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INTRODUCTION

The data in this repon rcrc. collected during Cruise 84Ol' of the Califomia Cooperadve Oceanic
Fishcries Invesdgations (CaICOFI) pro8ras aboad the RV DorzU Sun Jordan of tno X"riooat tvt".ine
Fishcrica Sen'icQ and the Rv lfae Horizon of the Scripps lostiturion of Oceanog!"phy. ti-"IOiion to
routitrc station sampling six z+hour $adom werc occupied to make s€veml X"rsen &ts 

"nJoer 
rc,*in order to asscas wirhin-sradon hydrographic, chcrnical and uiorosical \ adabiliax 

-prir"ry-pro;;rur,y
casB xler€ taten daily near local noontime.

The 'tot' wclre collected and processed by personnel of the Physical aod Chemical Oceanographic
-qata Facilitv (PAcoDD, Marine Li{e_LEearch croup (MLRG); rh" s.rthurc;-F"ti"-il-8"n,u.,
National Marine Fisheri* S€rvic! (NMFS), atrd the Instituto Nacionai de pesca tff.fpi. 

- 
uanyvolutrteeF a.lso assistcd in the collection of data at sea-

STANDARD PROCEDI,JRIS

Hydngaphic Cast Data
The hydrographic casts cossistcd of 20 or lewet Nansen bonles lowffed to a maximum sampling

depth of @0 mcters, bonom dcpth pcrmining. Tempcraturc, sarinity, orygea and-ouG*r ,*r. o"t"r-
mincd for all dcprhs sampled Chlorophyll-a aad ptacopigEats lrErc rsually delermhed from the top
12 depths.

. Paired.Proteded reversing thctttometeE were us€d to detenninc tempeBnud which arc r€conled
to hundredths of a degree celsius. Sampling bonles used bclow a deprh of lo0 meters were equippcd
with uDprotected rhemomet€fs for dcErminarion of the depth of samplinE"

Salinity samples *GrQ ,n.llzed ar sea using indudive-type salinomatets. &linometen were stand-adized with sub'standard seasatcr. The sub-standard mtii 
"as 

prcpared from filtered seas,'ater coFlecled h 30-liter Nrskin bottler from a depth of 400 nL gently etraponrted to increase rhe salinity to
near 35L. Periodic checks on the concearradon of the surstandard w€re made by comparison wittr
wormley standsd scawater barch p-90. The salinity values are reported to trrec aecimat piaces.

- Dissolved oxyBea *"s dctcrmined by the Winkler method as modified by Carpcnter (1965), using
the equipme aod proccdurc outlircd by Ancleson (1971).

siligle' phosphslc, dtraac aod nitrite nutrienr werc determined at sea using an automatcd
analfzcr. The procedurB used are similar to thos€ descriH in Atlas a a/. (1971).

ctlorophyll wsll measu.rd wirh a fluorometric rechnique (yeotsch and Menzel, 1963; Holm-
B*:o-g ri.'1955). Subsamples (65 or 140 ml) werc drawn irom tbe Nansen bottl6 and filtergd onlgGF/c 6lte6. The filters were placcd in scindllarion vials conainiog l0 ml of xM 

""itoni -a in" pig-
meoB wele extracled in thc dark in a refrigcraror for a period benrc€d onc and lour days. The samples
were theo broughr to room tetuperature and the fluoracencr of the sample ,vas dctermined Gfore ana
after acidi6cation with a Tumet lll fluorometer. The potenriat bias€s io'rhis,""t"lqui *"-oi."ro"o inVenrick and flar%rd (1984).

The observed data have beeo evaluated using the methodology described by Klein (1973). This
involves considemrion of their variarion as iunaions of density or dcpth and their relations to each
other, atrd comparisons with adjacetrt observadons.

kinaty Mtciviry Ca*
Primary production 'ras estimated from lac uptake using a simulated ,n rfi technique. Lightpenelradon wss Btimated from thc Secrhi depth (assuming thi the l% light level is rhree rimes the

Secchi depth). Six depths, corresponding to predetermined levels of light-penetrarion, were samprea
with 5 I Niskin boltles. Triplicare subsamples were dmwn from each delth'into 125 mi polycarbonate

ffi "pr-*r 
lhc yc.r and lhc sccond rwo digr" rhc monrh of rhe crursc.
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incubalion bottles which rcr! idnoculated with t0pci of llc as NaHCq. Tvo tigbt aDd one dark
(control) botdc cG; thco incubatcd approximatcly from local apparent noon to civil twilight itr sea
wuer coolcd itrcubatoF rith ncutral deosity scrccrrs which siEulare the llr srtrJ light levels. At the end
of the incubsaion, the samplcs wcrc filtetEd onto HA miliporc filters aad placed ia scintiUation vials.
One-half ml of l09t HO was addcd to each sample, which 'ras rhca allowcd to sit without a cap, ar
rooE teaperatur! for 12 houn (aftcr Lean and Bumbon, 1979). Following this, 10 ml of scintillation
0uor rerc addrd to -'ch samplc and the samplcs Ere rctuocd to S.LO. wherc the radioactivity was
dercrmined with a scintillatiod coutrtcr,

Maowufunbon Na Tows

lv{acrozooplanktm was sampled with a 7l cm mouth diamcrer paircd net (bongo net) equipped
with 0.505 mm plstrliton mcah. Bonom depth pcrmicing, the nets q/€rc to$d obliqucly lrom 210 m to
the sudacc. Thc tow time for a standard tow 'rr83 21.5 minues. Volumes filtered werr determined
from llowmctcr readiags and thc ooulh area of thc nct. Onty one saEplc of thc pair \r.ss rctained and
pr€err/cd The biomass, as *rt displacEmcat volume, after rcmo\rdi of largc (>5 ml) organisms, was
detsrmiacd in thc laboratory ashorc. Thesc procedurEs are sunmsrizcd in greatcr dcuil in Kramer er
d.0n2t.

Co@R@tutCIW)tuu
CTDO dsta *rrc colleocd on sorae lioca occ{pied by the A6yd Sbrr Jodaa, as shown by rhe sra-

tion pcirion Esp (Fi& 1). Thc CTDO dara arc not itrcluded in thjs rcport.

TABULATED DATA

The tabutarcd data in thi. rqport have suBtantial chaagrs ia both contedt and appearance from
data tabul,tiotrs thar havc appeared in previou CaICOFI dau r?porL'. Some of rhe mosr notable
chsngrs aI€ lisred bclm

l. Obscrtred a'tq and iEtarpol8td staDdard lcvel data have bela intersperscd and are presented
togpth€r i! depth scqucacc.

2. Salinitics have beea calq.dalcd from thc algorithms for the Practical Sdiuity Scale, 1978
(PSS78) as recommcoded by the Joint Panel on Oceaoographic Tables and Statrdar& (Lewis, 1980;
UNESCO, 1981). Betrcen 34 aad 36 salinity, thc difiereaccs bctwcen the ncw PSS78 aad old
UNESCO66 sditrity scal6 arc .001 or less. At prdctical saiinity - 30, the new saiinity is .005 higber
thatr the old saiinity scaie. ParB pcr thousatrd or rhe symbol /- is not r:sed for PSS78 salinities, so rhe
new pracical salinities are 1fi)0 times larger thatr saiinities based on previous scales,

3. Potcotid t€r[pemturc has beea add€d to thc tabuluion. The differeocc bctween r,, srlz rem-
pcratuc aad poteotial teoperaturc is only .05' ar 500 m, so potential tempffaturc is not imponant for
thc shdlos casts prcscoted in this Gpon. Howwer, poterldal teEpcrarure is of inrcrc$ for deepcr cass
thar arc typically takcn on expcditioos and occasionally on CaICOFI cruises, so it will be reponed rou-
tinely. Potetrdai tcmpcrature is calcuiat€d from the expressions given by Fofonoff (1977), based upon
Brydeo's (1973) resule.

4. Density related paramcrcrs arc calculatcd from the Iniernationai Equation of Slate of Seawater
1980 (EOS80) algorithms published by Mllero, Chea, Bradshaw and Sch.teicher (1980) and UNESCO
(1981). Sigma+hera h rhii rcpon is abour .03 lorvcr rhan the siBms-r thar app€arcd in earlier reporB.
EOS80 is in tctus of true deosity, while the older equations werc in terms of specific graviry, treated as
if they c,€rc dcnsiry. Thar accounB lor m6t of the differeoce bctween new and old equalion of stare
deosities. The ncsct experimental mealturemenB on the density of seawater a.lso show small
differcnces thal arc variable over the temperaturc-salinity range of seawater. Sigma-theta is calculated
from potential temperaturc ingcad of m silu tempeEture. The differences in sigmas would have been
somewhat grcater if i, flal tempcramrB had been used to ca.lculate signa in the present data repon.
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Dynamic heighrs io this report are within one dynamic millimerer of the values calculared in pre-
vious Ca,lCoFI rcporB. The difiereat equations of state have tittte etrect on ihe ayrr.i" ir"igt l""r"rr"-
rioa in the rop 600 meters.

. Spcoac vorume anomaly (with pressure terms) is giv6 itr this data rcpon. previousry, thermo-
steric atromsly (without pressure terms) ras reponc4 athough the ayo-jc a"lgrra *crc'catcuiareo
from spccific volume atromaly.

5. Prcssure hss bccn add.d to thc rtd. li$i!$ Although depth rcmains as the primary kcy to the
data for historical rEasons and to facilitare cornparisons *tti past cruisca, proro* ir reqgiJ lor the
EOS80 deosity calculadons.

-- 6.. Perccat oxygln santnltioo has becn added" The values are caicuiared from the equstions ofweiss (1970) and UNESCo (1973).. rhe solubility of orygea ./ari6 primarily *ir, t.,np"-raru. -asecondarily with salinity. For conveoience, an oxygen saturation is a.lso giveo for levels *here timpera-
ture or saiidty is missing Thosc valucs ale based upon hterpolared taiper*urc or sainiiy-anJ srroura
be used with caution-

- .7. Ctrlorophylr'a and phacopigmeoB have becn iacorporated wio the hydrographic and chemical
d.ta instcad of beiag reponed scpantcly.

. 8. Heading ioformarioa has bcao expandcd to inclu.l. more of thc c,cather observations; most ofthc obscnruioos have bcca aad are sclf+xplanatory. gleather conditions .r" .t O *-gwMo codc 4501. Bottom deprh!, d.rerniaed acoustically, have beea corecred *ug &r"r,t"o-rrsgsl
tables.

9. CaICOFI line and *arion numbers ar€ separated by a few blank spac-es in order to leave roomfor finer resolurioo of liae and 11tioo numbers wtea appropriate. Most 
'caicoFl 

cnrises occupy su-tiotrs oo cardinal lines aad on ordinal lin6 wirh v3 and i3 ipacing ber*e€o *rora rirE. i;; "o--ple' the dgired liaes bctweca lines 90 aod 100 arc riaes 93-u3 ;d 9cra. ;; p*rio* i"po*,
otdinal linc nunbers havc bctn rouadcd to thc nc8r6t whole number trini s: ,na 9i ,opiir"ry, io
the prcviou.s example). Additionsl lh6 ani morc closcly spaced stations are occupied oo ri." 

"*iro,thco it is rxcfui to list somc line and sadon numbers to the nqrqr O.r. gber ano }iewiti-ilSzgl g""
conveBiotr alsorithDs for courrctsioa of laritude and londt,de to CaICOFI station numUer. e fe*inshore slations have beea listcd to one decimal place in tiis repon. It is not practical oi Gi1xut" to
list {. sta{ons to one deci-,1 plac€ becaus€ srations that occunEd mora u"n to: n.m. aorrgii",,u-tion directioa or 10.6 n-o- along thc linc direction from the .l.air.d position *oura rccui;;-dieereat
GTCOFI $ation EuEbcr. For example, some of thc rap€at casts takcn on the 24-hour stations wouid
have difercot stuiotr numbcr! if liscd to 0.1, aithough al case 

",ere 
done within . ,".y rrn"tt .r.,

mnory Proaaiw Cas
The tabulared data include.. sample depths, thc lighr levels at which the samples were incubated,

the upEte frgm each of the repticate light bottles (uptake I and uptakc 2) which ior" uo* .orT""t"o
1:_1II_ ".p,"r.! 

b, subtnEdng. rhe dark value, thc mean of the t\ro uptakc values, the dark uptake,nutneoB (when measured), chlorophyll and phaeophnin. The upEke values shown are the total forthe incubadon period rhe dm6 of loca.l appareat noon (LAr\), ovit t*tighr, -o-,t "- 
u"rri"ary

integrated value of the mean upukc from the surface to the deepest sample deith {assuming that the
shallow6t measured value ext€ods to the surface and that negadve va.lu6 are zero) are atso itrorrn ror
e""h experimear The upuke dat" have been preseoted. to twi significanr didt' i*i"* ai.ooio. on"
decirnal (v61uca > I.ffi). The higher prod-uoion vaiu6 may not *arrant all of the significant digitspres€ ed Incubarion time, LAN, atrd civil twilight are given in local Pacific Srandard ime fpif); to
convert to GMT, add eight hours to the pST rime.
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FOOTNOTES

In addition to footnote, spccial notations are usad without footnot6 bccause thc meagiag is
ahays the samc.

ISL: Aftcr dcpth valu6 ildicatB iotcrpolatcd or extrapoLr€d standad level.

P After d€pth valucs itrdicat6 thc Nanseo bonle posnrippcd

U: Unccrtain valuc. valuca vhich arc not tts€d itr iutcrpolatioo becausc they seem to bc in error
without apparcnt rcasoo-
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FIGUR.ES

Cruise 8401

l. CaICOFI Cruise 81101, 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 meteB

5. Horizontal disrribution of saiinity ar l0 meters.

6. Horizontal disribution of thermosteric anomaly at l0 meters.

7. Horizontal disrriburion of chlorophyll-a at l0 meters.

8. Horizontal distribution of temperaturc at 200 meters.

9. Horizontal distribution of salinity at 200 merers.

10. Horizontal distribution of thermosteric anomaly at 200 meters.
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PERSONNEL

Cruisc 84Ol

SHIPS'CAPIAINS

Roll, llilton, RY Md Sun Jordan
PesjuUins, Thomss J., kY New Horimn

PERSONNEL PARTICIPATING IN THE COLLECTION OF DATA

RV Md Stantotfun

RY Nev Horian

Flcrr, WiUiaE C. Fishery BiologBt, NMFS
(h ch.rBe)

Ambros€, David A. Fishery Biologist, NMFS
Andcrson, Georgc C. Staff Research Associate, SIO
Bliss, Kenneth .4- Oceaoographcr, NMFS
Crsnerc, Mgud .{. Studcal, CICESE
Cqi, Carole .4. Studcot, SDSU
ll€st€r, Anhur W. Staff Rcscarch Associare, SIO
Keopcr, Cecclia A Staff Rcsearch Associatc, SIO
Miller, Mark D. Voluntcef
Rrvitch, Adam B. Shrdcst, SDSU
Ripa" Em6to Studlar, CICESE
SchiE, Keoneth C. Studc8t, SDSU
Ton€3, Juatr .{- Student, ESCWUABC

Thooas L. Asst. Rescarch Oceanographer, SIO
(in cn rgc)

Abramcokotr, Dinitry N. Biological Technician, NMFS
Bryan, Vfaier R Msrinc Technician, SIO
Bustoa-Serraoo,Hector Studeot,CICESE
Camacho, Victor Student, ESCIWUABC
Cota-V., Afredo Fishery Biologist, INP
Cummings, Sherry L Statr Research Associare, SIO
Garcis.lirado, Victor M. Oceanographer, IM

tsstco, Do,rgbq M. Marine Technician, SIO
Mea4 Richad V. Mariuc Technician, SIO
Mctoycr, J&k D. Biological Technician, NMFS
Pariclq Ronald G. Staff Research Associarc. SIO
Pedritr{stna, Oscar A. Fishery Biologist, INP
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RV DAVID STMR JORDAN

c3lCOFl Gui!. t{l
M^CROZOOPI.ANKION AIOMTSIT

t{cr M..li Sirc 0.505 Intn

IIr! I'tr. (GMT)
Mor'Dry Slln Erd

Volur* par

wrrar Voluttlc Ml,- Tor toOO trP Sirainad

Stniocd (rD) Depd (rn) Tord (cnrl) sm.x (qnr)

60 50
60 52.5

60 55
60 60
50 70
60 80
50 90
fi 100
53 50
63 52
63 55
53@
63 70
63 80
63 90
67 49
57 55
57 50
61 70
61 80
67 90
67 100
70 51

70 53
70 60
70 70
70 80
70 90
70 100
73 50
73 53
73 60
73 70
73 80
73 90
73 100
71 48
77 5l
77 55
71 60
77 70
77 80
77 90'11 100
80 5l
80 55

T'i

37 56.8N
37 51.8N
37 45.8N
37 36.8N
37 16.8N
36 56.8N
36 36.8N
35 15.8N
37 22.6N
37 18.6N
37 12.6N
37 02.6N
35 42.5N
36 22.6N
36 02.6N
36 49.2N
36 37.2N
36 27.2N
36 07.2N
35 47.2N
35 27.2N
35 07.2N
36 10.9N
16 06.9N
35 52.9N
35 32.9N
35 12.9N
34 52.9N
34 32.9N
35 18.6N
35 32.6N
35 18.6N
34 58.6N
34 38.6N
34 18.6N
33 58.6N
35 07.3N
35 0l.tN
34 53.3N
34 43.3N
34 23.3N
34 03.3N
l3 43.3N
33 23.3N
34 27.0N
34 19.0N

"T'.

t22 52.9W v2i
123 03.8w l/23
t2i 14.7w v23
t2i 36.5W v23
t24 t9.9W t/24
r2s 03.2w t/24
tu 46.3W v24
126 29.1W v24
t2228.4w t/2i
r22 37.\W U23
t2250.tw t/22
t23 n.Tw U22
r23 54.8W U22
t24 37.7W t/22
125 20.5w U22
121 59.IW l/20
t22 24.9w r/20
122 4.4W V2t
123 29.tw t/21
t24 tt.Tw t/21
124 54.2W v2t
t25 36.4w v25
l2t 43.6W l/20
121 52.rW l/20
t22 2t.9it v20
123 04.4W l/ 19

t23 45.7W v 19

124 2E.8w l/ 19

125 10.8w l/18
l2l 15.3w l/ l7
121 28.IW l/ l7
121 57 .TW tl t7
122 39.9W l/ 18

123 21.9W l/ l8
124 03.7W l/ t8
124 45.4W l/ t8
120 42.4W tl t1
120 55.Iw l/ l6
l2l ll.9w l/ 16
121 32.9w l/ l6
122 14.8w l/ 16
122 56.5w l/ 15

123 38.0w l/15
124 19.4W l/t5
t20 31.4w l/ 12
120 48.1w l/ l2
l2t 09.0w l/ l2

' t/t2
" vtz
' vt2

1023
1305
1605
2l 15
0430
1050
1715
2350
0510
0300
2i55
2025
l4l0
0825
0230
1700
2310
0240
0E05
t425
2035
I 125

l0l5
0735
0215
1900
1235
0520
2350
0755
I150
l7l0
m50
0515
I150
t725
0200
2320
1835
l3l5
0555
230s
1710
r055
0710
I120
1510
153s
r605
2105

t037
1315
1620
2137
0453
lll2
t737
0012
0513
0310
0017
2047
1432
0E47
0252
1709
2332
0302
0E27
t447
2057
tt47
1037
0748
0231
t922
t257
0642
0012
0759
t2t2
1132
0l r2
0637
t2t2
1747

0203
2344
1857
1337
0617
2327
I'132
l1l8
0718
I139
1532
1557
t626
2127

lll
t73
293
435
430
433
415
4@

56
t76
414
413
q2
415
416
t13
382
391
398
415
430
450
401
429
411
418
419
405
413

74
425
404
399
424
413
389

55
456
417
469
401
401
435
434
153
414
414
435
415
418

43
84

125
215
218
2r9
218
204

22
86

206
222
213
220
215

84
218
2t4
219
215
218
2t4
217
218
225
218
215
2t5
215
29

2t5
220
219
2t7
218
2t6

21

221
21'l
205
214
218
2r0
221

14
22r
216
209
208
212

99
8l
4l
48
44
8l
60
l5
90

142
97
71

147
91
99
52
94

164
138
48

144
t62
62

t45
37
96

196
47
l9
44

190
52
68

145
36

8

107
53

96
lll
145
t62
239

83

I l7
r38
232
96

125
96

I
8l
4l
48
44
58
60
l5
90

t42
91
71

147
97
58
52
94

164
138
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40

162
62
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RV DAVID STARR 
'ORDAN

CalCOFl Cruir. EaOl

MACROZ@PLANKTON BIOMASS
Na M..n Sizc 0.505 ftn

Ihr nmc (ci{T)
Mo/D.y Son End

80 60 34 09.5N l2l 09.0w v12 2145 2207
Ut2 2220 2242
t/13 0205 0226
v13 0235 0256
t/t3 0400 u22
U12 0745 oEO6
r/13 0E10 0E32
Ut3 083E 085980 10 33 49.0N l2l 50.6W t/13 l4oo 1422
vt3 1430 1452
vt3 1455 l5l7
Ut3 2035 2056
v13 2105 2126
vt3 2t35 2156
ln4 0200 0222
U14 0245 0307
vt4 0325 0346
vt4 0725 0745
t/t4 0800 0822
U14 0830 085180 80 33 29.0N 122 32.0W 1^4 1515 153780 90 33 09.0N 123 13.3W l/14 2220 224280 100 32 49.0N t23 54.4W 1/15 0455 051782 46 34 16.2N ll9 56.3W l/lt 0020 oo4283 ,t0.5 34 13.5N ttg 24.7w Utt 0630 063583 42 34 10.7N 119 30.5W l/ll u2o 043583 51 33 52.7N 120 08.0w 1/10 nq 175583 55 33 ,t4.8N 120 24.7w Ut} t44o l5o483 60 33 34.7N 120 45.3W l/10 1030 105283 70 33 14.8N 121 26.6w l/10 0415 u3783 80 32 54.7N t22 07.7W 119 22t5 223883 90 32 34.8N 122 48.6w l/9 1525 154783 100 32 14.7N 123 29.6w U8 1405 r42s
l/8 1435 1456
v8 l5o0 1522
v8 2030 2051
1/8 2100 2t2l
1/8 2130 2t52
t/9 0305 0327
1t9 0345 0406
U9 0450 0512
v9 0740 0802
v9 0815 0837
U9 0845 090687 33 33 53.4N llE 29.7w vs l30o 130687 35 33 48.7N ll8 37.6w 1,t5 1755 l8l787 40 33 39.4N ll8 58.5w 1/6 oo20 004287 45 33 29.3N ll9 t9.2W t/6 0715 073887 50 33 19.4N u9 39.8w l/6 u35 n4287 55 13 09.4N t20 00.7w l/6 1650 1716

Volufic pa,
W.tci Volurnc Mt& Tor IOOO m3 Slninad
StEincd (EJ) D.fln (m) Tot l (sE3) sdr.ll (cd)

4t7
412
419
415
416
393
360
395
421
432
4t'7
,r09

400
404
415
428
410
4@
425
417
429
425
412
419
't9

275
325
428
386
410
418
394
387
388
q4
410
408
424
400
409
434
400
414
406
112
400
389
423
147
471

212
2t't
195
197
198
191
205
201
212
223
212
219
212
219
209
lE6
205
2t2
219
205
208
218
215
219
35

145
142
219
224
2t9
225
220
218
212
205
2t9
193

219
205
201
219
205
216
212
45

215
211
209

65
212

9l
80

167
t56
l6l
160
145
134

242
190
134
210
230
183
190
145
273
203
l9l
218
t47
63
53
72

140
58

34
42

lt1
59
43
l5
54
49
59
32
34
33

30s
90
83

128

8',1

54
62
t'7

28
57
15

180

9l
80

167
166
l5l
160
145
134
242
190
134
210
230
183
190
145

273
203
191

218
t47
4
53
72

140
58
34
42
lll
59
43
l5
54
49
59
32
34
33

275
90
83
98
87
54
52
t7
28
57
't5

180

113
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RV DAVTD STARR .IORDAN

C.ICOFI Crui.. t4ol

MACROZ@PLANKTON EIOMASS
Ncl Mc.h Sizq 0.505 lntn

9l
52

190
36
55

217 t42
220 62
212 190
218 36
222 55

87 60
87 70
87 80
87 90
87 100

32 59.4N
32 39.4N
32 19.4N
3l 59.4N
3l 39.4N

Ihl!
Paiiid Mor'Dry

t20 2t.0w v7
121 02.0w U1
t2t 42.9W v1
r22 23.6W v8
t23 U.2W v8

Timc (GMT) wstcr volum.
Son Ed Stnin.d (ft])

0500 0522
1200 t222
1845 1907
0140 0202
0815 0835

voluttlc t'cx
M!x. Tow looo rd st.dncd
Dcarh (m) Toril (crnl) sm.ll (cml)

416
372
426
413
()l

Volunra Fr
wllcr volumc Mrr. Tox l@0 ni stnitud
stEin.rr'(d) Dcprh (d ToEl ((rij) smdl (csl)

RV NEW HORIZON

C.ICOFI Cmi!. &Ot

MACROZ@PLANKTON BIOMASS
Nci M.rb Sizc 0.50J mm

Pcition
Dd! 'I'imc (GMT)

Mor'D.y Sun EadUna SL-

90 2E

90 30
90 35
90 37
90 53

90 60
90 70

33 29.0N
33 25.0N
33 15.5N
33 11.7N
32 39.2N
32 39.7N
32 39.9N
32 40.0N
32 ().0N
32 39.5N
32 39.3N
32 39.3N
32 39.4N
32 39.1N
32 38.5N
32 38.7N
32 24.5N
32 04.9N
32 05.lN
32 04.7N
32 05.0N
32 04.6N
32 04.3N
32 05.4N
32 0: 5N
32 05.5N
32 04.3N
32 04.0N
32 04.8N
3l 45.6N
31 23.6N
3t 05.5N

1306
1005
0548
2208
0620
0649
0718
t432
1507
1539
1948
2022
2053
0234
0307
0336
0807
t427
t456
1532
t946
202\
2054
0232
0300
0326
0648
0716
07 52
1348
2008
0232

n7 41 .6w v 5 t245
ll7 54.0w l/5 0942
118 13.0w l/5 0526
ll8 23.5w l/5 2146
l19 30.1w l/5 0558
ll9 30.8w l/6 0627
119 30.9W 1/6 0656
ll9 28.3w l/5 l4l5
ll9 28.4w 1/6 1445
119 27.8W l/5 1508

119 29.8W l/5 1926
119 30.3w l/6 2000
119 31.5W l/6 2031
119 27 .8w v1 0212
n9 28.4W v7 0245
t19 28.2w V7 0315
119 58.2W l/7 0145
120 38.1W l/7 1405
t20 38.7W t/7 1435
120 38.7W l/7 1510

120 38.8W l/7 t925
t20 39.4W U7 2000
120 38.5w l/7 2032
120 37.9W l/8 0210
120 38.4W l/8 0238
120 38.9w l/8 0305
120 37.5W l/8 062',1

120 37.3W l/8 0656
120 37.6W l/8 0730
l2l 19.2W l/8 1326
l2l 57.9W 1/8 1946
122 39.2W t/9 0210

390
418
408
400
434
426
423
363
451
404
422
435
408
389
407
399
444
401
(}8
426
415
399
405
398
428
439
404
392
398
410
418
401

183
210
208
208
212
216
216
153
150
159
172
r55
l'16
r63
159
159
203
155
201
r59
t72
r76
168
t'|2
159
155
193
208
181

203
204
195

28
24

247
l0
92
82
99
66
62
59
43
48
86
82

108
88

221
90
59

I t0
92
95

l6l
96
91

ll8
921
156
138
24
29
47

28
24
21
l0
92
82
99
66
62
59
43
48
86
82

108
88

22t
90
59

I l0
92
95

l6l
96
9l

lt8
28'7

156
138
24
29
4'7

90 80
90 90
90 100

I l4



RV NEW HORZON

C.lCOFl Guis. &OI

MACROZ@PL,TNKTON BIOMASS
Ncr M6h Si.c 0.505 mrn

Daaa

Mor'Dry
fimc (GMD w.tcr volum. M.x. Tor

St n E d Strdtrcd (d) Dcatr (m)

ll25 ll32 128 58
0915 0937 412 212
0820 0842 394 155
0852 0914 417 181
0920 0942 ()s 213
1,t03 1425 436 159
t436 1458 49 150
1504 t525 4N 150
2025 2046 .t08 t72
2052 2tt4 438 t72
2t2t 2143 421 205
0200 0222 426 163
0228 0249 430 159
0256 0318 438 159
0517 0539 432 209
0120 0142 435 194
2121 2t43 410 208
1655 t7t1 416 ::8
I 3m ]J2i 437 r 93
0840 0902 399 2tt
0252 03t4 390 210
20!.7 2109 433 202
t4l5 t431 444 l9l
0755 0817 421 201
1955 2000 94 38
2129 2134 95 35
2320 2342 413 209
0243 0305 406 2@
0634 0655 432 210
1030 1052 432 207
1450 1512 435 t94
l9l5 1937 422 210
2317 2339 401 2r7
0520 0542 4t2 214
lll5 ll37 422 204
1709 t73l 427 215
2328 2350 420 206
0728 0750 410 216
0316 0338 434 197
2244 2306 418 209
1900 t922 425 2t6
1420 t442 395 202
1005 1021 383 208
0609 063i 394 218
0029 0051 438 193
tlt'] t't39 418 213
l l20 n42 4t4 208
0520 0542 4t9 212
1320 t323 54 20
1515 l52t t25 48

Vols@ ts
lqtr in3 Su.i&d

Totrl (cal smru--((trr)

26.1
29
30

Lin.

93
93
93

32 57.4N
32 52.6N
32 51.5N
32 51.3N
32 50.9N
32 5l.lN
32 50.9N
32 51.0N
32 53.7N
32 53.IN
32 52.5N
32 52.0N
32 52.3N
32 52.5N
32 40.8N
32 30.2N
32 20.1N
32 08.9N
3r 59.9N
31 50.2N
3l 29.0N
31 09.8N
30 51.3N
30 30.7N
32 17.0N
32 15.4N
32 ll.lN
32 05.2N
31 55.4N
31 47.1N
31 35.8N
31 25.0N
31 15.3N
30 54.6N
30 35.IN
30 16.5N
29 55.6N
31 4t.2N
31 31.5N
31 20.4N
3l I l.3N
30 59.0N
30 51.0N
30 4l.lN
30 20_4N
30 01.8N
29 40.8N
29 21.5N
31 09.2N
31 06.6N

lU lE.6W l/12
tt7 27.2W 1/12
ll7 31.9w l/ll
t17 32.6W t/tl
t17 32.9W vll
ll7 31.4W l/11
117 31.5W l/ll
117 3r.lw l/t I
117 30.6W 1/11
117 30.2v/ l/ll
117 29.6W l/t l
117 32.tw v12
tt7 32.8w t/12
l17 33.0w 1/12
117 52.8W l/11
llE 13.9W l/11
118 34.4W l/10
118 52.5W l/ l0
l19 14.3w l/10
ll9 33.6w l/ l0
120 15.8w l/t0
120 54.5w l/9
tzt 35.7W t/9
1221,72W t/9
117 05.1w l/12
l17 08.4w r/12
ll7 17_8W l/ 12

117 29.3w l/ 13

117 50.7W l/13
ll8 09.8w l/13
ll8 29.6W r/ l3
lt8 49.2W l/ 13

119 10.9w l/13
119 49.8W l/14
120 31.8w l/ l4
l2l 11.0w l/14
121 50.7W l/ 14

i6 11.2W t/11
117 07.3W t/ t1
lt1 28.4W r/t6
n1 46.41 tl 16
118 07.3W l/16
ll8 27.1W l/ 16
ll8 48.8W l/ l6
ll9 30.2w l/ l6
120 07.2w l/ l5
t2047.4W t/15
l2l 27.8W l/ l5
ll5 21.3W l/ l7
ll5 25.0w l/ l7

16 l5
27 27
t27 46
38 38
l5 l5
30 30
18 l8
20 20
24 24
l8 18

26 26
33 33
47 47
46 46
58 58
7'l
11
77

92 92
25 25
56 55
99
99

36 36
53 53
74 74
l0 l0
)1 11

53 53
51 51
46 46
26 26qq

26 26
28 28
43 43
29 29
18 l8
19 19
t9 19
68 50
26 25
18 18
14 14
14 14
)1 11

55 3l
131 t 3l
32 32

i,
93
93
93
93
93
93
93
93
93
97
91
97
97
97
97
91
97
97
97
97
97
91

100
100
100
r00
100
lm
100
100
100
r00
100
103
103

35
40
45
50
55
60
70
80
90

100
29
t0
32
35
40
45
50
55
60
70
80
90

100
30
35
40
45
50
55
60
70
80
90

100
29
30

115



RV NEW HORZON

C.ICOFI Cruis. t4ol

MACROZ@PI,ANKTON BIOMASS
Na M.ah Sizc: 0.50J mrn

Lin.

103
103
103
r03
103
103
103
103
r03
t03
107
107
107
t07
107
107
107
t07
107
107
107

107
ll0
I l0
I l0
I t0
I l0
ll0
n0
110
ll0
ll0
I l0

t/ t7
t/t7
l/18
t/18
1/ l8
1/ l8
l/ l8
l/19
t/19
tlt9
v21
| /21
I /21
1/21
t/2t
L/21
t/21
t/20
t/20
t/20
t/20
tl19
v22
t/22
t/22
t/22
t/22
| /23
| /23
t/23
t/23
lt24
l/24

2t6
2r3
209
20t
205
t81
208
r93
211
189
l4

t72
212
190
201
t97
206
205
189
2t6
191

2lt
36

2U
187
214
215
t97
205
215

211
t91
2l I

l0
7

31

l6
31
l5
t2
2t
57
t2

lll
17
l7
23
l9
26
t2

5

9
9

l3
11

8l
32
l3
10
15

42
3t
34

9
1l
t6

l0
7

3t
36
37
l6
t2
2l
57
t2

ul
L1

l7
23
l9
26
t2

5

9
9

l3
l7
8l
32
ll
l0
t5
42
3l
34

9
u
l6

Mar. Tor
D€p(h ((n)

Ih&
Mor'Ih,

Tirn (CMD
$In Ed

1930 1952
2256 2318
0354 0416
0745 0808
l l00 n22
l5l0 1532
2tt9 2t4l
0308 0330
0853 0915
1430 t452
2226 2228
2026 2045
1710 1132
12() 1302
0835 0857
0450 0512
0100 0t22
2l 13 2135
t525 t541
0955 l0l7
0330 0352
2l l6 2138
0707 0712
0945 1007
1350 t4t2
1745 tE07
22t0 2232
0205 0227
0600 0622
I t35 I157
l7l5 t737
0025 0041
0545 0607

Shircd (ml)

416
4t5
419
439
403
450
415
429
405
434
54

349
40?
432
417
428
407
424
467
422
452
418

87
405
459
390
401
430
4t7
409
431
4N
435

volulni, pat

IOOO lrr, su.r!.d
Tor.l (cra.r) S dt (qn)

35
40
45
50
55
60
70
80
90

100

31

5t
35
40
45
50
55
60

70
80
90

100
32.4
35

40
45
50
55
60
70
80
90

100

30 58.8N
30 50.7N
30 37.1N
30 24.9N
30 17.2N
30 06.5N
29 46.8N
29 ?7.6N
29 05.7N
28 46.9N
30 29.6N
30 25.5N
30 21.4N
30 I l.3N
30 01.0N
29 51.1N
29 39.9N
29 32.5N
29 12.0N
28 51.1N
2t 32.2N
28 l6.tN
29 52.1N
29 47.1N
29 31.2N
29 28.4N
29 18.9N
28 09.5N
28 56.8N
28 37.9N
28 r8.1N
27 58.8N
27 31 .7N

I 16 50.1w
I t6 58.3w
lt7 21.9\t
n7 49.3w
I l8 04.9w
t l8 25.7W
119 05.3w
ll9 43.6W
120 25.5q
l2t 03.4w
I 16 05.5W
l16 ll.5w

6 22.6W
I l6 42.4W
I l? 02.4W
l l7 20.7w
I 17 42.1W
I t8 02.0w
I lE 40.9W
119 23.3w
120 00.8w
120 43.3W
115 50.0w
ll6 01.5w
I 16 20.4W
I 15 40_lw
I l7 00.5w
117 20.0w
I l7 38.0w
I t8 19.71V

ll8 59.1W
I t9 38.3W
120 16.9w
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DISTRIB(MON LIST

INTER.AMERJCAN TROPICAI. TTJNA COMMXSSION
(c/O SCRIPPS INSTITUTION OF OGAI{OCRAPTIY)

DR. 
'AMES 'O6EPH

NATIONAL MARINE FEHERIE SERVICE
(c/o scRtptlt tNsTtTUTroN oF ocEAr*ocRAptm

DIRECIOR'S OFFICE

MR- RON DONiON

DR REIEEN LASKER

DR- A. ALVARINO DE LEIRA

LIBRARY

MT. RONALD LYNN

DR GEOFFREY MOSER

DN. ROBERT OWEN, J&

MN. NEIJON C. R6S, JR.

DR- PAUL SlrrIIH

SCruPnl INSTTUNON OF OCEAI{OGRAPHY

DR. EDWA.N,D BRINTON

DR RICHARD g. EPPLEY

DR ASRAHAM FLEMINGER

DR. JORIS M. T. M. GIESKES

DR. LOREN R. HAURY

DR THOMAS L HAYWARI)

MRS. KITIIE KUHMI

LIBRARY, Src (STELLA WADE) (4}

LIBRARY, SIO (DR. SIJSAN STARR)

M& ARNOID W. MANTYLA

DR JOHN A" MGC,oWAN

D& W. A. NIERENBERG

DR. PEARN P. NIILER

PROF. JOSEPH L. REID

DR RICHARD H. RGENELATT

DR. JAMES J. SIMPSON

MR GEORGE H. SNMER

DN- ROBERT E STEVENSON

DR. MIZUKI TSUCHIYA

MR, DAVID WIRTH

(2)

tt7
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