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BIOLOGICAL, CHEMICAL, AND RADIOCHEMICAL STUDIES OF MARINE PLANKTON
Appendix A to Reference No. 67-27

Reduced Data Report

This reports in detail the chemical and physical data collected on
Atlantis II, Cruise No. 26 in the Gulf of Maine 16 - 27 September 1966.

The results are discussed in the text of this Progress Report. The methods
used have been standard oceanographic procedures which have been published
in the literature and described in our previous reports (NY0-1918-124 and
138). The method for particulate carbon is the only one changed since these
reports were submitted. Water samples for particulate carbon were filtered
using a silver filter of pore size 0.8u. The carbon was determined in a
Hewlett-Packard F & M carbon-Hydrogen-Nitrogen analyzer, Model 185.

Table I shows the mean value and standard deviation for variables mea-
sured during three diurnal series. The real variations of the variable in
nature is combined with the analytical error in these standard deviations.
Thus, the large deviations found for the data in the thermocline, for tem-
perature for example, show that there is a large change in most of the pro-
perties between 20 and 50 meters. These data do, however, show the consist-

ency in the various properties and, where the natural variation is not

excessive, the reproducibility of the methods used.




Table I

Mean value and standard deviation for variables measured
in various depth ranges for all diurnal stations combined.

Variable

Temperature °C

Salinity %

Density (crt)

Oxygen ml/1.

Inorg. P pg-at. /1

Part. P pg-at. /1

Total P pg-at. /1

Nitrite pg-at. /1

Nitrate pg-at. /1

Ammonia pg-at. /1

Silicate pg-at. /1

Chlorophyll a pg./1

Dissolved Org. P
pg-at. /1

Number of Samples

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

Mean

Std. Dev.

0-20m Thermocline

14

~A7l
15

1876

. 9346
.1053

. 6747
. 3238

1179
.1160

.1908
. 0608

.1026
.0274

.4913
.0637

« 0329
.0320

. 1861
.4834

.0187
.3614

. 1142
. 151319

. 9034
. 0442

1979
. 0520

38

8.
2k

4618
5552

.4351
.1989

« 1887
.5601

.4222
. 2635

.5586
. 2041

.0622
.0324

.8110
. 1846

.0702
. 0415

. 4647
.0238

. 9361
L4267

5. 890l

. 9165

2.6565

. 8409

2982
. 0490

49

50-150 m

4.1553
0.3756

32.9289
0.2213

26.1467
0.1821

5.8186
0.3485

1.0051
0.1453

0.0233
0.0095

ISyZ2 18313
031527

0.0288
0.0084

11.4439
1. 5851

087875
0.4337

13.0210
3.4084

0.1955
0.1411

0.1849
0.0806

51

160 m - Bottom

da7228
0.1684

33.7147
0.1449

26.7100
0.0991

4.8155
0. 2325

1. 2445
0.1025

0.0300
0.0113

1.4540
0.1057

0.0300
0.0132

16.2606
1.6552

0.7923
0.4753

20.7426
2.8925

0.49352
0.0425

0.1794
0.0629

53
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CRUISE NO.

VESSEL ) = S B WEATHER —
DATE _&ﬁgz jl%.é_ LAt ZéZz’ L‘;:;,',O 6(7 WIND __ /0 nele
LONG. k] : ZOOPLANKTON VOL. ml.

Lonnal T

1 279 Lt 4
STATION NO 72 REDUCED DATA thfg”oﬁém CMT — 0od34LT7.

;. 0O, PO,4- P |PART-P|TOTAL-P|NO,- N[NO.-N [NH,~ N [Si0.-Si CHL. a |c'*7000Lux
DEPTH| TEMP | SAL %o gt mi/L /.LQ‘Z\/L HgA/L |pgA/L ,u.gi\/L p.gaA/L #gZ/L ,ugs/L DEPTH mg/m® |ug/L/hr.
1 45 4914/.759.123.39| &./3 0/5 1 o0 |od3loallpas| 1.35] 23¢ Il 2.20] (.15
/0| /5. 49|y 748 1B.39| £.27 0.7] 0.09] g .49|0.03|0.07| 157] 2./9 0l 2 w7l /. 55
(DN 1 /5 |32 030123 49 &5/ 0.23| o1l | o0.55|p.04|0.09| /. 44| 3.55 20| 6.51] 3.¢0]
29| 7. 72132 38dlad 98] 6 .67 odd| 0.lo|lo. 78§ |o./7|a. .20l /37| . 74 Jol _J. 72l i A9
39) 727132 . ¢ovas 51| 618 0.70| 0.04|6.95 |0 .05] 6.95| ;. 0¢| 6.6 do| 3.57] 0.92
S8l 6.3932 642125 ¢9] b/2 0911 004l 170 |0.03) £.31| ;14| 4. 76| 0| s.2¢] 0. 33
734 J.44133 £4Na5.90]| 6. .20 093| o.02]| ;.29 |o.ol|r. 56| ©0.7¢) /A.61 73l o
96! d.13132. 812126.0 & .37 /0% 0.03] ;.25 10.03)/ 52| (05 /3.36 (90 .27
(21| 3.9C13 96834 20| 5. 84 [-0%) 0 03] 29 |g.0x|/2./8)| 0. 84| /4. /9]l 1as5| .14
18] Loel33 30124 0l S5./5 .19 0.04) ) 857 |0.03|/5./8] /)2 20.98|l 150| . og
69| 1Ldet|33. 564124 42| 5.06 /-22| o004 ) 46 |0 . 03] ~ o0.70.| 20.9I 5
/93| hgri33 ¢alasL Ld| o .90 t.19 0.0l Yo |lo.02| 15 20| 0.56| /9. 10| F55—55
247 *4170 33 7724122.7¢| <L 8o /.23 10.03 )| 1.51 |p.08]| [/9.40]| 0-69| 22./12 | DEPTH|PART-C|PART-N
24/ d.92133 §77126. 95| 5.06 128005 1.45p.03]20.53]l0.60]20.76 p9/L [pg/L
261 17¢
= ¢ lo| /d4d. q.1
A Prgom. BX Al 'O T, (\j.&,,-d_;_l~ ://2_,4_!@/‘/ /91 144.91 70.5

29l 190. 8| ¢. S5
29) s £y /.7
42| bo.4| /. 9
72| 18 . 4 o
ZANIL A
2/ S8.2) 2
/691 422 ©
A : ; /193|579 o
271 9¢. 4| 1.5
Lelliege Ly A7
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STATION NO. 980 DEP
CRUISE NO. 26 REDUCED DATA TlmgML
; a) II— . " WEATHER
oaTE /5 /966 LT 42 5O A wino /6 Fnely
LONG. 69° S1 5" W ZOOPLANKTON VOL. ml,
:,"(_21_,'_-&44«.4,@ f
0, PO,- P IPART-PITOTAL-PINO,- NINO,~ N TNH,- NISi0,-SiA CHL. a [c"*000Lux
DEPTH| TEMP | SAL Yoo Tt ml/L ,ng/l_ HgA/L |pugA/L ,u.gZ/L ,u.g:;\/L ,u.gZ«/L ,ug/f/L DEPTH mg/m?3 Hg/L/hbr.
[145.82 |12 F4lla3.57| 6.0¢ ©/7 ol |oygloort|lo.ay|0.93| 257 [l aqr | 242 |
9\15.91 131 939]23. 32| &.70 0./6 009 |gyslool|lo.qg|o0.726]|2./9 to| 210 | 2.17
[8115. 54121770123 39| 6 .15 0.77 o700 .59 0.02l 0.09| 0.80 | /. ¢ 20| 3.v¢ |2 99
2812 .29132.7¢7 3¢ 36| 6.6¢ 0.2%| 0.0%9| 0. 50| 0.09| 9.+f2| 0.75 | 2.7% 30] 6.40 1,5.2¢ ]
I7) 7.6¢132.5F¢4|a5 45b 4. 2.3 0.60| 0.04|p. 84| 0.07| 46.21]| 0.6¢| 5.99 yo| a.20)0. 95
| Jo| 6. 41]32.67¢125,.69) &.10 0.67| 0.03 0. £9 | 0.03| F05| 0.¢4| 6. by Sol| 15
69| .70]32.629|495 85| ¢.07 0. 930.0210.9¢ |o.03| .74 | 0.45| 9.29 75| .15
92| J. 30|32 §20]a.04]| S5.95 0.97|o0.02) /. /¢ |0-063|0.72|0.¢42 | /2.3% too| /4P
LS| o 05|54 967124 07| 5.92. 0.89)\0.05)|) I/ |o.03| /76| 0.4t | 17.02 125]  .74P
(39| 2.88132.9971234.23] 5.73 0.97lc.02. |/ /¢ |p.og|lrza.52] 0.85)| 73.3¢ /50| __.0q
Je .14 33.2¢2]04 wt| 5.4 s02lo.02ls.50 |g.03]| 023 o8¢ st.r9 |—2E0—252
[ 95| of. 57|53 540l22.59]| S04 0.96°\ 0 .07 | 1de |o.03|/6.00| 0.94¢| 19.¢3|—238—5——
208" 712 |33 Zolag. 71 | 4.9¢ (.24 |o.0u |/ 49 |0.03]| 17.07| 0.50 | 22.97|| DEPTH|PART-C|PART-N
A3)14).282 133 §31\28.90| o4. T4 [07 |0.063|1.29 |0.03|/797|0.62| /8.35 pg/L |pg/L
| Joo ¢.c |
AT A £.8 |
. " /18| 18611 .8 |
sl PLATA | 20 Ao, Ao 11 LE 29| 787.5] /3.2
1 4 A7l s0.4]1 3.1
gl 100.-21 2.¢
69l S92¢l o0.¢
221 ¢9.2] 4.5
/1S 23 o)
/32| 22211 a l
/62| 11 ) (A
! LS == o)
_Io_q___ _ O.
23] 27.0 [o)




S . g9 P 257 M.
C;TJTI!;NN:.O M&% REDUCED DATA 2;;*‘& CmT - 7223 AT
a7y, 2) I 7 WEAT
\D/ETSESEL/ ./ LAT. — ,,"5&'0,,/‘/‘ WIND Zo ZTrnely
_ LonG. b6 9° L S” W ZOOPLANKTON VOL. ml.
A dt s gl
] 0, PO, - P | PART-P[TOTAL=P|NO,- N|NO,- N [NH,- N[Si0,-Si CHL. a[c**70000ux
DEPTH| TEMP | SAL Yoo =k ml/L pgA/L {ugA/L |ugA/L |pugA/L | pgA/L | ugA/L [ugA/L OEPTH mg/m3 pa/L/hr
I 16323/ 869|a3.29] 5.97 Oi¢e lo.o8lo.uvd |005) osa, lo. 74| 2.79. 1| 299 | 2,87
lo| /6./313). 873|23.34| ¢.0/ o0.1¢ |lo.08|lo.y3|lo0.0a | o/ | 0.92] 2.72 o]l a2.ys | 3 dz
20| 1.7L)32. 205l24.49] 4. 70. 0.321 0101 0.62]10.09]| 0.51.| 0.7 4./5. 20| U304 33
de|l 6.77|32 49¢las. 50l £.33 0.67’ 0.05) 0.94|0.02)5.97.| a.75] 5 51 Jo| 20| 2. 35
Sol &£.57|31.569\25 71| 4./¢ 0.6/ | 0.03| 0.94]0.05| £.91.| 0.6o| £.24. Jo| .88 10.07
el o §2|32 c3la5. 89| ¢4 o5 0.79| 0.03| /.01 ]0.03|/0.69|0.59] 9 57| So| .59
99| 3. 9¢|3a 71|24 04l 5.9 0.97| 0.oa| /./]1 lo.03|/1.32]) 0. 5¢|/3.51. 75 .32
| JAy| 3.97132.922)26. /L) S, 28 0.9 | a.03| /./3 |o.0a | /14.48]| 0.57] /2.9) roo| .15
(49| +.3/]|33.000|26./9| .1/ .25 ]| 0.04]| /. S0| 0.03]|d4.95| 0.585]|2/.0¢. 125 /3
/74| . 61133, .599|26.63] . 43 [ 30| o0.03| |. 54| p.03|/5.58]| 0.65|34.73 tso|l /0
198] ot 75133. 78|36 74| o 20 /23 a.0ul ;.99 02|15 8| 0.5¢| 24,5755 =
223 o 40|33 8aylag 79| <42 /23] a.0)| 1.46lo.03]17.08| 0.008|ar v | —BHB—5%
249 J.42033.873.|24.92) <L 95 20| o0.0q4| I,49)0.0d| /748 0. .53]20.39 DEPTH|PART-C|PART-N
pg/L  |pg/L
1 orgdg|l 2.2,

lol (o050 [ ¢
2ol /S22l 7 6.

4o o o
So 723 0.8
T o. O

99\ 4 23| 0.7
12yl 328\ ¢./
(49 65/ [=)
174l 2a2.9 24
/198 =
aa3l 74.9| /.9
248 §3.5| /.4
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sTATION NoO.__ 982 DEPTH 223 /7.
| cmuscé NO. 2¢& REDUCED DATA TIME Q32D GHT-1923 KT
| vesseL _(AManlis) T o o WEATHER
DATE _Aﬁ_a_az%ﬁ‘t‘ L /P%a LAT. -Aééo 4?2’ 2. WIND
| P Long. 6 2° S35 w~ ZOOPLANKTON VOL. ml.
A.-/MA/'V"'GL Z_
0, PO,- P |PART-P[TOTAL-P NO,- N|NO;-N |NH,- N|Si05-Si CHL.a |c'"*7000Lux
DEPTH| TEMR |SAL%o| 0y [T 0h 7L [20A7L [;20A/L [ng A7 | paA7L [ngA7L [moa/L || CEPTHlmo/md [marirne
[| 16 .24 |3/ 486122 30| 5.9¢ 017 | 0.1510.53 |lo.oylo.o4| 0. 89| 4.4§5 /| 27| /.59
lo]| /4 .5¢|3 :5123.32] & .c0 0.1 |005|0.39|002l0.04|0.¢8]| 3.0 /0] 2.éa| 2.29
20| /$5.3213/. 757123 . 37| 6.23 0.6 | p.07]|0.¥€| 0.03] 0.03| 0.72] 3.02. 20| 2.41] /[ €/
Jdo| 9.79132. 290l3¢. 89| ¢.¢2 0.37| 0.07]|o.65| 0.4 A.s0.] 0.79] 3.62 Jo| 3s5]2.8¢
do| F./2 |42 54|25 35| 6.35 o0.6!|lo.oylo. 95| 0.77]| S. 00| 0..73]| 5.89. Jo| 3.57| 2.09
Sol| 6 74132 628|256 | 6./72 0.6L]| 0.0010.9) | 0.05| 7.05]10.69]| 7./7 Jolli 3. Sz
75| 4 67|22, Ce7|25 69| 6.4 0.82.| 0.02|0.92| 0.03| £67)|0.50]| §.9/. 75| . {9
roo| 4.391%2 9651246.07] S.7¢ O0f4s.l o0l (. 4ol 0.02l//. 27| 0.67]/2.18 /00 /3
1as| 40132 9yglae./8| 5. 97 /.07 | 0.02]| /.20l 0.03|/1. 57|06 4E| /2.53 ras| 11
($o| 08133 s24|2¢.31| S5.38 /.19 | 0.0a)l /1. 32|10.03|/2./7 |0.5S8 | /5.7 150 .09
175 of. 36133 455 [24.5¢] S.22 [.30] 0.03| ) u9lo.03|/3.13|l0.do| /1¢.87)l /75 .09
200l 4.7¢133. 725 46. 2| 4. 75 st | 002l 57| 0.0d]l155e|0. 35| a3, 7/ || 55— 48 —|
210 o/.77133. 728 |a¢. 72/ 4. 72 jd2r|e.03]| /5700515 83l0.852|.23.63||DEPTHPART-C|PART-N

pg/L  |pg/L

i

N
th

OIS f fo = e
@ (N[0 [ [ @ o |o




staTion no._ G 43 DEPTH 233 M.
] REDUCED DATA TIME _ 02432 Gm7- 0033 LT
LaT. 42’ S0 " H. xFN?)THERAL FHorete
LN 49°.5/0" w— ZOOPLANKTON VOL. ml.,
B 0, PO4—P PART-P|TOTAL=P NOZ" N NO3—N NH,— N Si03—5i CHL. a |c"*-7000Lux
DEPTH| TEMP | SAL %o ok - ml/L ngA/L |pgA/L |ugA/L |pugA/L | wgA/L |pugA/L [ugA/L DEPTH mg/m3 pg/L/hr
[ /603732 972 |23.27 | 599 0.1 |0.08|lo.4210.02|0./18 |o.%9| 2.3¢ Il w488 | /.34
(o) /4. 0831 9/2.]123.39].5.9¢9 0.1S | o0l o0.943l0.0ala.00] 0.69| a./9 ol 404l /03
/9173 80131 937123. 99| 6. +&” 0.3 0.12|lo0.5210.02] 0.03| 0.82| 2.74 28| Jas|Q. .95
27| 9.72434. 294 |au. 97| 7.07 o.40| 0./3>|06.73 |0 06| 0. 4/| /. 00] 3.a8 do| 336 /.77
39| 7.co0ld2. 67 )as5.¢1| 6.78 0.8o]| 0.03l0.9¢ | o0.0s5] 7. 0.58| 7.457 Yol 1.#3 10O /1
48| 6.33132.69¢)25.72| .70 0.87| 0.0¢| ) o7 | 0.04] 799 0.70]| £.23 Jol| . 6910.09
Ta| 4 §2133.73¢|25.91| 4.0¥ 0.87]| 0.03|0.990.03| 70.33| 0.6¢]| 4-2) 251 . /9
971 4. 57|32. §éolac. 05| 5.43 [.01| p0.08 1./76 10.03,0.75 0.S8|//.70 (oo . /1
[l 25132 978)26.772 | S.68 [-1S10.03]| /. 30|0.03]| //.9310.53 | red.d2)l /p5| .74
(48| 2l.12 133 /72 |26.3¢| 3.55 [ 20 |o.0a) 1. 3510.03| 1£-10|0.S8 | 15.851 /50| /0
| 169] 4. 34|33 . Jss2 |24 52| 5.1F (281 0.03| /.dvl0.04) /dls4| 060 | /7. §2 /75 .09
(G| &f.76)133.73) |24 72| 4. 46 (42 |0.0¢)| L I7|osoa]| 1737 0.52| A23.93|_a2a. — 07 -
2/8| o4.79|33 #as|lag. 79 4.77 /-39 o044 | £ .59 0.05|/L.5¢] 0. 50 | 23. 93| DEPTH[PART-C|PART-N|
pg/L |pg/L
Il /1370| 5.8

lol /1/2.9| 0. T
19! /¢0.91 73.¢.
29| /028 8
39 do.4l 2. a
48| /73.8] 3.o.
73| 5.+ w.¢

g7 - S.3 |
/a1l 452 (o)
WS 69.L

)
/1691 72.6| 3.
(94} 7621 3.
28| 947 | &




STATION NO.___Q S 4 DEPTH
CRUISE NO. 26 REDUCED DATA Time _ [ 831 GmT - (481 LT
e i S VP Y VRS
— a —— o L4
Og . LONG. ﬁq S78 - ZOOPLANKTON VOL. ml.
/‘LI_A{/IGEG-LW
0, PO,- P |PART-P|[TOTAL-P|NO,- N|NO.,-N |NH,~ N|SiO,-Si CHL. a |c'*7000tux
DEPTHY TEME §SAL %o o7 ml/L p.g;l/L pgA/L |ugA/L #gZ/L /_ng;\/L ,u.g:\/L /J.gl:;/L DEPTH mg/m3 [ug/L/hr.
[l /6.4¢ |3/ 887]23 28 014 |1 0.09) 043|005 — /66 | 2.27
(0] /16.20]3/. €813 .3/ 0./5 |0.07]|0.43]0.03| © [ %0 | 2.7&2
20| 14. 8713/ 9323, ¢¢ 0.2 lo. /0l 0.50]l0.0¢6] © [ 70 | 438
30| £.97132.453a5./5 0.52o0./110.94l0.2512.99 |/ 55 |«4.7¢
ol 7.2/132 496|25.9¢ 0.73 1014 | 1. 07|l0.08 | 5. 547592 | 5 39
So| 6.4u|3s.594|la8. ¢( 0.730.03| 0.9¢|lo.o4| 612 |1/6 | T 23
74| 5.29132.708125.84 0.2 lo.02| /. ll|lo.0o¢ | 233 | 2.70 |/0.57
99| .77 |35 76L|2¢.02 0.92| — 0.04 1 9.4¢ | 2./0 /1. 63
[ag] 3.97132. 9078415 0.9310.387| 1.4 M0o.03 10,05 0.7 |74.99
(49| 1 55133 251124.39 [.2)10.03| ;.43 |0.08 /1. 98 | .72, ]|/2.9¢
173\ . g2133.518|24. 58 /.76 1o.327| 1.etNo.03 |/d2o | .35 |74 Fo
(98| 1. 77133, 71 |24 70 /-32 |o.o4 | ). 5% |0.03 |/5. 97| (.15 |2 92
223 4 792133 79¢126.77 /.31 lo.o4 | 1. 50lo.mw’ltg22] (/5 |23.03]| DEPTH|PART-C|PART-N

png/L  |pg/L
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STATION NO. 795 DEPTH
CRUISE NO. 26 REDUCED DATA TIME 2O/ GMmT — /byt &7,
VesseL A laaliv) 7 0 . WEATHER
DATE_LZ_W#~ /9% LAL_Sé&o S& Z” N WIND
T Lone. 62° S3.8" z¢e~ ZOOPLANKTON VOL. ml,
. 0, PO, - P |PART-P[TOTAL-P|NO,- N|NO;-N |NH, - N|SiO;-Si | CHL.a c'%7000Lux
DEPTH| TEME | SAL %oof T mi/L pmgA/L |ugA/L |ugA/L |ugA/L| pgA/L | ngA/L |ugA/L DEPTH mg/m® |png/L/hr.
Zagye
Ol l6 . 8L1.3/743123.07 0./¢ o.1ulo.48lo.02l o L6171 2. 72 Il 2.39
/0l 19.3213/ 702{23. 39 0./3 | o.tol 0 . délo./g! o /- tol 2397 0|l 32.0¢
20|/2.70 |32, 067144, 20 0.221 o .1t o. 55 n.05| o /.20 2 72 20| 3.00
Jo| &. 04|30, dplac.ac 0.48| o.08| 0.77| 6 .1¢| 24 | 1. 5¢| 438 Jo| 2.29
39| .95 |32 saclasso 0.¢67)| o.04| 0. 92| 0.06| £.23| 1.2 589 dJo| 2.43
49| 5.90 |32 5¢9lac¢7 0.80| 0.0al /.01l 0. 0ul 7723 s.70| .74 Sol| 0.4
Tl /.21 |32 buolas. 9! 0.9 0.03] /. !18)|0.03| 2.9¢ 1.192) /. 73
791 2.22 132 w¢|ac.0s L. 03)0.03| /1.27] 0 03|/0.3¢| 1.23| 14.0¢4
/24| 3.¢¢ 32 7é0l2¢.0¢ L 0921004l ) 2g]0.19) /1. 08| 0.43| 14.6S]
(48| 3.49 133.028|2¢.25 /.99 o .00l .24 0.08| /1. 7¢| 0.£2| 15 /0
1723 . 11 22blae. 39 /.04l 0.02| |.20]0.05]|/5.10]| 0.77] 20.31
: (78] o). 64 |33.608|2¢.63 (.26lo.03| 147 0.03[/b. 62 125 1d.J2
222 4.78 133.224)26.25 [-2) |o. of| | de lo.oglicf. 0] 0.90] 27.37 | DEPTHIPART-C|PART-N

pg/L |pg/L




_9%¢ DEPTH /22 /.
7 REDUCED DATA 2550 Cor /70 27
) L Y WEATHER
vesse, - D amdy 5 — o s> g g
T Long. 20° OZo " ¢~ ZOOPLANKTON VOL. ml.
bt - p
. Op PO, - P | PART-P[TOTAL-P|NO,- N|NO,- N [NH,~ N[5i0,-Si CHL. a[c"* 7o001ux
DEPTH] TEME | SAL Yeq) oy mi/L rQA/L [ngA/L |ugA/L |ugA/L| ngA/L |ngA/L |ugA/L DEPTH mg/m> |ug/L/hr.
%wzz‘-,u
[N\ /5. /G 3,736 |23 uel Jel 0.lol 0.5/ 02| o 0. 72| 2. 64 'l /eo
fol 1. Y 113). 747123, ¢3 17 o.11] 0.49 0.03] o L1912 43 /0| gSo
20| 7.58132 24élas s> 68| 0.03| 0.9/ 23| 0.271 /.79 6.49 20| 7.92

Jo| ¢. 87133 377)25. 29
dol b.23 |32 450|255
Jol S 73|32 469125 61
751.3.9913a2. 5¢1]25.87
1003 6o0l32 4372|2527

/3] 7.82) 0.65| §./5 30| 0.44
08| §./9| /.25| 9.59 Yol o.423
04| 206l 2. 21| 759 Jo| /03
Al .25 .03 725
12 .21 0.911/9 94

.76 0.03| /.00
. 93] o0.03| /.07
.93| 0.03| 107
-9710.04) 119
/1l 10.06) /. 4S

~[o ool oo
(ST SN (NJ (3 [T (€ TN (e 3 (o}

DEPTH|PART-C|PART-N
H9/L fpg/L




2 B E R R C oo R R R E ==

STATION No.___ 287 DEPTH_ZZ73 M.
CRUISE NO, _ REDUCED DATA TIME _O/07 GMT = /092 LT
vesse) plllbamdar o Lat. L2’ 3 37 u LI
_ 5 =
) LONG. _Z0 —_02. 3" ZOOPLANKTON VOL. ml.
CbA.wL z— = C
O, PO, - P |PART-P|TOTAL=P|NO,- N|NO.~-N |[NH,~ N |SiO.-Si CHL. a|c"* 7000Lux
DEPTH| TEMP | SAL %0 ot [T pgA/L |gA/L [pgA/L p.gZ/L ng/L #gZ/L ,Lg:/L DEPTHI g 7m® (gL /hr
Pre 2
[1 /6.07|31 73123, au 044 0.09 2.7 | g0 o o0.93| 3/7 il /5
/01 [6.0318/ 7t 3. >4 0.5 0.09l0. 45lp.0¢| © | sos| 302 /o] J.05
2l 15.99\12/. 930la3 73 0./9| 0. .12]l0.42 |o.oy o o7t | 2.¢u 20| 2.78
3/| /o.S0)|32 2é8)a¢.7¢ 037l 0.07l0.¢Clo.r0| 0.31 | 173 | 5.9% 30| 3.00
HJA 4.99133. Ssolas s 0.50l 0.12| 0.82 |o /e | 2. 96 )| o.722]| «.91 dol| [:62
S| 770132.¢90]a5.55 0.7310.0510.92 |o.s2.| 58+ | /.07 7.47 Jol 2. 50
79| 5.52|33.692)25. % 0.6 0.03) .06 |oo7| £ 9%« 10.79| 2.97
/(05| 5./3 132, 9/3]las5.95 0.9/l 0.00) 4. 70 lo.0e!| 930 | /.01 10.40
[A1)] . 3921, 935|264 0.2210.02| /.33 | p.06|0.571|0.51 | /8 .29
IS8 L L7133 r051a¢. .49 (041 0.03]| /.22 |c .08l 12.72 |o. <42 | 1§17

PART-N
ng/L




no._ 989 pEPTH _L74 M.
sTanion o246 REDUCED DATA [ "6320 Cnr-23520 47
w 2 o WEATH
oaTE -2 17 S -5 M wino 7 s
‘_!1 _ N LonG. _62° S55.5 " zo~ ZOOPL ANKTON VOL. ml.
\umﬁl/ I '—\’D
i O, PO,- P |PART-P[TOTAL-P|NO,- N|NO,-N |NH,— N|Si0, -Si CHL. a |c'"*70001ux
DEPTH| TEME | SAL %) Oy T 1GA/L |gA/L |naA/L |paAZL| mgA/L [ma AL |raa/L || PEPTHImg7m? [ng/Lrbr
[ /6.77)3/. 775133 /% 048 | 0.05 |O0.4s | 0p0u|l © 0.59 | 2.57 /]l 2.9¢
lol /€.78\31 787|123 .13 0./2 |looslo0.37 1 0.03]| 0.0610.78 | 2 3u /0] 3 .24
20| /S 96131 83¢6la3 35 0.5 |o.06lo.d¢lo.g4| O 0.9 2.79 20| €.17
30| 762132, aselas it 0.do | o. 11 | 0. 72|01l | 0. 8535 ]|0.6C)] 3.64 Jo| 2. 4o
do| 553135 Joflas. 59 0.58 o4 |0.9¢|0.07| 5.49 |o. 43| 5.5/ Hdol /.47
So| S.7) |33 S50|5.L 8 0.60|loc.0a|lo. 410 o5l é6.v2lo 352|581 50| /. 89
781 2f.0€ |32, 1/ |a¢ oc 0.89 1 0.03| /. )5 | 0. 04|/0.68 0. 51| 3.2
/ool 3.9/ |33 96224 2.1 0.9 |e. ot /.53 10.04|sa2.22.|l0.482 /3. 7«4
1251 4. 28133 33526 4¢ /.03 lo.oal ) 23)|0.06]1et.73)0 .78 |1 502
(S0l ) 5833 Jo7 |42 50 147 lo.oq4 | ) 430 06|ligs3]p 57179 33

DEPTHI|PART-C
pg /L




STATION NO. DEPTH
sTaTion No. @49 REDUCED DATA ¥"oszz cnv oaz 17
) - o WEATHER
\D/ETSESEL(Z %# /9¢6¢ LAT. /?/'2': 27 A wino 7 Krnwlo
LonG. ©9° Ko . ZOOPLANKTON VOL. ml.
C&!'U;AJZ: — £
. 0, PO, - P |PART-P|TOTAL-P|NO,- N|NO,-N [NH,~ N[Si0,-Si CHL. a |c'*7000Lux
BECTIRE NENR SO 8o} G ml/L rQA/L |pgA/L |ngA/L |ngA/L| ngA/L [pgA/L [ngA/L DEFTH mg/m3 [pg/L/hr.
%“n?_'ﬂ-kl
0115.931.3 943 |as gu 0L lo.o8|lo.yvg ooy o lo.sula 59 17
/0| /5.7 1. Fdes|23. 47 0.2 10.09]10.53 |p.o4 o .57 la. 57 1ol .%o
A0\ /2. 60|53 9yl 184.-/3 o.20l 0.1/ lo.80 | 0.03 o 0.Y¢ | a ¢9 Aot 2. 58
30| 9.45134, Jrol25.04 0. 470 0¢|a. 24 10./6 | 2.80 |0.qs | S5.21 ol 162
39] 7.37\3a. 545]45.47 0.55|0.03|0.75 |o.08|a.5¢ |o0.72 | 5.5/ do|l .g¢
49| 5.08|32. ¢g8]as. 70 0.7¢ | 0.02| /.00 |o.0a)| ¢ 18 |0.3! | 777 Sol| 71
74,,4 3. 44132, 875125 .94 0.99 1001|170 |o0.06i004|0.58 | §.00
99 3.66[32. 5435 2¢.73 0.99 1 p.oal .24 |p.05 /112 |0.57 |12.05
/23] J.o+#|33.457 |26 3y /.10 10.02]/7.32)0.06 |11.48 |0 .97 |,c 58
18] ). 37|33 SAStlae sy 117 lo.0al 7.32 lo.owltdrai |0.61 |77 3¢
/73] d.70)33. 69714 70 [-33 |o.02) /).#7 |0.06 IS us |0.928 |20.76
[77) &. 79|33 £4a| 24 %o /.05 |lo. 02l 137 |o.0ulr15st|o.78 |76.99
222 1) 533 €97 2¢. 93 /.13 |o0.04 | s.o)s |0 .03|18.28 |o.sY¥ | /8.7+ || DEPTH|PART-C|PART-N
47| .9/ 133 96a] ¢ 99 [r¥ _lo.04] — |o.oa|19.48)|/.87)/94S po/L |pg/L

f_




STATION NO.___@ 90 DEPTH il M.
CRUISE NO. " 2L REDUCED DATA TIME __ QZ/S GMT— O3/ LT

VESSEL _ IZ— e " WEATHER
oate /4. o e
LONG. _G_Z_i{:-o . ZOOPLANKTON VOL.

ml.
il T = B
. 0, PO, - P |PART-P[TOTAL-P|NO,- N|NO,-N [NH,— N]Si0,-Si CHL. a [c'"*70001ux
DEPTH| TEMP | SAL %o It mi/L ugA/L |ugA/L |pgA/L |pgA/L| ugA/L |ugA/L [ugA/L DEPTH mg/m3 |ug/L/hr.
Faeeq)
/1185 82l3a. 014 23.58 0.4l |0.11 |p 45 |O0.o4| 00wl /30| 2.11 Il 91,
/0| 45 43132. 017123 ¢0 0.1t510.09 |a.«¢43 |o0.03|a.03| 105 | &.a¢ /0l 137
20| /3 Jul3a. j/alad.or 0.2210.1] |0.€0 )1 p.06] 0.21| 0.89] /.76 20l 3.4
Jo| 275135, 4032d.99 0«6l o.0f | a.89410 /5| 3.60| 0.99|S5.-21 20| .95
dol 7.231|32 s/4las.4S 0.6510.05 | 0.794|0 /0] 9.99| (. 36]| 7.10 ol (. 14
Jo| b.bol3x, 657|2s5.63 0.76lo.03 | /.07|0.07|/2.3¢]| /. 82| .70 So| . L8
75| 5.66135, 24|25, % 0.7010.03 | 0.9¢10.06| 8.58| 216 7.47
loo | 4.99134. 96 8|26.09 0.¢4lo.02| 4. 10l0. 04| F.8 )| 0.99)/0.¢42
l12¢ | 3.93]33 08tlac.29 o.92lo.0t| 479 o.05| /.49 1> |12, .97
149 . 47133 455]24.54 [/ lo.oa]| (.3F]| 0.04|/2.58| 1.06 | /7 14
/7] 4].58133 649|56.€7 (07 o 02| /. 39| 0.04|73.47) )63 |/5. &5
179| 1/ 88 |33 9352z .83 /-2l |p.05| L I3|0.07\1d62) /.25 |20.3)

DEPTH|PART-C|PART-N
pg/L fpg/L




STATION NO 92/ DEPTH 170 M.
CRUISE NO. 26 REDUCED DATA TIME _O XY Cm7T —05)8 LT
\[;ETSESEL Ao Ly T . L/Lz e /b/ \xIENADTHER
: S LonGg. £ 9° 22 . 85" T~ ZOOPLANKTON VOL. mi.
cgf.wb r -G
. 0, PO,- P |PART-P[TOTAL-P|NO,- N|NO,- N [NH,- N[Si0,-Si CHL. a[c'*7000ux
DEPTH] TEMF } SAL Yoc} 0t ml/L pngA/L {ugA/L |pgA/L |ugA/L | ngA/L [ugA/L [ngA/L DEPTH g /m? pa/L/hr
Zamen)
N 3132 w7 | 23,98 o./9 | 0.12 | o6y | 0./3 O |o.21 | 3.0 AWEX]
(ol 1395152 157 1ad.03 o.24| 0.4l | 0.58 | p.os o /.51 | 3.¢7 ol /] L7
201 /2 96131 1etLlad. 3] 0.%0| 014 | 0.55 |o.0 o /.99 | 3.r0 202 7%
30| j0. 3H32. 45224 .93 0.55| 0/ 0.6 | 0.rs| 300l /52| L §4 2012, 50
do| 425132 Laelas.Jo 0.69| 005 0.95 |oug| 57292 | s0a| 412 |l o/ oo
ol &.94182.¢.5025. 60 0.83|0.03]| /.07 1p.08 | 775 | /.20 7 a5 So (. 70
75 /. 97132.95512¢.09 0.9910.02| /.73 |o.o4|//.92|0.79] 10.27
jool| t/.58133 079|24 22 0.99 lo.oa| /.55 |o.04|/r.62) 1.09 | 72.53
28] £ 26133, 333|264 4L /.06 |o.04| /.39 | 0.04|/3. 49| 4 s5| /L €5
N AYo) 432'.23 Jdola6.5¢ [./3 |o.o85| /148 |0.0G|//. 86| /o2 | /6.38
DEPTH|PART-C|PART-N
o pg /L |pg/L



https://i,:,,,Ll.31
https://J.t.i.ll

‘mE B E R E S O S S EN NN E R EEN

stTaTion no._ 994

CRUISE NO. [

REDUCED DATA 0°T+ 4L

TIME /20 GMT —0720 AT

VIESSEL 7= E— LaT. L3° o048 N xENL[\)THER
DATE ' Long. £ 9° Ko 1" T ZCIJOPLANKTON VoL e
C/)Q‘//u.'alzI =~ /f
O, PO,- P |PART-P|TOTAL=P|NO,- N[NO,-N [NH,~- N|[SiO.-Si CHL.a |c"¥7000Lux
DEPTH| TEMP | SAL %o Ot ml/L mgA/L |ngA/L [ pugA/L ,_Lgf\/L /,LgZ/L #gZ/L ;;gAS/L DEPTH -ﬁ\g/m3 ng/L/hr
Pz
[ 1S13127.72323. 45 0.27| 0t/ |0.57 lood | 0s0 | /38| /7 /17197
(014 2813 £35|23 72 o.21|l o0/ |0.49 |o.04| 002 | £ /5| 264 /0 | /. 70
20| 9.1S 132 282|ad. 99 o.dd|l oo |o.7>|0.02| 0.35| /. 21 R 20| S0
20| 4391315762534 063lo04 0.9 0.0¢| 5.7/ 10.722| 5.3¢ 30| ~
40 b.75134. 615|25.73 0.7010.0910.95 | 0.0¢l 6.70 | /.55 7. 70 o .59
KIRWLIEYNYXIEINZY 0.8510.02| 104 0.0¢4] 7.99 | 0.63]| 1009l S0| .45
75| 5. 42|32 $3¢|25 954 0.91l0.03| 179 |o.oa| 9-33| 0-82| s0.75
ool f.35134.921|26./2 0 9¢|lc.03| 7.2/ lo0.05| /1./2]10-63 | /3. v

DEPTH|PART-C PART.—_:H
Hng/L |pg/L



https://aG-A1r-oz.20

STATION

NO.

REDUCED DATA

-] "
LAT. -%2 _ 42:25/ . A
fe | 1/ L
LonG. ©€9° P & T

_— VeSS ..

DEPTH

XA

M.

TIME 0242 GMT - 2AU2 AT

WEATHER

7 Knelo

WIND

ZOOPLANKTON VOL.

ml.
hwed, T 7 84.4_..4_?:
) / 0, PO,- P [PART-P|[TOTAL-P|NO,- N|NO,- N |NH,— N|Si0,-Si CHL.a [c"*-7000Lux
DEPTH| TEMF | SAL %oo| O°¢ mi/L pgA/L |pugA/L |pgA/L |ugA/L| ugA/L [ugA/L |ugA/L DEPTHI S 7m? pg/L/nhr.
%uymﬁ
/| /6. 23] 3/ . 786l22 25 0.20l 0.09| 0.5410.02| © /29 | 3. 55 (77
/ol 1591 y. 795 23.3> 0./7| 0.081 0.5/ |p.04| © (22| Hdoo wo| -fy¢
201 158113/ 90 |23 g¢ ol|loco72lo.51 | — =) — 3.s0 20l /.20
Jo| 9.856|32 a3s0lay.9¢ 0.47| 0.09|p0.96 yo. /6| [ 87| 12| 5 74 30| 2.03
39 €.93]3a. ¢co09las.57 0.721 0.05| 1. 09| 0.08| 4. 97| 117 | 8.9/ Jo| . g2
49| 6 30]33.628[25.¢¢ 0.81looal 4./ | 0.09] 7.0/ | s 32| 939l So| .J6
7¢| 1).466|31.6 76125, 99 0.92| 0.0%| /. 50| 0.0¢| ool 1 3¢| 0.5
G| 45332 992)a¢ 09 ve. | ~ve | - vellods| 453 #.G.
1 23| 4.4%|34.979|26.77 0.96 lo.o02| /.33 |0.06|/0.39| 0.80|/3.2¢
18| .39]33.317|26.94 /.10 |0.03] ) 50006/ 45| 0.71]72.59
[ 74 o .57133 61612665 /-2) |o.03l /.65 |0.a5 | /387 (59| /7 55
[97] &.2/)33 749)26. 74 [ 1l 1 0.09) /.55 |0.06|/5 94| L4yl | /72 24
aall 4.7¢153.8311a¢ %o .07 lo.03| ). d85|o.04|r221 | 1.5 | /4 ¢9 ||DEPTH[PART-C|PART-N
Q46| 4.85133 992 96 /1S |o.03]| /. 5¢ |0 oul/f¢6]| /.68 ) 1739 pa/L |pg/L




STATION NO. ;_{Zd REDUCED DATA DEPTH /;?:2%3/ Qﬁr e

CRUISE NO. TIME
\[;IE”SESEL _MA/%EZEZ__ ar 2’ 180" N WEATHER -
' Long. 67° $55.8" w. ZOOPLANKTON VOL. ml.
o 0, PO,- P |PART-P|TOTAL-P|NO,- N|NO;-N |NH,— N Si05-Si CHL. a |c'*7000Lux
DEPTH| TEMF | SAL Yool Ot ml/L paA/L [pgA/L [pgA/L [ugA/L| ngA/L [pgA/L [ugArL DEPTHIC S 3 png/L/hr.
IS 6/ 13 Fw7123.51 £.07 0./91 n/0l0.57 | 0.03| 6. de.| 146 | 3. w2 [| 592
/01155713949 123 . 43| 4./0 0.2210.0810.720 | 0.05| O.1eg4 | /. 306 | o/ 59 o J.é62
201 /4.59132. 036123 79| £.53 o0-21 | 0.73l0.70 | 6.02| 0.0t | 0.92 | 4 43 20| 5.¢/
30l/3.94 | 32.008|23 94| ¢ 38 0.2¢| 0./4|0.73 | 0.03| 0.09 | /. fo | 4.53 30| 5. 35
dol| 999132 174 |ad. 77| 6.39 0.49|l 6.072lo. 97 lors| a52 | 755 | & 9 do| /.92
JSol| 6.871312.303|a5 3¢| ¢.39 0.7 | o.o3| (/s |lo13]| 582 | 0.9 | 5.4 So| /.33
725 | 3. 86|35.751 |as.5¢| 6. .45 0.93| 002l /.27 |ooslso.571 0.7 9 1«
100 | 3. 8|54 790124 08| 4.0v /.03 0.02| /.4€ | 06.08|/3.50| 0.57| 72.8«
/25| oo |33 138l2¢.33| 5.75 0.90 | p.02| .24 |o0.0¢| 9.8 0.6 1095
/S0 S5./0 |33.7259|2L.70) 547 0.89 | p.o2| /.53 |o.04| /3.35|0. /0.9
(78 |.5.5713d.087126.9/| 5./¢ 0.97 | ©0.02| 1. ay |0.05| )4SY| 0. 64| 771.77
200 | €.28 |3, 5012776 4. 93 (07 |o.oal|l )47 |o.06 | 76.97| 0.0t | 12.9/
225 6.39|3d 5441.27. /18| 4.0 101 | 0.03] ). 34| 0.06|723¢|0.5| 1r.¢/¢ ||DEPTHIPART-C|PART-N
rg/L fug/L
/l 70061 7.8

lo| /13.3]| 72. 4
aol /50.71 /1 ¢
do| /7234 7.8
dol 75.3| & 5
Jo| 7¢.3| 2 ¢
251 2.8 0. ¢
Joel 272 | /.7
/a5 28.6 o
/So| 559 4.5
/7251 do.8| 2.4
2r00| - 3.6
aaltd2.9 1 5.5 |




| 995 350 /M.
STATION NO o REDUCED DATA DEPTH S T s T

CRUISE NO. . TIME
o o WEATHER _%,
;EES%Z%— LAT A[-Z/o o’Lé.7” A.
LonG. _66° 478" . ZOOPL ANKTON VOL. ml.
. O, PO,- P [PART-P|TOTAL-P NO,- N|NOz-N |NH,~ N|SiO;-Si CHL. a |c'"*7000Lux
DEFTR] TEMP §SAL /el 0% [TRIZT pgA/L [pgA/L [ugA/L [ugA/L] pgA/L [ugAsL Hg:/L DEPTHI G 7m3 [pgrLvnr
11 /39232 /93 |2dos | a7 o.22| 0./1 1067 |00y |0 .30l0.735 | 3 .74 / g.oj
0| 43 33132 /74)12d.17| b 54 O.22) 0./772 10.67 |0.03 |0.0%| 0.7/ | .02 /0| 2.36
20| 12 .9/132 192 |2d.5¢]| 4.59 0.28| 0.07|06-¢9 |o.03| 0. /" | 0.85| & 15 ao| J.55
30| 1. 60|33.097)|auyd]| L b6 0.32| 0.05|p0.64C | 0.09] 0.95| 0.83| 3.¢7 20|l 2¢7
ol 10,3912 yu3lad. 91| L 56 O.ds|l cowlo .72 | orsl 2.1/ | 0.9/ | /.74 dol| 1.49
Jol 9.811393 u27l25.0uyl 4. 52 0.45] 0.0310.43 | 073\ 2. Jblo0-7¢]| 5.3/ Jo| /.o
78| $.19 |32.é90|as. 9| 6. 5¢ o]l 0.03l0.79 | o0.72 | L59] 0.69]| 3.6
/ool 590133 331]|ae. 3¢ 1A 0.25| 0.01l0.9¢ | 0.0u4)] §.90) 0.70]| 785
(1a£] 6.93|34. 417126 59| .73 0.96| c.01| 02 | — - 0.5/ | £33
(Sol 7.33|3L¢é631)27.09 415;- /.06 | 001 /. 23| 0.0 /8,22l 0.do | /[ s8
128| 6.5313d. 707127239 4 .92 /.09 0.01| /.8 | 0.0ul 17240l 0. 45| /1. 95
200| 6.2213J %S5(27.35| 4. 89 ((S| co01| 134 |0.05| /285 |0 .40 | /3 57
225 6.101.3d.776|27.38| 4. 88 /.17 | 002l /.39 | 0.07| /72 82| 0. 49| /3. 5| DEPTH|PART-C|PART-N
250 16134 §63|27.440| 1L. 8¢ /- 20| 0.05| 1.4% | 0.06| /897 0.59| 13.97 rg/L fug/L
doo| 6.7¢|48d. 725127.58] o $L [t | 0.05| /.do |0.06| /896 | 0.39| /1. 85 I /622] 9.8
/0| 705.1| 145
a0l 11691 13,4
ol 538\ /117
ol 103, 7.5
Sol 8/« 7 %
1) 9331 4. ¢
ro0| 3.3 3.5 |
/Ias| 354 | 2.3
1§0| 26./ | 2.3
PIAET S INN
N
3o0| 36 7 0.8




STATION NO. 79¢ DEPTH 222, M.
CRUISE NO 4&_612: REDUCED DATA TIME 02415 224/ LT
VESSEL _L . . at —i'z’: ) 7”, N mENI?)THE/RO =
2.0 (j—(/.\l’ /266 LONG 7° 23.5 1. ZOOPLANKTON VOL. ml.
. O, PO, - P |PART-P|TOTAL-P|NO,- N{NO.-N [NH,~ N[SiO.-Si CHL. a|c'*-7000ux
BERTH} TEMERSAR Zodti 0% IRI7T paA/L [pgA/L [ugAr/L p.gZ/L #gi\/l_ ,u.gZ/L p.g:/L DEPTHI /e pg/L/hr.
[{ /55122 yezlayg. 21| LGl 0.35 1 0.15)10.72 1 0.05| .05 | 1.03 | 4/ 9/ /| s5.92
(0 /].el3 132, 49N AY. 74| L L5 0.35| 0./31 0.721 | p.0¢l 0.5 | s/0 = /0] 6.2y
20110 74132, 534Q4.93| 4. S0 0.391 0.1 0.25| 0.09| /.29 | 0.75 | /.53 20| 3.432
90| 9.90 |31. s70|25.09| €. ods 0.45| 0.09| 0.23| o072l a./2 |l 0.65] «. 81 30| 1.78
4o| §.98 133, 6yolaS.30| &, 38 0.50 | 0.05]| 0.728| o/o| 5.07 | 0.73| 5.99 dol| 2.07
Sol| 7.448|32, 995|25.90 .29 0.¢0 0.03| 0.8yl 013l 5 7310.22] 6.27 Sol 1.7/
78| 6.54133.258|26./3| é.0.5 0.72¢ | 0.0a| 0.96| o0.s0| 7. 88 |0.4¢| 7./0
9] $.67133 €928\ 26.57| S5.51 0.9 | c.or| }.1)|o.04l/2.88]|0.58 | 10.75
J2w) 5.78 133 76¢|26.28 | & .30 0.9910.01 ] /.43)]| 0.04)| /3.5510.vg | /4 /¢
149]) .5.92.134. 1d2 | 2.9/ | 5. 2y 0.9710.061| [/./F9|o0.05| /433 0.2¢ | /1. 63
__lls,.t-__é‘_:l: IJ.3491172.03| 5.4 /.0l ]| 0.0a| /-26| 0.051s4.88)0.53 | /2. 3/
[99] &.56l34.413|22.07] .05 (07 o.0a| /.J2|0.05|/502|0.85 | /2.9/]|__
DEPTH|PART-C|PART.-N
Hg/L fpg/L
/| /880l aa.a
AO| /3¢2| /€. 2
Jo| to0p0| 3.1
4ol 9s¢l 9.2
Sol /124 /1.5
781 17581 3./
991 4371 1.3
(24| 2/.3 0.7
149 23.9| 2.8
/1 7¢] 35S 1.9
19913¢.7 1 49




sTaTion Nna. 497 DEPTH /82 M.
CRUISE NO. REDUCED DATA TIME 129 Gmr — 0729 AL
° o A
ey — w43 o’y MR v -3
Long. _6&° 5" T ZOOPLANKTON VOL. ml.
Op PO,- P |PART-P|TOTAL=P|NO,- N|NO,-N [NH,- N|Si0,-Si CHL. a |c'*7000ux
DEPTH| TEMP | SAL Yoo Ot ml/L Iug;/L rgA/L |pgA/L ,ug?-\/L ‘u.g:Z/L ‘u.gZ/L ,ugZ/L DEPTH mg/m3 pg/L/hr.
/1123532 doalay. 53| 4.58 6.291 0./t | 0.720 |l o.0a| 0/9 | 0.8/ | 3.93 |l 677
/0]/2 3d|32, Jor|ad. 53] 6.5y 0.2210./3 | 0.70 |0.03| ovs7 | 0.93]| a.72 /o] 374
[91/2.23132, Jid4lad. se)| & .56 0.29,0./1 | 0.65|0.05| 0-2¢| 0.93| 2 87 20| 395
290 ¢06.59132.574|12d.92| 4. €1 0.47| 005 0.25 | 0.70| 1.38)| 1.07| o 15 Jo| /.99
38| 6.66|32.¢675|35.6¢| 6.35 0.55| 0.05|0.792 | 05| 67| /.05 ofv s Jo| /.38
48 4.91.31.1»5,_&447_;;.;7 0.62] 0.0310.97 | 0.4 | 5. 45| 0.93 | 7.o/0 So| -9
724 & ./8131.957|26.06| 5 92 0.-9| o.03| /.14 | 0.04| §.84 )| 0.94 | T edex
96| 5.0/133 3/6]26.3¢] 5.32 104 o.03| ) 35| 008| /13t s00 ]| /399
fa8] . 90|23 45112499 &1/ (44| 0.08| 1.40 | 0.03| /13.53| 0.57 | /.01
() 1.1 133.55/|26.58] F5.01 [-21 | o0.0¢| /.49 | 0.03| /3.és| 0.72¢|/£.857
168 1. 55153.65¢|24 €7 &5 ./6 (/f | o0.06]| 148 |o.05!) 13.89| 0.7¢ | /8-95
DEPTH|PART-C|PART.-N
pg/L fpg/L
1l 1266 72.2
/ol 120.6| 13.5
19| 109.2| 17.9
29| 1689 )2.8
321 99.8 7.6 |
4Pl /625 | 4.8
73 110¢.3] 2.8 |
F¢| 70.3 3.8
/20| 6.4 | 2.7
168 9. J. 2




STATION NO.___ 998

REDUCED DATA

DEPTH 26/ /M.

CRUISE NO. 26 — TIME _A220 mr— [f20 LT
5 , WEATHER
ks WA LaT. 4L HS07 N wiND — (6 KroeTa
LonG. 62° F8.5" 2. ZOOPL ANKTON VOL. ml,
:4_.4;,4,%@_2/ L
0, PO, - P |PART-P|TOTAL=P|NO,- N [NO,~N |NH,— N |SiO,~Si CHL. a |c"*7000Lux
DEPTH] TEMP | SAL %aq| 0 ml/L pg:\/L ngA/L |ugAsL ,ugi/L p.g::l/L ng/L /.Lg/:/l. DEPTHI g 7m3 pg/L/hr
[1 1578 v 927 |43 .¢47) G.oo 017 1009|0492 10.03 | oy |l0.85| a2 72 | 446 ] 2 90
1011525 1% 6212342 S5.98 O.14 | 0.08 1 0.4610.03 | 0.006| 0.727] 0.00 /0] J.o¢]| 2.30
201/0 .56132. 2/0\24d.70 6.79 0.34| 0.(4 10 .7010.09 | 06.5%| 0.74] 3 74 20| é6.24) 4.22
do| 77.79|32 432|25.32]| 6.7% 0.6¢4) 6.05| /.03 |0/2]|3.01]|06éS5S| &/9 30| 3.36| (.79
ol &.70|30 580|205 58| 6.2 0.7410.02] 0.99 |0.05|.5.87|0.77| 747 Yol ,.07]0.35
vol ©./2)32 £32|2549) &.05 0§01 0.03] 1.0o5)| 0.04| 252|086 g¢1 So| .45 0.32,
781 4 74122, £56125.87| 5.97 Q% |l o.02| 1./9 |0.03]| 9.34| ©0.70 ] //.55 75 -
1oo| +.so0l|35 738|26.00| 5.9¢ 0.97|0.02| /24| 0.03| 10.30| 6.6t | //.85|| s00| .17
(AST Hoalsa 945\ 26/7| 5.77 [03| oc.0a| 1. %3] 0.04| 0.4 0.1 | 14/ 50 as] /6
(SOl 4233 Jayl26 51| ).99 /36| o0.03|/ S5¢ |0 03]|1a.53]| 0..51] 20.5¢ /50 .0f
(7S] «.59133.635124 66| .95 [-%0|0.032| /. 54| 0.03| 1L 78| 0-62| 20.9¢ L ;gé’
200 o A4|33 29|24 78| .72 1:09]0.03| /34| 0.03|1dée|o.61 ] 1959 2B —05%
Aast +.75133 749|266 75| 4. £) I-/1o |o.o4]| / 34| 0.04|45.63| 0.60| /8.30 || DEPTH|PART-C|PART-N
aso|l o.7¢133.794124 77| .95 [.56|0.0¢4| 1. JF|0.04|/6.09]| 0.9l ]| 23.78 pg /L |pg/L

/'l 7ap. ¢l Jo.o

/0| é. 71 s72.3

do| /SIE8| /7.7

do| /617 2 J.r

do| 418 3.

Jo| So.¢4| 2.3

/00| 6¢.3

/28| 3.0

200| 90.§8

/
o
2
aas| 646.) Il
a28o| 77¢ 3



https://L.....A.9i

STATION NO. 7299 DEPTH — 32 4.
CRUISE NO. 26 REDUCED DATA TIME 0476 GMT - 0076 LT.
Zr—
e Y LAT. AU-‘: S0 4. mEN%THER/a % ots
. LoNG. 69 ° S/ 0"z~ ZOOPLANKTON VOL. ml.
0, PO,- P [PART-P[TOTAL=P|NO,- N|NO,- N |NH,— N|SiO,-Si CHL. a |c'*7000Lux
BEPIAY TEME §SAL ef 0 "o/ T ,;92\/1_ pgA/L | ugA/L ;_Lglak/L y.gi\/L p.gZ/L pgs/L DEPTHI g 7m3 o/ L/
?mqu
(/554130 fubla3 us| 5.99 0./7710.08| p.u9lo.0dl0.07 | 0.724| 2.72 ol /¢s
0155313 §50la3.us| ¢.0u 0./7 |0.072 |1 0.49 |0.03|0.07 |o0.70 | 2.5¢ L0l /71
20| /5. o B §dra3 ¢7]| ¢.0¢ 047 | o008 p. Y4 )l0.0310./8 | 0.0 2.1 20l ). &
32| Goo 31.33é_aggf_g_r¢uzq 049 6.071 0.72¢ |01z ] 1. 35 0.62| J.83 30| 2394
39| 7.s9|as.dbblasyr | ¢ 5¢ 0.57 o0.04| 0.87 |lo.og | Juy | 0.98| 6.57 ol /.17
Y9| 5.93132 fof|as.70| .ot 0.-910.03| s.00 |p.0u4 | 2.7 | 0.56| 8-5¢ So| o0.57
7g| 4.8)132 7215135.9) | 5.75 0.9+ 0.03| 106 |0.03 |/0.43 | 0.52)| 10.50 75| 0.3y
9] o.2+3132 752]25.99 | 5.88 0.7010.03 | 09 |o0.04 |//.49 | 0-65 ]| 10.72 Joo] o.ay
/23| J.09132.875 12418 | 5.83 0.9710.03 | 1/2 |o.05 |/D.do| 0.93| 10.95 (28] o0.20
(il d.1) 133.137 S| J.6¢ /1S | o.0d ) (37 lo.og |/2.5¢2 | 0.-¥49 | /6.00 /50| o0.05]
173] d4.49133. 50/ |24.57| .50 /15 o003 | 136 ooy | 1546 1147|1759 (75| o.y
197] -85 |43.66) |24.68 | 4 92 /285 0. 02| 144 |0.03 | 16.04] 0.65 | 14, oo |—E2% 053
2221 .2.5(33.750126.76| 4.85 /. 2¢10.05 [ S7 lo.oy - 0.62| 2-3.04|| DEPTH|PART-C|PART-N

pg/L  [pg/L
/| 4072.8| /0.3
o]l 136) | 3.¢
2| 979 9.2
Jdo| r00.0| 72
39 éo.¢| 7.}
49| 68.8 | d. ¢
y AW 2 4.5

9% sS4l 3.9
133 J3.¢| 8.¢
(148 49.5]| /1.&

/73] 3723 o
/97| Yo.0| 0.5
222] 32.8| o




T c. [/0oo VT
STATION N o REDUCED DATA 3|EJETH_/§§4 GMT _— 0624 AT

CRUISE NO. 2.6
o S WEATHER
t\JIETSESEL . [7¢¢ Lot 4 o5 A wino — /0 Knely
LonG. 0 2° Su” . ZOOPLANKTON VOL. ml,
LN o alt, T
. 0, PO4- P |PART-P[TOTAL-P{NO,- N|NO.-N [NH.- N|si0,-Si CHL.a|c**7000Lux
DEPTH| TEME | SAL %0 Ot ml/L pmgA/L |pgA/L ugA/L ng/L /.Lg?’-\/L /.LgZ\/L /.LQ:/L DEPTH mg/m3 ng/i-/hr.
NS ds 8 875123 vel 5.97 ©.221 0.072{0.947 |1 0.01| 0.09| £35S | 2 /7 /| 3.0¢l| 7 74
10\ 1S .dpld) 9726123 50| .05 0./18) 0.-/¢|0.48 |0.03| c.0o5|0.89 | 2. 27 10) 115 | &. 10
20| 12.38132.095124.%5] &.6¢ ©.30| 0.0l 0.5¢| 0.73]| ©0.03 = 2.5 7 A0| 2.8 | d.¢o |
30| 85032 wulasas| 6.9 6.50| 0.06| 0.73 | 0.05| &2.77 |0.¢2] « /15 ol 194 | | 24
dol & 71134 seelossc| 6.36 G:-6¢| 0.0310-8¢c | p.05| 05| 0.53| 5/3 do| .¢4| 078
Jo| b.957132,23¢|25 . ¢9| b.oo 0-92| 0.03| o5 | 0.04| 736| 14| £.6¢ So| 47| ¢.25
781 5.55032.§S1|26.94] 5.9¢ 0.94| 0.02| /.03 | 0.02| 9.92| 0.57| £.535 7S 47
1oo| d.0al>2 93¢tla¢.09] 5.9 0.9 0.01] ;.09 | 0.02| 1/.27]| 0.59| 2 3¢ 100 ./
1281 4./3133.036l4¢. 5.67 0.-73| 0.03| /3 | 0.02| 12.67| 0.6« /9. «¢ 1251 .09
[SD| f.33]33.39¢|de. 48] 5.8 |.18) 0.02| /. /4 |o0.02|/2.94| 0.80| /¢ 09 /50 .08
175 J4dllid.s570].26.63| S5.08 [17| 0.03| 139 |o.0x| 15/3| 13877267 /25 07
a0o| d.7¢)23. 79¢|26.77] .93 1:58] 0.02| .45 lo 02| 1643| 0. 1| 20 ful—55—27
aas| d.15133.843126.81| 4> [-2¥] 0.03| /55 |0.0a| 18573| 0.52] 22 9| DEPTH|PART-C|PART-N
pg/L |pg/L
/l 992 3.7
lo| 76.1| S.7
a0 /25 3.8
3ol m2| 3.0
Jo| 3%0| o0.4
Jo| J70| 2.2
25| fo.¢ %]
/00| 29.y4 1.3
/as| a8/ 2.3
(so|dd.9 | 2.9
/25| 63.9| 0.8
200| 793 1.9
225|549 | 4.3



https://�1.f'.51

ctaion o (oo REDUCED DATA 202

CRUISE NO g TIME
M,&"g = WEATHER
VDEQISESELZL [ AJupt /7¢¢ Lar 42 S N wino /0 Koty
LoNG. _62° Su” W ZOOPLANKTON VOL. ml.
a@/_u..d.m_.af?/ﬂ:
. 0, PO, - P |PART-P|TOTAL-P|NO,- N|NO,~ N |NH,- N|Si0O,-Si CHL. a [c'*-7000Lux
DEPTH| TEMP | SAL %0l Ot "1/ g A/L |pgA/L |ngA/L ,_ng/L /,Lg::l/L ;LgZ/L /.Lgli/L DEPTHI S /m? [g/is br
[ 1S53/ 875 | 23.93] 5.97 .22, 0.072l0.947210.0/| 0.09) L3S | 3 17 /]l 3.0¢| 7 74
10| 1S .udpld) 926123 50| 6.05 0./12| 0./¢| 0.48 |0.03]| 0.05|0.82 | 2 27 10| .75 | 4. /0
20| 12.38192.095124.%4| b.6¢ ©0.30| 0.t0|0.56| 0.73| 0.03] — 2.57 20| 2.3 | o o
30| 85040 diulasas| 6.9 0.50| 006 0.73 | 0.05| &a./2 | 0. 62 « 15 Jo| (fyu] /. 2¢ |
do| & 71131 seelossc| 6.36 G-6¢| 0.03l0-8¢ | n.05| 05| 06.53| 57/3 do| .64| 078
JSol| b.257134. 723¢|25¢9| 6.oo 0.92| 0.03| 105 | 0.0¢| 736l 11| £.6¢ So| w7|0.28
75| £.55132.9SL|ac.93| 5.9¢ 0-94| 0.02| /.05 | 0.02| 7.92| 0.57| £.53 75| /7
(00| .oal%a 93¢la¢. 09| 5.9 0-§9{ 0.01]| ;.09 | 0.02| //.27]| 0.59]| P 3¢ too| .11
128 #.)3132.036L|26.25| 5.7 0.93| 0.03| 1 /3 | 0.02| /12.67| ©O.6u]| 12.4¢ 1251 .09
ISO| 4.33|33.396|d6. 43| 5.2 [-18) 0.02] |/4 |0.02|/2.94|0.80]| /%.0¢ /52| o0&
(25 J46l33.576|26.63| 5.08 [-/7]| 0.03) 139 |o.04| /S/3| 1387 /27.67 /75 07
200| d.7¢|23. 79412677 .93 /.98 0.02| 1,445 |o.02| /643 0. | 20 u—F30—57
225 d.15133.944126.91| .43 (29| 0.03| /55 |0.0a| +573] 0.52| 22 | DEPTH|PART-C[PART-N
nug /L |pg/L
/1 992 2.7
lol 7¢.1| S.7
dol /25 ) 3.8
do Yo S0\ hIme
Jo| 3%0| 0.4
Jo|l J70| 2.2
25| §o0.C /&
/00| 29.4| |.3
[as| a7 2.3
(1so|44.9 | 2.9
25| €3.9| 0.8
200 79 3 /.9
225|549 | 4.3




STATION NO.__ /00|

REDUCED DATA

DEPTH 240 M.

CRUISE NO. 26 TIME 77—/ A7
E— ) R o x4
s ULl wdy gro s ' T
. = iy
) LonG.6Z2° S« /. ZOOPLANKTON VOL. ml.
aUtf.:l»(/T/mﬂJ’?/ I
N 02 PO4—P PART.-PTOTA[:P NO'N NOs—N |NH,— N SiO -Si CHL.O C'4-7000Lux
DEPTH| TEMF | SAL %] Ot mi/L ugA/L |ugA/L | ngA/L #gZ/L p.gi\/L p.g:\/L /.LgAS/L DEPTH mg/m® [ug/L/hr.
Ni1S542130. e l2353| Low o005 lo.o8l o489 o0.03| 0.77]| 0.90| a.57 (| 357 | +.33
rol/5. Jo|31 Q4 123.53| b.os 0./13 10.06)| 06.38910.02|l 0.0ul 0.75]| [.99 0| 2.33 | o4 ¢y
20|/5, 32431 Feala3 49| 6.0 - 0.071 0.431 0.02| 0.085]| t.oa]| /. 96 20 2a.5¢1 5 47
30llD, 55132.29¢ 24.77| 6. 73 0321 0.07| 0-58|0.06)| /.20] 0.96]| 2.87 Jo| 2.73 | . oo
do| 7. 70132. 50025 38| 6.3¢ 0.5710.05| 0.-84|0./3| 537 ).70| .76 fo| L.4u| /.97
So| 6.98133.554125.52] 5.85 0.8 lo.03| ;07| 0.05| 7.3¢| 0.48| £ .00 Jol| 1.36|0.43]
75|15, 2882.600125.77| 5. 85 0.4 |o.03| (.08 0.08]| 8.2/ 0.85| 9.2/
roolel. 73 122.672125.88 | 5 92 0.9910.03| 1.27|0.03| 957 (06| 13.0¢
12613.73 132 705126.01} 5.72 0.9 lo.o4| 174 lo.03| 921 0.90| s0.79
[So\ed.(2,132.970|24.18 | 5.77 0.9¢]o.0t| 4/5 lo. 03| /7.69) 0 -90)| /1.-93
1751 . L0133 Joy e .50 5. 05 (.18 |0.03]| 145 10.03|/3.38| 0.63)|/5.5%
400|sl. 7/ 133,479 24.68 | .45 [.25 |o.04| /). S6lo.04 | /6./3] 0.50| aR.47
225041.75133. 743126 75| l. 92 (.27 l0.05) /340 . 04| /6.9 0.59]| 24./72 || DEPTH|PART-C|PART-N
pg/L |pg/L
/| Ja7| 5.9
lol 45| ¢.2
20| 783| ¢. 5
Jol| /4o.2]| 244
do| (06.1| 12.8
Sol 773] 8.6
751 €a.5| 6.3
100 = 2.3
128 828 d.¢
/So| 7371 &£.9
1725| 6.7 4.8
2a5| 80.6 TSE



https://o.il/-().03

3 ! peos— = dae o Fon s P i el G
STATION NQ.__/OO0.2 . DEPTH X232 M.
STOTION N0 L0062 REDUCED DATA 7" 7 X
v o " WEATHER
D;E\TSESZ/ . /%66 Lar. la” 470 4 winD 2/ K rola
LONG. 69"~ S0 LU ZOOPLANKTON VOL. ml.
.IQJ.'.A,W«aL-I
e G, PO,- P |PART-P|TOTAL-P|NO,~- N|NO;- N |NH,- N [SiO5~Si CHL . a |c"*-7000Lux
DEPTH| TEMP | SAL %o 9t ml/L pgA/L |pgA/L |ugA/L |pugA/L| pgA/L | pgA/L |ngA/L DEPTH mg/m3 nyg/l-/hr.
/1253031 953123.51 | 6.05 0.45|0./0 |od¢ | 001|005 | 108 | 227 L{ 220 | I 42
(O] 15.20] 3/ 899|23.51| &.08 0.7 1 0.09)0o.¢4% | 0.072| 002l s.724. | & 11 lo] 199 | (.93
20| /). 59132 21312d.58) 6.69 0.2a721 o1 | 0.871 0.0¢| 0.297] 1.3/ 2.49 a0l 3.4 | 4.3
‘.30 Qoo 3a2.470l45 /6| &.87 0/l 0.09|0.40l0.03| 0.09| 1.77 2.11 30| 2.89| /| §é_
29| 6.5 |22.5¢7125.59| 6.67 0.59]| 0.09| 0.94 | 0.05| 7.6¢| /049 | 1453 do| 1.5%.| o 89 |
9| 5.52152 590125.73 615 0.48| 0.0a4|0.9710.03| 764|091 | 5./3 So| .w7| 0.29]
T 4J.39|32.453 |25 .90 6.03 0.56) 0.05| r.0410.03| 272/|0.83]| Qo¢ 75 .21
99| 3.81 |32 729|2¢. 03| 5.93 0.9¢| 0.03| 1./9 | 0.03.| 10.22] 0.88 | 1148 too|l .11
/23] 5.59| 31, 9o0lR6u4d| S5.87 0.79| 004 | 1.00 |0.03:| /0.90| ©0.82 | 743 (as| .09
[ LR .0 |33 /74 )26.3851 S5.53 0.93| p.03) 4. /) | 0.04)72.89| 0.94 | 10.04. [1so| .08
174 d4.46|33.5d3\ 24 40| 5.56 1.08|0.03 | 474 |0-03|/48%|l 062 12.97| 1726 .06
197 d.70122.702126.70| +.88 /-l3|o.o¢ | s.22| 0.00| /6.07]0.61 | 12 3/ aser—=57
A2l 0.77132.70\26.75 | .8y 133 o0.05| 1. 599 0.00|l 772820 0.73 | 7970 || DEPTH|PART-C[PART-N
. png/L |pg/L
| = 1 1428 178
*| Jo o b BT, bl Ihamn| Hlaliled, | 1ald b/ 0| 1722 11.5
i U 7 1 20l s11.4| /2.9
391 7z2.0 9.7
49 £ 3./ 73
7¢ i /3.8.
99 40291 /37
/33| 74.¢| j0.5
12| 587| .8
172| 225 3./
/97| 100.4l 4.9
Axz| 8.6 .1




STATION NO._ /003 pepTH L73 M.
SR sk o) EXA REDUCED DATA | /assimnr- 0sss 47
e T ur 43 s o e
a —_ o
LONG. _© 2° Sé .« 7y~ ZOOPLANKTON VOL. ml.
(79/‘14-:.54{) 2 iy _"\_‘Z)
o 02 P04—P PARTTPTOTA[:P NOZ‘N NO3—N NH4—N SiO3—Si CHL.G C14-7000LUX
DEPTH| TEMP | SAL %ol 0t mi/L pgA/L |pgA/L |pgA/L |pgA/L| ngA/L [ugAsL [ugArsL DEPTH mg/m3 |ug/L/hr
,2,*....-:-...'41
(114 431 .3/,9213253 74 0.33| 0.4/ |o0..50 | 0.07| 0.2¢ | 2.31]| oo l] 1és
/0 /4. 3913/ 94123 77 0.30| 0/210.97|0.07| 06./19 | A 70| «£ 76 /o] 2.15
20|/ . 34| 3/ 943123, 78 0.3510./210.550.07|0.2y| /78] 378 20| /.78
30| 9.60131.387|25.00 0.50l 0.08l0.729\0./¢ | 2.30| L&l L 9% 0] 1.57
do| 7.2C132 5L\as 49 0.7910.05] 4-05%|p. 07| 6.62| /.63 g./5 dol /). /14
S0l 703152 7.9la5.¢7 0. %4l o-05| 1 /) |o.05 | Sdi1| 54| 992 S0l /01
78| «.95132 7492593 0.96| 0.0ud| L33 |0.01|r0.59 1.37]| 1/. <D
/ool Y. 441132 Fod4|Ré.s0 /.00l 0.03]| L aYlo.0l]) /0.77] ). 38| /I. 3/
(a8 4. /6 |33, /9y |2t 38 /' 51looyl 1.3 c.05| 73.97] 1 £9] 17.92
1 So| Y. 8¢|33. 3¢e|A6 V8 /.2¢]| 0.04| )46 | 0.0 /14T 10C | 20.0/
DEPTH|PART-C|PART.-N
[pg/L [pg/L



https://l.:1r.9j

) o A5 :
‘ STATION NO. /0326 REDUCED DATA gfch/j.,w 2@%7'~ (124 LT

CRUISE N@.

vessu.%/ e 102° 3737 A WEATHER
LAT. 51!Q;
DATE ' et LONG. Z?" £0./ " 20 %T}%L—ffﬁow VOL. ml.
g&ﬁablt'—— E
- 0, PO, - P |PART-P|TOTAL-P[NO,- N|NO,-N [NH,~ N|SiO,-Si CHL. a |c'%7000Lux
DEPTHY TEMR | SAL %0 il mi/L ngA/L |ugA/L |pgA/L |pugA/L | pgA/L | ugA/L |pngA/L DEPTH mg/m3 [pg/i/hr
.74“’-\,,;,«_/
M yel 1132008123 99 c.a5| 072 0.5¢ |pow| 0.32| 42| 37¢ 1| £.5>
/0| 4l 07)|32.0/7125.99 0.%C| 0441 0.59 |0.03]| 036 3.357| 333 lo] 9.00
20| 14l 1) 1 32. 019143 49 0.2510-13106.5¢ 003 |10.2¢]/.89| 302 20| .9
30|14 10132 017133.89 0.48]1 0./1310.57|l0.03]|0.-28] 2.48]| 3.55 30| 3.02
ol 6.7¢132. 44325 by 0.20| c.05| tos|lo.a5| 2.95| 151 | 7.93 do| s .45
Sol| S.06|82.059)a5 3¢ 0.83| 0.04l .05 |o.0¢| 24| 131 | /5 Jo| .97
75| +./7132. 75812599 0.87| 0.03| t.060 |0.03| 9.37| .14 | £.53
(00| 4] 38133 od3|as a2 0.961 0.03| /)5 |o.o1|l 9.9¢4)| 0.90| /0. 80
1251 4J.76133. 29024 &3 [+S5|oo¢| 129 |lo.03| /3.92) (.52 /7.51
t50| of.4blas, 509\24.58 (/9 ) o.0¢] 1.gs |0.0%) (S¢3| 0.90] (5.03
172S| 4).681|33. 725|246 72 [-30]0.0¢|1.5¢C |003| 14.29] 1./3 ]| 22.05
200| 4.92/33 923(24 79 [-35 | o.04| /.5¢ |0.03| /16.78] — |33.93

| 220 92133 8cL124.9 [ 27| 0.05)| 1.57 |lo.03 ]| /6.97| /.8¢ | 23. $¢ || DEPTH|PART-C|PART-N
aso|l .97 - = [-2¢4)loow| s 82 0.03) /6.79| (/.27 | 20.8¢ 20/ g/l




STATION NO___ /00 5

REDUCED DATA o242 —

CRUISE NO. -
VESSEL S ar £12° 10" N WEATHER
PASE St . e Lone. 6 7° 225" 2. 2GGPILANK TOR VoL ml.
c&luw() 7 - ~
. O, PO,- P |PART-P|TOTAL=P|NO,- N|NOs-N [NH,~ N[SiO,~Si CHL. a |c'-7000Lux
DR | TEME AL (oq]| OFF ml/L rQA/L |pgA/L |ugA/L |ugA/L | pgA/L |pgA/L |ugA/L DEPTH mg/m?® |ug/I/ hr.
Pres 10
(L /> 21132, /0313d.0% 0.29 012 | 0-48 |0.03]|p.a5|a gl | #oo 1] 3 gy
/0| 1371132 095 |2d.0% 0.2 0./3 1 0.4¢ | p.0o¢|o0.20 203 Loo 0] 2 g4
20| /3.53132./0 4|ad.07 0.22| 073 10.60 |0.03]0.26 0.9¢] 3. 55 do| 3./3
ol 677|130 2443533 0.64| 0.09|0.97 |0.73 | 3.83| /. 58| S.57 do| 2.0¢
ol S.54133.934la5.¢/ 0.729 1 004 .08 |p. 06 7 33| /1 11 | 277 do| 1.34
Sol| 31132 47814577 0.8l lo.o4)| s0% | 0.03] 7.08| /. /9| 6.95|| So| /.09
781 3 é_tg.r_‘uli 126.00 0.9910.03| 1.2« | o.00| 70.82| 101 | /0.90
100| 3.7/|32.995|2¢4 24 /.07 10.02] (.30 |a.02)|//.79|0.7¢4| /3. 42
12851 4).2u¢l33 39¢|24. SO £33 0.03)| 1.y4 | 0.03| /b.01| 0-6¢]| /2.57
/50| 41.59(33, 553|224 6o 119 10.03) 145 |0.03|/5d9 0.68) 172.82
178 +,.72133, 737#73 [36 |6.04)/5( |0o0B|/S7/)| 0.67) /9.3
Aoo| . 59133 85712¢. 40 [-25|0.05| /8¢ |loow|/72./6|l 0.7/ | /9.93
22| +.91133,.873126.91 (:5>810.05| 1,55 |0.06| /6.78) 0.7¢ | 20.33|| DEPTH|PART-C|PART-N

pg /L [pg/L




S /.

STATION NO. /006 DEPTH
CRUISE NO. 26 REDUCED DATA TIME _ 0040 GCmr - doyo LT
. 3 WEATHER
Ssrr e e sy R W .
= LONG. Z0° 02.7" . ZOOPLANKTON VOL. ml.
Hnd, 7 - @
. O, PO, - P |PART-P|TOTAL=P|NO,- N|NO3s~N |NH,~ N|SiO;-Si CHL.a |c'*7000Lux
DEPTH| TEMP | SAL.%o| Ot [T/ 1A/l |naA/L |naA/L |pa AZL| moA/L |aA/L [maasL || PEPTHIR /e [hosL/nn
Fha28y)
11/3.28 13,95 adood 0.3/ |o./3| né2|o0.05|0.22| /12 | 3.85 /| 2.5¢
ol /134 13/.G5112d.04 0.2721 0.15] 0. 67004 lo0.50 | 109 | 3 2¢ 0la.72
/9! 13./912. 9adlad.oo 0.3 | 0./5|1 0-C8|lo.03|0.28 | /.57 3 73 20l2.95
281/0.06133, 269 2y.£3 0.947| 0.09|0.76) 0.4 /. G4 | /.33 | o 5% 3o|2.70
38| 730123, J48 4539 0.69 | 0.08|0.9¢ | 0.4¢|.5.71 | 100 & 6« do| 1.39
d9| 6.1 191. 497025 58 0.5 | 0.05| /.08 |o.08 | §.22 | 1702 8. dC Jo| .Jv
71| 5. 34121 . 605|as.7¢6 o.90 | 0.04| /. /5| 0.04/9.33 | 0.93| 9 57
Ps| s a0l82. 70305 9% /- 04| 0.04) /57 |00/ |/0.93]|0.92 |/%.99
[19) 4. 5§121. 904 201> L /%) 6.03| /36 |o.07|s2 93| 108 |/6.38
[45] 4. 59|33, 220.2¢,.37 129 0.04) / 5] |0.06|15.55| /.47 | 2/59
DEPTH|PART-C|PART-N
Hg/L |pg/L



https://�,.,J.q7

- __ /007 06 2,
L T WA REDUCED DATA Q,E:,IH 0257 GMT— 225/ AT

CRUISE NO.
WEATHER

oare 28 i Aeg 07 LaT. YL 553N WIND
‘ LonG. 20~ 902.0 ZU. ZOOPLANKTON VOL. ml.
og{,ul) = - 3
. Op PO,- P |PART-P[TOTAL-P|NO,- N [NO;- N |NH,~ N [SiO;-Si CHL.a |c'*000uux
BEPTH| TEMRYSAL.%dli ot 1 i/ HoA/L |poA/L [#aA/L |paA/L|naA/L |paA/L [raasL || PEPTHmg/m3 [po/Lvnr
Z".A"nﬂk)
[1 14 .87) 3/ 7d¢|23, 73 0.291 0./6 | 066 |0 03| 0.20 ]| (.72 | 36> /1l 4.79
(0] 2.9/13/. 749]23.92 0.27| 0.45|0.7¢ |0.03 |d-32 |04 | oo /0] 3. o«
20| 9.72132 203|3¢.%¢ 0.50|0.070.8/ |0/t | 2.bo| /18 | iS5 20| J.08
29| 7./ 131.279a5.52¢ 0.701 0.0610.972 |o1a | SHo| /5SS | 6 7> 3| 97
39| ¢.£/132.287|25.33 0.7310.0410.96 |o.r0| €32]| /.65 | 6.27 do| 9o
49| 6.34|31. 309las Jo 0.87)0.04) /417 |o.09| oe| 1.5/ G3¢|| S| .74
73| 595|132, Jéy|as 9 0.92|0.0¢|1/9 |lo.04]| 9.62| 0.65| 7.7«

78| 3.9u|22.4%|a5 8 (03 o005 /158 |p.06l/059]| t.1%]/3.7¢




TIME Q4 S5 CMT —05S LT

77— o i Cwan
yars vy vl L Nl oy S R e
LoNG. .6 2° S53.5" 2.

e o —te6h——— REDUCED DATA 77", 247 ./

ZOOPLANKTON VOL. ml,
(_&/!AJJ Ll = /7,‘
N 0, PO,- P |PART-P|TOTAL=-P|NO,- N|NO.- N |NH,- N |SiO.-Si CHL.a |c"*70001ux
DEPTH| TEMP | SAL Yoo 91t ml/L }.quA/L rgA/L | ugA/L #gZ/L p.gZ/L p.gZ/L p.g/:/L DEPTH mg/m3 ©g/L/hr.
s am 00
I y2.41132.0/8 |ay .22 0.3 | 014 10.¢8 |0.010.3s | /03| 335 1 Zsg
/D] J2.d)|32 0/712¢.52 0.2 042 | 0.7 | 005 | 3¢| 289 | 3.55 10| 3. 7¢
20| 10.7¢132.083|2u.57 0.1 0.70 0.7+ | 0.0¢ ]| 06.80| /oy | 3 55 s0| o 58
l".30 12.6H32.02D[24./8 0.9 o./q 0.63 | 0.03] 0.34 (24| 2.79 4ol 3. yd
Jol 5.603a.43¢las¢o 0-€3|10.0510.92 |0.05|1 S5.38 | 0.91] 5./3 do| 1.3
Jo| Ssay3a 5443573 0.88| 004|117 |00¢| Bou| 0.83| Suell snl .¢9
28| 4 3841 474 as 92 0.99|0-04)/.5¢ | 0.03[/8.37]| 0.5¢] /3.99
(od| +/.06|32 7112599 [ 04| 004 137 |pog |/m0.5¢]| 0.64 | /.04
12§ +.00l3a §45]26./8 0.9710.05) /.59 |o.03]70.27]| 0-64 | /2.53
(1 So| 415133 230|26.39 Ll | 0.03| /.39 |o.01|/2.49)] 0.67|r5.2¢
1281 +4.67|33.623|26 .48 .16 | 0.04]| 438 |o.00|/338] 0.90| /R.95
200| «.78133 740|26. 7% 1.39 | o0.094 | /.54 | g.08| /1505] 0.90l20.0f
220 4/ £2133. 86924 92 /-9 005|455 |po.05| 7706 0.53| 1/. 59| DEPTH|PART-C|PART-N

. p9/L fpg/L



https://0-0'-I-1.3K
https://0-71-o.oc.J-c,.io

STATION NO. /00 2 DEPTH /12 M
CRUISE NO ?2(- REDUCED DATA TIME _06 S4¢ GMT — 02&"47
VESSEL (LAt loaxlis) 7T T R WEATHER (X4 an
2 (:7‘, X /9 W Y O R VY il A WIND 30 Arnale
Dme_g£1_ﬂﬂ%% . /Jbéb ° z
Qf/_ LonG. _ 69" 30" ZU. ZOOPLANKTON VOL. ml.
AI_./L’ 77 H
i 0, PO,- P |PART-P|TOTAL-P[NO,- N|NO,- N [NH,— N[Si0,-Si CHIL. 0 Jc*7e80s
DEPTH| TEMF | SAL Yoo =k ml/L pgA/L |ugA/L [pgA/L |pugA/L | ngA/L |ugA/L [pgA/L DEPTH mg/m3 pa/L/hbr
ZAA;-'-«J
/172 /8|32 uelad.is 0.931 072 ]| 0.55 |o.o2| 0.7 ]| 70¢ | 2 79 [l A.93
[0| /3.15 |32 /0012Y.14 0.-2> )| 0./1¢4 ] 0.6/ |0.04| 0.4l | L3S | Doy /o] 2,60
20| /70 .68732.372124.91 0-US | 0.08|lo0.727 1051 | 314 | 4So| d.48> 20| 1 85
X 30|/3.79 132 3d9|2d.33 0.yal 00¢lo.72/ o] 2ur | 157 oo Jola.39
so| &.78132 7017\a5.¢7 6.72| 0011095 |p.02]| 6.93 | .43 | 6. 95 do| -97
Jol| 4.42132.25725.72¢ 0.25 | 0.00l 0.9¢ | 0.06| 7.3 0-60| 2.¢47 Jo| .78
751 S d3 |22 939|2¢.01 0-83 |o.o2| 17/> | 0.03]| §072]|0.¢1]| 9.59
00l S.0d[32.997| 2440 0-89|0.03| 1/8 | o0.03 S/ 064 /). 70
* | Fndtrno
! DEPTHIPART-C|PART-N

pg /L |pug/L




STATION NC._ /O/0 DEPTH 220 M.
CRUISE NU. L6 REDUCED DATA " 0505 Cmvr- o509 L7
55 ; astiss T WEATHER
;ETEEL r -~ /9% ¢ LAT. AJ.‘L: F3.2 N WIND _ 285~ 20 Kgoals
Long. £2° 33.5"zw. ZOOPL ANKTON VOL. ml,
hid) I — (=
5 O, PO,- P [PART-P|TOTAL-P|NQ,- N|NO5- N |NH,~ N|SiO,-Si CHL. a |c"*7000Lux
DEPTH] TEWMR [SAL. i oy IToDTE 19A/L |paA/L |2oA/L |paAZL| ngA/L |moA/L |poa/L || PEPTHING /M [Lo/Lrnr
Fnoy et
0l/2.92,132.23/|2d.59 0.24 1 014 10.42 | p.01]0.36 094 | 2.47 /] 3.49
(0| 12.9D0]32,235|2d.%9 0.19 | 0./3 |6.56 | p0.03| 0.7 /.89 | Q.11 lo| 1 85
A0| /2. .892132. 2362430 O0.22)| 0./% |0.58 | n.oc| 0-2¢| 503 | 124 20| 4 6o
30| 4.92132. 29| a5.ay4 o.51|ooy|lo. 724 | 0.11]| J.58!n.93 | duS 20|23 ¢9
do| ¢.90(3a. ¢723|a5 ¢ 063l 0.0110.86 | 0.0¢| 5.8716.72] 5. 21 do|l 2.06
WSo| ,5.43132, 272|25.8¢ 0.891 0.03| 2.4 | 0.06| 9.83|0. 72| T.21 Jola 56
75 4.84[32.9853|24.09 0.93|0.03]| /.50 | 0.03| /115 0-Cb| /148
100| 3|33 04926 .21 09S|o.01|/.3%| 0.0V //.63] 1.5 | /2.3
(28] Jd41]33 22826 3¢ 0-8¢lps.02| 7./0 | 0.00| 937|139 | /.79
ISO| </ efn|33.419|a¢. 51 [11]|0.03] /.40 | 0.0G[/2.L8| %03] 16.53
160| «f443| 33 Sr0)|24.5F 098l oc.0%| /.56 | 0.09| /0.9¢ | p.uS]| /1813
DEPTH|PART-C|PART-N
pg/L |pg/L




STATION NOC.__ /O // N DEPTH o224 M.
26 _ REDUCED DATA TIME _R302 Gmr -/902 AL

CRUISE NO.

ooty pAlagialZ— o shdoo’a
LONG. @ P~ &% 9 " Ler ZOOPLANKTON VOL . il
Drurpsl _ _ B
N O, PO, - P |PART-P|TOTAL-P|NO,- N[NO,- N [NH,- N[SiO,-Si T chL. afero00cux
DEPTH; "EMP | SAL Yoo Ot M7 40P /L |gA/L |naA/L [naA/L| paA/L |pgA/L |maasL || PEPTHmg7me [nasirne
(1 /350133055 |agoy!| 4/6 0.2010.//.10.51 |003]|0.23]| /ud]| 2.27 [l 4.72| . 6o
10| /348132 04§ |Adou]| 6. 23 o./f§d1lo0/3]10357|0.03|0.35|/3¢] 3.02 (0] 2.87|2.33
20|/3.38132 oS5oladob) 4.3/ o0 1710.//.10-33]|0.04]| 3.o5| /.54 3.02 20| 8§./913. ¢2.]
do| £.41 |3s Jsalas.ay| &£.55 0.5210.0710.87| p.45| b.22] 1. 4T]| 5.3 30| 3.73| 0.33.
oo 7.03132. 55425 54| 6. 28 0. 581 oc.03l 0. 7510.06]| & 72| /.95 | .76 Uo .21| 0. 04.
Jo| 6./€132.689]|a571| 6./S o7 |o.03] 0.972|0.05| - 250 2.0 Sso| .7¢| o
75| 3.89 192 700|299 4 .36 0.91|0.01 | 124 |p.03| &7¢| /./6 ) 10.-27 15| 6
too| 3.77 132. 9512617 | 6.06 /.03 0.0l y.27lo0.0u|0./3| 5.9 | /3.0¢C 00| /3
125| 408 |33.22702¢ 39| S.5¢ [/ | 0.02| 1.45]|0.03| /1.90| 0. 81 | /6.1 /2% N
[So| #463133 s3s|a¢6.59) 4.9 (A4 1O.01.] |.55|0. 04| /4d47| 0.7¢ ) 20.23]| /so|l ./
1785\ 4£.76 133.672126.62)| .68 (32 10.02| /). 50|l0.05|15.6¢|0-87|22.65 25 Lt
200 4.73153.79¢|26.75| 4. 48 (27 \o.0oar| 1.43|0 pd4 |17./7]10.78 |22.465 gg——ﬂg’;
225| 4. 98 133. 825 | 26.78| o454 /31 |o.ou| /).dC|o.05 |)7./1 |1 43|22 8¢ ||DEPTHPART-C|PART-N
2s5o| o Y4 |53 835|26.09| 4.6 .28 lo.o5| 1.55l0.04 |/7.357| 1.09 |ad.92 pg/L |pg/L

/|l y58.¢| 77 s
lol 203 8| 25 ¢ |
20| /5523 2.3
30| //1. 8. 11. 8
do| £¢./ | 7.7
Sols45- 7| /0.0
2851 /072 ¢4 ¢ ¢
leol | 82.7| 17
2y F4. 5| 4.
(§01/27 6 (&
/25| 79+ C.

4

K200 | /d1.3 1.
2AT 7239

20l 2ade £ | 71




265 M.

STATION NC.__/O/ 2 . N DEPTH
CRUISE NO. =EA L REDUC L D DATA TIME D422 GMr —00 22 LT
;ETS:EL ./9256— LaT. ££2° JO..F"' N mEN%THER
LonG. 69° 4/ L. ZOOPLANKTON VOL. ml.
,70-4;"41‘.»(-0(.& 27 ; =
o 0O, | PO,- P |PART-P|TOTAL=P|NO,- N|NO5-N |NH,- N[SiO,-Si CHL.a [c'*7000Lux
DEPTH] TEMP | SAL %eof G4 ml/L pmgA/L |ugA/L |pugA/L /igi/l_ ng/L IugZ/L ,u.g/i/L DEPTH mg/m3 [ug/L/hr.
Zoay o)
/17336132, 0302405 | 6.20 0.31 |o/a | oy | 003 | 047 | /63 | Loo o]l 3233]| 3.9
/0] /3.34l32.034¢]|4d.05 | &.22 0.22 |o.y¢ | 0.6 |o0.02|o0.16 | 204 | tfoo ol 2.¢é/12.57
A0| 13.33|32.041lad.06| 4.27 6..2 | 0.l 0.58 |o.0alo./z /.66 5.55 20 2.€1]|d.04
29] 9.39132, ddolas. 08| fo.4) 0.55 1 0.0610.79 | 0./3 | 5. 70 | 4.7¢| JS.oy 30| 1091 0.7/
39 7.3/132 Sadlasys| 6.3 0.70 | 0.04| 0.9+ | 0.07| 5. 27| /28| & g0 Jo| 0.25|0.49
S| 5.36032 Jsklasee| 6.5 0.5 | 0.12¥ .10 | 0.04| 7.28 | 1. 3¢ | 745 So| 0.3210.27
74, 1l get)32.739(2¢6.00| 6.31 0.95 | o.ox| /.17 lo.02,| 878 | 2,25 | /0.3 75| 0.39
98| 3.63|>2. 879 a6/t .17 [.03 | 0.01| /33 |o. 02 997 |2a.as5 |/3.06 1eol o0.39
[2A  3.96|33. /41| 26.3¢4] 5.6/ 1. /2 | 0.0 /3% |o.01 |/ G8 | /72 |/6.08 /as| 0.23
147 .99133. 497 |24. 56| S .30 L1 | 002 [.30 |o.03 /oo | (.71 /6.6l /50| 0.2¢
172) 4471133, 673126 68| 477 130 | ooal .49 |o.05 /506 | 126 |47 29| 52542
19¢| .99\ 33 8|26 73| 4o /.33 |o.02 | /.56 lo.03|/6.5r | 5.27 | 85 ¢35 5352
221 J€&\33 $a2)26.78| X.s¢ (.24 lo.02| Lol |0 .03 |/7.75]| 2.09 | 20.9/ || DEPTH|PART-C|PART-N
| ads] H.92033 Sea|2e.92) . 7> 2 |0.04 | 443 |o.0a|/7d4)|0.96 |20.6/7] ng/L  Jug/L
A - S fo| 17d¢| 18.4
= 22 L0 : 21 ! 20| /53.9| 77./
¢ 7 29| 59.¢| /7.8
39| us-81 €. 9
49| 99.¢1 4.5
T4l 1228 5.8
98| #5¢| 3.5
/23| 121 3| d.4
47| 25« 7.3
/172 5-a| 3.8
196 7254 4.1
Z2¥7kaae ul g i)
245|351 ¢.9




STATION NO. 2083 DEPTH 263 M.
CRUISE NG 26 REDUCED DATA TIME 2023 Gmr — 0623 LT
VESSEL o 410 aéﬁé"/}/- WEATHER
DATE A& A LAT 5 - WIND
\ Lone. 6 9° 33.7 . ZOOPLANKTON VOL. ml.
= __ng 277
- v o 7 Co PQ,- P |PART-P|TOTAL-P NO,- N|NO;-N [NH,— N [SiO;~Si CHL.a |c'* 7000Lux
el ] Bt ot ml/ HgA/L |pgA/L |ugA/L |pugA/L| ugA/L |ngA/L |ugA/L DEPTH mg/m3 ng/L/hr
/| 123.31132.057|a¢.09]| 4.05 034 | 0/ | 0.83|os¢ | 607 |0.73] 2.27 | yoy | &.07
0| 12.29132.059]| 24.08| b./¢ 0.35/1009]| 0.856|o0.04 | 0.02 |0.73| 8.55 (ol 3571 6. 45
201 /3. >922 o¢3| 2¢.07]| b./9 0.2¢ 1 0./l | 0.57l0.05 1 0.0/ | 0.71]| 3. 55 20| 3.721.5.¢9
30| r4.60l32. 132 |ay.27] £.29 0.2¢1 0.42.]1 0.53|0.08 |0.87 | J¢7] 2.6« 30| 5.19 | 3. .57
do| 773|350 ulas 37 do 0.62| oo¢4| 0.3 |0o/0 |.537|0.77| S.¢¢ dold.>5 | 0. 25
So| 5.7¢132 yg0las. | 6.49 0.74) 0.04| 0-95 0.0+ | 6.85 | 0.5¢4| 6.2 So| /.62 | 0.33
Tt 309122, c63|25-92| 6.3¢ 0.9 10.02| /./9|0c.05| P58 |o0.5¢ |/0.72 751 ¥
99l 2.722132_¢90126.25 | &L.of [.01 | ©0-03| [/ aglo. 03 |r0-3¢ ]| 0.65]|/3.0¢ 100 . /3
lag] +).o0|33.087]24.29] 5.5 [/ L o.02| [.3¢|0.09 |72 29]|0.7¢41/6 74| /35| .44
149 14.53]133.409(26.d9| S.03 .2 |o.02| /.US|10.05 |74.3%]|0.46 | /9. 48 150 ./
174 ¢/.77133. 09|26 .br| JLbL [-3( lo.or ]| .53 |005|/5.86|0-66 |32 350 L2 1—2F
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APPENDIX B

COMPUTER PROGRAM FOR MULTIPLE FACTOR ANALYSIS

The routine described here gives the mathematical derivation of the
oblimin rotation procedure that has been added to the previous Principal

Components and Varimax fotation Program discussed by Spencer (1966a).

Mathematics of the Oblimin rotation

The general oblimin criterion seeks to minimize a parameter that is
related to the covariance between the factors. |If bip is the factor load-
ing of the i'th variable on the p'th factor, h? is the sum of squares of

the factor loadings for the i'th variable then for n factors and m variables.

n n n n
v= 3 n i§] (biz/h?) (biz/h%) —- oy bii bii/h? = minimum
p<q=1 P j-i j=i
For the parameter y = 1 the minimization of B yields the covarimin solution

for y = 0, the quartimin solution and for y = 0.5 the biquartimin solution
of Carroll (1957). Both Carroll (1958) and Kaiser (1958) have found that
the covarimin and quartimin solutions are less satisfactory than the bi-
quartimin solution. Application of the biquartimin criterion appears to
give the best approach to the '"simple structure' concepts of Thurstone

(1947).

In order to simplify the discussion the development given below is

in terms of the quartimin solution. The biquartimin procedure is essentially

similar.



The i inci
problem is, for a Principal factor matrix A, to devise a trans-
formation matrix A such that

B=ANA

and the elements of B satisfy the criterion that V is a minimum where

n n
V= s > (bii/hf) (bi:']h?) (1)
p<q=1 i-1

without loss of generality the constant normalizing factor h? can be

dropped from the expression.

If the elements of B are expressed in terms of the original factor

matrix

k=i

then equation (1) may be expressed as

n n n 2 Wil i 2
vV = ) T (2 atk i kp)" (F 31k 2 kq) : (2)
p<g=l =l k=l k=1

Although it is possible by conventional calculus methods to find values of
A such that V is a minimum, the resulting equations are so complex that
they are somewhat intractable. Instead Carroll (1958) has suggested a
solution whereby the values in one column of A are permitted to vary while
the remaining columns are fixed. [|f the column vector of A that varies is

designated Ax then the criterion V when it changes as a function of A may

be designated Vx where
n m 2
v = 2 b.2 p8 [;i ] p # X (
1

X - ' p= p

w
~

For any variable i the sum of squares of the factor values independent of

x may be given by
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=&
m
Wi = b2
p=1 P (%)
so that equation (3) becomes
J 2
V. =
T2 M P (5)

Going now to matrix representation, the column vector B of the rotated
X

factor matrix B which results from a change in A s
X

By = A Ax (6)

Hence corresponding to the sum of squared factor values is

R
Voo Vo T, A" A& (7)

and the entire expression (3) becomes
]

_ 1
Ve =DM AWA A (8)

where W is the diagonal matrix of n scalars wi.
Define a new matrix
C = AIWA

then (8) may be written

Ao A =] (10)
Kaiser (1956) indicates that this may be accomplished by the method of
Lagrange's multipliers. The resulting condition is the characteristic
equation of C i.e.

lc - v 1] =0 (1)
Any eigenvalue of C will make the determinant vanish and in order to

minimize V the smallest eigenvalue is selected. The elements of the
X



eigenvector associated with this smallest eigenvalue are the desired
solutions Apx. Applying the condition (10) to the eigenvector, the
direction cosines for the new axis are obtained which will make the
criterion Vx a minimum.

In the computer program the operation described above is called
a "minor cycle'. A set of m minor cycles, one for each of the m
columns of B, is called a '"'major cycle'.

The i iterative process is continued, taking successive major
cycles, until the value of the criterion V converges to satisfactory
limits.

The program provides options to rotate normalized factor matrices
(by applying the parameter h?) to select any value of y (between 0 and
1) and to select the degree of convergence of successive values of V.
It has been found by experience that if this degree of convergence is
set at 0.01 a satisfactory solution results. As the convergence pro-
cedure is relatively slow, lower values mean an excessively large

amount of computer time is used.



Computer Program for Multiple Regression and Canonical Correlation

Multiple regression provides an analysis of the relations among a
single criterion variable and two or more predictor variables. The
mathematics of multiple regression is reasonably well known and will not
be given here. The program calculates the multiple correlation coeffici-
ent, gives an F test of the significance of this coefficient and computes
both the standardized partial regression coefficients and the raw regres-
sion coefficients for up to 35 predictor variables.

The interrelations between two sets of variables taken from the same
samples can be studied by canonical correlation methods. The canonical
correlation, originally developed by Hotelling (1935) and recently extended
by Horst (1961), is the maximum correlation between linear functions of
the two sets of variables. Several linear combinations of the two sets are
frequently possible and each pair of functions is so determined as to
maximize the linear correlation between the new pair of canonical variates,
subject to the restriction that they be independent of previously derived

linear combinations.

I f Xys Xgs o v ey xp and Yis Yoo = v o v e yq represent two sets

of p and q variables then we can represent the linear functions of x and

y as
A o
_ . b.y,.+b P00 000 +b =
X =a Xy ta x e ta X ; 17117P2Y72 q’1q7 71
A N\
XpTA) Xg1 Ty Xy 0t A X5 ; ByYg ¥byYggtessns Y292
N\
i oot ; b D Y+ D Forh y Dy
xy=aPnta gt TN 1NTP27Ne e



The problem is to find two sets of weights, a and b, that maximize
. N N

the correlation between x and Yy, the derived canonical variates. For the
special case g=1 and p>1 the problem is one of multiple regression. In
canonical correlation both multiple criterion and multiple predictor
variables are involved. The number of possible pairs of linear combina-
tions is p or q, whichever is smaller. Each pair of canonical variates
N AN .
X and y, is maximally correlated, subject to the restriction that each

canonical variate be orthogonal to all other canonical variates (4}, 4\,

J
i

The analysis involves the partitioning of R, the correlation matrix

between the p+q variables, into four submatrices:

R]] = Intercorrelations among the p predictors.
R22 = Intercorrelations among the q criteria.
R‘2 = |Intercorrelations of predictors with criteria.
RZI = Transpose of R]Z'
R IR
[
e, R = (B | 12
_____ e
|
|
Ror 1+ R

The partitioned portions of R are then substituted into the following

canonical equation (Anderson (1958) gives the derivation of the equation)
(-1 ~1 A
Roz Ban By Ripl 25

The solution involves finding the eigenvalues X for which

-1 =1

IRy, Ryy Ryy Ry At]=0

The square roots of the eigenvalues are the canonical correlations and the

eigenvectors bi are the weights required to calculate the canonical variate



N . A}
Yy The weights required to calculate Xi are
il
b.
a; = (Ry; Ry, » /ﬂ
The program that has been written will calculate the canonical correlations

for ptq €35 variables and give the a and b weights required to calculate
the canonical variates. Bartlett's test (1947) of the significance of the
canonical correlations is also given.

It appears, intuitively, that the maximization of the correlations
between different subsets of variables should be a useful technique in
understanding the relationship between say chemical and biological para-
meters in the ocean or between chemical and mineralogical determinations
in sediments. We have not yet had sufficient experience in applications

to know whether or not the procedure will live up to its promise.
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