
GC 
57.2 NY0-1918-148 
.W6 
no.67-
27 NODC accession: � o oo o�o 

:,:2.00(59 Append, 
A&B 

WOODS HOLE OCEANOGRAPHIG INSTITUTION 

REFERENCE NO. 67-27 

BIOLOGICAL, CHEMICAL, AND RADIOCHEMICAL STUDIES 
OF MARINE PLANKTON 

( Appendix A & BJ 

edited by 

Bostwick H. Ketchum 

MAY 2 4 1988 

t31 

WOODS HOLE, MASSACHUSETTS 

I 



�--=---_, 

 

NYO-1918-148 

r•-LIBRARY 

WOODS HOLE OCEANOGRAPHIC INSTITUTION 
Woods Hole, Massachusetts 

, 
J u S 

REFERENCE NO. 67-27 

BIOLOGICAL, CHEMICAL, AND RADIOCHEMICAL STUDIES 
OF MARINE PLANKTON 

( Appendix A & BJ 

edited by 

Bostwick H. Ketchum 

May 1967 

PROGRESS REPORT 

Submitted to the U.S. Atomic Energy
Commission under Contract AT(30-1)1918
A.E.C. Report No. NYO-1918-148. 

This is a progress report to the U.S. 
Atomic Energy Commission and has received 
only limited distribution. Therefore, in 
citing this report in a bibliography, the 
reference should be followed by the phrase
UNPUBLISHED MANUSCRIPT. 

N.O.A.A.

Dopt. of Commerce 

Approved for Distribution � m · �------
Paul M. Fye,Director rr 



NY0-1918-148 
Volume 2 

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 0.8µ. 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 deviatinns 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 0-20 m Thermocline 50-150 m 160 m - Bottom 

Temperature oc Mean 
Std.Dev. 

14.7771 
1.1876 

8.4618 
2.5552 

4.1553 
0.3756 

4.7223 
0.1684 

Salinity %o Mean 
Std.Dev. 

31. 9346 
0.1053 

32.4351 
0.1989 

32.9289 
0.2213 

33.7147 
0.1449 

Density (o- ) t Mean 
Std. Dev. 

23.6747 
0.3238 

25.1837 
0.5601 

26.1467 
0. 1821 

26.7100 
0.0991 

Oxygen ml/1. Mean 
Std. Dev. 

6.1179 
0.1160 

6.4222 
0.2635 

5.8186 
0.3485 

4.8155 
0.2325 

Inorg. P µg-at. /1 Mean 
Std. Dev. 

0.1908 
0.0608 

O. 55 86 
0.2041 

1. 0051 
0.1453 

1.2445 
o. 1025 

Part. P µg-at. / 1  Mean 
Std. Dev. 

0.1026 
0.0274 

0.0622 
0.0324 

0.0233 
0.0095 

0.0300 
o. 0113 

Total P µg-at. /1 Mean 
Std.Dev. 

0.4913 
0.0637 

o. 8110 
0.1846 

1. 2133 
0.1527 

1. 4540 
0.1057 

Nitrite µg-at. /1 Mean 
Std. Dev. 

0.0329 
0.0320 

0.0702 
0.0415 

0.0288 
0.0084 

0.0300 
0.0132 

Nitrate µg-at. /1 Mean 
Std. Dev. 

0 .. 1861 
0.4834 

4.4647 
3.0238 

11. 4439 
1. 5851 

16.2606 
1. 655 2 

Ammonia µg-at. /1 Mean 
Std. Dev. 

l. 0187 
0.3614 

0.936? 
0.4267 

0.7875 
0.4337 

0.7923 
0.4753 

Silicate µg-at. /1 Mean 
Std.Dev. 

2.7142 
0.7539 

5.3971 
1. 9165 

13.0210 
3.4084 

20.7426 
2.8925 

Chlorophyll a µg. /1 Mean 
Std. Dev. 

3.9034 
2.0442 

2.6565 
1. 8409 

0.1955 
o. 1411 

0.0932 
0.0425 

Dissolved Org. p 
µg-at. /1 

Mean 
Std. Dev. 

0.1979 
0.0520 

0.1902 
0.0490 

0.1849 
0.0806 

0.1794 
0.0629 

Number of Samples 38 49 51 53 
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1,1 Li. �,J �:i.,.J�>,. ...1.L Si. .5. l 't i. :i.a o .03 I. L/ t.., D .t>cl- Iu .It/, o.,o / 'J. 11. 17..S . 0 g

•�o , U<f I t:Jt1 d..7t. -��- 731 �t.. 7j,, d. t.fo I (/� o .ot.J. I. J"7 0 .,, <.J. 1'1..J 7 o. Sl- J.J.'IJ <I. <I"' . ,, ,., 
:ui L/.. 7 9 JJ l.1.s .:IL. '79 .JJ. 77 /.� 9 C .()tj. J. r&f II.� 0. so .2 3. 9.3 DEPTH PART.-C PART.-N.l'l .tJS' 

!-'-9 IL 11-glL 

I I #7.0 se 
/O 11.:t.9 /(J � 

I</ 1,t,.t/ d. t,.
�'l ID 3. &' 1. JJ
,, $0.t. �. � 

1./-f 1/3.i 3.o.
7J fj. 1. 11..,

-C/1 s�

I!I I J.../j.2.- 0 
1...J.r {;, 9.' ;;i. , 

I I. q 7�.t. j_ t./-
/91.J 7/..i, ,3. ' 
;J. / (} C/!.f/ .s.s 



S�lf-____ _ C/ST AT ION N 0. ___,....... 
REDUCED DATA 

DEPTH---------
/f � I G-fi? T - U:I :�, I .t.., T CRUISE NO. TIME:

 I/ (Z___ ;t!Q) �� WEATHER-----------VESSEL 
!j_�

o 
-f(,9- 0 ¥.,� . /� 

H
" LAT. .5 7. ,i ,, � 

WIND ____________ _ DATE /7 
-

�A.1/�_../--I-- L...,f_..L -�I ,a1� 

� 02 PO
4
-P PART:-P TOTAL=P NO

2
-N NO3

-N NH4- N SiO
3
-Si CHL.a C

14
-7000LUX   

DEPTH TEMP SAL.%0 DEPTH O""t 3ml/L µ.g AIL µ.gAIL µ.gAIL µ.g AIL µ.g AIL µ.g AIL µ.g AIL mg lm µ.gll/hr. 

14- -I /1..u.lo JI I '11 .Bi� 0. (1,0q I') . Li-� o.os I C.t:. � .;L7 
/0 tin. �o .3/ � g I ::J.3. ?) I 0. I.S iJ. o7 11 .  u1· 0 .o :3 0 I. 9o �-71--

:J..O ,d.. f7 .U &/3� �3. ,, (J. :J ,J n. lo o. ot. ().Jo 0 I 70 LL. J> g 
-�O -��.LJ..h :H.l.5 tl. :5 .Z. n. II O. 1..5 1.f9 Q.1LJ- .:1.. 99 /. S5 j_J_. 7 (, 

I'+ (j .ai L.i.o 0. 2.:, $' '7. :J ,/ -�_j '-'9/,, �5 ""'  7� o. /. 07 5 5c.J- I. ?JR 
.'io 6 .<.J t.J -�i S7'f ,P.1. ' { CJ. 7.J 0.03 () . 9<.t cj . 01-J- fu /� I.I In ,. :t, � 

0-0� o. I. IJ 0 .01./->Jq. _,;_ 3 '! .3..%. 7oR �.s .J<.J. <Z� '?. .33 d!.../o /() . .57 
l./_.11 -'l'I �� 7/,,l, �&:. .01, o.9� C).04- q.""" �./o //. �� 

/!l.LJ. 3/i'7 �1. 90? �" ./.5 o.<?3 0 .�.?! I t.J 'f? (').0.3 lo o.5 o.97 1.11 .99 

I 1./- q 1.l.. ,...s- -� �- :;.�, l 9 /. ).,/ o.oj :i.L I. <I� o.oe //. �9 /. ,� /9.JJ(,
11J d.4� .'13 . ..519 !1/.. .5 i /. 1, . O 1.1 ! I. t. l? o .o:� /4 . .1.0 /.35 It. R'o 
!<if Li. '77 �� 711 J.I... 7o 0. 01.1 /. 3 2.. I . ..5 )...- o.o3 1.5.i'I /./� �d. </f(: 
�!l� DEPTH PART-C PART-NJ.J. 'l R I..�.? 79/,, .!I.,. 77 /. !JI ('J.01./- I. ( {) /) .//J � I fl . .1.:t. I. I .'i ,1. .3. 0.3 

µ.g IL µ.g IL 

.. . � 

-



ST AT I ON N 0. __C/f.._.!!....f..:..5:.______ _ 
CRUISE NO. --:::;;---;-�.2���-,-------
V Es s EL �) IL 
DATE 17 �...£�. l9GC 

02 
DEPTH TEMP. SAL.%0 0-t ml/L 

DEPTH-----------
REDUCED DATA TIME ;/.041 C-M l - I(, q/ � T, 

WEATHER -----------
� o d ,,LAT. 2 ..5,1. 7 #. WIND ___________ _ ° 

LONG. h 9 �J.1'� � ZOOPLANKTON VOL. ______ ml 

P0
4

-P PART:-P TOTAL:-P N0
2
-N N0

3
-N NH4- N Si0

3
-Si CHL.a C

14
-7000LUX   

DEPTH mgµgAIL µg AIL µgAIL µg Al L µgAIL µgAIL µgAIL  lm3 µgll/hr. 

!I.A_ 6 
/ 

0 1,. i l. ��I '7J. j, .1.3. O'l 
ID '"· .3.1 .31. 7� 1 11::i 3q 

j.o I;J.. 7/') A.1 Oi.1 fl.d. :,..o 
jo f.o'-1 3.). L/-10 1..2..r. ,., 

C).It. 0 II ().i.JB 0. 0 :2, 0 /. b '7 � 7� I .J... JCJ
,..,_ /,� 0 .lo () . u., D .11 { 0 I. lo .2 17 lo ,j. o, 

I\. :i...�, 0. // " . .55 I\ • o_,; 6 I :Jo .:i ,,� ,;.o j .0 c) 
{) . ..J.i n. O.'i /). ?? 11./4 !J ILL / . .s {, �- -� 8 .1... .:/..�CJ

j9 /,.9� 31 _5 .. H· )..J. .r-o 

£/9 5.90 �.1 5 6'1 _j_r,(,,.7 
'7(/... d.:LI j� 1.1.J.o�.r. q, 
91 .3.?7 1.1.1 '7/&J, A,.o >-

/1.d 3. (.L �1 '71.o :J.6 o, 

!L/i a .t9 �--? 0-'-g :u..�r 

17.J J. I I -�-?. -i�L 1..:2.t..3'1 

o.t.'7 o.t>i.J. 0. 9�, 0 .o, t... j, � I . .'L I .,.1'9 Jo � . ..t� 

o. io (j .o::i, I. O I 0 .fll.1. "7 7.3 /. lo 7. 71 Jo 0. LJIJ 

o. 9t. 0. 03 /. I ,f 0-03 9.1, /. ;q //. '1.J

I 0.1 o. o."3 1.:i,7 o .o..3 /{) . . 3' /.1,J ;L/.1)1/-
l O 9 o . 0 I () . f 'l/. ::i.. LJ It.Of? o.f/3 1£1.,s 
I. () 9 f\ . D 0 I. :l I./- n. o e II. 7t. o.9i I J-. IO
/. 0'-1- 0 . 0-, I. !l. o o.o..5 ;r:; /0 o.77 �0.3/ 

l'tf J. t,4 �,. {. oB !J / "-� I • .:Z., (, o. o.� t • ..J.7 o. o3 I 1- 6 ,, /. :i. S"" /t.i.Jj..

1ll J.J. 7� J.3. 771, l�I.. 7.t"" / . .2 I � 1 DEPTH PART-C PART-N t'I. 0$ I. 4 4- n .ocJ. !Li.. 70 o .. 9o . ..37 
µ.g IL µ.g /L 



STAT I ON N 0. _ _,...LC/  J'._6?::______ DEPTH / ,Z,,t,, ft').
REDUCED DATA TIME ,2Joo C-/YJ r-CRUISE NO. lf"o /47 � 

•I� 0 &/ WEATHER-----------
LAT. ). .S..5 . .l, /1.�!,5; e7 z Cfl1;;:A� f' WIND _____________7. ,,7i O o�o -£if. LONG.O ------ ZOOPLANKTON VOL 

- . - , 

02 P0
4

-P PART:-P TOTAl.=P N0
2
-N  N0

3
-N NH

4
- N Si0

3
-Si CHL.a C

14
-7000LUX  DEPTH TEMP. SAL.¾o 0-t DEPTH 3 mill µgA/L µ.gA/L µgA/L µgAIL µgA/L µgA/L µgA/L mg/m µg/L/hr. 

�?�J 

l,f./ q .11 '7.1, ·'.H Ll,L r,_J(. 0./o o.�t 0.02.I 0 o. 7?, :J. " LI. I II.{. o 

lo /t./.. t.J I ..31. 7L7 1:. l .1 0. 17 0 .If o.i.J9 ".o.3 0 /. / 9 /0 � 1./'i. p S"o 

:J.o '7. ? I? �2 J.%1. jjs-.�:, 0. (., fl o.o.3 0 . 'II 0 ,j_-=\ r, ., 7 I. 7q t, . ..,J. C, ;)..o 7. 91 
.3o (,_ !7 � 1 .177 j_<;'. �9 0 .03 /. 0 0 ". 71. 0.13 '7. ,,, 0. l,.[ ;. IS .10 0. LJ.C, 
JI) b.;. 1 0. 1.� o.o_-3 07 �"- u..ro -1t;E'i I. o.og ( ./q I. :i,s- 'i. S-9 1./o 0. ,.J ', 

�'i� • (.� o .a� /. s. 7.'1 l.3� L/.1.'II�.\. &f t1 01 O · 0 Lf 9. ot. .:} . �I 9. ;-9 So /. 0 .'1 
'JS -� ,, ,.t.7 �I. I �,5.17 O. 91 a.OJ.I /. 19 0. // //, 7 s- I, t) .1 ?: i-S-

I On ... 1 '0 �� LJJ? 1.::zt:: q7 /. I I o.o� I . ...J £" 0. I I /-1.1.J 0. 'ii /')_ 1'-1-

DEPTH PART-C PART-N 

µg/L µ.g/L 



STATION NO. ,____,.,___f/J__J.7�----
CRUISE NO. 
VESSEL � 

@o? 1C 
_ DATE /g---O'J._ _/96' 

02 
DEPTH TEMP. SAL.¾o 0-t ml/L 

REDUCED DATA 

LAT. t./:L
0 

J/j ·.?,, /Y-
ONG. 70 

o 

o,:1. .3 ,, � 

P0
4

-P PART:-P TOTAl:P N0
2
- N  N0

3
-N  

µgA/L µgA/L µgA/L µg A/L µgA/L 

DEPTH / 7� kJ · 
TIME C/0 7 G-11 r - cP--/tJ9 1, 7
WEATHER _______...:._ __ 
WIND ___________ _ 
ZOOPLANKTON VOL 

NH
4

 - N Si0
3
-Si C14

 CHL.a -7000LUX 
DEPTHµgA/L µgA/L /m3 mg µg/L/hr. 

CJ.A- A .. 

I llo.o'l -�' 731 "- -� �u.. 
10 /1,.0j '\111 �,1,l '12. ,-.l 

n.11. l') D 9 0.1.J 7 CJ.CJ_.,,- 0 

ri., � o .09 o. L/-5 (') 0 cJ. 0 

0.9� -� /7 I I / .. 5 
/. OS- 3. o::,._, /0 t. 0 ', 

.!'l I /j .99 -!Ii_ 9j..o _'.l�. i� 
_·:u lo.So �"' �,��u."7L 
iJ 1 JI.if -�) .,5X) 'l c_ 1,1,., 

.,A �-70 11, t.1� 1.-, <".S1' 

79 � -�' � 1 'q1, .:J..5. re, 

(')./9 0 ,/"J a. t./R o .  ocJ 0 

() .3 7 C O? o.,, Q ./0 11. -� I 

o .S-o c) ./ � o. It l") IL �- jf.. 

0. 7j 0 .OS- 0-11 O./?J ., ,14/, 

o.;,, O.0i. /. b6. 0.07 R. 'lu. 

0. '7t .;},{,LL �o � 7R

I. I� �. q � �/) -�. 0 0

o.7� .i.J,'l( do I {,� 

I. 0 '7 7,tL 7 ...Sn 2.So 

o.7&J q_q7 
/().{ .f./.1 i-, �/� �-<. 95 
1.1 I d. .3� �1 'H.r �I,./.� 

. IS-fl Ll.17 .H 10.5 l�.!..)..9 

0. 'I I 0 .o o /. lo o.o, 9. -�O 

0.9� (j .0.l. /. :,.., t":> .or. /o. s-1 
I, o q. o.o� � /. �7 .oi I� .1,-

I O I /(). Ro 

O . .FI /.(.)..C,

tl.'-IR I r_t 'l 

DEPTH PART-C PART-N 

µg /L J-LQIL 



ST AT I ON NO. __C/_,___f-11.f --=------
CR UIS ENO. 

�VESSEL �� � 
DATE /$�9,G 

'•-- - r) 
02 

DEPTH TEMP. SAL.%0 0-t ml/L 

REDUCED DATA 

!:/.... 0 
LAT.� �:I,·� ,, #.�

6'lO 
ss. .!5 ,, � 

P0
4

-P PART:-P TOTAL:-P N0
2
- N N0

3 -N  

JLQ AIL µ.g A/L µ.gA/L µ.g A/L µ.gA/L 

DEPTH /74 }? · 
TIME Oji;� 5-IJ T -
WEATHER � /
WIND 7 K�

_ANKTON VOL. 

NH4- N Si0
3

-Si   
DEPTHµ.g A/L µ.g A/L 

�J ).t) 1.. L

ml 

14CHL.a C -7000LUX

mg /m3 µ.g/L/hr. 

',.,._ -  
I lb.?7 -�'- 77.5 :1..3. I-,,, 0.1.r 0 .o.s D.LJ� 0 .aLL n 0-�" ;1.,F7 I !2. q1,, 

/6 /{,. ?f JI 711 "1-.:0.. /3 0.1:,_ o.,,,,- o.J7 o . o,3 o .ol o.78 .,, ';\ t/ /0 :3. 1/

�o Is-. ct(:, JI. git. .:l. ... � .3.5 

-1io 7.t,1 -�-'. ,./&J .. �-< IL 

0 .(.) D . Ola o. 4'-1- 0. {) Lf.. 0 

o . .Jo o. I I 0.71- o. // � . .5j 

o .  'lo �. 7C/ �f) 

o.t.t. -�- t, i .Jo

6.17 
_:;; l...n 

Jr, 'i"..5j 3� LloR � Ji .• fq 

'\ I'\ .5": 71 .�1 .�n J f. (_ fl 

o. Si ri.oif 0 .. 1' o.o7 5.¥'1 

o. 60 e:J,0,._ (). 1 ( 0 . O S ' ¥,l,, 

A.'+'}- .'7 . .51 i..l f'j 

0 �� .5. g I ,; 0 

/.c.J.7 
/. fq 

'7.f ,/.11 (. A1 t /I :J.L ot,. 

loo -�. 'ii -�-' 'If').... "JL � I 
' 

/ 'H J. 'l () .3] 3�,; l�t: '-'' 

o. S9 o .03 /. /..5 O. O'l- /n.,I 

o.CJe 0.0I /. �j (') . 0 <J. I o'J • -74 

I. 0 -� O .O"!, /. 1-.3 n . 0 la td.../� 

0 . •  'i / a.:i.J� 

0 .LJ/ /.J.?q.. 
ri . ?I 1" ,.,. ... -; 

I �O ,f.3R -�-� Jo? "JL.So 1.17 0. 04/ /. t.Jj O .o, /1./. ./,3 � .. r-7 /9. 3.3 

DEPTH PART-C PART.-N 

µ.g IL µ.g /L 



 ST AT I ON N 0. Pl ,______'--<
'l _ -r--

CRUISE NO. .--------',:L b,e__ ___ _ � """:-" 
� VESSEL .ZZ::: 

DATE l,(0�19,, 
. -- -. 

02 
DEPTH TEMP. SAL.%0 0-t ml/L 

0 '-� 9.� =II f/1.J� �3 LlLl 

ID 1.5. 79 31. 91.J" .:IJ. '-17 

�D /.J..,o JI. 'II.JI. ,�</./J 
�o 'I.us -�_j �/n �.5.o<.J
39 ''/. �7 :H .SL.r A,f.t.J 7 
J.J.q .5.D� .H ult. -1.5.70 
7/J- -� ""'" 3,j ,57.r .).6.'14
q'q j '" J..t. lt/..5IAl:..13 
/,j_J d .tJ ..,, �..:i 1.57 .;l_/, .1! u 
/4-f J. -� 1 .�3 LJ.JL .).I, .•f" 

/�� d.7o :�.3. I. '/7 ..1L 'le, 

l'/7 Li '!'I .33. f'l./.1 ...'.lL .io 

{)..�� ,J ¥'3 �.3 t 81 !IL.SI� 
,JI/? u.. q; �.3. 91.a d.6. g'I 

REDUCED DATA

,, 
� 7 LAT. 2e0 d. ° 

(, 9 J./1� � 

PO4 -P  PART:-P TOTAL:-P NO
2
- N NO

3
-N  

J-LgA/L µ.gA/L  J-LQ A /L µ.gA/ L µ.gA/L 

0 .//,, 0 .o g "·"' O ,OlJ.. 0 

0 . .:i, ( 0. 0 &/ d,Jj /'J.0'-1- (1 

o .;;...o 0 .// o . .So 0 .o .3 0 
0. u..7 o .ot. d. ?4../ /'j ./1,. /).. io 

D.fS =1i O . 0 (j. 7.5 0,08 � ..r, 

 I,, (). 'Ju. 0 .02.. I. o d 0 .l'4+ If? 
().99 0.0/ 1. /O ().0(. /0 ())c.f 
o.99 () .OJ... /. �cf I':). o.5 //. / "J,. 

(} . 01 I. ID I, j1,.. " . 0/o 11.c.J.f 

I I 7 0 . 01. /.jR " . 0,.,. l'-1 r,-f 

I. )... 3 n .02, I.,J. 7 C).�, I S-.IJ..S. 

I. tJ .5 rJ. 01. /. J 7 0 .O� IS-. S-1 
I. I� D-"IJ. J.L/"' r, .o ':1i I 1-�8 

I.1,t 0. 0 '+ - D .OIJ. /t;.'c:/i 

, 

DEPTH----------
TIME 0.5:L:L Ch? 1 ()/�� LT 
WEATHER ---------
WINO 9 K�

NH
4- N SiO

3
-Si  CHL.a C

14
-7000LUX  

DEPTH 
µ.gA/L !-'-9 A/ L mg /rn3 µ.g/L/hr. 

a_., _. I 

0 .S<I �.S-7 ' . fJ. 
6 . .S1 .:J S7 lo . qo 

o.,N, :l (/&J ,;t /) � . .5S 
0 .cJ. t,.. .5 .:LI .11) /. t,J 
o.7� .5 .JI �o . f(. 

0 . .JI '1.1'1 /it') , 71 
o.sg 8'.oo 

t) . .r-7 /::Z.1.r 
� .97 J .C°. �$'" 

O.id /7. 3, 
o.?Sl � o .It. 
o. 7;- lh. 't'Cf 
0 . .Sc./ /I. 7t- DEPTH PART-C PART-N 

µ.g IL  /L /. s.. 7 /f/.1,S- J-Lg



ST AT I ON N 0. ---:9 9=0�---- DEPTH d,/1../. /().f--+ REDUCED DATA I.. [TIME O 71 � G IY? T - 0 :;; S-CR UIS ENO. 
� 

0 !I.. ,, WEATHER _________ _ VESSEL ��f..zz=_ 
L AT. L/,:l,_;� K: WIND ___________ _ DITTE II�� LONG. to 9

° 

/J.£0'' ,ur_ ZOOPLANKTON VOL 

-

02 P0
4
-P PART:-P TOTAl:P N0

2
- N N0

3
-N NH

4
- N Si0

3
-Si CHL.a C

14
-7000LUX    DEPTH TEMP. SAL.%0 DEPTH mg/m3 0-t ml/L µgA/L µgA/L µgA/L µgAIL µgA/L µgA/L µgA/L µg/L/hr.

1,£- .. I 

I /.).SL �:,. .OJI.J- ..B . .5R 0 ./� 0. II /'J .L/..5 o.o� 0 .tJ c.J.. /. io Po ./I I ,qJ,

/0 u; 4� �,. 017 �3.l.o 0. IS- 0. 0 '1 tJ -"�. 0. O.� C, . 0 !, 1.or � .:,.t. /0 I.J 7 
/.3 iJJ .�.!I I /'I ::J.t.1.ol o.�� 0./1 ,;;.o 0 · 'o O.(), o . ..,_ I 0.1, 4-. 7 '1 ;.o � ..Jo 

0 .3 0 9. 7S- �� c.J0.1/ �,1. qq 0 .<J, o.ov a. 84 ./� 3. bD 0 . 'l't J . .:z, I �D � .3.5 
/lo -�� .51<.J. /M.'+S 0. ,�- o.or 0. '11.J. I') . /0 <l. 9ct /. J../. 7. 7.�:, 10 1./o /. l'-1, 

.f 0 t..lao �� "�'7 �<.61 o.7, 0.03 I. () 7 0.01 /�.3t I. 11 '7.70 So . (.£) 
?S- .5. t,i 3) f::J..� .i.s 9o o .7o 0. ()_3 /"j .9, 0. 0'1 fl .. �i .2 //,,, 7,47 

loo �t. oq t). ft.f C,.02,. /. lo (1.0'-1- 9. io J.'19 .3J. 'lt. e 0 . 'i'I /0.1./"J.. 
I!J.1.J- .1. 9.� �-� OU• .!:IL '--CJ 0. 'Ii 0.01 /. /9 0 .OS- //,<J.9 /,LJ.,.. /� 97 
J J./. C/ ��J,65 �L. 5.� /. Id- o.o.:t-J.c.J 7 /. -�q 0 .0t.J. /�.Si I. 0 I. 17. J'-1-

,J, s-B /.07 0 ,I) 2,. / 74- .=t� I. 4-q ..!J./. '7 /. �'1 0 .04- I3. tt.7 I.' ;, IJ. B'r  
I 99 Ll 1 f .B ff/( �L f.� /,�/ 1"1.or I. S 3 o .a 7 '"·" 1 I. 1J- ,:J.o. �I 

DEPTH PART-C PART-N 
µ.g IL µg /L 



- - - - - - - - -

.....l....L  STAT ION NO. -�CJ 9I_____
REDUCED DATA 

DEPTH /7D ft?·
--09/,fC-,11T tJ5!1i.TTIMECRUISE NO. 

(l;f;t_� :ri::: � WEATHER---------VESSEL 
;./2° J.; · 0 ., ;/ /R� /9,, LAT. WIND ___________DATE 

ml (/-; _ANKTON VOL. 
- - h-

02 P0
4
-P PART:-P TOTAl=P N0

2
- N N0

3
-N NH

4
- N Si0

3
-Si CHL.a C

14
-7000LUX    

DEPTH TEMP SAL.%0 DEPTH0-t mill mglm3 µgAIL µgAIL µgAIL µgAIL µgAIL µgAIL µgAIL µg/Llhr.

t:t_. - • I 

til,J� �'1./LJ? �J 91, o. I Cf 0 . Ii n.i>c.1. C) ().Qt i.02- I l..."J SI 0 .13 
tJ .OSlo I� _c;s-l.�-i 1.51 !J.t.i.ll", 0 - �4- 0.//  0 I. SI ."3. <J. 7 In I L 7o. ., 8 

1/"\ 0 .l&f J!) _qi.,. �1 o.lo (] .ss 0 .Of. 0 I. 99 �./0 �o1--1,,l i,:,,,Ll.31 :I 7�
?Jo lll.3<+ �:;.. J.5 q �t.J.9.� 0 . .r.s 0 ./). tJ.t, 0 .IS- �-00 /. "i. l.. .J.. 91 }}n ::i .So 

l.1.r-1.1�  o.,a 0 .0,5 Jl"l 0./1.J. ..s. 7r; I.O :l. L.12.- Li/'l l.. lo �.5.Jo 0.9.� I. oo 
Kn r, 11./3 o .o� /. ��_/,ln.CJLJ. lj.l_ t.. .. n  D 1 tJ.08 7D 7. /'Z,.. 1.10 7 �.r So I. ..

'7.\ �'l. q_f".5 JJ.t...oc; Q.(Cf J 11 0. O'- {') . 04'- //. 9,. ().7CJ J.l'l. j. 7 /./� 
ID 0 jJ.s-8 l.�.J o1q �L j.1. n. 99 0.04/- I/. l:, ,_ I. 0 Ii /�.I� 0 .o:,,, /. '>-S 
/1., JJ. �H l�L Li'- /. (){,_ D .o<J I. '>-'I {) . '1LL /:J.<Jq I S-� 1'./. /,J-Li. 4j,..(,. 

I_;� JJo o .O(Q .os  . /.\0 i..J 3 ,_  /.43  1,. �l I. IJ 0 o 2..:JI.. .5<J. 14-f(,, I. 

DEPTH PART.-C PART.-N 

µ.g /L µ.g /L 

�to.-..- � 

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


<fST 4 TI 01� W). __,---

9�2______ DEPTH 1/:L, /2? 
REDUCED DATA 

1 TIME //).aG-A1r-oz.20 J..T 
�:� WEATHER __________ ::L NU� LAT. DATE . ------- - WIND ____________== -LI �:'fi/E_ t�: t�.-f:' �

J H 
02 P0

4
-P PART:-P TOTAl.:-P N0

2 - N N0
3
-N NH

4
-N Si0

3
-Si CHL.a C 14-7000LUX   DEPTH TEMP. SAL.%0 CTt DEPTHml/L µgA/L µgA/L µgA/L µgAIL µgA/L µgA/ L µgA/L mg /m3 µg/L/hr. 

l�,, _I 

I I _C:,-J 1,,- �/. 7'\-� j ":I L.l_t; 0. ,- 7 0 .// t) . ..f 7 o .ot.1- fl JO I. -� .9 -�•'' I / 97

ID IL.} 'l. \ JI. 9=u j 2 ,., 1. Q -.:2.1 0 ./O tJ . '-Ill 0 . 0'+ () .0'2.. I./� "J..._qd 10 d 7n

!J. n q_ I;; :,., �g2,, ..:1 iJ. 9q O . t.N- o ./o o.7► o .o9 o.?Jr I !l I �. ,�- �o ,d st'J
�D -1. .�'1 � j S-7'-I �-1 �J. C} ., � fl .ocJ. n . f6 o.o, .3. 1 I o. 7 '1 _",. �t, -�I) 

:Lo �-7� �-1.t./.f ,;J-5.7:t o.7o tl.O� () . 'J.5 0 .o, /,, 7o I. S-.S- 7. 70 L/o . ...5'f 

I� ...� 0 �5. j � �-, L.L :t .)..{. R,._ o. 0 .o 1. /, tJ c/ O .OY '1. 9'1 0 ·'- "l. //J,()u Io '(.j .5 

'7 !:"' . .f 4-t> -:i1 1.'U. .2 .( 'i<J. 0. 9/ ,,. 0 � I. IC/ 0 · OI.J. q, �.3 0.12- u-,_ 71., 
/O 0 J -�r .:i�. q�, ,J...(,.1 � 0 .'fl./. I"\. 01 o.o.s/.�/ //.I,_ o.,� I � ..t� 

DEPTH PART-C PART.-N 

µg /L µg /L 

https://aG-A1r-oz.20


- ----- = 

 '-qL.loSTAT ION N 0. _ __,q ,,..L.J ____ _ 
REDUCED DATA 

DEPTH ,j_(,.5 fr)·
0�"2.. G:/rlr- :i.Ai/-il.rCRUISE NO. TIME 

� � WEATHER ----;-,----,.::-------� VESSEL {JJ;g 
LAT. ;J2 o lj..f.£ ,, ff 7 k'::t'.'.LA::WDATE Jtjji.R=]'J(, /:, ; -o �,�') � -, WIND 

:TON VOL. ml 
l1,1.CL.TJ -1,.- � '9�,, -�,. 

V 02 P0
4

-P PART:-P TOTAL:-P N02- N N0
3
-N NH

4- N Si0
3

-Si CHL.a C
14

-7000LUX    DEPTH TEMP. SAL.¾o DEPTH O""t ml/L  mg/m3 µ.gA/L µ.gA/L µ.gA/L µ.gA/L µ.gA/L µ.gA/L µgA/L µg/L/hr.

1-Ar> ,_\ 
I /t,. j_ � "11.'lf, :ll, 1 < 0. �l'.) O. 0 'I {) ...5 c..J.- 0 .o, 0 I. ). I °'· s�- I • r77

/0 /.S-.9/ -�I. 19S- �.3 :p, �. /7 lL OR 0 . .J / o .o,;. 0 /. j_;i.. '-1.o o IO .x' '+-
-,:J"l) IS.�/ .V '110 �3. "" 0 ./l. 0.01 o . .5t 0 - �. IO .1 l\ /.:LI

�o Cl.St,, .�j_ j j..O  tJ .u 7 O .09 11 _ gc, o. It. /. i7 I. /,. -,_  jl),j.tJ. 91,. .5 7<J. �-0� 
6.9J �� €:,b'I �.S . .J1 0.11-- o.o.5 I. 0 9 ..1 '1 o.oi  g.c;, d,i . i.tIn. f 7 I I I 
(. 3D tJ.8/ �.0.2... I. I 1., L)q d.Jt,,3j. ''-.f ·:;.5_ '" o.oq 1. I I I. � 2,.. 9. �o v;

7/J. u.Lf. _:u.�?� -=i. .. < �, 0. 91- 0 -0�  o.ol 9.oo  1tJ. VoI. //o I. � tJ 
-qj JJ..si,, �i .19?.. ,,,__,_ o9 N.C. N'.fr. AI.G-. ,./. � 3 /0. LIS- /f .G-. 

,,� JJ. -\, (/ -� .1 9 ?'I 11.1.. 11 {) _qr,. 0.01.. /, � l. CLOl. ID. �q o.S'o l�.?t. 
JJR d. Vt �3 j/7 -1 I. utJ. I. /O o.o� / . .s 0 o.ot. I-� ,r /7 . .r9 a. 71
I o/1-- LJ..r? _j b. I.S I. :LI o.o � (J . fl,; J.�.$7 /.N /9 . .rr.:J.� I.Jl I. I, .5

.t:, 7<J1 /97 LJ..7/ ..u. 741 I. II t"J. O'i I r.� d o (. /S.o./4- I. tJ i I?. ?c.t 
�  1.1.s- DEPTH PART-C PART-N:J..�I t.l-7�  n1Jt 1.01 o.o� J J .f fl.0 � I/. t.� /7. ?JI .JI. to

,1.1./.{, LJ..IS- .�3 9JR .J.1..1, /.IS- o.oj I . .5t, 0.0<-1 II.I/' /./,., g I 7. )9 µ.g IL µg/L 

� .,-;- � � .!'!'!!!!!'... ,-.1 



ST I'.. TIO N N 0. _---JC/'-C/-'---=+L/,"------
C RUISE NO. � 
VE S S EL atf._�I ff 
DATE /CJ C)'..Jfi=, /9,, 

02 
DEPTH TEMP. SAL.¾o O""t ml/L 

I 1 .. , lo I �, 'tu7 .. :n. JI. t, D '7 
lo / .t; _r:; 7 3/. f/tJ. 9 1.� .11 t..10 
).o 1d.,,5q -��.ou � 7'1 t.. -�--!i 
.3 0 /?, qi+ .. H DI.I� .:l -� 9t.J.. (, �; 

LJ.() q, 'l'I 3) /'14' l.:JcJ. 77 t.. .� 9.
,fA '1.11 .�j. Jo� J.5. 1lu t.. -� e, 
?S � 1, "'1!> .Ml �.r st. � Jr.

100 -' ,B 3J ?if "'t. 0 g i,, 0 t,1-
I :J.. .<" �..J.oi, -�3 l3i l�L.3�. .� .11'!, 

I So ..5 ,/0 3.3. 7J""fl �L.7o .5 LJ7 

/ 7 S"" .-t ...5 7 ,.�t.J. ol1 l�(:,.9/ .S If 
;l.Oo .1J.1r { 1l, 6.;.R .:J 'l./' �- 9.3 
;;_1("' 6,.�q .�tl St.� .!J '7, it J./. 9o 

DEPTH �,/./,/ /Y'J. 
REDUCED DATA TIME 1:;.2-,.:2 GNJ.,.. - ot;L,3 '-r 

WEATHER�
LAT. J/�0 

/�.o I/ N �
° WIND �•�i_.,..___.______--=____...,c__ _____ _

LONG. � 1 c§S. f ., ti). ZOOPLANKTON VOL. _____ ml. 

P0
4
-P PART:--P TOTAl:-P N0

2
- N N0

3
-N NH

4
- N Si0

3
-Si CHL.a C

14
-7000LUX     

DEPTH mg/m3 µgA/L µ.gA/L µ.gA/L µ.g A/ L µ.gA/L µ.g A/ L µ.g AIL µ.g/L/hr. 

l') I "I I') ./ D (j . .51 "'-D� ll..L/u. l,d" -1,Ll7 ' 5.i:-

"' -� 7 t).Oi 0. 70. /0� .OS 0 .,� /. �" J 91 ii..'%--
0 .),/ ().I� 0. 70 6.0i o. ol. o.9P 413 '-0 .'i. 'I 
0- �d 0 ./t.J. o. 73 � .0.�. o.ov I. Ro d.s--� jo 5.�.5 
o.c.Jr; a.o 7 o. Cil 0,/J .::l ·J' /. j..J- t. tJ, 9 1./.- () /.'12.-
o. 71 o .o.� /. /'),,. I"'} / .. J 5.ii 0 _fq g. Lit.. So /. 3:�
o.9� () .01. /. j. 7 0 .(),5"" /(). !>-1 /").7/ Q./u.

I) .02- tfu.I. O.� /.4./.' 0.0.1 /,.. ,51) o. s-1 ,�_.
 o. 'lo /).01.. /. �'-I- {) ,01.6 q l/17 O.b-i.. /() .9�-

o.l'I 1).O.l. I. �3 � .OcJ. /�. '.L.) o.Lq //J, 1-19
o.97 0.02... I 1....1.J 0 .l)S° 1d.sv o.,u //. 17 

f,O 7 D.O'-. ,.�7 0 . (){. /{.. 97 o...rr / ..:Z .9/

I. 0 I ('). 0 -� J. �cl- o .d, I 'I. �f " ..,1,- DEPTH PART-C PART-NIt·"I
µ.g IL µg /L 

I lo/.' 'I.� 

lo I I�-� /�. '+ 
a.o 1.ro. 7 //. ' 
Jo /71f t 1.S 
U-0 7.i. i L}. s 
.5o 71,, 3 -2. Lt 
>JS"" ,:J/. J 0.'-1 

Joo j 7 1 /. 7 

I ,_r �e.t. D 

1 .5 o. _,; .f. 9 LJ.. � 

l'7� L/ o. � �.l.
�00 - 3.l. 
/A�! .J°-<. 9 .5 . .5 



- - - ·

STAT ION NO. --!::________ ..L9...1.'fS' DEPTH �so ;n.
REDUCED DATACRUISE NO. TIME :l/J .if C-l(Jr- 17 �4 A[� � !:I:.. 0 VESSEL alt.a. ,, ,./ WEATHER� 4! Tr: LAT. .:/J 016. 7 /f, DATE /'f �_./C/(, (, 0 WIND :J 

U). LONG. b, 4-J.&''' ZOOPLANKTON VOL. _____ ml. 

02 P0
4
-P PART:-P TOTAl:P N0

2 - N N0
3
-N NH4- N Si0

3
-Si CHL.a C14-7000LUX  DEPTH TEMP. SAL.¾o 0-t DEPTHml/L µgAIL µgAIL µgAIL µg AIL µgAIL µgAIL µgAIL mglm3 µgll/hr. 

I /.J q-, J:, If� � tJ.� Ii ().{,? 0 ..�D 0.7.1 ci.OC/ f..... IJ. 7 o.�� 0 .II O .ou. 'J>. 71 I 
ID /.� 31- 11 /7<.J. ).<J./7 lo .5 LJ- 0 ..!I. 2.. a .11 c,.{,'J o .oj o .o� 0. ?I ... () 2., lo -� .3 � 
�o J� .'fl .3_j 19'2- 0 � 0. /I:,, </. �, !...5ct o.�, 0.01 6.{,Ci 11. 11. gs U. I .S- 1-i ri J.-'>...\
-�� II. '- 0 .]j 097 � t1 t1 -� L /,, l. o . .al- o.os- (). t. (,,, o.oeJ o. 9�- o.¼'� �- fl 7 �o j,_ C,7 
J.I,{j /{j 3q J.J..utJj At/.9/  /,., � {,, c. tJ4J. 0 .() 1/, tl. 72 0 , /'1,, �. II 0 .<j/ LI. 71. u.o I. (J 9 

..f0 9.f, . .U tJ11 .2<.btJ I,. .5'}, a.cJ� o .o! o. ,. -� 0 /,1 :,. J � n.J(;, '5. l,./ ..5o I. Lio 
,,r 1.1&:/ 3,j. I. 9o ...1.<. <J{,. ' .5 (. DI.Ju o.o� o. 73 tl. /7 J.",..9 /'J.69 .3.').. 

Io tJ ..5 "ttJ .3.3. �,_I ,Jl...l.. ).' In IL o.?S Q.0/ o.,, 0, /'JU, 1.'io O .10 7.f':;-
- -l:J..� I, 9� Jc./. L/1'1 1.t. 'i'! L�. l'v 0, ,, c,. 01 /,() 1,. 0 .. SI f.).j

J.J.ia o I. - 1.-0 7. �� JJ..' ,., � 7, 1)9 I. 0 .()/ / . .)...� D .OU /,1}, .!2.2. o.�o II s..r 
I 'JS- t.. ,;� ,.�d '1t.'1 .J. 7. i-9 L1 g; /. 0 'J 0.01 /. i,, � 0 .0'-1- I 7.t.., 0. I./� /1. v�-

:,.,oo Ll. f'I (, IS- 0 .o, '-"� 3i.J. 7t:.r /;.7. J.r /,�<I- 0 .OS' 17.I> o . c.lo 1�.r1 
 A!l.r t, ,, .1cl. 17t. ..2 7 .. 39  u.88 1.17 0 -0.2. 1.JF/ c.01 I 7. i,,_. (J. t.J'f I�- s-1 DEPTH PART-C PART.-N

µ.g IL µ.g /L �.r-o t, ;t:, .�t.J.. (4'1 �?.t.Jo LL.if./, I. ,_c> o.o, I. L/ '>-  o .oG. I i-91 o.�q /3 .91 

-'oo 'JC, .1<./. 77.f ;;. 7. -� � /L 1L I.I !:i 0 .05 /.l/o o.O� 11.9, o.39 //.f$- I Ii.I. 7 9.S-

lo /OJ. I 1.J..r 
�o 11.: 1 J.J. I 
3D fJ . .f //. J 
dn ltJJ. I 7.i 
5r1 Kl <.t 7� 
?.r 1J .. � ,/.. l./-

/OD jt, .i _g • .r 

,,.r as-., :t . .3 
!CD :,. ,. I ol . .3 
17,r .;tt:, . .) I. (. 
.aoo fJi . .s- I/-. 7 
., • 0 7 7. lb ,;z. :z 
�00 a1.. 7 o,.5' 

-.i 



ST AT I ON N 0. __ ......_.'--=------ DE PT H c2...J..:L M.
REDUCED DATA 

 TIME o:;..11,1
(,MJ.)..,:u.tl Lr 1,/

I/VESSEL JJ WEATHER ---------°q�� LAT. :l .SO. /Y•O DATE / �96 G, t 1> WIND /0 7(� 
LONG. 7 �.,.1" UJ. ZOOPLANKTON VOL. _______ ml. 

02 P0
4
-P  PART:-P TOTAL:-P N0

2
- N N0

3
-N NH

4 - N Si0
3
-Si  CHL.o C

14
-7000LU DEPTH TEMP. SAL.%0 0-t DEPTH ml/L   fl-QA /L µ.gA/L µ.gA/L µ.g A/L µ.gA/L µ.g AIL µ.g AIL mg /m3  µ.g/L/hr.

I II.Sc; -.,,-, 1/Ll? !J.u 71 ' /,. { o.3S- o.,s- o.7'1 0.05 /.OS /.OJ Li.9/ I .S,i,_ 
10 1/JJ."1 .,_j u&J9 �u.'11.J -I. I, .5 o.�J 0./.� 0. 11. () .Ol. o.l� /./0 /O 6.�tJ.. 
�,., /(). ?LJ- -�-1 .S .H �cJ.9,, la.So o.j� D. II 0-7.F 0. 09 /. 7q o.1s- Li . .r� -'In �.,2.-
':lo q. '10 .1.1 . .f 7t> �.f .D&/ ' u ,,, 0. LJ.r 0-0� o. 7� 0 ./2,. � /1. ( 

L b S- L/.e, �o I 7� 
4o 9. .'1 g �J ,c10 -s.h, t. �a () . .,o 0-05 o. ?8 0 ./'2- 5.01 {). ?J .5. l'J I.Jo /. 0 '7 
I[ l"l '7. LJf �1 'l'IS �.5 .lo '. :i.,9 6. l.o o.o� (}. itJ 0 ./"J,, s. 7-1 CJ. ?fl lo. �7 .5o I. II
7S' � . .5c./- ·u �.s-g �&./3 " 6.5 0.74 0 .o "1 o. 9" O ./n 1. 18 o. I..' '7 /n

qq ..5 .(, 7 33 ,1e .:1, J 7 .5 . .5 I O. 'io o.OJ I. I I 0. 04- I:i. ff o . .rf /[)./),,
/1LL .,. 7R :n "16tJ .u.n £.�o O.'ICf 0 .0/ /. �J 0.0«.1 /.3. �- 0 .1../(,J I1- If.. 
JL/,q � q 1,j �cJ. lt./f; ).t 9/ .5 . .:Jll. o.91 o.o / /. /9 o. oS- 14-�>- ll , 7 t/- //. l,j
/ 7u- b 2.� 3t), J<J<; ..i 7.03 �. II 1. ol 0 .o -i /.�, o.oS /J. s.l f) . J-). /,:t .. 'H 
/99 /,. � lo .3 <J. t.J 1.-3 ..2 7,07 S. oS I. 0 7 C,.0';2.., I ,J l- o.os- / S".t>1" o.s:� ;,._9/ 

DEPTH PART-C PART.-N 

µ.g /L µ.g /L 

I 1/f.o Q,:l . .L 
J.D I Jt..1- 1,.:, 

3h IOS1.0 13.1--

4o 9.r. <I 'l 1J 
.fo //'1,1.J //, S' 

?S" 7.f:i 3. I 

99 4-J.1 /. )... 

/2U �{. J, o.7

'"'" :ZJ.9 �.fl 

I 11/- .1.r-. .s- /. 9 

I 9'1 J(.. 7 Jq 

X 

 



-�

....._._ q_.L.._ ST AT I ON N 0. __ q 7 ____ _ 
REDUCED DATA 

DEPTH M� !Y). 
-CRUISE NO. TIME // :L9 GMT 0 7�9 /,, T 

atJ!&_� :rz=_ O ,, VESSEL � WEATHER----------
d  DATE 104,,_./96 & 0 WIND /,9 j(�LAT..3 /oJ. 0 ff

LONG. {, $ ,3/ 5 
't £(). ZOOPLANKTON VOL. _____ ml. 

02 P0
4

-P PART:-P TOTAL:-P N0
2
-N N03-N NH4 -Si C14

 - N Si0
3 CHL.a •7000LUX   

DEPTH TEMP SAL.¾o O"'t DEPTH
ml/L µ.g A/L    µ.g A/L  µ.g AIL mg/m3 fLgA/L µ.gA/L µ.gA/L µ.gA/L µ.g/L/hr. 

I /� ?i,S- �, J,,u. 1!.J .n /... {i t5 . ,. "1 0.11 0. 70 0.0.1. () .j I J.f3 I 6.770 .;q 
/O I :J. .'>t cJ :a, 401., �J.5j "· { U, 0. �, O.I� 0 .70 . o.oj 0 .17 o. 9.� � 72.. lo -� 7L

Jq /!J.. 1lil �'I L.//4 i:JJ.. 51. ,.s, 0. )...9 0./1 o .,, o.o� 0-'-<t 0-9� � 11 � 3 fS-
//L .SC, �J . .571, �<.J.9� '- I. I 0. c.J7   a ./o I. -�K /. /) 7 /. t; 'I ...1....'I o. os o.7..s LI Is- jo

�� t:,. '"' �-1. l,?S .15.LI.. ,.3.r o . .Sj 0-05' 0 ./,J 4'7 /. tJ.� �.IS- /. �, 0.79 L1 /) 
JJi ,.91 �-1. _j_,C'_ ,, ,.�'1 o.,a Q.Oj o.97 0 . lcJ.  o.9.?J 7.L/o . 9,n .. , 6. t,IJ- ,5()
7J. .5 ./J � j 9.5 7 �.or. s. 'ii 0 .  v, 0 .0). t') . ""' (.f'f IJ.9<J. </, I J1L /./t./-
q, --�.()/ .)3 �1, �J.. -�' .. � .i2.,  o, 0 .Oi.. I. j),   II.�, /. ODI. o .o3 13. l'I

/!A LL. �o ::u ./..5,.._ !J L 41:/ ..Ii. // o.o� l.t./<> 0-0� o /.3.9� . .57  I.It./- lh .0 I
Li. ?I -;,, �. S.5 I ...2" .JI O.0c/-/4-IJ.. �, o.o.3 J.c./e; /�.I, � o. 1'1- /.,f.S7 .5.t>t /. 

/(,i I I ...,r- ��.l>1l .!J.£. (.1 I. If 0. 0/,,  o.o�  0.19 /.K-9.r.5./" t.t./9 1.3. f'/

DEPTH PART-C PART.-N 

µ.g/L  f-Lg/L

I 1.U' l:J.. � 
lo I J.o. � /,J . .f""' 

1or.3.. I 7. 'J I'/

;.9 //.�-1 1:,..8
3i 99.$ -J.(,.

lJ.8 cJ � Io 'J. S"' 
71- lo 1/.3 �-'

"' �o.3 3.1 

I J..<> t..o.t- �-'1 

/lg '1/.8 .5. � 



L.....A.. 9i. ;l�/ It}.STAT ION N 0. _ __.C/ f ____ _ 
REDUCED DATA 

DEPTH 
J.:ui.c, C-n r - !fl,-o k TTIME CRUISE NO. 

a.2:£�:tz;:..� VESSEL -'/.S-. 0 ,, 
WEATHER ----------

W?;/�9;,4, LAT. J./:L
O 

#. /4> K�DATE 
LONG. -'-!i..

0 
..5�  .5  

WIND
· ,, -a). ZOOPLANKTON VOL. _____ ml 

.-I '-J � • - - -- � ....-
02 P0

4
-P C

14PART:-P TOTAL:-P N0
2
- N  N03

-N NH
4
- N Si0

3
-Si CHL.a -7000LUX   DEPTH TEMP. SAL.¾o O'"t DEPTH ml/L µgAIL µ. gAIL µ.gAIL µ.g A IL µ.g Al L µgAIL µ.g AIL mglm3 µ.gll/hr. 

I IS-.?1 -21 It:.? ..1.=J LJI 0./7 o .oo/ 0 ,cJ. Cf o .oj n .ou n.8S- .:i. 7:, I ti.r.l& ::1 qo C..oo
lo ,_,. 7S' '.1,. i'6 .,_ .1_:i 4/,'J,, .S. 91 C). lc.J. (').Dfl 0. <-1-, t,.03 0.00 n.77 0 .oo ID i./. 0 <I- �.Jo 
�o Jt'J .5, -�-1. '-10 ,!JLl. 'JD " 7C/ � ..�u.. .(/ c:,. 7rJ o .09 " . .5 ).. c,.14- J 7A � 6.�1./ � .:..:i. 0 
�o l"J."7Cf .-�.., /Jj? .!1.S .• -? l,.. '. 711, {") • {, cl, a. o..5 /. o .3 0 ./). -�- 0' "' l.s /9 11,.,, ,3 . .3'- /. 7q ?, 
JJ.o ,.?o ?J,j S-lo .!JS. 51 �-U 0 .11./- 0.01 0.99 o.o..5 .5.17 a.71 7. t./1 t.Jo /. 07 0.3.5 

..So fo ./� .�_j ,�1. ..!J.f t9 '1..o.5 o.fo 0. 0� I. oS 0-0c.f 7 . .s ,_ 0.1, f.{, I .Jo 't./-.5 0. 1/� 
7S -L1 ?'-J, �., L<(. �.5. 87 .5. '17 o.9a I"). l)� J /q o.oJ '1. .3 "- 0.7D //. :a-.s- 15 

/00 d.10 �.1 '7�R �i.ol:i -� .9, 0.97 0-0� I. P. ti- 0.03 /0.�0 6-'' //.IS- /0 0 .;7 

dr d.o� .,,., 9u.S .!I " /'J _,; 77 /.O� o.o� I. _;, 1-- 0-0c./- /{). c.J' o.,, u./. .ro Ii.> . /(. 
I S""o tJ. LJ1.. A� cJ.�l/ ...iL. .5 I J.99 I. j,,' 0-0� Q.03/. Jt.f  I) .JI �o.S4 /50 .ofj 

I ,•.s .0 
11r lJ. ,;-a �:?.4'. :ic- �L t.t. Li. 9 .r- 1-�0 0 ,Ol- / . .J c.J. O. DJ '"· 

,�..53
,, 6 .'2 "J. :J.tJ .R<I �, 0 ,0 

... ·" 
b..oo d.'11 JJ '7u.7 :u. 7� Li .1:i.. J.OC, 0-03 I .. '3 'I 0-0� 1c.J.. ,, o.,, ,,. �· .. "11 o• 

A�.r ,J.1� �3. "JLq d-6 7.r Li. fI I-lo 0-O'-I- l) . Oc+ o.,o /$1.t.o DEPTH PART-C PART.-N /. 3 (J I.�-' 2,. 

�ro d.1cJ jJ, 79i- ::u. ?7 LJ.i� I.'>,,{. o .ocJ. I. ,_F'j 0 .0 L/ /�.09 µg IL µ.g IL 0. &JI.. l..�.IS, 

I I .:Joi). o.i /0.0 

/0 t./ (._ 7 /;)..� 
).o l.f"i.f 17. 7 

Jo Jo I • .2.. .,_ 1--

tJ.o I//. fl ...1. � 

Jo Jo. t.J �-j,. 

/00 6ti-.� /.J 
17$' Js:-. 0 0 .l. 

�Do 9o . .S :i.9 
::J.!ll .C- 1:.,. J .J. I 
�Eo 9?. I. 3. I 
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STAT I ON NO. ___qLqL.q-'----- DEPTH ,J,J 7 /r]. 
REDUCED DATA TIME ()'-/: I(, CRUISE NO- �� G-M T - o a I/, .l T, 

E WEATHER ----------
LAT. Lf).

0 
4.5.0 ,, A( �!;: •���(p WI NO / O Jt'. � 

LONG. ¢,'f
0 

••5/ 0 ,, �- ZOOPLANKTON VOL. _____ ml 
- -- ----- - ·� 

02 P0
4
-P PART:-P TOTAl=P N0

2
- N N03-N NH4- N Si0

3
-Si -7000LUX CHL.a C 14

   DEPTH TEMP. SAL.¾o 0-t DEPTH ml/L µgA/L µgA/L µ.gA/L µ.g AIL µ.g A/ L µgA/L µ.g A/L mg/m3 µ.g/L/hr. 

I�,._. 
( /5 . .  f cJ �, (ul. .1� Ll( ., '19 t'J.11 (LOR (l. tJq D .ocJ 0.01 o. 7,J. �. 71-- 0 I. ' 'j, 

//) /.S .. f"j �I fso !l� u.( t,,. ,(HJ, 0 .11 (). 0 7 ". 'l-1' 0.03 (J.07 o. 7o ,._ t; tJ. 10 /. 71 
J.0 IS . ..Jc.J.. Al. lu..,, �.3 &J.,, '- oa 0 .11 o,og o.�1, 0,03 o./K o. fo �-'� �o I. io 
ja C/.oo -��- �,, 2 r.ot. � 7q {J, q. 'I 0 .07 o.71 ('} ./,.,, /. J5 a." l-- ..J.i3 jo :j_ ..J4-
j9 "!. '>-1 i1. L).,, !I. .< &J , t. .s"' o.S7 O. OU- 0. f'f D.Ofl u . /4- o.fff 6. ),.7 LL,., /.f"l

cJ.'I .5.'13 j,1 (. oi !J.S. '10 t.. o, 0.1, tJ. 03 /. O<) 0 .()C./. 7.7( 0- .s, 8-'if .So o.S-1 
7u iJ_g, -�1 7/S I�< _qJ .5. 1.S 0 .92,, o.o3 I. 0' 0-03 /b.t..JJ 0 . .f)., ttJ. fo 75 0.3!.J 

9'i t./.. )-3 -�_j 7J.� .'.J (. '1{/ s.tt 0. 'iD 0,03 I. 0 cJ. 0.()tJ. I/, t.J-9 0-1..S IIJ. /"l,., Joo o.:i.u 

/'2.-.3 ti.() 'I �2. fl'!� .!U •. tt, s.t! 0-97 O -03 /, /2,,- I) • 0.5 l!J.cl.D a.9.� It}. 9.i I� ' o.:,.o 

It.JI LJ, /) .33. I� 7 �, .. ·U.1 .s.,, I.I .5 ". () tJ.. /, J 7 .., . oc.J. /)..,Sf? /'),l./9 Ji, .o 0 I.So o.os 
173 d.LJ'i �?. ft>/ ::U.. • .J1 ..J..9o /./.S o, oj I. 3 fo 0- O(J.. /J. "' /.Jl/? I 7. .S 'I 17.S 0 .I I.I 

'.'.JOO "· 'j'L.). t.5 /91 1J.U,J �1..,1 i.J -'h- /.�s- 0, () 2-- 0.03 ll,.ot./- O. 1,5 It; '10 -, -, C /. ,Jc./, ,..,_ "7.::'I 

-�1.. c.J. 7S .B 7/D �,. 7(, i.J.fs /. �(/.. tJ. 0.5 o.l.2-- ,-3. ()_� DEPTH PART-C PART.-N I . .S1 Q.()&.J 

µ.g IL 1-'-g /L 

I Io 7.i 10.j 

lo 1�,.1 J.cJ.. 
.;tt) 9/. 9 '/.J--
Jo 100.0 '1.1 

JC/ bO.tl �- I 
L/.'I t, 9.8 L/-, LI-
'7·4 J <IL/. t. '-I. i., 

C/'I s�--� � '} 

/�3 i.�., 8. t, 

Jl/-1 J.L 9. ,; /. 'v 
/73 .J 7 t 0 

/97 lJ.o.o 0 . .5 

�j.,1 J..1.i 0 

�-----



- - -

STATION /OooNO. -�-------
CRUISE NO. d 
�!�: EJ.-l1!}i;i:4ft 

- ..- . - - . -

02 DEPTH TEMP. SAL.¾o O"'t ml/L 

REDUCED DATA 
!I:. 0 �-,, ./ LAT. /Y· h �

LONG. t,fO ,£'-f '' a). 

P0
4
-P  PART:-P TOTAL:-P N0

2
- N N0

3
-N  

DEPTH ,2£0 /Y) · 
TIME / 0 2,tl CM I - CJ {,).J./ 1T 
WEATHER ---------
WIND /0 � 
ZOOPLANKTON VOL _______ ml 

NH
4- N Si0

3
-Si C14

  CHL.a •7000LUX

DEPTH  µ.gA/L µ.gA/L mg /m3 .µ.g/L/hr  µgA/L µ.gA/L ,1-LgA/L µ.g A/L  µ.gA/L

I ,r.L.Jr 3/ i?!. ".J.,. ,JQ .5.&/1 
/0 IS-,ur. �, <J7t. �-3 . .5o /.. .o.,; 
!ln J�_3g 3;.. 09�- _j <,). '>4 I, . {, cl. 
.:in g.;� 4-i • ....1;� l..:i� ,_) b.il 
dn lo. 7 I �j 5 '(. ��l lo. 3� 
-�o k. 'JS-? � � 7." LL ':J..C- tC/ ln.oo 
'1 .. l ,; .5 ( �1.f'.51,. "l.�.q-� -�- 9g 

JOO i.J .o j_ :,� �-� l i..:1L. t><f -�- 9� 
I !J .r- d.J� 33 O'lL -'-'· 1. � .1 ., 7 
JD) d..�3 ��. 'J.-'I(,, �t...'J-3 s. ►i 
,,,_, .1.J.J L � � .s 'Tt. :Ji..'� -�.DR 

<I. 0 l) d, ?tL ��. 79<J.. 

�,. 

�/... 

,, 

77 tl..fJ
A '-.r L1.7S' LH. g4� Jg,,

(') . .2 ., 1'1.07 O.LJ. 7 ().CJ/ n.oC/ 
o. IR (')./t,J. 0.48· CJ .o � I"} .os 
o.Jo 0 ./0 o.st.,. 0./1 o.o-3 
6 . .5'o o.o, (). '7� tL0.5 .o../1 
6 •'" 0.03 o-8r- t") • ,,. ,; l..os 
o. ,,. ".o� /. () .s 0 . " c.J, '1. ),.' 
o./<J. 0. Ol. I. oj a .o). 9. 9,. 
o-i'f 0.01 ,. oc; 0.02,. //. ).7 
o. 9� 0-0� /. /j a 02,. . /�.,, 

I. I� o. 02.  . 2..0  /. 14 0 I1.. I"' 
/,/1 0.0.1 /. � 9 0.0'1,. 1.r1� 
/.';8 Cl.02. I u. -� 0 .o :,... 1,.1"1 
/.').41, t') . 0.3 / . .55 0 -0 � I.S-.1.3 

I. -�-\ # /7 I �./JU. 1,Zi:;_ 
LL.. IO0 ,tg �.:Z.7 10 I. '1.5  

-
.:J .S-7 �o �- 3R u.,Li,-, 

r..t..). LL 1.r �o J. <J" /. ,Ztl.

6 . .53 S:/.::i t.Jo ,/,I.) 0.2.L 
I h.L x". t, V So . "7 �.:1.8_

o.91 R . .f.� 7.5 ,/7 

o.sc; 9. �' /OD .//
OJ,c.L I�. cL I.. I 'JS' .ot:t 
"· f'o IR.Rg /SD .oi 

1,3§? / 7. t. 7 /'7C .o '1 
:I.OD ,l'>J

t"I. ?I � {). R1.1. .. 4< . ,, ., 

n.s,.. � :i �ri DEPTH PART-C PART-N 
µ.g IL µg /L  

I q9_, .3,7 

lo 7t.. I .5.7 
Ao I 1....,-: j 3.i 
lt,- 7d ..t .?. 0 

I.Jo J9.o O.&.J. 

Jo .f7o ;. .1.; 

?S" f"., /. I 
/0 0 �9.Ll J. -� 
I,._$' �r., 
I S-0 c.Jc/.9 

.;l. j 

�.9 
I 'JS' (. 3.9 {). 8 
j.o o 19. 3 /. 9 

:,.�s s,;.. 9 tf. y 

https://�1.f'.51


STATION NO. /Ooo---'--___;;______ _ DEPTH ,:J.£0 /Y) · 
REDUCED DATACRUISE NO. d TIME /02,t/ CM, - O{,J..J..JiT 

!I:. 0 '::/._ _,, WEATHER ----------./ LAT. Z � /Y · �::: c;,/1ff;i;i>lft WIND /0 � 
LONG. 6,'/0 

,f1.{' a). ZOOPLANKTON VOL ____ ______ ml 
- ,. ,. -- • _. _. L.� 

02 PO
4

-P PART:-P TOTAl=P NO
2 - N NO

3
-N NH

4
- N SiO

3
-Si CHL.a C14-7000LUX   DEPTH TEMP. SAL.¾o 0-t DEPTH ml/L  p.gA/L _µ.gA/L µ.g AIL  3f-LQA/L   µ.gA/L µ.gA/L µ.gA/ L mg /m µg/L/ hr. 

I I.CL.Jr' �l i7!. '.'.). .? &.1q .5.91 0 . .1,. IJ. O'J O.LJ? t'"J.tH /'J. 0 C/ /. J s- j 17 I �.(JCJ. 1,J.i:L 
/0 IS-.LJ/') �I <)?/,, �.3 . .5o I. .o.,; o. lR f'i . I tJ. 0.49 Q.O� Cl-OS 0 .if _j_,:Z.7 JO I. 7.5 it. lO

-1..0 I�. 38 3:J.. 0'9�- � <.). '>-', /,. �cJ o.Jo 0 ·'" 0. S(,, 0./1 0,03 .:1 .S-7 �o :l. M' LJ. i.Je:J 
3o g ./_3 ,t� • ..1144 d.� ,_�- �-'' l5 .S"o o.o, {) . 7.� ILO..S .A../1 ().'-). LL ! S- �o I.vi./ /. �t,
1ln lo. 7 / �j 5 ''- ��l lo. 3/t, 6 ,,cs 0 .03 o-8� �. ll.'i {,, OS' (j . .5 3 S:/� tlo . I, (J O._J_L
..5o lo. ?S"? �� 7 ." ,L ·::u:- t. c, ln.oo o. ,,. ".0). I. o.5 0 .{J� 7. ),' l Jc./. x'. I, V .5o ,47 C,' :J.JL 
1� .if �.5 �j_f'.Sa.. �s;;-.9j -�. 9g 0. S'<J. 0.0l. 1.03 a .02- 9,92,. 0-�1 R-.f3 7.5 ,/7 

JOO i.J.o j_ �� 9-' (. ..:it.. () Cf 5.92,, o-f'I ().()/ ,. oq 0.02- //. ).7 o.sc; 9. � I.. /00 .// 
l�S" Li..J� 33 o 1.I- ..,_,_ j_ � •.,,, 7 0-9� 0-0� /. /� 0 -02- I� .(.7 C>.'1<1. I .2 . t.t t,, I 'J..S" .O</ 

d..�J n. ,-,9(,, ;j_t,_ 1/. 3 s. -ve lrb /. II /. 14 0.02. 0. 01. I,j.. I"' o.l'o /SD JR.Rf .oi 
1..3 .s.oal�S' J..L) ' B .57, �'2.   I ./1 0.01 /. � 9 0. 0'1- 1.r.I3 1 . .31? / 7.�7 /?Iii .o..,

aoo .o� 
A.OZ> d.1t,J, �.:i. 79&1- l_jt,_ 77 t/..fJ /.>$ l"l. 0.2. I Li.� o .o:z.. Ii,./>, � /J. Ru. ("), ?I ..�� .07 

�,-.r Li. 'IS' 133. 9',l� �I:.. 8/ J_g,, I.,._� t') • 0.3 o.o� I.S-:73 () _..,,. DEPTH PART-C PART-N /. .55 � :i gt} 
µg /L µ.g /L 

I q9_,_ .3.7 
lo 7t.. J J. 7 

Ao /J..S. J 3.i 
_4,, 7tJ . .t. .:} . 0 

I.Jo J'l.o 0. '+ 
.!o .f7o :J. .1., 
'?� f" ., /. I

/0 0 � a .LJ. I. :3 
I,._S' �r., ;l.j 

I S-0 '-14-9 ;) . 9 
J7S- (. 3.9 (). 8 
�00 19. 3 /. 9 

 Sc/.. 9�-'S 't·,.,,. 



-- ·- -� ----., -..-., 

�

�-., 

LONG b9
° 

ml ,5/,L ,, ct./. 

o ./1 1..5 u. 1 1.3. ,.� 

o.ot,, d.1../-I 
lo. lo 

":1.1 .. fo o 
o.,e o . 9 I a.1./j (J.0.5 

i.�, 

,L, 7� 

o. 'lo 
I.J.3i ff.fl ..50 I 75 ,1L., . 

!11.., '2 [} 0 .()&I, 0. 11 c.J, 1/. 7/ �00 

J.fL 
µ.g IL 

/Jlo,.1 

do 

So. (p 

TIME /1,.22, 
0 / DEPTH ,:Z.t,fo M.ST AT I ON N 0. -=--/_0-=::_.L..______ 

� REDUCED DATA

a.:1;£04 Ir_ 
LAT. f./,2° !/S-.'Q /,/ 

C-()1T-/22Z /..T.CRUISE NO. 
WEATHERVESSEL ----------
WINDDATt ,2/ � 196(, /0 �) 
ZOOPLANKTON VOL 

-6 - I I --....... - -

C
1402 P0

4 -P PART:-P TOTAl=P N0
2-N N0

3
-N NH4 - N Si0

3 -Si CHL.a -7000LUX

DEPTH TEMP. SAL.%0 DEPTH mg lm30-t ml/L f-LQ A IL µ.gAIL /.Lg AIL µ.g AIL µ.gAIL µ.g Al L µ.gAIL µ.gll/hr. 

o. ,J.e O. 0 ,1 0.90I 11 Cl"·" I:J. . .5"70 .OR Lf7(1. lli J../.3.it. t'l ,J.. 

I.. g 'I lo I.Ii. do ·"''· q/1.L � -'3.-,.� .:t. -� :i(I ./,j Q.j9 o .o� o.OL.J. o.1.5 /0t...o.s 
- n.02J O.0..5 I. OL /. 9C. 'Jn /', �1 S. Y'! (). ,J.3 �,. f111 .:B '19 o. o? ).l> ::J . .51./-

n .o'J1o /Tl .'7.'i �.1. 1Q/,,_, �LJ.. '7'7 ID. 7.!J O .. h., tJ. 9t. 0-.5&' Ll.oo,j .17 3o .2. 7.:1 " . 0 I,. I. �O 

,j.. 7, JodLJ 7. 7o 0 . .57 n .o.S /, 4Lf Ji. J7�.,.1 � "--� Cf 0. j,J. /. 97/.lo0. 1.11 

".o .3 I O 7'5o (;,.99 -�j .• 5 .5 <I- l:.1..5.S� s.ts /.oo So'7.Jt, /. � fo 

JR L�_j l.oo .;IS. 7'1 5.i.S o.il/- ().03 /.lJ'J o.oj o.t.s75 ..5 
i,J. 0 .'l'I 0. 0.3 J.:J,7 o. o.� q_s7 /. o, /.� .o, 

. "IJ. 
Q.J,/ 

�., b7L :1.s .sg 100 _,; 
7�� �,.o I n . o.�I 1,; I Ill- O.'fo.f 9� tf. J.,/ /{)./C/��. 7� �.1 (J. q, I) 

/So t..1. /-:J, l�-1. "i�o !JL. /9 .f 77 //. {,t:/I /.f If. 9j(') .94 o . or o. o.� 
I. I� 0 .03 I. 4.S a. 0.1 o. 6.1Li. do 1�3 J.1'1&..J JD.5 

I . .56I. i.5 H t.79 /l,. I� 0 .. .5o :J.�.2 7L/.1.f 
o.s'I �J./1,., DEPTH PART-C PART.-N/1,. 9'o=l�.'1.(� �L. 'JS ,. i7LJ.. 7..5 o.os I...f� 0 .�Ll--1 ., ..... 

f-Lg IL 

s�.1 .J'. f 

9J.J.� t.. :v 

Jf.j 

I 

la 
�o 

�t.J. i Jo 

/(),.I l�.8 

-<o 77. .1 ,I.' 
'IS ,_j_.r ,.J 

-
/0 0 :Z.3 

1.:i..r B.2.I "·' 

IS"o 73.7 ,_q 
l7S l,/. 7 '-I.I 
�;.S 7. .S-

� I!!!!!!!!!!!!!! 

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


ST AT I ON N 0. __,_l....::..O--'0. �. __. DEPTH '2_3� _M ·:::.....___=-:-=. REDUCED DATA
CRUISE NO�:� TIME J..:i.io G-£r - 1/:i.o 1.. T 
VESSEL _ _ :0:::. 0 ,, ,I}( WEATHER ------c,------,------

LAT.. L/2 J./7 0 � WI ND d.,J 'J<� DATE ,:L/ . 9,' O
LONG. b'j .5</-- 0" {,I). ZOOPLANKTON VOL. _____ ml

I'-. J _. .I • ... riJr_j IL_ 

02 P0
4
-P PART:-P TOTAL:-P N0

2
- N N0

3
-N NH

4
- N Si0

3
-Si CHL.a C14-7000LUX    

DEPTH TEMP SAL.%0 DEPTH 0-t mg/m 3 ml/L µ.g A /L µ.gA/L µ.gA/L µ.gA/L µ.gA/L µ.gA/ L µ.g AIL g/L/hr.µ.

I /'7. 3 D 'il.Jl.5'J- :13. 5 I ,.o...s 0 ./ ,5 OJO 0. ,JI. 0 .O/ tJ. /J /./) � :A . .:t 7 I � '7n /, 4�
t..OR/0 D.09 Ir;. ;..l, �I; 4Jq �3 . .f(  "./7 (). l.l� n.o?. a.o::z. I..74. ...2 If /() /. 9q ,. 9J

"1
'ln II. s-� j, ") - ).,/� �d..,51, t, I, 'I 0.:J.7 0 .// t'J . ..5 7 (j. t) I,. 0 .)..'J. /. 3 I #.<Jq ;i.o j_,,.,, J./. j2__ 

t�.i7 0. I) ... O'I /.1 7 �Jo Q.oo -'J,")_L}7() /JS-./� (') .It. 0 .09 o. c.Jo t1. �-" �o �.iY ,. r, _ 

_'3 '1 t, :J-'l,, �?.St.7 l:J.r. N Ir,., 7 t, . .59 () .09 /J.9� c,. o.t;i, 1. 6 c/- J.o 4 J..J. Sl t.Jo l.�f'. o. f!L 
,1 lj �,J .5 ..'i ., .fin 0.0� So�.5_7,., la.JS- () .l.t D -0'-I- tJ.i? 7.1, CJ. 0 .91 6.1'3 ,cJ 7 CJ, .a.'J_ 

I. Ol.J. '7LJ. d.3t:J ��.L.(� :.is-.'io t...o.=1 t"J . _,; f.. � .0.5 a.o � 9. 71.  o.iJ 9.()(; 7.f • :J-. ( 

J.I, J.1. 7,_, �t. 0)... .5.9� 0.9'-1- (').0.3 /. /9 o .03. 10..7.2... ().ii C/9  . 11.t.Jf /00 . II
.5.i1I!1.3 �.9, �.1 9oc ./1. b.l c.J  o. 1'1 o-�'-1- 1.00 0-03. /o.'lo o.fi 7.t. j /)..S'° . at:, 

/LJR J. ./0 -�-1 /74 .5 . .5 2, a.9.l tJ.O� . o .o<f I� .i''f o.9tJ. /0.LJ<.J. JJ'o ,:J/.. 3. II . IJ/ /
I ?!J .i.-5� ,. o,i.'  o.o� I IL 0-03. ,J_J-, D .I,. 1 /;)..9/ /'7., .<JI. 14- .c.J.f- .�.1 sJ.1. ;:i.l, Lo 

"""0 .07
J. 70 3�. 702,- .,_fn_ 7o ./..II /./,3 o.oc./- o.oo /l,.01 () ./n I / "I. 1 I ... /97 /. � '2  .07 

0 .oo I 7. f,)., o.7J I 'f.lo DEPTH PART-C PART.-N :111- Ll.71 a.3. 11:A ,j_l,_ 'JS- LJ.f q. I .)...J o.os /. -�'1 
µg/L µ.g/L 

,..---.._ I lt.J'J.S I '!.J' 
1

fJ _A � . I_/ .-1 J: T o4., ll. ll;�lC r--.'J, o .� .. U,P-  /h� � _I. lo /17. f /J ..> 
{J ' I /J :to I1I.u I1.i

�, 7�.o t;. 7 
4-f I,,-�-' 7.3 

-11/. /J.$.
'It/ /0�.9 I j./ 

/2- :\ 74.t. I(). S-

1J.� .JI.? t./. � 
/7� .21.r- �-' 

I 9? IOI>.'+ 4' 
81. I. ;,�L 4-. I 



S T  AT ION N 0. -'-/ """D__,,,D::.....,'2"""------ DEPTH / 7� /(J ·
REDUCED DATA TIME /,P,,£SCP'JT- ()J,5,5 ,LTC RUISE NO. 

WEATHER ----,-------VESSEL ® � ) zr::. 
LAT. ij.:L

O 

j/ 6 ,, &f WIND I0- 1� Jt'�DATE 2.'-/: dd� 19� t. .5 6 ·I./ ,, UJ-< LONG. 6 9 ° ZOOPLANKTON VOL 
,_.,,-.-- "' ..---.--- 0 I I 

02 P0
4

-P PART:-P TOTAL:-P N0
2
-N N03-N NH4- N Si03

-Si CHL.a C14-7000LU   
DEPTH TEMP. SAL.%0 DEPTH0-t ml/L µgA/L µgA/L µ.gA/L µgA/L µgA/L µgA/L µgA/L mg/m3 

µg/L/hr.

'J. - • 

I ILL. '11. �/ Qt.l"J.. .9"'1 '7L Q -�-=J 0./1 o .. H:> 0 .Oo/ O.::J.u. :J.., 31 d.oo I l.t.�
/0 '"· 3 '1 .V. q, ,,, ') :i "17 o.Jo 0 .I 'l- 0 .J7 a.o 7 t<i . I q � 70 LL. 7 /. /0 2./(
.:io ,,/. � l1. ii 'hJj � -� 71/ ".:>,.S- 0 ,/,_ CJ ••i".4' fl. 0 7 l'l.�LL I 7�- =1 7 R �D i.?r 
�o ·q_t..o �1 � '11 Js.o o () . .So D .og n 7et () Jc.J. �- .">o I. I.. L ,1 9 � 1n I . .5 7

0),Jo i'/. '),. I. A, St., l�c-.u9 Y.IS--o. 7'1 o.o.s I. I'.) .07 ,. , ,., I.I, 3 t./o /. IIn 
-�O 7.C>3 �� 'luGL:J.� '7 (J . f (J. 0-05 I. II (1 . 1>5 f.tJ/ I .i-,J q_f1,,, .5o /. D 1.. 
,,:;- LJ. 9� �_, '7,J'il.:1r.9j... o.9, I'.) .{)(./. /. i- -� ('),0/ /n. S''¥1 I.'!\ 7 n,ul) 

Io o Li. J./ I -�..2 Qn<J .!J..�./0 1.00 l'),1)3 I .1 u l'l . 0 I /0. 71 J . .3 �- /J. )../ 

1�r jJ__ /l, -,,,._Jiu !JL .=t� J .I Ji 0.1>.S-l').nu J.1 � /.3.97 I flC/ I 1. ?2--
, ro 11 .. 1 a �J. � u_ 'JL u8 /. '-<I- 0. 1)4, J.'-1� 0 .O'l- 1,/..r1. I. ol. �o.OI 

. 

DEPTH PART-C PART.-N 

µg/L µg/L 

X 

 

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


� -----

-ffi. t O ,, 

14 .ID 

6.!1.r 0 . .31. 

o.Jt;· lo 

/ /. S-1 . o;, 

. /..50 

I 'JS" 
:J...Ol> 

.!HC-

.:l!'O 

,.J. ,tJ (, 1� {o9 !J.L.•.Si 
JJ. I. g -��. "l�S' �L ?"t-

�.R1. �.::i g�-� -i.L ?9 
LJ.�� j3 iLL _j_ I,, 9,,.

- -LL .'/7 

I. 19 
/.3o 

/.3.S-
/. �, 
I. ,:J.. <J. 

C) . 0 c./, 
a .ocJ.. 
c,.ocJ 

o .DT 

0 ,/)"' 

I.t.1 -� 

I. S'l 
1-�f t. 

/, c,7 

I. �fl--

�.0')., 

O .0).
0-0.3 

D .l> .3 
o. 4'3 

( S-.t.J7 

//...7'1 
lln.1i 
/l,. 11 

It,.. 79 

o.t:Jo 

I.I3
-

/. 1, 
/. �, 

/9.t>.3 
!J.�.�� 

j...3, 93 
;,.J. S't, 

�/J./1.1. 

DEPTH PART-C PART-N 
µg /L µ.g /L 

ST AT ION N 0. _....:../---=D�O���---- DEPTH c')S-9 IV)·
REDUCED DATACR UIS E NO. .;;LC, TIME G: NJ 'r: � I I �4 i.T 

�o
- 7)�.z., � 

15.7..i./. 

LILAT. 
WEATHER --::-:-----;-------

l(�WIND�;;: El�f-{J;;? dfz 

. .. 
02 P0

4 -P PART:-P TOTAL:-P N0
2 - N N0

3
-N NH4 - N Si0

3 -Si CHL.a C
14

-7000LUXDEPTH TEMP. SAL.¾o 0-t DEPTHml/L µgA/L µ.gA/L µ.gA/L µ.g A/L µ.gA/L µ.gA/L µ.gA/L mg /m 3 µ.g/L/hr. 

!],. _� ..I 

tJ • .5, t . .s1;f 1L/. .I I �-1.0tf IJ.7t' j.3. i'9 0 ./1,.. 
0 .J,J. 

I /... � r, .l'l U, 

,,/.07 �.:z 0/'1 AJ.9'! 
!Ll.lJ 

o. 3t. /O J.JJ- .3 .� .1 Q.)..,
o. ,.._r 

�-0.3 9.oo 

:J..o 0 ./J tJ .H. () .o.3 0-.l.' /. f&/ .3. () .2- �D L/.. 9t, 
.3o 0.130 .1_.,f"" () ..{ 7 I'"\, 0-� (J. � � :J.l.i .3. s..s- 3o 

A� 01<:i :j➔ /9 
-�..1 0/7 .,,J.J gq 

,.1u- :1.1. £,j ,:;;_,.. (. ,J, 

3.0'2-

t.Jo f ,4.5Lin ?. 9r 7. 9:� o.?I o.o.s {) .()S 
o. ,� O-0oJ.. /. ()5 o. ()4, ?.4li /. 3/ R.1s- So . 97 
o.17 n.o3 I. o t:> ().()3 f.3 7 

So J .c, ci_1,n� .:,s: � (, 
JJ .I,., :i-1 7.�-� :J .r. '! 9 7� I J&J J/.,5� 

o.9oJ 3�1:,,� '"' � �t. �1. o.9, 0 .03 llf' 0. C,/ q_ t:Ju-
Li.It.. .-:i �. ,j_ 9o �L u.i 

/�.fl) /[){) 

/!L(- I.IS- (} .o cJ,, I. �q ri. 03 /3. 'iL t . .5i /1 . .i.l 

,_ .----,. 

,, 



.. ---------- -- -- - - ------

'-'::......:::  :::::._ STAT I ON N 0. ---'�{) {)�5 ___
CRUISE NO. 

�  VESSEL ���
DATE 2J.JJ2!,.79'L 

DEPTH TEMP SAL.¾o 0-t 

_ _ 

02 

ml/L 

REDUCED DATA 
DEPTH e'-c:z{,2 /(). 

13�1  TIME 17/Ji C IO T- t.. r
o 
  WEATHER---------

�
'° K� LAT. .{//0., #. WIND ,2..0   LONG. 6 9 ,il..9.5 ,, 't{). ZOOPL ANKTON VOL. _____ ml. 

P0
4
-P PART:-P TOTA�P N0

2 - N N0
3
-N NH

4
-N Si0

3
-Si  CHL.a C14-7000LUX  

DEPTH 3   µ.gA/L µ.gA/L µ.gA/L µ.g A/L µ.gA/ L µ.gA/L µ.gA/L mg/m µg/L/ hr.

l,,_. J 
I 01 71 :3J /(Jj :;.J.o"3 

lo 1::;. 71 3J 09$' :,J () '3 
t1,1g () ./"J.. 0 .(,g 0 .03 c,.�r  doo I� Sil .3 ._J,t. 

I\. )..G, 0.13 0.,1. ('),()<I, Q.,-o jJ. 0 2. 0 0 / l) J. ,J �/. 
.:}_I") ,!JJ, O 7 /.:J . .s i., 3 .J.. I /j 4 
-�o H t... 77 .:li:J 1.�� �S" .. 
J.n .5 . .51,.. �_j. J�L .:1,;;-.(:,J 
.So .,J._3, �� LJ.7�-4.r. 77 
?.J-

., 'u. �j_ "" �L.. o " 

/00 .3.71 ·h 91.5 fJ.L.. ;t (J.. 

/�,) J.�CI .'�.-1 3 ""' At,,. .S-o 
J.5D S5l tu. ,o Li ...rt L1'.� 

/7.r J 1'2,, 3.� 7�9..;,�. '7� 
;J..oo 1-/..l"I �� 8.57 �,.,o 

:;).,jh J.'il �.3 g7� :i., g I 

�. 14 0.I� CJ. 60 0. D.'3 0. :J.t. o.94- -�- �.r Jo -�-/:�
Q. "(/.. o.oq a.97 0.13 3 13 /.), f .J . .5"/ �o � oc.

0.79 /'J .Oll- I.OR � 0/. 7 33 I II 40 /.J.;.. 7./7
tJ. I I �-D"- /. 0')., I'}_ 03 7.�, / /9 l..9J- .fo /. O'/ 

0.03 o.99 �.t>O //) .fl- 1.0 I /0.�0/. .!I.(/,
/. 07 ().03 (\_t)). //. 'l'J 0. 7cl- 13 f'J, /.Jo
I )..3 (').03 /.I.Ji 0.03 JI:.. O I o-61/- II.S7
I./<; �-03 o.o.3 (). I,i 17.f/,_ I t.J_fi I.S-. 1./9
I. )..G, {\ .ou.. I. Sf � .o� JS. 7/ o.,, ;q_ t. :J 

/.�:, ('). o.S- / .• fl/- {) ,0'-1,. I ?.It. (') 71 /9. 9.3 
I .>,I �. OS- I • .5 5 o .ol. 11..II DEPTH PART-C PART.-ND.7fJ. .:za.� 

µ.g IL  µ.g/L

�� � � � - ...- --.. , ----:� � 



ST AT I ON N 0. ___,_/-=0'--"0:c....�=----- DEPTH //,.5 /t). 
REDUCED DATA TIME Ooqo C-MT - dQl./0 1., T.C RUISE NO. .J.Gz 

WEATHER----------VESSEL Cl.t.t�/;:a.L_ � LAT. ¥j," 0 ·f '/ /Y. WIND _ ____________DATE cJ.sjiti;t�J96L ° 

LONG. 7.0 Q.) · 7 ,, i(/. ZOOPLANKTON VOL ml 

-

02 P0
4
-P PART:·P TOTAl:-P N0

2
- N N03-N NH4- N Si0

3
-Si CHL.a C

14
-7000LUX    

DEPTH TEMP SAL.%0 DEPTHO"t ml/L µ.g AIL µ.gA/L µ.gA/L µ.g A/L µ.gA/L µ.gA/L  mg/m 3 µ.g/L/hr.µ.gA/L  

7"1,_.-.0 .I 

I !.�.Ii ">,J q.,.., �lnl) o.J1 D.Jj t1 {,q {). 0 j 0- '1.., //� ..3 ts I :J f9 

ID !Hi. 0/ o.�7 n.,s- "· {, 7 0-0t./-IA It.I ?,/ q �, O .• �O I. 0 '1 .1. 7� ID � 7g

/9 /J. /9  o.oj 1.A31. q�CJ j<J.oo ().,A' ()./5 CJ�,e t'l.::L<l /. ',7 -� 9-? � <ir

� '1 IO. Din -�1 -;J..'' � <.L.R� o.c.J7 O.()'/ o. 7/p o. tLJ /. <i Ll / . ..3 � Li . .Ri 3D ,:i ./o

-�R 1. :1 I :>,-, i.JcJ.J[jr_ �q (J.,i o. ol o.<i� ,., . Jt.J. '>. 7/ I. 0 0 "· 6"' dLJ I.� 'i
 J.� 6./J �,.,J.q7 '.1.C�'l o.l,5 "· os I.OR o.o.R '}_ dJ,  I. '7P $.f.J, .f'I\ .11,

>f I ..5. 'J.J:: �i. ,o..s :,.s-. 7 t, a. 9D ".o c.J. I. I; o. 04 Q, .�:J t1 9� 9.,,t

9� JI .. " ,�.,. '7/J.� [_js: qt, /. D c.J. a .ou /. ►7 a. OJ /n_g3 t'L 9,._ ,,.. . 'i9 

I/� Li. ,,__C" :>,". 9nu. �L /,._ J./'i. d.03 /. 3 G. o . o'l /1- 9� I. OI JI... "A/; 

Id.� ti. 1;(} i � �,:.D -':1.L --� 7 I, ),f (j.0'-1 I .5 I {).()/o 1,5. �.r l.cJ7 �J "i-CJ 
, 

DEPTH PART-C PART.-N 

µ.g /L µ.g /L 

https://�,.,J.q7


- ---- --- - ----- ----- -------- - --
·

ST AT I ON N 0. __.,_/__,,,0�0_7 DEPTH /t)(i /YJ· 1:--------
REDUCED DATA CR U ISE NO. .:/..,(;;, TIME Q-2-.r; GA?T - ;..,:2. JI £. T

WEATHER ----------VESSEL ��JIZ;.:;
LAT. 42/ J..5.� 'I /f, WIND ___________ _ DATE ,2,.5�/f� 

70 ° �'ll1 W 

.. 

02 P0
4
-P PART:-P TOTAl:-P N0

2
- N N03-N NH

4- N Si0
3
-Si CHL.a C

14
-7000LUX     

DEPTH TEMP. SAL.¾o DEPTH O'"t 3 
ml/L µ.g AIL µ.gA/L µ.gA/ L µ.g A/ L µ.gA/L µ.gA/ L µ.gAIL mg /m µ.g/L/hr. 

l.z. ._ n J 

I 11.R7 ?./. 7&.JtJ- ;).3 9 'l,, C).�q O It. 0. t.l. o.o., () . .10 /./"},,.. .3 ,� ) J./...79 

Jo o.o.'.3 ,./.. 0 0 /� CJ/ �I 7Ll'i � :i 9 2- ("J."-7 t,,1.r 0.7«1- a . .3 l- I .IJ u /0 3 .J.J 

:J.o .l/\ � � l1 f'<J. 0.07 o. tI loo /./i 9.7� :Jj D . .5 c  {) ./1, I../. IS- AD .../..o.5 �-
;_ Cf 7./f �., 1--7'1 �r.�9 0. 7l'J 0./i.- ..r.cla I. s�-0.0 In a.97 t:. 72.- �l"I _q7 

39 ', 1. '- g7 .!ts:.:n {";. '1.3 (') . 0 c.J- 9, Q./0 " .3 l- 1.1.�- 6.i7 un , 9D l,.fl 0. 

  0.11 t.o, I.�/ .SD , J./q In -�i 31 ?Jt>CJ __jC Jo 0 . I'} CJ. I. /7 1"1.D'i q_ J, 71 

1� .51S- '11. 4{,c.1. .:JS: S"'t Q.9.1. O.Qc.J. lit:/ Q.Oc.f 9.,v 0.6.r q_7� 

91 .3 9� l>J..LJ'lo 11.s.t2, /,0 3 Q.ll.� /. � g l) .o, /().s-9 I./ 'I.- 1.3. 7,J. 

DEPTH PART.-C PART.-N 

µ.g IL µ.g /L 

..---�- --- � � �- � � --.. -,;l" r--<-.r -.:: 1111111..1 



s Tf-1 1 or� No. ___.1'--'o"'--'-'o'--'g:;L_ ___ _ 
CRUISE 1-..JO. 
VESSEL � a.±J!..�jr:::_ 
DATE ,)_ S:];i.£�9{, (, 

\ ff\/•__._ I..A....J' I I - II 

02 
DEPTH TEMP. SAL.%0 0-t ml/L 

I l�.u I �1 od �d.i.'1.. 

ID 11 Li} 3j 0/7 �t.J-�,-

!]{) 10.?� ·u.. o/j i..:Zd,.$7
"� o I!J.. ,/,,IJ -��.o� � u ll.  
JI) .5 l>o 3),.. ,J�t JS-.'() 
.5o .5./'I,,,3..i s�, �S.7� 
7r" J.. -�[ �_j. /.. 74 ..zr . .,,, 

I() I> J..I .Ofo 3,j 7J / �r: 'lt:t 
/ 1J. f: d .o o :i-, rc1.., U,. li 
I S-l> .d..1 s:'" .�3 1.�� �l..�9' 
11r J.J (,? :n.,7� �-I..� 
:i..oo J.. 7f -�� ?to !.LL.'](. 
!l. �l> d f1 �3. ,,, �L RJ. 

• 
(ho ti. ...., 

DEPTH ,2,,2, 7 fr)·REDUCED DATA TIME Oq ££ C-/YJ T -() .n- J. T 
WEATHER �ff LAT. $O .J'f. S-'' 

° WIND 2-.£ 7(�
LONG. 67 .5,1 · £'' t(). ZOOPLANKTON VOL. _____ ml 

P0
4
-P PART:-P TOTAl=P N0

2 - N N03-N NH
4- N Si0

3
-Si  CHL.a C

14
•7000LUX 

DEPTHµ.g AIL µ.gA/L µgA/L µ.g A/ L µgA/L µ.g A/ L µgA/L mg/m3 µ.g/L/hr. 

lZ, - o.J
,_ ('). 3/ 0 ./c.J. tJ. ,R CJ.()/ 0 -�).. /.03 "· ).S- I 4./t.

o ..),.. 0 ./ ,._ {J. 7l) o.DS �- .3(.. /. SC/ 3. s-..r /0 :3 7cJ.
6. !, f O.lo 0-71- o.oc.J- c,.io /. () '-f 3 .l.) �o L/ . .5 t 
" • 1,.C,- 0./(J. � .t.� (} .0 3 0-�<L / . .).. <J >,7q �l) J ,J.J. 
(]. ,a o.oJ- t"'). 9� o .(Jr .5.)� () _q I .J'./3 4-IJ f. J- 2,.. 

a. a, O.Du. /. /7 ().{Jfo (.ot,J, o.f3 9 ""' r,, . .t, 9 
o.99 0 .() "'- /. '),f /j .0.3 /{J.,31 o.st I .l.. '1'1 
I. tJcJ. 11 • 0 c.s. / .. �7 I") .o" /tJ.Sc./. CJ.I,/ /t,/.(J"'
tJ.97 11.os I. ,s_.q l"J. () .3 10. l-7 ().,� /J..S� 
I II l').03 I. ,EC, l"l.01 /�.," o. "1 /J-. 7�
I.It. 0-0'-I- 1.3K 0,0D 1.3 3! o.'io /K.9r 
I. ')..'1 0. ()C.J. I . .5 '-I l') .0¥ IS-.tJS- o. 'io -:Z.t>.OI 
/. "),...q 0 .os- I 53 D-0� I 7-l>' o .S3 J.J. S-'1 DEPTH PART-C PART.-N 

µ.g /L I µg/L 

l!!!IJ!llL 

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


ST AT ION N 0. ___,_/-=0:....;0=:........!9_____ DEPTH // :1., Ir'}
REDUCED DATA o, Si./. C/YJ T - 0 �.r-ll�'T 

,?:t-D-�/;�·1 TC HER ('�
LAI.  ,> ,,.

,! .\ '::::/,-./ Lt'�· w1ND �o kDATE �/) Ar_ /(}I./. ° 
? I LONG. b2 �lo" w. ZOOPL ANKTON VOL. ml.

� '" � ,,,/ 7t fl 
02 P0

4
-P PART:-P TOTAl=-P N0

2
- N N0

3
-N NH4- N Si0

3
-Si CHL.a C14-7000LUX    

DEPTH TEMP. SAL.%0 DEPTH mg/m3 0-t ml/L µgA/L µgAIL 11-gA/L µgA/L µgA/L f.1-9 AIL 11-g/L /hr. f.1-Q A/L 

'1�_. I 

I !� If �� IJU, .:i cl./ 5 "·> � 0./':J, o . .5.5 0 .0).. (J,Ci7 I.IJ t,J ,:J ']q I � q-, 

IO 12.,1, -=I-» JOO l�c.J.1c.1- /1.).� tJ. It./- 0. f,/ 0.04- 0.LLJ I. -�S- 3.o� lo :i /..() 
!JA //'I .,1? :».., .".\71 �<1..9/ n .cJ.r- o.og I). 7 '7 0 ,.).. I 1,Jt.1 u . .ro LL.I\ �o 1 Is

.f- 30 I-� .19 h _>uJG � cl.. :u n.ll"- 0- o, o. 71 C, ./2-- � u.J I i. 7 Ll .o o 3/'J --1 • � e; 
L/1'1 i:..11 I�.:, ?o7 J .r." 7 �- 7'), o. 0 I 0 Jj.S- 1'1.0'l-- '-.1\ IL�� L t;J- &J . ?1 
-•o  l..liR �"' ?.51 �.C?a C), 7S- t'LDO o.9t t").l), 7.3, �-,o ?.u.7 ..!D .JR 
'Ir' � J."1 ::t.-. ,,,,., l��.01 o-13 o.o l- /. ,,., o .03 t.01 o .t. I 9_.s-q 

�.Dd �_j 0-8'1 D,03 '"' 0 111 � l..10 I.II 0. 0-� ..S.J�• (>.1.4' JI. 70 

* rPna�..� 
DEPTH PART-C PART.-N 

µ.g/L µg/L 



.-----._,---·-- -- - � �!!!!!!!!!!!!!U -.i 

ST AT ION NC. _____,/---=-O_,_/__,,O"'------ DEPTH /7() fr).
REDUCED DATAC RUISE NU. ,),t, TIME --Oto 9 CM'T� os-o'J Lr 

�.H/1 I:-�·� :re. HER• 

,s-d.....1 .Ar. /9t:. t.. ;.. .r-- !> 0 K-:?'� 
. 6'7..

0 
�J.s"w. _ANKTON VOL. ml 

JJ/u·�,1: rr - C 
DEPTH TEMP SAL.%0 

02 
0-t ml/L 

0 l!l.'h ��.13/ � ti._'),q 
ID I !1 9r> ?i., '2.�S �i1.�1 
j_l} I 'l. /9 ,.:J �. ,-31. "J. "· ..3 0 

-� l) 1._<11 -::i�. �.2-, � r.:;i. lj.. 

Llo 1,..._9D �.1 L·n �.r: i).. 

(o .-5.!3 "� ?'1'1 .;i.,. f<1. 
?S tJ.. r/.J 3.J. '/$°), .1t. .O"/ 

I{)() JJ1 H Ocl'I l�t.)..I

,�\ j_tJ,./ IH !J.�f/ ::it.. '?Jl 
I 5:b ,I�J,.. 3.� i.J '" ;J.(.. 5/ 
JLo , I �1! �.J . ..5JD �L .. � 

P0
4 -P PART:-P TOTAl=P N0

2 - N N0
3
-N NH

4 - N Si0
3 -Si CHL.a C 14-7000LUX 

µ.g AIL µ.g A/L µ.gAIL µ.g Al L µ.gAIL µ.g Al L µ.g A/L DEPTH mglm 3 µ.gll/hr. 

11£-,. I
0 .?,4. (j ./ c..J. a.,,, CJ .O I 0. )..{. () .<ilJ.. �.17 I 3.uq 
t'i .I q (J. 13 a . .st- 6 .03 l".J Ji_ I. 9,q .4. II IO 1.1.r 

6 -� 1. 0./i, a. s.� 1/'1.;Jc.J. II.� LL So� J � u. :J.{) J, ,o 

(') . .S-/ 0-0<+ o.11 o. II ..J . .r 'l /\. 9 � LL Li.� �o ,li uCJ 

0 .t:. 3 o .o, o ,8(, 0-0'- -5.17 ('\ . 7 '1- •.§'. ').. I do .:J.I), 
/'). �'7 /'LO:\ /.Jc./- 0.()(,. q_fJ (). 7-i.. ',,�I -�1'1 �;.St. 
c,.c;3 l".J.0� /. i-0 o.03 II. /.r t"J, (. /_ 1,.u9 
l'l.9.S- o.o, I.>'). t:,,{) I I I. t. � I. 'L.,r /�. �� 

{).gc,, i5 .o).. I. fl) l') .DI. Ci', 17 , . .3q II.Ii 
I . I I e1. 0� I�4 o CJ .ol. /"1 L 1. �.{):la I£..�� 

() .9 g 0 .(':J ').. I.�, o .oc.> /0.9C. l'l LJ.� Ix'. I 1-
-. 

DEPTH PART-C PART.-N 

µ.g /L µglL 



- -

S' i..' l ON No. _L-l.=O:......_:_l 1,----_____ DEPTH ,.:t 74, M. ......, , REDUCED DATA ,1.30 :L :z.CM r - 190 ,1,,7
CRU1St •�U- ,,2,4 TIME 

,, WEATHER----------VESSEL � ..zr__. //. 0 ..., �� LAT. �2. .:JO. 0 /V, DATE )...; , f. ° WIND ____________ _ 
LONG fu 9 4/.:t. 9 ,, � ZOOPLANKTON VOL. _______ ml 

- ...
I 14 02 P04 -P PART:-P TOTAL:-P N0

2
- N N0

3
-N NH - N Si0

3
-Si CHL.a C -7000LUX   4  

DEPTH: '::MP SAL.¾o µ.g AIL DEPTH 0---t  3 mill fLQ AIL µ.g AIL f--LgA/L µ.g Al L f'-gAIL fLgAIL mg lm µ.gll/hr. 

f /3.56 -�.:J.OH �u..ntl I,. /(,. t,_ :J.O o. J J. () .J/ 0 .IJ � 0. 1,�. I LJ. LL ,:J..11 I I,. 7� 4. 60 
lo /3 ,J� -�_') {)(j i !J. U,/HJ. t, .1 � ('),/i 0 /.3 o . .S 7 O -03 11, 3 5 I "3 u. -� 0 ::z..., /0 '7.%7 .:? ..3� 

:J cl (J/,. t, j/ ('"')_ /7 o. II. o .Sj 0 -04.J. 3 OS�o /3. 3�  I . .5 t. �.07.... io i.19 _3_') o.so .3. {,_j_.
Jo 1.4 I �,j J.n, ..:2 r-.�(J t . ..fj a . .52,; 0.01 t). 37 /J .1.r b.1�. /,1.J.7 .5. �, 3o j. 71,., 0 . .33.
Lio 7.0J -�-1.5 f'lJ ,,s-.S'(/. 6.).R 51 o 03 o. 7S- () -0� f,7,- JJls-O LJ. 7b t./.o . 91,, o.o,i.

-.So 1,_1, ";i.1.�Sl1 �.r.71 i,./.S- o.7/ 0 0 �  d-0.S. � _.;o 7..0 ► .So . 7(} 0 o. 9?
'Jj � fq �!} 70() � r: '19 /.,_ 3 b Q q-, t'J.0 I I. 11 tJ. r, .0.? Ii'. 7/. I. It. /0 .:J,7 'lr . '-1'-

Io c> -�- 71 '.3-1. 'il'J.. :J.1, /7 I, .DC. I..03 0-0/. /. ').....7 o.O&./- 10./3 rJ.fR /3.0C. /() 0 ./3 

/:,.,S"' J.i..oR �--?,:J.:;.? �,. �q 6 . .f 1/, I.It. ,. <J.5 0- O-°'. I I. 'lD CJ. fI /'hf .1.r 0.02 /�. 3/ 

/.5 0 d.I,.J u 5J.r �, .. -5"'1. L./.'11-- l.:J.. "- 0.01. I . • -5".f 0 -Oc..f O..71, �o.:Z.� 150 . II 
,�.r . I 1,, 

I 7.f' il, 7t. EJ. f> 71-- jl,,,(.1 J../..' g l.�"l. 0 .O.l. I . .So a..(),5. /,5_,, 

1,.J. t.t 7 
tj./7 �1.1.S "100 , I I 

,,_,, O'll' 
d.'h- I • t.J j,., I '7. 17 .:iro :;J..() 0 '>,�. 79t. :.;t,. 7S- 4.tJR /. '-7 0 .01. a .n c.J. o.7U '1.... �- t. .\ 0 fl 

.3.3. S.).S- /. -;;, l.t.lJ :,, J.. Ki DEPTH PART-C PART.-N .J. ,-r J./..�f ,J.I,_ 71 J./.JI./-- 0. ""' J.t.JC.. � .o.s /7. // 

j�o I.."J. g µ.g IL L/-. fq, :t=J. gjj...,. ci/'2. ?9 /1 . .57 /.{}f fLQIL d.l,r. �.�s J,.5..5. a .0'1- ;;.,<1..1� 
I tS-i'.1/- 17. v 

lo �.r.3 � ;,.s--: l. 
� in-. 3 �/ . .? 

I I/. 8. ;/. I 36 

uo f(, I 'l 7 
..ro /L/....r: 7. /().0 

7$" /0 7. '--1-- (,, C. 
/0() I i:i.. 7. I 7. (. 

1.,.s 9</., s- 4..r 
/SO / -1 7. G. l.. l-
I 'JS- 7 '/. ,__ ,.7 

Ao o lt../1.3 II. c/-.,. ....... I . ..., .... .,
,;,. .So ,J<JI,., i,. e 



SThT!OhJ NC. IOI--'---='--'-'-""'------ DEPTH �6S /Y) ·
REDUCED DATACRUISE NO. �,--,,,----',2."°'--"'2CL-_____ TIME Of.I),� G/YJ r - oo �:l. .L. T 

� J VESSEL tr:..._ O ., WEATHER----------
d� ti· S- N'.LAT. DATE ,2_(;,Qi�9(> t, WIND ___________ _ 
6 9

° 

LONG. 4-/�'• tt). ZOOPLANKTON VOL rnl 
I �-==a:: 

02 PO4 -P PART:-P TOTAL:-P NO
2
- N NO

3
-N NH

4
- N SiO

3
-Si CHL.a C

14
-7000LUX-     DEPTH TEMP SAL.%0 DEPTH mg/m30-t ml/L µgA/L µgA/L µgA/L µgA/L µgA/L µgA/L µgA/L µg/L/hr. 

t:f.A - n J
-

I /., "3t, �� o."Jl ,._,t, 0 .5 It,. :J.D 0. �, 0./L O.IJ9 o .03 0./'7 It:, j do o 0 ;;_ �.3 � qo 
10 /_';J _"J:,LL ;l'\_03"- dci.o --5 ,.�1 o.:z.9 D. 14 0 ., s- 0 -"� o.,, :i .{)<J. Li.o o /0 :I � I 2 �? 

Jo /=J 3.':\ 3.J O<J# ;).<J..ol.. lo.:J.'7 0. :i.,g rJ. II a.st 0 -0� 0. /(,. /. (, {,, -�-�.5 �o �-'' ::J.oc../-

:J..9 9. 3 Cj �., ,l,__b,, og 0.35' o.O/,, ,;is: /..,_L)?, ". 7'1 o.1.� -i 70 ,j. 7t/- J.tJt.J. 3o I. o (? ('), 7/

3� ?. -�' .3.J .:is-.t.Jr.s'� u  ,_ .3? o. 7o o.o<J. a. 9,., o.07 ..5 . .:27 IJ.P t.. Yo t./o 0 . ?.,; o.1./--9 

JC, .�-�l �'} L/!,� :i.r. t. l ,.S-'1-- o.9o 0 .;-,* /./0 O .OLJ. 7.j.i' / . • �..t '7._j,5' .So o.j..2 o. :Z.. 7 
'74 Li.Jt.J. �1.?j' �l,.od ft,. 31 o.rs 0 .o,- /. /7 0,0!1 /. 7,f � f'_, /IJ.c/� 7.S 0 _Jq 

9g 3 I, 3 -�2. B1'1 �,. 11. I.. 17 /. 0� 0.01 /. j.,-,,. 0-0#.J Cf.97 ,:,,.J.S /J.ot,, loo 0. �q

Ill 3.,, ..3-'. 14 I _1;_{,/ -2'- -�c,J I./� ". o:v / .. �i-- 0.0/ I/. 'if I 7� II:,. t),R l:J.5 0.,..3

JJ../.7 L).L).f 33. L/'/7 l�J.: ..s' S.>-O I It.I- l). o:v /.�o 0 . 0.3 ;4,ao I. 71 j�.4,1, I.� o o.:z..., 
I '?J 0 .IS 

/ 11 d.71 �-�. t,?j.. .!ll... I.� Li. 71 /. .Jo " . 0 :a., /.t./.9 o. o.� 1.5.0'1 I.�/, A/.;.. 9 �00 ,, _,..,
,:i. .... ,, . .:I u 

/9t LL. V1 .�3 ·u1 ..1L 7� J./.6, 0 1-�� 0.02., ,. st. o.o.3 /6 . .5( .� .J,,/ ., _..,, 0.1., /)_.)_ (, -� 
"-.11 Li, ff �:t fl,., JJ.s-t I..1 '-1- o. o:z.. �t.. ?I 0. c).j �.09 ,ll.o.q/ DEPTH PART-C PART.-N /. c.J. / /7 7.5 

f(,_-'J, �,.,� t./. 7b o.o� o. o�� µg/L I :Z.,/ / 7. '-I I c,.96 µg/L ,1. Li. C: ti.. V ,_ 'B I. L/ � �().{,/ 
/D I 7t./..ct J.f, I. 

1lt (1,. JI 0 1.11 • .flo ,, _.,,_L, 'p r,,,,,,,,.../ �D I.J3 'I 17. I
I I ,::7 

.J..'I ts-f.t.. I 7.1J 

3'1 IIS-.R ,. 9 

'-1'1 99. /, i.S-

74 H)..J s.i 
• 

91 �.r.' 3. .S-
1,-,.,. I�/. 3 t.J. '+ 

Jc./1 7J"'.4 7. 3 
17� 'Is: 1- 3.i 
I 91, 1S-.4 L/.I 
,:,.�/ .:L3.r-.4 7. / 

;., t./..f" 11/J. S" '. q 



ST 4 TI ON 1\10. ___;_/=0-'-_._../,3L..____ _ 

CRUISE NU hC, 
VESSEL (}� � 
DATE ,:l,'2 �UG 

- -

REDUCED DATA 

,, ti, 
0 LAT. {j_2.. d. .I/, d 

LONG. b �o 

� 3 .z..  : _ w.  

DEPTH .:1.6 � .N) · 
TIME 10 .;1. � G-"1 r -

WEATHER _____
WIND ________
ZOOPLANKTON VOL. __

CJ�� 3 /.. r 
_____

____ _ 
_____ ml 

- - ....L_...L......L. 

C
14 0

:, P0
4
-P PART:-P TOTAL:-P N02- N  N03-N NH 4- N Si03-Si CHL.a -7000LUX 

L�PTH TEMP SAL.¾o 7t DEPTH ml/L µgA/L µgA/L 3 ,ugA/L µgA/L µgA/L µgA/L µgA/L mg /m µg/L/hr.

I I_>,,_ 31 1J O.J1 :J. </.. 09 &..DS- 0 -�LI- 0 ./ � 0 . .53 o .ac.J. a .o 7 o.73 :;.. ,)..1 I ii .otJ. fn.O'J
ID /.!J. � ;;,.o� �t.l-D� 1o.1, 0 . .'� I 0-�'1 0- .J(p 0 .O'-f 0- ()� 0. 13 :J . .J.5 /0 3.S7 t. L/5

:J..I) /_>,. ►� .31 ocJ, .;;.(/.07 t,, /CJ 0. :).i.J. 0 .// a . .J 1 o.os 0.01 0.11 3. .J'.S �o 3. 7,__ .,.91
Jo l.!J..l:.o �.,. / 3 ,,_ Jc/. �7 ' '),, 'i 0. ii,. 0 ./� 0 . .s.3 o .of () . .57 lt.7 ..1...6<./- '30 .5.19 .'1 .f9 
40 'J,73 3j v9, .:J.C .3 7  o.,,._ 0-0'-I D. I.� 0./0 .5. 37 0.77 .s. (, t. t./.o tJ.� o. 7.S l,.,uo
.So .5. 7(, 3� tJCUJ 1-'.S- I.. l.. 0 . .5'-1-t:. uCi o. 7'-1 0-0'-I- D. '/� tJ . () c.1- "·�s &, . t./ ,._ .5o /. l.� O ..��
74 .1.,C, _,,., o.CJf D,O').. o.o.:, LL>, �It": '111 lo. 3(. 1.1c; C/..S I 0 ..s, ll>. 7L 7S . <J p 
9r, J. 7R .::J� �9n �,.,s-- ,.Di  O I 0-0'l-I. /.�'-I o. o..; 10-�, O.h).. /.3. oC. /DO ./� 

I !J. LL �-0 0 33.011 :u.. ).C, .5.So  It/, I. 0-0"2- 1-3'- o.03 /j_ ,_,, o.74 /6 7(, 1-;S- .Jt./. 

/4-'i J..n.. 33. Lioc:r j,_I, f.J'I 6.0). I. ::i "- �-0'2- I. ,J. S- o.03 14. .3 > 0. (/. Is, 19. c/R l.5o . II 
I ?.r .o•

/7tJ. J.77 .33. ,oc, u...,\.. J.1,1,, /.�( Q ,0'2- ►  I. .J 0-03 1s.i, (). '' .;i�. ,7{) .::100 . o

tl :l J .o
lfR "'· e,, 21.3. 930 .,.,.,a ,.hJ.� I. !I 9 0,0').. I.{, 1--- l"J. O"J, J,5.f� o. 7..; �../. 9 '-.; ::i.so .f�

A;i.3 L/..r, ::\ _� fll� .:1.,_ 11i J.),I, ) /. :3 I CJ. D'.2- / .• 5<-t o.O.� /7. ,, o. {,o :11/ $,/. DEPTH PART-C PART.-N

.,.L.J� J.../.1, /,;J.f  J.i. 71 33.<A73 l.2J..S3 . o.oj µg /L µg/L Q,()&/, J .51-- /1. l.9 o.'Jt/- ;.'3. 'J_j 
I /O:!J p /.:/. t.J. 

le, /47,g /I. '-I-
Ao /6�.1. ;i.o.'1 
.Jo lt.7 7 t.r. I 
'-lo 1-'-f.R f.o 

.Jo I.)./.� .J. 7
"7u. 7?. J../. � 

99 S-9 � 3.e 
/j,U, �(/. 7 4 . .) 
/1./.Ci .S-R. t -1..r 
,,� /J/. � I . .S-
l'1i> 94. 0 t./..1.... 
:1-.a..J h .:.z. / J U, 

� "� JU,. I ff. I 

https://0-0"2-1-3'-o.03


ST t'.>T ION N 0. _ --= _,__lO __.-'I  ¢_______ DEPTH----------
REDUCED DATA CRUISE Nu. ___;}.,...,,,__='------ TIME 1'2 :v.; GA? r /)�J./ /..T 

VESSEL� IC ° WEATHER---------- LAT. 0 ,At./,, /Y. DATE d--� /9t, I, WIND ___________ _ , LONG. (b 9 ° 31.c, ., t(j. ZOOPLANKTON VOL _______ ml 

-..,. - ,.,� 
02 P0

4
-P C

14PART:-P TOTAL:-P N0
2 - N N0

3
-N NH4-N S10

3
-Si CHL.a -7000LUX    DEPTH TEMP. SAL.%0 0-t µ.gA/L DEPTH mg/m 3 ml/L f-LQ AIL µ.gA/L µgA/L µ.g A/L µ.gA/L µ.gA/ L  µg/L /hr. 

I I ... , lJ. I .�:i ot. � � cJ. .{)/. "-�1 0 ., -� 0 .13 o..5&/ a.o� 0./J. o..Vc.J .'J .5S I "·-fo 1. ?o.
q � >i_r I.. .�l. o�, �<J.. t>7 ' .11.. 0-�"' o. /J. o . .SJ "-0� 0 ./i- 0-8<1- 3. 17 /0 i. .,6 1. 9-,..,_ 

JC, /3.3i 3, ()' 1 �ct. c,7. lo . .,_, 0.�1./- 0.13 0-53 0-01- 0.05" 0.13 J. /7 U> "J. 77 7. i./-7_.
/).. G. Ill.SJ 3�. �OS' :1v. 7q l>.LJ3 0 . t/. ,._, 0.08 o.. {,i �. It.I- 3,./0 o.R'/ t./.1 S �n .3. .JI o. 9o

.3 9 7, 01.. Jl. ,:J.� ,j..,S-. ,I'? ,./7 0,71,., 0.0.3 0-9� O.t>4 7.0� 0. 71 6..� <.J. (J/:J  I 7� o. �,-� 

Ll't ,1. t.I 3.). sog �S-77 t.. So o.ito �.03 1.01 a. o� 1.10. 0 _..57 1 .()f 5o .7,5' O. I
7.� 3 .\S �,., '�g ...:i.r. <;c, I. tl/. o.15 a.o)... J.O� Q.03 9.7L a.91 f.y(,. 7S- ./� 
97 3. 71-.J, 'l'-o ,1./..,. !I.). 6". 'l"t o.73 0.0)., /. /3 0 .0 l- I/. J, o.too //. 70 /IJ D ./b.

/ 1.1 o.O/ J.o9 ::i.�. � ?)CJ d. {, .../l>. .s."1 /./1-- /. )..J- 0 .o,- /.3 . .3L o . .S-F JJ.17. ,� ./3 
J. t. ') �3..5 c.J[{ ..:i.L  /L)' J.J..'it, o.o/S'i /.t.JLJ o.o� /. ii 11J.. 79 0-'f � 19. :�-�. l..fo . II 

,., ... . {/., 170 LL. 79 .3.3. 7,-o ...:1,_ 71 J..L' I..JI. 0.0/ I.. 3 I o.o� 1d. ?, /.()I 17..JJ... ... ,.0 ID 
-"2 .. ., ... 

/qa LJ. fo 33. foj .iL."1' 4.S-3. I. .3' 0.0). /. l,o CJ .o�. 17- j,J 0. 7(J. � t.J.11, �-� 

.!l..lt:/ t.l. 9,, �.3. f1.:t, .!!L 7'/ J.J.s, l.3� o.oc.J f.• �R. 0 .o,. . .,, o.fj ;J.J.1./I DEPTH PART-C PART.-N l'J
LJ.ss 0.. 05 -.:J.d� J.l.'llJ .3.3 g jf �/,,.. 7� /. ,.,., 0 ,,fu, µ.g /L  I. <Ii. i7. 5.�. ,;7./. 9o µ.g /L

I I,. 9.� 9.f.
&J 1.n.3 7-�.
/'f 1,-J I /Q., 7 

IC 4_- 1AAAI 11 1-r,;_/ ., "" //1. l l. I 
�'t 'J,..r ,J,.) 
i.J.9 /1..4 9 � t.J. 
7J /{) 1 Ii -1/. 7 
97 77.t.. o. c...J. 

I ,:,_' E � '-I I. t.:-· 
IL./. I. '7/,/,. I..<-f.
/ 7o .33.&/ 0.7 

/91.1- 1/JA. c.J. "-. 3 
�I 'I 170, I u.o 
�,di / .3 Z � .� . .I, 



ST AT I ON N 0. __._l-=0-'-l---"'$"''------- DEPTH ;J., S- ,N) · 
REDUCED DATA TIME 2,:i...:,... :J.. G-A/J r - ll:i. � Iv rC RUISE NO.. �= 

� 1; 0 WEATHER ____ _ VESSEL :Z:C.. ,, }Y. LAT. ).. d-.r. 1- � 
DATE J..,� . JU t, WIND J" ?(�° 

LONG.. 9. 33.t)., t,I). ZOOPLANKTON VOL. _____ ml. 
L\. I I .- .- - •• ,_ I �

02 P04-P PART:-P TOTAL:-P N02- N N03-N NH4- N Si03-Si CHL.a C14.
-7000LUX 

DEPTH TEMP. SAL.%0 DEPTHO"'t. µ.gAIL 3 ml/L µ.gAIL µ.g AIL µ.gAIL µ.g AIL µ.g A/L µ.g A/L mg /rn µ.g/L/hr

I /j.S-1 . �.:i o1o � c.L/J ( �.�7 {).!L/ 0 ./4 tJ.5i c> .O<J ()./g o.s, �. 7q I b fl fl,11
lo I:, ?I :>, 011. 0.0..13, �u.ot '. 3 (J. (J. 3 2- 0./7 lJ . .51,,. 0-08. 11.ff, J. D').. /0 s.r, /, &._'-

�I\ I _Jy_ 1� 3-,, 0.,-3 CJ. Ii./ o.or,, 0,1 � cl,, /r, la.:31 ".s� 0.0j.. I. /)(/ A.'lu '1A t.ss �.iq_
-:to II. L/.1 3�.U7 .!111.. ,<'( J.. t..ll. O.<JI "./0 0 -�).. t,.l>� I.Lto. {),if 3. '1- Ao 7. JD. �A-2 

Llr. In. 7 I -� � c.Jl,1 ;._,r '1fl , .. n (J. ,s 0.09 Q.g, 0./D f..L� 0..7.� .5.9, Lill ,J..t,,? I, s9_ 
-.5IJ ,. ,,, �1 . .5.ScJ. i<'.2.).,.,,, ,.3i o. (, 9 C:,. 0 .3. o. 8 I. 0. OCf "'1 b-., o.fo J. JI .So ,J.{,7 0.-�-::i

"Ill, �- r-, �1.. 'f� Al..o-,,, � do I () q Q .0).. /.J/ ". lJ.5 //l .t/l o.?� 11. is 75 ,37
qq 3 ?� �1.. f S-G j,'.:;., �{. 9., I 17 C,,O,._ o.o�. o.7Cf ID{) . /. f>.g' //, 'l� 1d. 1,.,. If 

/':} JJ u./Cf 3J. :J.i� '1L ,It. _A; • ., ? /. ').-3 "-0� J..4 J. t?.0� /.1 7, () . .!'i IR-1► ,� .o;

,, 1 q LJ.Lc-i'?J3. ,St.c.J �L L. D J.i. �'I I.. 31 �.oc./,. / . .53 ILO� /I,. j, 9 tJ.7.J" �1.:i,q IS t) ,d, 
I 'I.1 ,11 -

I '1u- J.1. g, 33. 7)-�- �I. 7/ u. 6 !" J.3J l".>.OJ J.5� a. o � /'7 S-9 /,()ti &RI. �'i ">.OO /'I �� . -0

/Cf� J. 'ii �-�. 11l I ..2,. 71 d.'13 I.JI /'I  o.a3.aj o. J,1./-t. 17..J 7 79 -1.I. j'1,,. 4 "i'., 

,?... !J; J.q� :�J. 86S" �L f'J, J.J. 71 1.19 ..-,.a3 DEPTH PART-C PART.-N/. .33 o. ()� 17. lo o.'1.3 /9, "" 

11H L/..Rs /. "-0 03 µ.g IL _µgll, I 9fli��.'f� ,9.I.. 8'1 t'J. ().'i I JS- <C>. /6.61.t o.S-3 /9,4./o.
I IS-I, 'J J<.J.u. 

lo :l 0/,, .AO.o 

.Ao I '>-'i. i- :,.o. (,, 
-�-- 1 ;us �I. o/ 
t.Jo q I.. ,j /0 . .r 

-.JO 7. I.
"/tL "JS', I/ u.g 
qe, 91. 'i u . ..J. 

,J. u. I I :J.�.I t. S"' 
1'1.? /,1 e, /_ /_ 

I ,,,1 ?g, 7 tJ.L
I 9/} fl7. 8 I, 7 
!2. .. � ¥¥."=I J. Jt 
� .,g � �. 0 JI, -, 



sTAT Io N No. __,_l-"'o'-J.1 ._______,, _
CRUISE NO. 

� VESSEL a...iZ.� :zr:_.
DATE ,27�/9(p' 

02 
DEPTH TEMP. SAL.%0 CTt ml/L 

DEPTH-----------
REDUCED DATA TIME / '14 7 C.111 T - /S ¥ 7 J., T

O 'I WEATHER----------A/ LAT. /...I.t. I.) /I'. WIND ____________ 
U). LONG. I, 9' ° .JJ,, ZOOPLANKTON VOL. _____ ml.

P0
4

-P PART:-P TOTAl:-P N0
2
- N N0

3
-N C

14 NH4 - N Si03 -Si  CHL.a -7000LUX 
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APPENDIX B 

COMPUTER PROGRAM FOR MULTIPLE FACTOR ANALYSIS 

The routine described here gives the mathematical derivation of the 

obl imin rotation procedure that has been added to the previous Principal 

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

Mathematics of the Obl imin rotation 

The general obl imin criterion seeks to minimize a parameter that is 

related to the covariance between the factors. If b. is the factor load-1p 

ing of the i 1 th variable on the p 1 th factor, h. 
I 

is the sum of squares of 

the factor loadings for the i 1 th variable then for n factors and m variables. 

V = r r b.2 = minimum 
p<q=l j-i Ip 

For the parameter y = 1 the minimization of B yieles 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 1
1simple structure11 
 concepts of Thurstone

(1947). 

order to simplify the discussion the development given below isIn  

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

similar. 



The problem IS, for • a principal fac  t or matrix A, to devise a trans-

formation matrix A such that 

I 
-2-

B = A A 

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

p<q=l i-1 

n n 

V = � L ( 1 ) 

without loss of generality 2 the constant normalizing factor h . can be 
I 

dropped from the expression. 

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

matrix 

k=i 

i.e. b. = a A 
Ip ik kp 

then equation (l) may be expressed as 

p<q=l i =I k=I 

V = 

k=l 

(2) 

methods Although.it is possible. by conventional calculus 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 

values in one column of A are permitted to vary while 
solution whereby the 

the column vector of A remaining columns are fixed. If that varies is 
the 

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

 
X 

be designated V where 
X 

p,tx 

p=l i -1 

2 
L b.V = L 

X IX 

(3)

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

x may be given by 



Wi = L 
p=l 

2b. 
Ip (4) 

so that equation (3) becomes 

2V = L W. b. 
X 

i c] I IX (5) 

Going now to matrix representation, the column f vector f
X 

of the rotated 
factor matrix B which results from a change in A 

X 
is 

Bx = A Ax (6) 

Hence corresponding to the sum of squared factor values is 

Vl V
X X 

and the entire expression (3) becomes 

V = A 1 A 1 WA A 
X X X 

-3-

(8) 

where W is the diagonal matrix of n scalars w .. 

Define a new matrix 

then (8) may be written 

A 1V = CA 
X X X 

(9)

and the problem is to minimize (9) under the condition that 

l A A = l 
X X 

( l O)

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. 

Jc - v I I = b 
X 

( l l ) 

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 V a minimum. 
X 

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 cal led a "major cycle". 

The i iterative process is continued, taking successive major 

cycles, until the value of the criterion V converges to satisfactory 

1imi ts. 

The program provides options to rotate normalized factor matrices 

2
(by applying the parameter h.) to select any value of y (between 0 and 

I 

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. 

-4-
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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 wel 1 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 Hotel] ing (1935) and recently extended 

by Horst (1961), is the maximum correlation between 1 inear functions of 

the two sets of variables. Several 1 inear combinations of the two sets are 

frequently possible and each pair of functions is so determined as to 

maximize the 1 inear correlation between the new pair of canonical variates, 

subject to the restriction that they be independent of previously derived 

I inear combinations. 

If x , x , . . . ., x and y , y , y 
2  . . . ., represent two sets 

1  p 1 2 . q 

of p and q variaples then we can represent the 1 inear functions of x and 

y as 
A 

x
l 

=alx
ll

+a2xl2+...+a blyl l
+b2Y12+....•+b ylq

=y1p xlp q 
A 

x2=alx2l
+a2x22+...+apx2p bly2l

+b2y22 +•....+b
q

y2q
�Y2 



The problem is to find two sets of weights, a and b, that maximize 
. th e corre 1 at1on b etween /\ x and /\y, the derived canonical variates. For the 

special case q=l and p> l 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 1 inear combina-

tions is p or q, whichever is smaller. Each pair of canonical variates 

x. 
/\ 

and y. 
/\ 

I 
is 

I 
maximally correlated, subject to the restriction that each

/\ /\canonical variate be orthogonal to all other canonical variates (x., y.,
J J 

j . ) .
I 

The analysis involves the partitioning of R, the correlation matrix 

between the p+q variables, into four submatrices: 

lntercorrelations among the p predictors.Rl 1 
= 

= lntercorrelations among the q er i te r i a. R22 
= lntercorrelations of predictors with criteria.Rl2 
= Transpose of .R21 R12

-6-

i.e. 

I 

I 

= IR 
-----'-----

I 

I 

The partitioned portions of are then substituted into the followingR   

canonical equation (Anderson (1958) gives the derivation of the equation) 

-1 •l

( - A. l)·b. = 0R22 R2 1 R11 R12 - -- 1 1 

The solution involves finding the eigenvalues A for which 
-1-1  

/ R22 R21 Rl 1 Rl2 

The square roots of the e·1genvalues are the canonical correlations and the 

eigenvectors b are the weights required to calculate the canonical variatei  



I 

. ; 

� ; 
'· , 

: " � ii_ , 
. . - - . ,4 • , 

-· . 
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A A 
y .. The weights 

I 
required to calculate X. are 

I 

-1 
b 

= (R Ra
i 11 12 

1) /� 

The program that has been written will calculate the canonical correlations 

for p+q < 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 suffiGient experience in applications 

to know whether or not the procedure will 1 ive up to its promise. 
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