 l-]rh Sr@r. R@m t2l-l
Silv.r Spon8. MD 20910

MASSACHUSEITS

DeDeflmeflt of Eiflh and

Bldt 54. Room 1126

MNs lnslilul. ot Technolop
Cambndse. MA 02119

Proi Henry M Srommet
Rm Y-1116
Dcp. menr of Mereorology
Ma$ Institulc ol TcchnoloEy

C.mbrldee. MA 021.19

Woods Hole Oeunorraphic lnrl
Woods Hole. Ma 02541

Dr L V Wodhrnglon
Woods Holc Oclanoaraphrc ln{
Woods Hole MA 02541

MISSISSIPPI

NEW 
'ERSEY

Prineron Gcololy Library
Dep6nmenr of Geologiol Nnd

Geophrsic.l S.ienc
Guyor H.ll

NEW YORK

Pror Gsh{d Ncumnn
DeFnrn€nr of Mel@rolo8y

Ne* Yo . NY lu5l

Dr Amold L Godon
LamoncDohcrr, C€ological
Ob$rvatory ol Columbia Univ

OREC,ON

S.hml ol Ocr.no8raphy
O.egon S'3r. Uniw6irr
Corvallis. OR 97lll

Paofrc M. ne Fishe.ies Commission
52E S W Mi|
Porrland. OR 9?201

RTIODE ISLAND

Pell Marinc Sciene Lrbrary
L,niveEiry ot Rhode lsland
Nriiagnsr 8.y Campus
N E!.ns.r, RI02lE2

TEXAS

Dep€dm€nl ol O.ea.o8raphy
Teras A&M Unive6iry
ColleSe Sralion, TX 77E41

VIRGINIA

Protesr Ronald E Johnson
lnsulule ol O.eanography
Oid Domrnron lJniveEily

WASHINGTON

WASHINGTON DC

Brnish Navy Staff

ll(x) Maechu*us Avenue. N W
Aun Scicnrinc lnlomar,on Otrcer
w.shinston. DC 20@t

t S CGI Guard Oce.no8rrphic Unn
Blds 159'E. Nav, Yard Annex
washin$on. DC 20590

U S Naval Ocano8raphr Ofr.r
Lrbrary Code lJlo
wlshinsron. DC 20171

N.l'onal Ocqmgriphic Dar. C.nrer

Washinston. DC 20215

wash,n$on. DC 20215

Dr Rob€ H Gibbr. ,r

U S Nrr,malMus.um
wash,ngron. DC 20560

Nalbn.l Marine Fisherid Service

washinsron, DC 2021t

Ftrhen6'Oc!.nograpty W&10
NAV OCEAN l5l OcldoSr.pny TahinS Bldr
NSTL Sralion MS 19522 Un,vers y or washin8ron

P.ol Gunna, I Roden

tlpt ot OccanoABDhy WB-10
Universiry ol Wahrngon

224


