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ABSTRACT

Irwin, B., T. Platt, P. Lindley, M.J. Fasham and K. Jones. 1983.

Phytoplankton productivity in the vicinity of a front, S.W. of the

Azores during May 1981. Can. Data Rept. Fish. Aquat. Sci. No. 400:

101 p.

During the period May 9 to May 30, 1981, a ser~es of primary

production experiments and related nutrient measurements were made on RRS

Discovery in the vicinity of a front SW of the Azores. In this report we

make available the raw data and the fitted light saturation parameters.

REsu}ffi

Irwin, B., T. Platt, P. Lindley, M.J. Fasham and K. Jones. 1983.

Phytoplankton productivity in the vicinity of a front, S.W. of the

Azores during May 1981. Can. Data Rept. Fish. Aquat. Sci. No.

400: 101 p.

Durant la periode du 9 ma1 au 30 mai 1981, des series

d'experiences sur la determination de la production primaire et des sels

nutritifs furent realisees au bord du RRS Discovery du cote d'un front a

s.o. des Azores. Nous presentons dans ce rapport les donnees brutes sur

ces experiences, a~ns~ que les parametres qui furent calculees pour

representer les courbes de production en fonction de la lumiere.
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This is the first in a ser1es of data reports presenting the

results of photosynthesis experiments on natural phytoplankton populations

1n the oligotrophic sub-tropical waters of the North Atlantic. In this

study, water samples were collected from RRS Discovery in the vicinity of a

front, SW of the Azores. This front separates East Atlantic from West

Atlantic waters.

This was a joint effort between the Biological Oceanography

Division of the Marine Ecology Laboratory, lOS, Wormley, England and 5MBA,

Dunstaffenage Marine Laboratory, Oban, Scotland.

In this report we make available the results of these experiments,

the fitted light saturation parameters and their confidence intervals to

the light saturation curves, and the values of some relevant biomass and

nutrient concentrations.

Sampling

Water samples for light saturation experiments were collected with

30 t niskin bottles or from the non-toxic pumped sea water supply in the

ship's laboratory. The majority of the samples were collected from the

chlorophyll maximum layer which was located between 40 and 110 m below the

surface. The depth of the chlorophyll maximum was determined by in situ

fluorometry (Aquatraka, Chelsea Environmental Instruments Ltd.). The

fluorometer was mounted on a rosette sampler and lowered into the reg10n of

maX1mum fluorescence. 30 t niskin bottles were then used to collect water

samples from that depth.

1.8 t Niskin bottles fitted with reversing thermometer racks were

used to collect samples from standard oceanographic depths for chlorophyll,

salinity, temperature and nitrate concentrations.
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Size Fractionation

Most samples collected for light saturation experiments were separ­

ated into two size fractions. The whole fraction was collected by filter­

ing unscreened water onto Whatman GF/F filters. The picoplankton fraction

«l~m size) was that fraction of the whole population that passed through a

1.Ovm nuclepore filter at a negative pressure of 10 K pa. and was collected

on a Whatman GF/F filter.

METHODS

Primary Productivity

The 14C method as described in Strickland and Parsons (1972) was

used. Sufficient sodium bicarbonate 14C was added to 6-8 liters of water

to yield an activity of 10-15 ~ ci per 100 mls of sample. 100 ml aliquots

were then measured into 125 ml pyrex bottles. A total of 120 light and 8

dark bottles were filled for each experiment. 30 light and 2 dark bottles

were placed into each incubation chamber. The temperature of each incuba­

tion chamber was controlled by pumping water from a temperature controlled

water bath (Forma Scientific Model 2160). Illumination was provided by

2000 watt tungsten-halogen lamps (New Raline ORS 2000).

All samples were kept in the dark at incubation temperature for one

hour prior to lights being switched on. Incubations were terminated after

3 hours and samples were immediately filtered then stored at -20°C for

later counting in a scintillation counter.

In experiments where two size fractions were examined, 15 light and

1 dark bottle from each size class was placed in each incubator.
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Organic Particulates

Samples for organic particulates were collected and analyzed as

described in Irwin et al. (1982). All samples except chlorophylls for pro-

file stations were frozen at -20°C and later analyzed in the laboratory.

Profile chlorophyl1s were analyzed immediately after collection.

Nutrients

Profile nitrates were measured manually on board ship using the

method described by Strickland and Parsons (1972). All other nutrients

were stored at -20°C for later analysis using methods described in Irwin et

al. (1982).

Photosynthetic Parameters

Measurements of specific production, pB, and irradiance, I, were

used to estimate the parameters in the equation

P
B P (1 -aI/p) -SI/P= - e s e s

s

(Platt et al., 1981) where Ps (Mg c mg chl-1h- 1) is the light saturated

rate of specific production in the absence of photoinhibition,

"'(mg c [mg chI a]-lh- 1w- 1m-2 ) 1's h ' . . 1 1 f h P I d a~ t e 1n1t1a s ope 0 t e - curve an ~

(same units as a) is a parameter that characterizes the photoinhibition. A

complete discussion of the fitting routine and its mathematical basis is

given in Irwin et al., 1980.
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DISCOVERY 1981

LATITUDE: 34°59.67'N LONGITUDE 28°33.1'W

DATE: 10:05:81 STATION NO.: 10357

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOPHYTIN NITRATE
M °c °/00 -3 -3 -3mgm mgm mgatm

10 17.86 36.22 0.04 0.02 0.47
50 17.57 36.27 0.10 0.09 0.49
75 17.10 36.21 0.25 0.45 1.38
95 16.90 36.19 0.24 0.22 0.84

100 16.72 36.17 0.10 0.09 4.35
150 15.96 36.07 0.04 0.04 1.86
200 14.88 35.97 0.00 0.01 10 .16
300 13.24 35.78 0.00 0.01 8.56

LATITUDE: 32°44.4'N LONGITUDE 29° 46 'w

DATE: 11:05:81 STATION NO.: 10358

DEPTH TEMPERATURE SALINITY CHLORO:flLL PHAEOPHYTIN NITRATE
M °c °100 -3 -3mgm mgm mgatm

10 19.04 36.54 0.04 0.01 0.00
50 18.87 36.54 0.06 0.03 0.07
75 18.83 36.54 0.11 0.04 0.00

100 18.67 36.54 0.19 0.10 0.12
130 18.47 36.54 0.16 0.11 2.44
175 17.95 36.52 0.07 0.04 0.80
200 17.15 36.37 0.00 0.01 6.60
250 16.42 36.25 0.00 0.01 . 7.21
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DISCOVERY 1981

LATITUDE: 31°08.53'N LONGITUDE 29°48.4'W

DATE: 12:05:81 STATION NO.: 10359

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOPHYTIN NITRATE
M °c %0 -3 -3 -3mgm mgm mgatm

10 19.34 36.56 0.05 0.01 0.17
50 18.88 36.52 0.08 0.01 0.00
75 18.59 36.52 0.13 0.01 0.10
90 18.46 36.52 0.19 0.19 0.02

115 18.40 36.52 0.25 0.17 0.54
130 18.39 36.52 0.09 0.04 0.33
200 17.39 36.37 0.01 0.01 3.39
300 16.37 36.27 0.00 0.00 6.71

LATITUDE: ;33°03'N LONGITUDE 34 °24.5 'w

DATE: 14:05:81 STATION NO.: 10360

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOP~TIN NITRATE
M °c °/00 mgm_3 -3mgm mgatm

10 19.12 36.47 0.05 0.02 0.99
60 19.07 36.47 0.06 0.02 0.90
80 18.92 36.46 0.11 0.04 0.57

100 18.41 36.45 0.18 0.11 0.68
125 18.24 36.43 0.27 0.25 0.73
175 17.94 36.40 0.06 0.04 2.00
225 17.47 36.26 0.01 0.02 4.10
300 16.56 36.21 0.00 0.02 4.80
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DISCOVERY 1981

LATITUDE: 33°33.6'N LONGITUDE 33°32.1'W

DATE: 15:05:81 STATION NO.: 10362

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOPHYTIN NITRATE
M °c %0 -3 -3 -3mgm mgm mgatm

10 17.91 36.26 0.11 0.05 1.14
40 17.78 36.28 0.16 0.08 1.81
50 17.77 36.28 0.08 0.22 1.06
56 17.47 36.34 0.24 0.12 3.16
60 17.73 36.34 0.54 0.27 1.03
70 17.25 36.29 0.36 0.26 0.42
80 17.02 36.26 0.28 0.11 3.69
90 16.97 36.26 0.19 0.09 2.93

100 16.16 36.12 0.08 0.11 3.11
125 16.16 36.12 0.05 0.05 3.68
150 16.06 36.15 0.02 0.04 5.16
175 15.69 36.11 0.00 0.01 6.44
200 15.29 36.04 0.00 0.02 7.32
250 15.03 36.03 0.00 0.02 8.16
300 14.43 35.94 0.00 0.02 9.09

LATITUDE: 34°00.1'N LONGITUDE 32°49.9'W

DATE: 16:05:81 STATION NO.: 10364

DEPTH TEMPERATURE SALINITY CHLORO~flLL PHAEOPHYTIN NITRATE
M °c °/00 -3 _3

mgm mgm mgatm

10 18.42 36.39 0.05 0.04 0.11
30 18.40 36.38 0.07 0.04 0.22
40 18.14 36.36 0.15 0.14 0.17
50 17.23 36.25 0.35 0.39 0.37
70 16.70 36.17 0.53 0.50 2.18
80 16.62 36.17 0.13 0.15 2.51
90 16.66 36.19 0.15 0.11 3.00

100 16.54 36.18 0.08 0.10 3.30
125 16.62 36.25 0.02 0.04 6.07
150 16.09 36.15 0.01 0.03 5.44
175 15.75 36.09 0.00 0.02 6.89
200 15.04 36.01 0.00 0.02 8.61
225 14.67 35.97 0.00 0.02 9.27
250 14.27 35.92 0.00 0.03 10.70
275 14.05 35.89 0.00 0.02 10.19
300 13.71 35.84 0.00 0.02 12.12
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DISCOVERY 1981

LATITUDE: 33°31.9'N LONGITUDE 33°32.3'W

DATE: 16:05:81 STATION NO.: 10365

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOPHYTIN NITRATE
M °c %0 -3 -3 -3mgm mgm mgatm

20 18.37 36.37 0.06 0.02 0.24
40 17.99 36.30 0.09 0.08 0.27
50 17.76 36.26 0.08 0.04 0.25
60 17.62 36.36 0.25 0.19 2.26
75 17.37 36.32 0.13 0.07 2.84

100 17.05 36.27 0.05 0.03 2.36
160 16.67 36.25 0.02 0.03 5.18
300 14.85 36.00 0.00 0.01 9.58

LATITUDE: 32°07.2'N LONGITUDE 27°57.8'W

DATE: 20:05:81 STATION NO.: 10368

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOPHYTIN NITRATE
M °c %0 mgm_3 mgm- 3 mgatm- 3

10 18.63 36.39 0.04 0.02 0.03
50 18.60 36.37 0.04 0.01 0.08
75 18.08 36.33 0.06 0.03 0.10

100 17.36 36.23 0.14 0.14 0.11
120 17.21 36.22 0.25 0.40 0.57
140 16.76 36.17 0.11 0.15 1.94
200 15.49 36.07 0.00 0.02 7.02
300 13.26 35.79 0.00 0.01 12.70
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DISCOVERY 1981

LATITUDE: 32°23.1'N LONGITUDE 33°31.2'W

DATE: 22:05:81 STATION NO. : 10371

DEPTH TEMPERATURE SALINITY CHLOROPflLL PHAEOP::1TIN NITRATE
M °c %0 mgm- mgm mgatm- 3

10 19.06 36.26 0.08 0.02 0.19
40 18.18 36.32 0.07 0.02 0.71
80 17.94 36.33 0.30 0.12 0.85

100 17 .69 36.33 0.24 0.21 1.55
110 17.47 36.34 0.09 0.07 3.51
160 17 .15 36.35 0.04 0.01 5.46
180 17.16 36.35 0.00 0.01 5.52
300 15.38 36.08 0.00 0.01 10.28

LATITUDE: 35°21.7'N LONGITUDE 35°28.6 'w

DATE: 24:05:81 STATION NO. : 10373

DEPTH TEMPERATURE SALINITY CHLORO:flLL PHAEOP::XTIN NITRAT~

M °c °/00 mgm mgm mgatm-

25 17.46 36.13 0.15 0.03 0.15
50 17.22 36.12 0.22 0.05 0.22
70 16.74 36.07 0.26 0.17 0.20
85 16.69 36.12 0.29 0.21 0.68

110 16.34 36.12 0.16 0.11 2.44
150 15.98 36.10 0.05 0.05 3.39
200 15.08 35.98 0.01 0.03 6.90
300 13 .89 35.86 0.00 0.01 10.71
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DISCOVERY 1981

LATITUDE: 33°34.2'N LONGITUDE 33° 28'W

DATE: 26:05:81 STATION NO.: 10376

DEPTH TEMPERATURE SALINITY CHLOROPHYLL PHAEOPHYTIN NITRATE
M °c %0 mgm_3 mgm_3 mgatm-3

15 19.86 36.62 0.04 0.02 0.03
35 18.86 36.54 0.11 0.05 0.09
45 18.32 36.48 0.54 0.27 0.62
60 17.93 36.45 0.07 0.35 2.95
90 17.45 36.38 0.06 0.05 3.73

160 16.88 36.30 0.00 0.01 4.06
240 15.76 35.15 0.00 0.01 6.94
300 14.83 36.00 0.00 0.01 18.34
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LIGHT SATURATION DATA AND RELATED BIOMASS AND NUTRIENT MEASUREMENTS
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Units

I = W m-2

P = mg C mg Chl-1h-1
s

a = mg C(mg Chl)-lh-1W- 1m-2

e = mg C(mg Chl)-lh- 1W- 1m-2

Organic particulate concentrations are in mg m-3 and nutrients are in mg at

m-3 . The 90% confidence interval for Ps ' a and e are shown in the closed

brackets below the estimates for each parameter.



LAT 34 59.7'N
DATt: lO/05/Rl

OISCOVERY 1981

LONG 28 33.J'W STATION NO. 10357
DEPTH 75 M

I p I p r p I p

----------------------------------------------------------------------------------
7 P l .04 740 .14 587 .14 493 .17
4 -1'2 .34 234 .27 189 .34 164 .41
113 .33 81 .37 25 .36 24 .36

17 .37 8 .34

I

......
tn

p)

•

.39

PAR~METER VALUES

ALPH~ 1 BETA : .0005

, .0004, .0007

SAMPLE TEMPFRATURE INCUBATION "TEMPERATURE 13.8 C

CHLrJR[jPHYlL : .59

pp

')7

DNA

PROTEIN: 15.72

AMMONIA

NITRATE

SIl.ICATE

.29



LhT 34 59.7'N
DATF 10/05/81

DI~COVERY 1981

LONG 28 33.1'W STATION NO. 10357
DEPTH 75 M

T p I P I p I P

822 .2'7 740 .18 575 .28 559 .17
472 .36 431 .22 230 .39 116 .46
166 .54 137 .51 108 .69 84 .67

6q .70 32 .52 19 .44 1.6 .40
13 .41 7 .20 7 .29

I.....
Q'\
·1

SAMPLE TEMPERATURE

CHLOROPHYLL .'59

CARRn~1 88

18.0 C

PARAMETER VALUES

HPHt\ . .039 BETA : .0015.
( .034, .044 ) .0012, .0018

INCURATION TEMPERATURE 16.5 C

RNA 3.37 AMMONIA .29

DNA 4.47 NITRATE 2.70

PROTEIN: 15.72 SILICATE 1. 03



Ll\T 34 59.7'N
OATF 10/05/81

DISCOVERY 1981

LONG 28 33.1'W STATION NO. 10357
DEPTH 75 M

I p I P I p r p

R3P .14 78q .12 727 .21 637 .21
57,"\ • 11) 41q .20 374 .23 263 .21
201 .31 180 .36 143 .3':1 l'~ .32

98 .40 88 .38 76 .42 39 .42
?h .32 23 .34 15 .27 13 .15

B .14 5 .10 5 .12

I
......

"I

PS : .44

ShMPLf TEMPERATURE

CHLOP(1PHYll J .59

CARRON H8

15.0 C

PARAMETER VALUES

AL PHA I .024 BETA I .0007

( .021, .027 ) .0006, .0008

INCUBATION TEMPERATURE 23.5 C

RNA 3.37 AMMONIA .29

I')NA 4.47 NITRATE 2.70

PROTEIN: 15.72 SILICATE 1.03



LAT 34 59.7'1\\
DATF 10/0'5/R1

DISCOVERY 1981

lONG 28 33.1'W STATION NO. 10357
DEPTH 75 M

I p I p I p T p

842 .19 631 .30 616 .19 493 .24
485 .27 281 .29 238 .38 185 .36
1'52 .43 135 .42 108 .42 94 .49

A5 .52 58 .42 53 .41 33 .43
25 .32 21 .33 13 .19 13 .31

8 .20 8 .16

PARAMETER VALUES

I
I-'
00
I

.51 ALPHA : !=lETA r .0007

.48, .54 ( .022, .028 ) .0005, .0008

SAMPLF TEMPERATURE 18.0 C INCURATION TEMPERATURE 20.3 C

CYLOROPHYLL .59

98

27

RNA

DNA

PROTEIN:

3.37

4.47

15.72

AMMONIA

NITRATE

SILICATE

2.70

1.03



LflT 1'/ 44.4'~l

1") ~. T f ] 1 I () ". I q 1
'T~TI0N Nn. l01~R

n!=PT'~ 100 !'1

p T p I p T p

-11',1 • 14 781 • "l A 740 • 12 472 • 17
:>34 ·1 .. 1>\9 • 21 164 • 17 11)2 • 2?
t 1 1 ·1 9 i '1 • ?h 81 • 28 7R .26
47 •

') ? 43 • 2" ?5 • Zq ?4 • 2"
17 23 17 • 13 Q • Ob tl • 1 7• \,>

£; • (Ie;

PARl\MET;:r< VALuES

I
H
(.Q

I

• ?~ , .?7

AL PH" : .023

( .Olb .028 )

tiFTA :

.0001,

.OOO?

.0003

r .~ L nK C! Pq (t ! • it 1:: ><. Nh • 64 !\MMnNT h • 12

!l ~I A 2 • 61 NTTRATE .31

PR nH: TN : 12. 63 S ILl C\ T E 1 • 1 l'.



L fl T 3 L i, 4 • 4 ' hi

n!:l T (~ 1 1 Ill~· I H 1
l nNG 29 4f).O'W ~TATION NO. 103~q

nFDTH 100 1'1

T p T p I p I p

q ?? .nr 740 .06 575 • 0'5 559 .n9
47 ? .04 431 .03 210 .07 176 .11
1 b·t, .Of. 137 .07 1,)8 .09 q4 .07

t,q • 11 3q .11 19 • 10 tf- .10
1 '1 .nQ 7 .09 7 .08 " .03j

4 .n4

PARAMFTtR VALUES

I
N
o
I

• 10

• 11

ALPHfl I .017

( .013, .022 ) .0001, ,OODl

TNCU~ATlnN TFMP,:QATUQf ?7.2 C

CHtnpppqYLI .45 R I!. • f4 A~MnNrh 812

f) i'J l\ 2.61 NITqATF .31

PRnn:TN: 12.63 s TL IeATE 1 .1 Cj



OISCOVERY 1981

I

L!\T 'l? 44.4'N
DATE 111011/Rl

o T p I p

STATION Nn. 1035R
DEPTH 100 M

I p

tPA .04 789 .00 727 .06 637 .08
616 .06 'j 7 r::, .07 419 .11 374 .08
?01 .12 1 F! 0 .11 143 .10 125 .10

98 .16 8B .13 47 .15 19 .16
':>6 .10 23 .09 15 .12 13 .07

8 .09 6 .06 I) .08 I) .08

PARAMETER VALUES

I
N.....
!

PI) .1£:; AL PHA : .012 Br:TA : .0002

.14, .16 1 ( .010, .Ol~ ) .0002, .0003

~AMPLF TFMPERATURF 19.0 C INCUBATION TEMPERATURE 24.5 C

.4 Ie .64 ,AMMONIA .12

CAR80N

PROTEIN: 12.63

NITRATE

SILICATE

• 3 J

1.15



tAT 32 44.4'N
06TF 11/05/81

~I~CQVERY 1981

l.ONG 29 46.0'\01 STATION NO. 10358
Of: PHi 100 M

J P I p I P r p

962 .Or. 904 .05 842 .04 645 .Ob
6'17 .09 016 .06 493 .08 485 .09
281 .14 '38 .12 1815 .15 152 .1 7
13-; .18 lOB .19 94 11'; 85 .16• ,.i

lOR .18 53 .17 38 .16 33 .1B
25 .16 13 .14 13 .17 8 .13

PARl\METER VALUES

,
N
N'
I

.1P

• 1 t3

ALPHA

,
BETA: .00D2

.0002, .0003

~AMPLF TtMPFRATURE 19.0 C INCUAATION TEMPERATURE 20.8 C

C4LORODHYLl RNA .64

181

21

DNA

PROTEINI

2.61

12.63

NITRATE

SILICATE

.31

1.15



L~T 31 OR.5'N
fltl,TF 12/0'5/81

orSCnVFRY 1981

LONG 29 4R.4'W STATION NO. 10359
DEPTH 30 )'\

T D T p I p I p

9f,? .00 Q04 .09 842 • 22 645 .42
61A .53 4°3 .31 485 • 5A 281 .42
le~ .40 1" ? .l'}i 108 .61 94 58) '- •t:e .38 53 .56 38 .56 33 • 3"5
'"i • 38 ?1 .48 13 • 24 13 .21

p • 40 8 .11

PARAMETER VALUES

I
N
(A
I

os t .62 AL PH A I .027 BETA t .0007

.54, .71 ( .020.' .033 ) .0004, .0010

SAMPLE TEMPERATURE 20.0 C INCUBATION TEMPERATURE 21. 0 C

C t> RB U!'!

.Of)

146

19

DNA

PROTEIN:

.80

21.95

AMMONIA

NITRATE

S TLICATE

.2f

.13

1.22



LAT 31 OR,"I\!
Ot\TF. 12/0';/81

nI~COVFQY 1981

LONG 29 48.4'W STATIO~ NO. 10359
DEPTH 75 M

I p T p I p T p

A('2 .06 740 .08 575 .09 559 .06
472 .11 431 .13 230 .18 176 .23
Ih6 .21 lOR .22 84 .24 39 .21

32 .2~ 21 .22 16 .16 13 .19
7 .14 7 .18 '5 .06 4 .06

PARAMETER VALUES

I
tv
.j::>,
I

.27 ALPHA: .022 BETA : .0005

.25, .29 ( .019, .025 ) .0004, .0006

~AMPI~ TEMPERATURE· 19.0 C INCUBATION TEMPERATURE

CHLOROPHYll

CARPON·

.44

1 Y?

26

RN~

DNA

PROTEIN:

1.84

3.10

15.15

AMMONIA

NITRATE

SILICATE

.11



LilT 31 UP.5't-,j
nhTF 12/\)5/81

OI~COVERY 1981

LONG 29 48.4'14 STATION NO. 10359
OEPTH 90 M

T p I p I P I p

'1 h 3 .03 7Pl • OR 740 • OR 587 .10
4q1 .11 472 .10 234 .16 189 .21
H·, 4 .17 11)2 .21 113 .17 113 .22

Al .26 7R .23 43 .2l 25 .e1
24 .?"i 17 .20 17 .17 8 .14

R .17 4 .10 "; .12

PARAMETER VALUES

I
N
til
I

p S : .2 7 ALPHA r .025 BETA : .0005

.28 ) ( .022, .028 ) .0004, .0006

SAMPLE TEMPERATURE 18.6 C INCUBATIO~ TEMPERATURE 18.0 C

CHl flP (JD!WlL r .42

1'31

42

RNA

PROTEIN:

1.17

3.02

23.00

AMMONIA

NITRATE

SILICATE

.51

.33

.95



LhT 3? ~11.8'N

Dt\TE 13/0~/81

OI)COVFRY 1981

LONG 31 42.2'W STATION Nu. NON-T
DFPTH 3 M

I p I p T p T p

842 .6'1 l60 ."9 583 .58 513 .56
':3 98 .59 361 .91 189 2.07 172 2.22
131 2.12 127 2.09 104 2.16 98 2.~2

74 1.79 32 1. 46 21 1.98 20 1.44
13 1.03 7 .99 6 .84 4 .86

PARAMETER VALUES

I
N
0\
I

p <; : ?91 H PHA : .117 BETA : .0076

2.60, 3.22) ( .098, .135 )

'At"Pl r: TF~1PFRATURF INCUBATION TEMPE~ATURE

CHLORODHYLL .U7

210

23

RNA

DNA

PROTEIN:

1. 43

3.12

12.30

AMMONIA

NITRATE

SILICATE

.09



LAT 32 35.8'N
nATF 13/0~/Rl

nI~CflVERY 1981

l.ONG 31 42.2'W STATION NO. NON-T
DEPTH 3 M

T p T p I p I p

IJRh 1.69 R42 2.34 842 2.06 740 2.03
57"; ? • , 1 452 2.72 452 2.44 328 2.36
::>71 2.26 267 2.52 131 2.36 123 2.5?

RS 2.25 86 2.48 63 2.27 61 2.17
45 1 .82 39 2.14 27 1. 56 20 1.65
13 1.49 11 1.35 8 1.61 7 1.61

c; 1 .05 4 1.44 '2 .i..18 2 1. 34

PARAMETFR VALUES

I
N
'-l
I

oS : 2.16 ALPHA: .461 BETA : .0000

( .368, .554 ) (-.0002, .OOO?

~AMPl.F TEMPERATURe 19.5 C INCUBATION TEMPERATURE 23.0 C

CHLflRflOYYLL

NITRnrr::N

.07

2In

RN A

DNA

PkOTETN:

1.43

3.12

12.30

AMMONIA

NITRATE

SILICATE

.09

.05



tAT 32 35.i;jfN
DATE 13/0:;,/81

DISCnVERY 1981

LnNG 31 42.2'11/ STATION NO. NON-T
OEPTt.l 3 1>1

T p I p I p T p

1h2 2.1'5 ROl 2.11 637 2.13 567 2.55
4R5 2.96 361 2.R6 353 2.66 275 2.23
172 2.54 123 2.32 100 2.83 92 2.80

7" 2.64 74 2.73 57 2.15 52 2.28
32 2.01 26 2.12 18 1.66 17 1.71
12 1.4f\ 7 1.25 6 1.33 4 1.23

1 .98

PAR~METER VALUES

I
IV
00
I

2.57 ALPHA : .199 RETA : .0003

( .11?, .226 ) (0.0000, .0006

~AMPlE TEMPERATURE 1.9.:- C INCURATInN TEMPERATURE 20.2 C

CHLOR(1PLlYLL .07

210

23

RNh

DNA

PROTEINS

1.43

3.12

12.30

AMMfJNIA

NITRATE

SILICATE

.09

.05



t!lT 33 03.0'N
[HTE 14/05/Rl

nISCnVERY 1981

lnNG 34 24.5'W STATION Nn. l03hO
DEPTY 30 M

I P T P r p I p

90? .60 ROl .69 637 .72 48 ~ .86
16 ] • Ii 1. 3153 .81 275 .83 172 .77
123 .eA 100 .84 92 .89 76 .78

74 .SF< '17 .70 32 .53 26 .60
18 .43 17 .40 14 .34 12 .:3 4

A .27 4 .?'3 3 .23

PARAMETER V.HUES

I
N
'-D
I

.90 ALPHA I .033 BETA I .0003

( .030, .036 ) .0002, .0004

~AMPLF TEMPFRATURF INCUBATION TEMPERATURE 21.0 C

CYL nR DDHYlI

rARRnN

.10

84

19

RNA

nNA

PROTEIN:

4.24

11.25

AMMONIA

NITRATE

SILICATE

.13

.11



lAT 33 01.0'N
DATE 14/05/Rl

nI~COVERY 1981

LONG 34 24.5'W STATln~ NO. 10360
DEPTH 110 M

T p J p I p T p

9f.,h .00 810 .Of) 764 .06 740 .07
563 .12 402 .15 386 .09 201 • 1 :?
lRO .19 135 .15 131 .19 119 .20

Ri< .21 71 .21 63 .19 10 .1'1
'7 .17 21 .18 18 .19 12 .12
12 .13 A .09 6 .09 3 .06

I
Vl
a
I

P S .23

.22, .25

SAMPLF T~MDERATURF

rHlORnPHYll .45

18.6 C

PARAMETER VALUES

AL PHA : .017 BETA : • 000':',

( .014, .019 ) .0004, .0005

INCUBATION TEMPERATURI= 18.3 C

RNA 1.01 4MMONIA .09

DNA 1.90 NITRATE .51

PROTEIN: 23.50 SILICATE 1.15



It\T 33 03.()'N
nATF 14/01'>/>11

OISCnVFRY 1981

LONG 34 24.5'W STATION NO. 10360
OFPTH 150 "1

T p T p I p I p

q 42 .OA 760 .12 583 .10 513 .07
3 0 B .20 361 .12 189 .46 172 .32

74 .46 32 .50 13 • 27 12 .48

" .12 4 • 38

PARAMETER VALUES

I
VI.-..
I

.'58 .053 BE TA I .0017

( .037, .068 ) .0010, .0025

SA~PlF T~MPFRATURE 18.2 C INCUBATION TEMPERATURE 18.0 C

CHLORflDHYll

CAR'\fW

NITQ!]GFI\'

.11

40

17

RNA

f)NA

PROTETN:

.34

1. 36

9.97

AMMONIA

NITRATE

SILICATE

.24

1.13



Lt\T 3, 33.6'N
DATE 15/0S/Pl

nISCOVERY 1981

LONG 33 32.1'W STATION NO. 10361
OfPTH bOM

I P I p I o I p

904 .09 731 .13 534 .24 452 .19
419 .26 3 q4 .23 185 .20 168 .19
12~ .23 11':: .27 90 .25 88 .27

5q .2.3 "'3 .23 32 • 31 30 .28
19 .24 15 .25 11 .13 11 .IB

'i .11 ., .11 3 .11 3 .07

PARAMETER VALUES

I
VI
N
I

.27 H PHA : .028 BETA : .0002

.25, .29 \ ( .024, .033 ) ( .0001, .0003

SAMPLE T~MPERATURE INCUBATION TFMP~RATURE 15.5 C

CARRflN

I'IITROGFN

.87

140

4?

DNA

PROTEIN:

4.60

4.52

35.50

At-IMflNIA

NITRATE

SILICATE

.10

1.11

1.11



LAT 33 33.6 1 N
OllTt 15/0"/Al

nISCDVERY 1981

LONG 33 32.1 1 \..1 STATION NO. 10361
Of:PTH 60 r..,

I p I p I p I P

q 6 f., .12 740 .17 690 .09 518 .17
444 l~ 370 .19 181) .20 123 .15. --'

r, 1 .19 3h • 1 r; 30 .17 20 .Pi
18 .14 14 .11 13 .08 6 .06

h .Ob 3 .07

PARAMETER VALUES

I
tN
tN
I

os I .1.9 ALPHt\ I .012 BETA I .0001

.17, .~l ( .010, .014 ) (0.0000, .0001

SAMPLE TEMPERATURE 18.8 C INCU~ATION TEMPERATURE 28.0 C

CHLOROPHYll I .87

140

42

RNA

nNA

PROTEIN:

4.60

4.52

35.50

AMMONIA

NITRATE

SILICATE

.10

1.11

1.11



LhT 33 3:1.6'N
OATE 15/01'i/Hl

OISCOVEQY 1981

tONG 33 3?1'W STATION Nn. 10361
DFPTH 60 M

I P I p I p J P

q4l': .10 94'::i .10 801 .12 748 .16
616 .24 4R5 .23 476 .19 411 .14
341 .12 164 .IA 131 .20 100 .23

01; .23 71 .22 69 .16 55 .23
"1 .25 30 .?3 27 • 27 17 .16
If, • 21 1 3 .13 11 .13 6 .06

J:i .06 3 .05 3 .05

PARAMETER VALUES

.24 ALPHA: .01R

( .015, .021 )

BETA: .0002

.0001, .OOO?

,,,MPI r: TEMPtRATllRE 18.8 C INCUBATION TEMPERATURE 24.0 C

CHLOROPHYLL .R7

140

4?

RNA

DNA

PROTETN:

4.60

4.52

35.50

AMMONIA

NITRATE

SILICATE

.10

1.11

1.11



tAT 33 33.6 t N
nATF 11j/05/81

OTSCnVERY 1981

LONG 33 32.1'W STATION NO. 10361
DEPTH 60 M

I p I p I P I p

9~R .n? 596 .03 670 .01 583 .09
5'18 .1 P 444 .13 316 .13 193 .36
160 • ? 8 131 .34 108 .29 94 .36

Ph .33 69 .29 40 .22 33 .26
?? .12 20 .26 16 .14 8 .U7

7 .10 >', .04 I) .05

PARAMETER VALUES

I
IN
tn
I

ALPHA I .010 BETA: .0017

.44, ( .009, .012 ) .0011., .0023

~hMDLF TE~PERATURE 18.8 C INCUBATION TEMPERATURE 19.6 C

NITPnCI=N

.87

140

42

RNA

ONA

PROTEINI

4.60

4.52

35.50

NITRATE

SILICATE

.10

1.11

1.11



Lt.T 33 34.8'N
nAH 115/0,,/Pl

~rSCOV~RY 1981

LONG 33 32.1'W STATION NO. 10362
f)EPTH 56 M

T p I P I p I p

740 .03 452 .08 168 .25' 123 .32
fiB .34 53 .32 32 .26 19 .18
11 .ll? 5 .10 3 .05 2 .02

1 .03

PARAMETER VALUES

• 49,

ALPHA: .014

( .013, .015 )

RETA I .0022

.OOUh .0027

SAMPI. F H"1PERATURF 18.0 C INCURATION TEMPERATURE 15.5 C

('HLORODHYU

CARRON 12R

41

RNh

ONA

PROTFI"l:

4.03

7.72

24.15

AMMnNTA

NTTRATE

SILICATE

.44

.61

1.13



nl~COVERY 1981

r

Lt\T 33 14.8'N
OATE 15/0'1/81

p T p T P

ST~TION Nn. 10362
OEPTH 56 M

T p

lff- .00 740 .01 370 .07 156 .09
1?3 .13 SP .13 51 .16 30 .09

lR .13 13 .07 6 .04 3 .04
? Ii' 1 .01•.. c.

PARAMETER VALUES

I
c.N
---J
I

.1B ALPHfI : .009 BETh : .0006

• ? 1 ) ( .007, .010 ) .0004, .0008

~AMPL~ TFMPERATURE lb.O C INCURATTnN TEMPFRATURE 27.5 C

CHLORnDHYLl

ChRPnN

1.30

1 ? q

RNA

i)NA

PROTEIN:

4.03

7.72

24.15

~MMnNlf.I

NITRATF

SILICATE

.44

.61

1.13



LAT 33 34.FPN
nATF 111/0lJ/Rl

DIscnVERY 19R1

LONG 33 32.lIW STATION NO. 10362
DEPTH 56 M

T p ! p I p T p

941) .03 616 .08 4t1 .21 164 .32
100 .35 71 .34 55 .25 30 .24

17 .16 13 .10 (, .04 1 .04
? .()3 1 .02

PARAMETER VALUES

i

VI
00
!

.:;6 ALPHA : .010

( .009 •• 011 )

RtTA I .0016

.0011. .0020

SAMPLE TEMPFRATURE 18.0 C INCURAfION TEMPERATURE 23.0 C

CARRON 128 DNA

PROTEIN:

4.03

7.72

24015

AMMONIA

NITRATE

SILICATE

.44

.61

1.13



LAT ".q 34.B'1IJ
OAfE 15/05/81

OI~COV~RY 1981

LONG 33 12.l'W STATION NO. 10362
DFPTH 56 M

T p J p I P I p

9J::;fj .0" '83 .16 316 .21 108 .38
R6 .44 64 .35 33 .27 ?O .18
16 .11 l .06 5 .04 3 .00

? .00

PARAMFTER VALUES

!
(,N

\0
I

.63 ALPHA : .011 AETA : .0017

.50, .7h ( .009, .012 ) .0010, .0025

~AMPLF TFMPERATUR~ IR.e c INCURATION TEMPERATURF 20.5 C

CHLOR[lPHYL! 1.30

128

41

RNh

PROTt:INt

4.03

7.72

24.15

t\MMONI6

NITRATF

SrLICATt

.44

.61

1.1 3



tilT "33 34.tPN
fHlTF 15/05/81

OI~COVFRY 1981

LONG 33 32.1'101 STATION NO. 103hZ
DEPTH 56 M

T P I p I p I p

731 .10 419 .?3 185 .45 115 • 59
90 .49 ')9 .55 10 .49 15 .34
11 .21 I) .12 3 .07 1 .04

1 .03

PARAMETER VALUES

8
.j::>.
o
I

• 68,

.74

.7G

ALPHA: .028

( .0?5, .030 )

BFTA: .0020

.0016, .0025

~At>1PLf TEMPERATIIPF 18.0 C INCUBATION TEMPE~ATURE

rHLOR[loHYLI

NITROG!=N

.42

104

36

RNA

DNA

PROTEIN:

1.43

2.34

AMMONIA

NITRATE

SILICATE

.44

.61

1.13



LhT 33 34.R'N
!HTf 15/05/81

LONG 33 32.1'1./ STATION NO. 10362
DF.PTH 56 M

I p I p I p I p

Gf!-, .07 '118 .13 185 .28 127 .37
>:17 .31 54 .35 36 .26 20 .18
14 .1') 6 .05 3 .05 2 .04

1 .03

PARAMETER VALUES

I
+:>.....
I

PS : .47 AL PH A I .013 BETA I .0011

( .012, .014 ) .0008, .0013

SAMPLE TEMPERATUPE 113.0 C INCUBATION TEMPERATURE 27.5 C

CARU,ON

~I TTR DC; F t\.!

.42

104

RNA

DNA

PROTEIN:

1.43

2.34

AMMONIA

NITRATE

SILICATE

.44

.61

1.13



LAT ~1 "14.8'N
DATE 1'3/011/81

DI~COVERY 1981

LnNG 33 32..1'W STATION Nn. l036Z
DFPTH 56 "1

I p I p I p I p

A01 .09 476 .26 341 .41 131 .56
05 .51 51 .54 27 • 315 16 .21:)
11 .13 S .12 3 .07 2 .03

1 .04

PARAMETER VALUES

!
.j:>.
N
I

.80 At PHh : .018 BETA I .0016

.d7 ( .016, .020 ) .0014, .0023

~A~PLE TEMPERATUR~ INCUBATION TEMPERATURF 23.0 C

CHLOROPHYLl RNfI 1.43 ·~MMONIA .44

104

36

DNA

PRnTETN:

2.34 NITRATE

SILICATE

.61

1.13



ttlT 33 34.8'N
nhTE 1510';·/fil

nISCnV~RY 1981

LONG 33 32.1'lN STATION NO. 10362
Oc:PTH 56 M

r p I p I p I p

670 .17 444 .37 193 .69 131 .68
94 .6b 40 .44 22 .31 16 .25

p .13 I) .14 :3 .06 2 .05

PARAMi:TER VALUES

I
.j::.
tN
I

PS : 1.21. ALPHA: .017 .0033

1.10, 1.31 ( .016, .01A ) .0027, .0039

SAMPLE TEMPERATUPF 18.0 C INCUqATION TEMPERATURE 20.'? C

NITRDGFN

.42

104

36

RNA

DNA

PROTETN:

1.43

2.34

AMMONIA

NITRATE

SILICt\TE

.61

1.13



LAT 34 OOdlN
nATE 1~/O')/81

lONG 32 49.9'W STATION NO. 10364
DEPTH 60 ~

T p I p I p I p

070 .00 945 .00 723 .00 699 .04
64'5 .OR 59? .03 501 .02 411 .0'5
374 .02 189 .23 164 .21 121 .29
115 .27 88 .31 82 .34 58 .31

57 .37 32 .39 28 .31 19 .32
17 .34 11 .26 11 .24 5 .17

4 .17 3 .12 3 .12

PARAMETER VALUES

ALPHA: .037 ~ETA : .002?

.44, .49 ( .034, .040 ) .0019, .0026

~AMPL~ TFMPFRATURE INCUBATION TEMPERATURE 15.0 C

C4l0ROP4YLl .62

10:'1

36

RNA

DNA

PROTEINs

3.36

4.76

24.80

AMMONIA

NITRATE

SILICATE

.21

.59

1.1.5



L~T 34 OO.l'N
nATF 16/0"J1 R l

nISCQVFRY 1981

LONG 32 49.9'W STATION NO. 10364
flFPTH 60 M

T D I p I p I p

q 4"i .07 P71 .03 814 .05 690 .04
I'jQ6 .\)6 1;,22 .OR 493 .07 386 .08
?oq • 11 164 .11 131 .12 123 .20

Rh .1-\ ::>4 .17 lR .18 14 .09
13 .Of\ I) .07 3 .05

PARAMETER VALUES

I
~
tn
I

PSI • 18 AL PH A I .015 .0003

• 16 ~ .?O ( .012, .018 ) .0002, .0004

SAMPLE TEMPERATURE lA.() C INCUBATION TEMPERATURE 28.0 C

.62 RNfl 3.36 AMf1nNIA .21

10fJ flNA 4.76 NITRATE .'59

~. TT Rn(, r N PROTEIN: 24.80 SILICATE 1 .15



lhT '~4 00.1 H,J

fHTi-: 16/01;/81

OISCOVERY 1981

LOt-.1G 3? 49.9'W STATION NO. 10364
DEPTH 60 "'1

T p T p I P I p

SQh .Oh 8?h .07 711 .07 666 .09
546 .10 452 .07 431 .11 242 .18
205 .14 174 .18 148 .20 115 .22
111 .22 RO .23 45 .20 43 .22

30 .(2 19 .19 1R .19 11 .17
10 .14 6 .12 6 .11

PARA~1ETFR VALUES

I
.po.
C]\
I

P <'\ : .')4 ALPHA: .023 BET A : .0004

.23, ?• ,._J ( .021 •• 026 ) .0004, .0005

~AMPLF TFMPFRATUQF INCUBATION TEMPERATURE 22.5 C

CHLOROPHYLL RNA 3.36 AMMllNIA .21

106

36

f)NA

PROTETN:

4.76

24.80

NITRATE

SILICATE

.59

1.15



LAT 34 OO.lIN
rHTF Ib/05/Rl

nTSCOVERY 1981

LONG 32 49.9'W STATION NO. 10364
DEPTH 60 M

T p T p I p I P

R?6 .02 731 .05 657 .06 616 .14
51', <:: .1 u 411 .20 2159 .19 217 .30
IBO .24 1 4 8 .27 118 .33 113 .? 9

63 .37 49 .39 46 .34 36 .40
34 • 41 24 .39 23 .33 13 .22
12 .2? 6 • 1 B 7 • 1 '7

PARAMETER VALUES

I
oj::.

--J
I

p S : .45 6LPHA : .030 RETA : .0012

.42, .47 ( .026, .033 ) .0010, .0014

~AMPlE TFMPFRATURF 18.0 C INCURATION TEMPERATURE 20.0 C

CHIOPOPI-WLf

C llR R01\)

NITROGFN

lOA

36

RNA

DNA

PROTETNI

3036

4.76

24.80

AMMONIA

NITRATE

SILICATE

.21

1.15



LAT 33 31.9'N
nATF 16/05/81

OI~COVERY 1981

LONG 33 32.3·W STATION NO. 10365
f)EDTH 43 M

----------------------------------------------------------------------------------
T p T p I p I p

719 .09 472 .09 180 .18 135 .21
90 .31 h3 .24 30 .24 13 .18

4 .08 3 .08 2 .07 1 .OA

PARAMETER VALUES

I
.{:::.

00
I

PS ."30 ALPHA : .023 ~ETA : .0006

.27, .32 ( .019, .027 ) .0004, .0008

SI\MPLF TEMPfR4TIIRE

C~LOROO~YLL

18.a I,

RNh

INCUBATION TEMPERATURE

AMMONlh

15.0 C

.25

CARRON

NITQ[JGt=N

121

32

ONA

PROTETN:

5.74

33.30

NITRATE

SILICATE 1.37



LH 33 31.9'N
nhTf 16/05/81

OI)COV~RY 1981

LONG 33 32.3 1 W STATION NO. 10365
nEPTH 41 M

I P I p I P I p

7T:j? .11 3"'1 .21 172 .2'5 117 .28
711 .27 i' J:; .32 29 .29 19 .24) ,)

12 .17 f. .14 2 .11 1 .09
1 .OR

PAPAf1EIER VALUES

I
.j::>.
\0
I

os I .31

.34

I\LPHA ; .030

( .025, .035 )

BET<\; .0004

.0003, .0005

SAMPLE TEMPERATURE 18.8 f. INCUBATION TEMPERATURE 18.0 C

CHl.ORDPHYLl I

CARRON

• B1 RNA

nN A

PROTEIN:

1:).74

33.30

AMMONIA

NITR;\TE

SILICATF

.?5

1.35

1.37



l!lT 3~ 31.9'''1
06T£ 16/01=;nn

0ISCOVFRY 1981

LONG 13 ~2.3'W STATION NO. 10365
DEPTH 43 M

T P T P I p I P

707 11=; 452 .17 176 .19 127 .27t'

A? .30 66 .27 34 .25 21 .25
16 .21 R .18 5 .14 3 .13

? .12

PARAMETER VALUES

I
U1
o
I

4LPH~ : .03R !=lETA : .0003

.?9 ( .032, .044 ) .0002, .0004

'AMDLF TFMPtRATURF Id.A r: INCUBATION TEMPERATURE

C-ll D!< (]PHYLl RNA 3.98 AMMONU

PI

32

DNA

PROTEIN.

5.74

33.30

NITRATF

STLICATE

1.35

1.37



Lt\T 33 31.9'N
ntl,Tr: 16/05/':q

OT'CnV~RY 1981

LONG 33 32.3'W STATION NO. 10365
r)EPTH 43 M

I o T P J p I p

7?3 • 11) 444 .20 180 .21 127 .29
gq .32 h9 .31 28 • 26 20 .7.15
11 .1e h .12 Ii .07 4 .09

PARAMETER VALUES

I
tTl
I-'
I

P~ .33 ALPHA : .021 '3ETA : .0004

.3~ ( .019, .024 ) .0003, .0005

'AMPLF TEMPFRllTURE 18.8 r: INCUBATION TEMPERATURE 22.0 C

CHLOROPHYLL :

CARRnN

NTTRnGFI\I

.61

121

12

RNA

DNA

PROTFIN:

5.74

33.30

AMMnNIA

NITRATF

SILICATF 1.37



LAT 33 31.q1N
• nf\TE 16/05/Rl

DISCOVERY 1981

LONG 33 32.3''''' STATION NO. 10365
DEPTH 43 M

I P T p r P I P

904 .03 476 .07 361 .11 154 .IR
119 .20 86 .2::> h5 .18 31 .17

1 ~ .14 11 .10 4 .06 3 .04
2 .05 1 .03

PARAMETER VALUES

I
(fl
N
I

P <:; I .25 ALPHA; .012 BE TA ; .0006

.24, ( .011, .014 ) .0005, .0007

~A~PLE TFMPFRATURE TNCUBATION TEMPERATURE 15.0 C

'" I TI< OG Ft'J

.51l

31

RNA

DNA

PROTEIN:

1.07

1.59

AMMONIA

NTTRATE

SILICATE

?".- "

1.37



JISCOVEQY 1981

I

Lt\T 11 '31.9'1'J
nt\TI: 16/0S:;/Rl

o T p T P

STATION NO. 10365
DFPTY 43 M

I p

884 .10 472 .31 164 .25 119 .29
87 .30 34 .31 ?O .18 13 .14

7 .09 3 .07 2 .06 1 .06

PARAMElER VALUE':;

I
U1
V-I
I

•:r3 ALPHA : .016 qFTA : .0003

.30, .37 ( .013, .020 ) .0002, .0004

~AMPLE TEMPERATURE

C4LOROPYYLL

18.8 C

RNA

TNCU8ATION TEMPERATURE

t\MMONIlI

18.0 C

.25

8'1

33

DNA

PROTEINI

NITRATE

SILICATE

1.35



L~T 33 31.9'N
fHTF lA/OS/R1

DISCnVERY 1q81

LOl\i(; 33 32.3'W STATION NO. 10365
DFPTH 43 M

T D I p I p I p

575 .14 ?q~ .17 164 .19 8? .20
60 .2? 23 .13 14 .12 8 .09

4 .10 '3 .08 2 .OR

PARAMETER VALUES

I
tn
+>­
I

.21 ALPHA : .016 ~t:TA : .0001

.23 ( .013, .020 ) (0.0000, .0002

S~MPlE TEMPERATURE INCUBATION TEMPERATURE

CHLOROPHYll 'jl';." )

DNA

PROTETN:

1. 07

1.59

AMMONIl\

NITRATE

SILICATE

1.35

1.37



LAT 33 31.9 t N
n~H 16/05/81

OISCnVERY 1981

LONG 33 32.3 t W STATION Nn. 10365
OEPTH 43 "1

T p T p I P I P

760 .12 483 .1f! 209 .27 105 .?9
74 3~ 4? • 26 2' 20 22 18. . _0 • •
1 n 1':\ 7 .IS; I; .11 4 .08• "".

PARAMETE~ VALUES

I
CJ1
CJ1
I

oS .14 ALPHA J .01b FlETA t .0005

.36 l ( .013, .018 ) .0003, .0006

ShMPLE TEMPERATURE IN(UBATIGN TE~PERATURE 22.0 C

UH.nROOHYLL :

CARRON

RNA

f1NA

PRflTnNz

1.07

1.59

AMMflNIA

NITRATE

SILICATE

1.35

1.37



LAT3? 07.2''')
OATE 20/0S:;/81

OT~COVEPY 1981

LONG 27 57.8'W STATION NO. 10368
DE PTH 110 M

T p I P I p I p

A45 .?4 "'26 .55 79 .54 63 • 40
34 .48 17 .31 5 • 29 3 .23

2 .22 1 .19

PARA"1ETER VALUES

I
trI

'"I

PSI

.41), • >;?

ALPYA : .096

( .062, .131 )

BETA: .0001

(0.0000, .0003

~AMPLr TFMPERATURF 18.0 C INCURATION TEMPFRATURE 15.5 C

f:4LOROPHYLL

CARRflN

NTTPflGFN

71

RNA

DNA

PROTEIN.

1.14

2.16

32.10

AMMONIA

NITRATE

SILICATE

.12

.19

.89



LlIT 32 07.2'N
nATF 20/05181

OTSCnVERY 1981

LONG 27 57.8'W STATION NO. 10368
Oi:PTI-i 110 M

--------~-------------------------------------------------------------------------
T p T p I P I P

q21 .54: 4"18 .40 179 .59 82 .40
A 5> .47 31 .38 19 .43 6 .22

3 .20 ? .1 4 2 • 13

PAR\METFR VALUES

I
(Jl

'-J
I

PS .47 ALPHA : .052 .0000

.43, • "j 1 ( .039, .066 ) (-.00011 .0001

18.0 C INCURATTON TEMPERATURE

CHLopnPHYIL :

C!JRpnN

NTTPnCFN

.2?

71 ONA

PROTEIN:

1.14

2.16

32.10

AMMONIA

NITRATE

STLIC4TE

.12

.19

.89



Lf\T 32 07.2'N
rHlIE 20/05,/Rl

DISCOVERY 19A1

LONG 27 57.8'W STATION NO. 10368
OFPTH 110 M

I o T p I p I p

709
131

'"

.23
• 3 5
.?9

494
109

4

.21

.39

.20

247
26

3

.33

.38

.20

171
10

.32

.27

I
U1
00
I

PARAMETER VALUES

.39 U PHA I .065 BETA I .0004

.37, .42 ( .057, .073 ) .0003, .0005

SAMPLE TEMP~RATURE IB.O C INCUBATION TEMP~RATURE 24.0 C

.2?

71

RNA

nNA

1.14

2.16

AMMONIA

NITRATE

.1?

.19

r-nTROGEN P'ROTFIN: 32.10 SILICATE



LflT 32 07.2 t r..J

flATE 20/0~/R1

DISCOVERY 1981

LONG 27 57.8'W ST~TIOI~ NO. 1036R
DEPTH 110 M

T D T p I P I p

A77 .07 4tA .24 243 .32 Z07 .35
147 .34 27 .36 10 .31 15 .21

'1 .11

PARAMETER VALUES

I
U1
\0
I

ALPHA: .044 IiET~ : .0008

• "if) ( .036, .053 ) .0005, .0011

~AMPLE TEMPeRATURE IR.O C INCURATrON TEMPERATURE 20.15 C

CHLORnPHYLL

CARRilN

.'?'

PROTEIN:

1.14

2.16

32.10

AMMONIA

NITRATE

STLICI\TE

.12

.1 q



L~T 32 07.2'N
fHTE ?O/05/81

DI~COVERY 1981

LONG 27 57.B'W STATION Nn. 10369
OI=PTH 110 M

I P J P I p I p

qqA .04 665 .04 53F> .15 275 .25
lQ~ • 4 ~ 60 .37 32 .43 23 .26

11 .23 7 .21 5 .09 4 .07

PARt\METFR VALUES

I
0\
o
I

ALPHt\ : BETt\ : .0017

• 48, .74 ( .017, .025 ) .Ou09, .0025

~t\MPLE TFMPF~ATURE 18.0 C INCUBATION TEMPERATURE 15.5 C

CHLOROPHYLl.

"I lTD 0 ~ F N

.1?

4u DNA

PROTfTN:

.71

1.23

8.35

AMMONIA

NITRATE

STLICI\TE

.12

.19

.89



LhT 32 07.2'N
rHTE ?0/05/Rl

nTSCnVFRY 1981

LONG 27 57.8'W STATION NO. 10368
Df=PTH 110 101

T p I p I p T p

qh4 .07 717 .07 470 .18 207 .25
13 ~; • ? t! 71=. .30 h7 .32 33 .32

17 .2~ 11 .22 4 .13 2 .12
? .08 1 • ('1

PARAMETER VALUES

.34 A.L PHA S .034 BET A s .GOOh

( .030, .038 ) .0005, .0007

SAMPLF T~MPFRATURE 18.0 C INCURATION TEMPERATURE 18.2 C

CHL OR OOYYL I

('ARRON

~.I I T P 0 GF ~J

.12

40

RN6

ONA

PROTETNs

• 71

1.23

8.35

AMMONIA

NITRATE

SILICATE

.12

.19



Lt\T32 07.?'N
DATE 20/0l3/Hl

nlSCOVERY 1981

LO~!G 27 57.8'W STATION Nn. l036R
DI=PTH 110 !'1

T p T p I p I p

891 .09 1;58 .18 179 .21 139 .25
67 .22 32 .16 19 .15 13 .15

6 .10 ~ .12 2 .08

PARAMETER VALUES

I
0\
N
!

PS .26 lILPHA : .016 ·HTA : .0002

.10 ( .011, .020 ) .0001.. .0004

'AMPLE TFMPERATURi INCUBATION TEMPERATURE 24.0 C

CHLOROPHYll

NTTRf)C:FN

.12 RNA

ONA

Il'ROTETNI

.71

1.23

8.35

NITRATE

SILICATE

.12

.19

.89



LAT 32 07.2 1 N
nATf 20/0,;;/Pl

DISCOVERY 1981

LONG 27 57.S I W STATTON NO. 10368
OFPTH 110 M

T p I p I p I p

98;< • 12 /,;45 .12 43/1 .20 231 .27
1(;'" .27 24 .27 16 .23 8 .21

1::, • P 3 .18 3 .16

PARAMETER VALUES

I
Q\
VI
I

.28 ALPHA : .051 qETA : .0003

( .30 ( .042, .060 ) .0002, .0003

~AMPlE TEMPERATURE 18.0 r: INCURATION TEMPERATURE 20.5 C

.1. ?

40

RNA

PROTE-IN:

.71

1. 23

AMMONIA

NITRATE

':Tllr.~TF

.12

.1.9

.89



LAT 32 23.1'N
DATE 22/05/Rl

OT~CDVERY 1981

LONG 33 31.2'W SThTION NO. 10311
DEPTH 19 "1

T o I p I p I p

R45 .08 526 .12 19 .24 63 .25
34 .24 11 .20 12 .13 '5 .09

'3 .Ob 2 .O~ 1 .05

PA.RAMETER VALUES

.27 ALPHA I .020 I1ETA I .0004

( .011, .022 ) .0003, .0005

1H.e:; C INCURATION TEMPERATURE 15.5 C

rYtnRflPHYlL : 3.96 AMMDNTA .11

198

1'1

DNA

PROTFIN:

5.50

32.50

NITQATF

SILICATE

.42

1.10



L~T 12 2':l.1'~

DATf ?210~/Bl

nISCOVF~Y 1981

L 0 ~1 G 'i 3 3 1 • 2 ' W STATION NO. 10371
DEPTH 79 M

J p T p I p T p

~Pl • 1 ? 4';;8 •10 135 .20 8 2 .22
h5 • 23 31 • 23 19 • 21 12 • 17

h • 1 2 3 • 1u 2 • 09 2 • 05

PARAMETER VALUES

I
Q\
U1
I

os .24 ALPH6 : .028 BETA : .0003

.,l:1 ( .024, .032 ) .0002, .0004

~A~PLE TEMP~RATUR~

CHLOR(]DHYLL kNit

INCUBATION TEMPERATURE

AMMONIA

18. q C

.11

1q8 5.50 NITRATE

NTTDOGEN PROTEINI 32.50 SILICATE 1.10



LAT 32 23.PN
r)ATE 22/05/Fl

nISCOVERY 1081

LONG 33 31.2'W STATION NO. 10371
DEPTH 79 M

I o T p I p I p

.09

.28
247

6
.17
.22

171
3

.21

.14

I
(J'\
(J'\
I

P <; I

.27, .31

PARAMETER VALUES

ALPHA: .061

( .052, .071 )

BETA t .0007

.0001:;, .0008

'AI\1PlE TP1PFRATtlRF INCUBATION TEMPERATURE 25.11 C

CHLOROPHYLl

~I ITPOGFN

.79

U3

DNA

PROTEIN:

5.50

32.50

AMMONIA

NITRATE

SILICATF

• 11

.42

1.10



LH 32 23.1'N
OhTE 22/05/81

OJSCOVERY 1981

LONG 33 11.2'W STATION NO. 10371
DEPTH 79 M

T p I p I p I P

46h 109 207 .22 147 • 22 99 .26
4f, I ZP 27 .30 21 • 21 10 .21

7 .13 1', • 10 3 .07

PAQAMETER VALUES

.33 ALPHA: .024 BE TA I .0008

.31, ( .022, .027 ) .0006, .0011

SAMPLE TEMPERATURE INCUBATION TEMPERATURE 22.0 C

CHL[JRnp~YLL t

NTTRnGEt\l

.79

198

18

ONA

DROTFIN: 32.50

NITRATE

SILICATE

.1 1

.42

1.10



L~T 32 13.1
'

'1
[)ATf 22/05/81

OI~COVERY 1981

L n1\1 G 3 '3 31 • 2 1 \oJ STATIO~ Nn. 10371
DEPTH 79 M

I p T P I p I P

964 .03 l'J. 7 .04 470 • O~ 207 .21
135 .24 67 .21 33 .22 17 .14

11 .12 4 .06 2 .04 2 .04
1 .03

PARAMETER VALUES

.34 ALPHlI : • (H2 RETA : .0010

.30, • '3 R , ( .011, .013 ) .0007, .0013

~6MPLE T~MPFPATURt

CHLOROPHYLL .40

CAR rWN

~! I TR flGr- N

INCUBATION TEMPERATURE 15.5 C

RNA 1.14 AMMONIA .11

fHH 2.09 NlfRATE .42

PRfJTFINt SILICATF 1.10



lllT 32 23.1'N
r)~Tf- 22105/Rl

DISCOVERY 1981

LnNG 33 31.2'W STATION NO. 10371
DEPTH 79 M

T p T p I p I p

BCi7 • 04 11 "; R • OR 119 • 16 139 • 20
R1. ,,, h7 • 25 32 • 24 19 • 18• ..-< ,oj

1 3 • 17 h • 1 0 3 • 05 '3 • 05
? .04

PARAMETER VALUES

I
0\
1.0
I

PI) : .29 ALPHA ; .018 BETA : .0008

.28, .11 ( .017, .020 ) .0001, .OOOCI

SAMPLE TEMPERATURE lB.I:) C INCUBATION TEMPERATURE 18.8 C

CYLOROPHYLl

tliITRilGf::N

.40 R.NA

ONA

IlRnTEIN:

1.14

2.09

AMMONlh

NITRATE

SILICATE

.11

.42

1.10



l ~ T '1 2 2 3 • 1 ' I\j

nATE 22/0"5/81

DISCOVERY 1981

lOt\IG 33 31.Z'W STATION NO. 10371
DJ:PTH 79 M

T p I P I p I p

64>:' .08 43 t3 .1'; 231 .14 167 .22
131 .27 10:; .37 8 .32 '5 .29

'3 .20 3 .20

PAR.AMETER VALUES

i
'-I
o
I

.43 ALPH~ : .076 RETA : .001"5

( .063, .090 ) .000d, .0021

SAMPLE T~MPERATURE IH.5 C INCURATION TEMPEQATURF 25.5 C

CYLOPOPHYU

CAR R ON

NTTROGFN

.40 RNA

DNA

PROTEIN:

1.14

2.09

AMMONIA

NITRATE

SILICATE

.11

.42

1.10



L~T 32 23.l'N
I1ATE 22/05/81

DISCOVERY 1981

LONG 33 31.2'W STATTON NO. 10371
DEPTH 79 M

T p I p I p I p

qQf-, • 2/ on? .19 538 .1B 19'5 .30
143 .17 117 .27 60 .29 23 .26

11 .1' 7 .10 , .08 4 .07

PARAMETER VALUES

p S : .?7

.30

ALPHA: .020

( .015, .025 )

RFTA: .0001

(0.0000, .0002

~~MPlE IEMPERATlIRE INCUBATION TEMPERATURE 22.0 C

CHlOR[)PHYLL

CARPON

.40 RNA

PROTETN:

1.14

2.09

AMMONIA

NITRATE

SILICATE

.11

1.10



LAT 34 05.7 1 !\!
nATF 23/05/81

DISCOVERY 1981

tONG 34 37.2 1 \tJ STATION Nn. 10372
DEPTH 67 1'1

I p T p I p I P

996 .00 924 .00 789 .10 697 .13
A37 .1 B I') 78 .06 486 .13 4"4 .11
')47 .'.:\0 201 .4~ 155 .44 131 .34

87 .45 R3 .36 67 .44 62 .40
36 4r::. 30 .40 19 .34 17 .36•
l? .?'" t: .19 6 .19 4 .17

4 .14

PARAMETER VALUES

!
---J
N
!

ALPHA : .035 .0013

.49, .S)h ( .030, .039 ) .0010, .0015

<'AMPLE TFt1PFPATURE INCUBATION TEMPERATURE

CHLOROPHYLl

C~RRON 71

16

RNA

DNA

PRflTf:TNI

1.36

3.54

hMMONIA

NITRAT!=

SILICATE

.15

1.25

1.17



OISCOVERY 1981

I

LhT 34 05.7'N
OllTF 23/05/81

P T P I p

STATION NO. 10372
DEDTH 67 M

T p

99(-' .;>7 924 .27 789 • 24 697 .30
f-,37 .21 r:;,78 .28 486 .26 454 .23
1"5 .24 131 .1q 87 .21 83 .20"

h7 .22 6? .20 36 11; 30 • 1 l':;
• ,J'

17 • 1 3 12 .14 12 .10 6 .11
A • 11 4 .11

PARAMETFR VALUES

.24 ALPHA : .012 BETA : .0000

.22, .26 ) ( .009, .014 ) ( (;.0000, 0.0000

SAMPLE TEMPERATURF lB.;; C INCUBATION TEMPERATURE 19.0 C

CHLOROPHYLL:

CARRON

.68

73

RNA

DNA

PR'lTETN:

1.36

3.54 NITRATE

SILICATE

.15

1.25

1.17



nISCQVERY 1981

T

ttlT '14 05.7'N
f'ATE 23/0"/Rl

p I p I P

STATION NO. 10372
OEPTH 67 M

I P

Q24 1 .07 7b9 1.09 697 l.On 637 .92
r;7P 1.10 486 .97 454 .94 247 .89
203 • 8 11 15'5 .77 131 .73 R7 .R6

I'q .80 67 .76 62 .83 36 .83
1° .74 17 .75 12 .60 6 .48

A .~ .,

PARAMETER VALUES

pc; .90 AL PHA : .098 !3ETA : .0000

.94 ) (-.0001, .0001

~AMPlF TF~PERATUP~ INCUBATION TEMPERATURE 19.0 C

.10:3

73

16

DNA

PROTEIN:

3.54

AMMONIA

NITRATE

SILICATF

.15

1.2.5

1.17



LU 34 05.7'N
nl\TE 23/05/81

LONG 34 37.2'\"/ STATION NO. 10372
DF:PTH 67 "1

T p I p I p I p

97f- .16 777 .20 745 .115 637 .28
4Hh • ? 2 243 .42 143 .40 143 .44

99 .4" 'is .48 72 .50 65 .'50
':If< .49 21 • I'; 1 ?1 .56 12 .47
1 2 .49 7 .36 7 .26 4 .26

4 .21

PARAMETER VALUES

I
-....]
(J"I

I

.5~ ALPHA : .072 BETA : .0008

• r:c 7 1 ( .065, .079 ) .0007, .0009

'AMPLE TEMPERATURE 18.5 C INCU8ATION TEMPERATURE 19.0 C

CHLOR[!PHYLf

r h RR lJ ~l DNA

1.36

3.54

AMMONIA

NITRATE

10 PROTFTNt 9.8R SILICATE 1.17



LhT 35 21.7
'

N
nATE 24/05/81

nIScnVERY 1q81

LONG 35 28.6'W STATION NO. 10373
DEPTY 86 M

I P T p I p I p

11;:>1) .If, 498 .18 235 .28 96 .23
73 .21) 2? .22 14 .21 6 .1B

3 .11 2 .12 2 .09

PARAMETER VALUES

I
-...,)

CJ\
I

.?'J AlPHA: .043 B!=TA Z .0001

• 241 2··· 7..- .. ( .037, .049 ) .0001, .0002

S4MPlE TF~PERATURE 18.0 C INCUBATION TfMPERATllRF 15.5 C

CHL(l~ODHYLL

CARRON

NTTRn~FN

.t>?

70

14

RNA

PROTEIN:

3.67

16.93

ANMONIA

NITRATE

STtICATE

.11

.d4



LAT 3" 21.7'''l
nAIF 24/0':;/ R l

nISCOVERY 1981

LONG 35 28.6'W STaTION Nl. 10373
OtPTH 86 1'1

I p T p I p T p

'177 .06 482 .20 219 .23 123 .29
(Iq .?8 62 • '3 ? 36 .31 24 .30
1 h ?1', 7 .20 4 .15 3 .12.;. -",'

2 .10

°ARAMETER VALUES

DS

.32,

.34

• '1 5

ALPHA t .039

( .036, .043 )

RETA t .0005

.0004, .0006

SAMPLE TEMPERATURF

rHLORflPHYLL I

IH.O C INCURATION TEMPERATURE

AMMONIA

18.2 C

.11

7il I1NA NTT R 4TE .96

14 PROTEIN: 16.93 SILICATE .84



LAT "3") ?1.71~

DATE 24/0":/81

DT~COVERY 1981

LONG 3'5 ZA.h'W STATION Nn. 10373
DEPTH 86 M

I p T p I p I p

741 .09 ~ 1 8 .13 179 .1'1 123 .1 R
103 .18 48 .19 17 .16 10 .12

J; .13 4 .12 3 .10

PARAMETER VAL UES

I
-...]
00
I

• 1e,

.19

• 2()

ALPHA : .033

( .029, .038 )

"ETA: .0001

.0001, .0002

~AMPlF T~MPFRATURE lR.O r.

CHLCJR(JPHYLL

C~RBnN 10

14

DNA

PPOTFTNt

2.A'>

3.67

16.93

hMMONIA

NITRtl.TE

SILICATE:

.11

.98



LAT 3:; 21.70.)
nATE 24/01:;/81

nrSCrVERY 1981

l.ONG 35 2R.6'W STATION NO. 10373
DEPTH A6 i'1

------------------------------------------------~----- ----------------------------

T D T p I p I p

G5A .09 68l) .o/) 486 • 1 '5 267 .23
lGl .27 123 .27 84 .26 47 .27

25 .29 19 .27 11 .19 7 .13
I': • 1 i, 4 .10

PARAMETER VALUES

I
--...J
1.0,

.30, .34

ALPHA s .027 '1ETA s .0005

.0004, .0006

SAMPLE TF~P~RATURE INCUBATION TEMPERATURE 20.3 C

.6?

70 ONA

2.85

3.67

AMMONIA

NITRATE

.11

.98

~'I TR DC r N PROTEIN: 16.93 SILICATE .84



LA.T ':15 21.7'~!

OATF ?4/0""IfH

01SCOVFRY 1981

LONG 35 28.6'1,.1 STATION NO. 10373
DEPTH Sf, 1'01

r p I p I P I P

7':37 .01 494 .03 175 .16 139 .18
qe .27 63 .35 32 .36 19 .27
11 .25 6 .17 3 .15 2 .10

? • 10

PARAMETER VALUES

I
co
o
I

.47 ALPHA: .035

( .032, .039 )

BFTA: .0028

.0020, .0036

CHLDROPI-jYLL

1[1.0 C INClJBATION TEMPERATlJRE

AMMONIA

15.5 C

.11

NITRflGFN

65

12

ONA

PROTEIN:

2.00 NITRATE

SILICATE

.98



L~T 35 ?1.7 t N

OATE 24/05/81

nI~cnVERY 1981

LONG 35 2B.6'\.I STATIO~ NO. 10373
OFPTH 86 "1

T p r p T p r D

B93 .09 621 .14 215 .22 98 .33
6h .39 - 1 .'18 14 .33 B .20(' ..

4 .16 3 .13 2 .11

PARAMETER VALUES

I
00.....
I

.42 ALPHA: .043 ~ETA : .0009

• 39, .44 ( .03R, .047 ) .0007, .aOH)

SAMPLF T~MPFPhTURt IH.O C INCUBATION TEMPERATURE 18.2 C

CHLORflPHYLL

CARRON

.46

l? PROTEIN:

.85

2.00

AMMONIA

NITRATE

STLIC!\TE

.11



tAT 35 ?1.7'N
r)!lTE 24/0~/81

STATION NO. 10373
OEPTH 86 M

T o T P r p T p

99A .1 ? fl93 .12 470 .14 231 .27
11:)1:) .29 123 .27 98 .2.7 45 .26

17 .?6 9 .18 t:: .14 4 .13j

3 .13

PARAi'1ETER VALUfS

I
00
N
I

.30 U PHA I .037 BETA I .0003

.32 ( .032, .042 ) .0003, .0004

~AMPlE TEMPFRATURF INCUBATION TEMPI=RATURE: 25.0 C

CHLOPODHYU

~.ITTROr,CN

.46 RNA

DNA

PROT!=T"I:

.85

2.00

AMMONIA

t\lITRATE

')ILICATE

.11

.98



OI~COVFRY 1981

T

LAT 1~ ::'1.7''1
DATE 24/05/81.

p I p I p

STATION NO. 10373
DEPTH 86 M

I p

·'10>; .13 ~J90 .1? ~06 .?4 207 • 3 8
147 .36 10 ') .43 62 .41 35 .39

23 .30 1:> .26 R .19 6 .18
'" • 1 3

PARAMETER VALUES

.50 AlPHA: .027 BETA : .0010

.47, ."4 ( .024, .031 ) .0008, .0012

~AMPLE TFMPERATURF lEi.O C INCUBATION TEMPERATURE 20.3 C

CHL OR OPHYU

CARPm:

.40

12

D~iA

.81'i

2.00

hMMONf,\

NITRATE

SILICATE

.11

.98



OIScnVERY 1981

LhT 34 31.2'\1
OllTF 25/05/81

STATION NO. 10375
DFPTH 60 M

T p T p I p I p

~B5 .10 617 .11
Rl .30 3q .?h

6 .10 4 .06

155
21

3

.34

.19

.06

105
14

2

.35

.14

.06

PARAr1ETER Vt\LUES

PI) .41 H PHh : .013 9FTA : .0008

.46 ) ( .011, .014 ) .000h, .0010

'AMPI F THIPFRATURt 18.0 C INCUBATION TEMPERATURE 15.0 C

CHLOROPHYLL 2.65 AMMONIA

129 f)NA 5.18 I\JITRATE

15 PROTEIN: 14.80 SILIC~TF .43



thT 14 31.2'N
DATE ;>":·/05/81

DI~COVERY 1981

LONG 35 18.9'w STATION NO. l037~

DFPTH 60 "1

T p T p I P I p

869 .06 '''10 .11 223 .?8 151 .34
QA .31 71 .30 35 .33 22 .34
] 4 .74 R .1. ? 4 .11 3 .07

2 .05

PARAMETER VALUES

I
co
tn
I

PS r .40 H PYA t .026 BETA a .0009

.37, .44 ( .022., .029 )

SA~DLE TEMPERATURE 18.0 r: INCUBATION TEMPERATURE 17.8 C

C6RRON 128

Ril,l h 2.65 hW-10NTA .::>6

DNA 5.18 NITRATE .36

PROT!=TNI 14.80 SILICATE .43



L,~T 34 31.:>'1\1
OATF 25/0l)nn

STATION NO. 10375
DEPTH 60 M

T P T P I p I p

----------------~------------------------------------------------------------------

Fl13 • (n 64'5 .08 :>75 .17 167 .24
88 .25 52 .23 25 • 1 '5 16 .14

7 .10 ") .08 4 .06 3 .05

P/lRAMETFR VALUES

I
00
(J\
I

PS ALPHA: .011 BFTA : .000&

.10 ( .010, .013 ) .0006, .0010

'AMPLE fP1PFRATUR.t

CHLOROPHYLL .90

NITPnGFN 15

IB.O C INCUBATION TEMPERATURE 24.2 C

RNA 2.65 6MMONf6 .26

DNA 5.18 NITRATE .36

PROTEINI 14.80 SILICATE .43



l hT 34 31.2 H J

nt\TF 2"'/05/[11

DISCOVERY 1981

LONG 35 18.9'\01 sr~TION NO. 10375
DtPTH 60 M

r p T p I p I p

733 .07 I)'iR • 1 4 255 .24 179 .28
123 .3':1 87 .33 44 .29 27 .29

18 .26 10 .14 7 .10 ') .08
4 .0 7

PARAMETER VALUES

!
00
---J
I

.42 ALPHA : .019 f3ETA : .0009

.39, .44 , .017, .020 ) .0007, .0011

~AMPL~ TEMPERATURE 18.0 : INCU~ATlnN TEMPERATURE 21.0 C

U1LoprPHYLI .90 RNt\ 2.65 AMMONIA .'6
DNA "i.IA NiTRATE • '3 6

PROlfTN: 14.80 ~ ILICATE .43



lAT 34 31.2'''1
DAfF 25/0"/s:q

DI~COVERY 1981

l 0 ~I G ~ l) 1 8 • 9 ' \oj STATION NO. 10375
DEPTH 60 M

T p J p I p I p

713 .06 4h? .13 199 .41 159 .44
113 .52 79 .45 34 .3'5 18 .29

] 2 .19 h .10 3 .11 3 .09
? .07

PARAMETER VALUES

I
00
00
!

pc t\lPHA : .018 BETA : .0030

• 7} , .Q2 ( .016, .020 ) .0022, .0039

~AMPlF TEMPFRATURE TNCURATION TEMPERATURE 115.0 c:

UHORDpHYLI

NITPnGEN

.60

, )
"t ..

11

RNA

PRnn=INI

1. 94

2.19

AMMnNt6

NITRATE

SILICATE

• 36

.43



thT 34 31.2'N
nATF 2:>/Ot:;/R1

nTSCnVFRY 1981

LONG 35 18.9'\01 STATION NO. 10375
DEPTH 60 101

T p T p I P J p

AI? • 14 207 .31 155 • 49 97 .53
7') I" • 27 .4h 19 .38 15 .30• .··1

A • 19 4 .1l:) 2 • 1 :; ? .11

PARAf1E:TEk VALUES

I
00
(,Q
I

.66 ALPHA : .033 BETA : .0018

.60, • 72. ( .029, .036 ) .0012, .0023

<::AMPLE Ti::"1PFRATlIRF 18.0 r: INCUR6TION TEMPERATURE

CHLOROPHYLL

NTTROGEN

.AI)

42

11

PN.A

DNA

PROTETN:

2.19

AMMONIA

NITRATE

STLICA,TE

.26

.43



IhT 34 31.2'1\1
f\ATF 25/05/81

DT~COV~RY 1981

lONG 35 IB.9'W STATiON Nn. 10375
DEPTH 60 M

T p T p I P I p

74r:, .OR 490 .13 239 .31 104 .33
76 .35 40 .31 24 .22 15 .22

-, .17 '5 .l~ 3 .15 3 .09

PAPAMETER VALUES

i
\0
o
I

.34,

.38

.43

ALPHA I .025

( .020" .029 )

BETA I .0007

.0005, .0010

SAMPLE TFMPFRATUkE 1R.0 C INCUBATION TEMPE~ATURE 24.2 C

CHLDR[)Pyytl .60

4?

11

RNA

PROTEIN:

1.94

2.19

.H1MDNI A

NTTQATE

SILICATE

.26

.36

.43



DISCOVERY 1981

I

l,\T 3431.2 1 1\1
[)hTF 2'5/(\'")/81

D T P I P

STATION Nn. 10375
DEPTH 60 ,.,

I p

7Rq .10 58? • '11 267 .43 191 .49
123 .53 Ph .42 49 .39 31 • 44

,n .38 1 1 • 21 7 • 19 '5 .13
4 • 11

PARAMETER VALUES

I
ID
~

I

.';.8 HPHA : .026 BETA : .0009

.5? ( .022, .030 ) .0006, .0012

CAMPlF TEMPERATURE INCUBATION TEMPERATURE 21.0 C

CHLOROPHYll

NTTP(lhf=N

.60

42

11

RNh

Of\'A

PRnTtTN:

1.94

2.19

~MMONlfI

NITRATE

SILICATE

.26

.43



Lf,T 33 34.2 1 N
nhTE 26/05/131

nISCOVERY 1981

LONG 33 2B.0'\II STATION NO. 10376
[)!=PTH 45 ~

T P T p I P I p

825 .OR 617 .1 q 243 .24 105 .213
PI .29 39 • '3 1 21 .27 14 .20

f., .14 4 .09 3 .06 2 .03

PARAMETER VALUES

!
(.Q
N
I

.1i ALPHA : .025 BETA : .0004

.3'5 ( .022, .027 ) .0004, .0005

(AMPL~ TFMPERATURE 19.0 C INCUBATION TEMPFRATURE 15.0 C

CI--jlOROPHyLt

CARrON

.'38

43 DNA

PROTFTN:

2.70

18.45

AMMONIA

"lITRATE

SILICATE

.13

.32

1.06



LH 33 34.2'N
OhTF 2610S/Bl

D]~COVF.RY 1981

U)NG 33 28.0'W STATION NO. 10376
OEPTH 4J5 M

T T p I p I P

P,A9 .07 "10 .20 151 • 23 96 .40
71 .36 ':l~ • 29 22 • 28 14 .2 "i" ./

d • 115 4 .08 3 .04 2 .01

PARAMETER VALUES

I
\D
tN
I

.41 ALPHA t .022 HE TA I .0007

.37, .45 ( .018, .026 ) .0005, .0010

SAMPLE TEMPFRATURE 19.0 C INCUBATION TEMPERATURE

fHLOROPHYU : RNA

PRnTfTN:

1.98

2.70

18.45

NITRATE

SILICATE

.13

.32

1.06



LflT 3'1 34.?'1\l
nATE 26/0r-/81

OISCOV~RY 1981

LONG 33 28.0'W STATIO~ NO. 10376
OFPTH 45 M

T o I p I P I p

1313 .15 645 .1.8 27, .27 167 .29
114 • V) 25 .37 16 • 34 7 .21

5 • 18 4 .13 3 • 13

PARAMETER VAtUES

I
\D
.p.
I

PS .41 AlPHfI : .043 BETA : .0005

( .0"19, .047 ) .0005, .0006

~AMPlF TEMPERATURE

CHLOROPHYll

19.0 C

RNA.

TNCUBATION TEMPERATURE

AMMONfA

24.0 C

.13

CARRflN 41 nNA

PROTEINs

2.70

18.45

~ITRATE

SILICATE

.32

1. 06



DISCnVERY 19A1

T

tflr 33 34.Z'N
fHT:: 26/05/Rl

p I p I p

STATION NO. 10376
DEPTH 45 M

I P

733 • 2? ?55 .34 179 • 39 123 .39
F7 .'to 27 .411 18 .?B 10 .21

7 .21 ') .10 4 .02

PARA,""lfTER VALUES

I
(.Q

til
I

.46 ALPHA: .029 RETA : .0005

• 51 ( .024, .033 ) .0003, .0007

~hMptF TEMPtRATlIRF 19.0 C INCUBATION TEMPERATURE ?2.0 C

C4LODOPHYU RNA 1.98 AMMONIA .13

43 f)NA 2.70 NITRATE

~I I TR [J r F N PROTFIN: 18.45 STlIChTE



LAT 33 34.2'~

nATE 26105/81

DISCOVERY 1981

LON(; 33 28.0'W STATION NO. 10376
DEPTH 45 M

T P T p I p I p

71~ .08 462 .20 199 .43 159 .51-)
111 .60 79 .66 34 .40 18 .35

12 .2~ h .11 3 .11 3 .08
? .07

PARAMETER VALUES

D<; t ALPHA I .022 BETA I .0036

( .020, .023 ) .0027, .0044

~aMPlE TEMPERATURE INCURATION TEMPERATURE 15.0 C

r~.jLnRCiDHYLL I

CARRnN

.51

PO

RNA

DNA

PRiJTEIN:

1.69

2.38

AMMONIA

NITRATE

SILICATE

.13

.32

1.06



DTSCOVERY 1981

T

LhT ~3 ~4.?''l

OUE ?6/0 ri/bl

p T p I p

STATION N~. 10376
DEPTH 45 M

T p

h17 .~? 207 .71 155 .81 97 .77
72 .77 ?7 .56 19 .~I) 15 .34

f .26 4 • 14 2 .11 2 .09

PARAMETER VALUES

PS 1.04 U PH~ : .029 BETA : .0019

.97,1.11 ( .027, .031 ) .0015, .0024

~AMPLE TEMPFRATURE INCU~ATlnN TEMPERATURE 10.0 C

PHOROD4YL L .'11

so

?1

RNh

DNA

PRnTFTNl

1. 69

2.3R

~MMONlh

NITRATE

SILIChTE

.13

.32

1.06



lhT 33 34.2'N
nATF 26/01')/R1

OlscnVERY 1981

Ult.G 33 2d.0'W STATION NO. 10376
DEPTH 45 M

T p T p I p I p

745 ':I'" 4QO .37 239 .59 151 .60. '

7f> ."'4 40 .32 24 .35 15 .30
7 .18 l') .18 3 .13 '3 .11

PARAMETER VALUE<;

I
1.0
00
I

PS .65 ALPHA: .020 .0006

.74 ( .017, .024 ) .0003. .oooc)

',~~~PLt TEMPt::RATIIRE INCUBATION TEMPERATURE 24.0 C

CHLDRODHYLL .51

CAPpnN AO

NTTQOGFN 21

RNA 1. 69 AMMONIA .13

DNA 2.38 NITRATE .32

PkOTfTN: 9.45 <;ILI<:ATE 1.06



LilT 33 34.2'\1
OATf 26/0:,/'<1

DI~CnVERY 1Q 81

LONG 33 28.0'W STATION NO. 10376
DEPTH 45 ~

T P T p 1 p I p

7RC) • ? ~; » R? .44 267 .71 123 .715
Rh .PO 49 • f, i 31 • 49 20 .39
1 1 .?4 7 .19 5 .15 4 .12

PARAMETER VALUES

I
<.0
<.0
I

p, 1.02 ALPHA t .024

( .023, .026 )

BETA I .0016

.0014, .0018

SAMPLE TEMPr-RATLJRE 19.0 C INCUBATION TEMPERATURE 22.0 C

CARf10N

.51

80

?1

RNA

ONA

PROTFIN:

1.69 AMMONIA

NITRATE

SILICATE

.13

.32

1.06



nI~COVERY 1981

I

l. ~T 33 10.9'1\1
n6.TF 27/u'5/Rl

p I p I p

STATION NO. 10376
DEPTH 87 "1

I p

69'1 .03 490 .0'5 199 .14 118 .19
Q2 .21 12 .20 6 .14 3 .05

2 .05 ? .04

PARAMETER VALUES

!
I-:-'
o
o
I

.10 AlPH~ : .026 B!=TA : .0011

• ? p, ( .024, .028 ) .0009, .0014

~AMPLr TEMPERATURE 21.0 C INCUBATION TEMP~RATURE 16.0 C

CHLOROPHYll. 1.20

14

DNA

PROTFIN:

3.78

6.82

26.09

~MMnNIA

"lITRATE

SILICATE

.69

1 .15

1.12



LAT 33 10.9'1\'
fHTE 27/05/Rl

DISCOVERY 1GBl

LONr. 33 22.7'W SThTION NO. 10376
DEPTH 87 M

T D J p I P I p

------------------------------------------------------------------,----------------
Qf-,4 .n? 621 .01 446 .07 183 .13
123 .13 00 .OR 66 .09 30 .04

If, .03 11 .03 J:; .04 3 .03l

? .04 2 .05

PARAMETER VALUES

I
I-'
o
I-'
I

D <; : .35 ALPHA I .002 BETA I .0012

.q3 ( .002, .003 ) (-.0018, .0043

SA~PlE TEMPFRATURE 21.0 C INCUBATION TI=MPERATURE 19.0 C

(LlLOi:(OP\..lYLl I 1.20

CARRON 57

RNA

DNA

PROTEIN:

3.78

26.09

NITRATF

SILICATE

.69

1.15

1.12


