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ABSTRACT 

Irwin, B., P. LindIE!Y, C.L. Gall.egos ,and T. Platt. 1983. Phytoplankton 
productivity exp!eriments Oln the Scotian Shelf from April 18 to May 
2, lq19. Clan. Data Rept.. Fish. Aquat. Sci. '!I~o. 384: lL 18 p. 

Series of primary producti.vity experiment,s _!lnd related nutrient 

determinations were meade on ess Hudson during a cruise on the Scotian Shelf 

from Apri 1 18 to May' 2, 1979. 111 this report 'l7e :make avai1abl~e the raw 

data and also the fitted light saturation parameterls with confidence 

limits. 

RtSUME 

Irwin, '8., P. Lindl,eYll C:.L. Galle!~os and T. P14!ltt. 1983. F1hytoplankton 
productivity experiments ()n t.he Scotian Shelf front April 18 to May 
2, 1919. e.~n" }'j~ata Rept. Fish. Aquat. Sci. No. 384: 118 p. 

On a, au cour~s d' une CaDl!p~lgne! du ess Hudson sur Ie J.lateau 

cont inental de Scotial1,Ulenee du U~ avrril au 2 mai 191 79, r'alise une serie 

d' experiences et mesure des elel1llelrlts nutt'itifs retla.tifs· a 18 productivite 

primaire. Le rapport contient les donn'es de base, 14 valeur des 

parametres ajust~ decrivant la satur.!ltion en lumi:~r'€! et lE~s limites de 

confiance. 
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INTRODUCTION 

This is the fourth in a series of data reports present ing th~e 

results of photosynthesis E~xperiments on natural phytoplankton populBI,tions 

of the Scotian Shelf and adjacent oceanic waters. SCllmples were colle~cted 

from ess Hudson between April 18th and lofay 2nd, 1979 at a total of famrty­

four stat ions. The eastern and western boundaries of the sal.'pling area 

were 61°19'W and 62°48.6'W respectively and the northern and southern 

houndaries w'ere 44°30.2'N and 39°54'N respectively. 

Two diurnal experiments were conductE!:d at fixed locations from 

April 26 to 27 (Btations Dll-7) and from May 1st to 2nd (St.ations Fl-q). 

The remainder of the experiments were carried out at stations located 

across the shelf break (Figure 1). 

This was a joint cruise between the Marine Ecology Laboratory and 

the Metrology ll)ivision of the Atlantic Oceanographic Laboratory. 

In this report we pres~ent the expe:rirnental resul tes, the 1 ig!'lt;: 

saturat ion paramE~ters along with their cOllfidlence intervals and the 

corresponding rne.:llSUrements of various environmental parameters. 

SAMPLING 

Water sa~rtples were col lee ted at vBlrious depths wi th th i rty 1 i t t'e 

Niskin bottles and with a bucket from the surface. Samples for light 

saturat ion experiments wer~a tclken as follows:: 

Stations No.1, 3-13, 1'~15 -- 1"; and 50% light levels as determined fn)m a 

secchi disc. 

niurnal Stations (DI-7, Fl-9) - 35 m. 

Stations El-14 - One depth (20, 25 or 35 m). 
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In addition, water was ISlampled at some st.ations to 100 m using the 

rosette for a more detailed examination of the ch.~'IIlllical and physical 

str.ucture of the upper water column. 

MlETHODS 

Primary productivity was measured using the method of Strickland 

and Parsons (1972). For e3ch light saturation experiment 8 litres of water 

were innoculated with sodium bi(;arbonate life solution to yield an approxi-

mate activity of 10 pci per 100 mI. This was dispensed in 100 ml aliquots 

into thirty pairs of light and two pairs of dark 125 ml pyrex glass bot-

ties. The bot t les 'iere then pl~!lced in temperature controlled incubators 

illuminated by 200J waltt tungst4en-halogen lamps (Nfew Haline OH2 2000) hav-' 

ing a maximum light intensity of approximately 1000 W m-2 (PAR). The 

. incubation time W'BS valriable (2, 3 or 4 hours) dependent on the sampling 

and experiment schedule. 

At the end of the incub4ation period the! s~llmples were filtered onto 

2.5 cm diameter 0.45 lJlm pore si:ze membrane filters, and stored in a dessi-· 

calor at -20 G C. FiltE!rs were Later thawed, exposE~d to HCl fumes and 

counted in a Scintillation counter. 

Chlorophyll a 

Doplicate 1 litr,e sampl1es 'iere filtered onto 5.5 em glass fibre 

filters and stored in a dessicator at -20°C. These were later thawed and 

ana lysed using the fluorometric technique of. Yent:~;ch and Menzel (1963) as 

mod i fied bv Holm-HansE~n <et ale (1965). A model III TU1~1,er F~luor()meter waUl; 
- ---

w:;ed having been calibrated with a(:etone extra<:ts of pure chlorophyll a 

(Sigma ~hemical Co.). 
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Incubator Ligt:~tensity 

The photosynthetically ,active radiation. (PAR) was measured for e~l.ch 

position occupied by a light bottle in the incubator using a Licor Li~85A 

Quantum meter with a 1908 under1water quantum lSII~nsor. 

Nutrients 

Four inorganic nutrients were measured from each sample. Thre'le of 

these, phosph,ate, si 1 icate c:lnd ni trate were mleasured on a Technicon II 

autoanalyzer. The following methods were used: 

Phosphate - industrial method lS5-71W 

Nitrate - industrial method IS8-'11W' 

Silicate _. industri~!ll method 186·-72W 

Ammonia was meslsured using the phenolhypochlorite method of Solorzano 

Nucleic Acids 

Replicate 1 litre slamples were filter4~d onto 5.5 cm glass fibllre 

filters (GF/C) and stored at -20°C in a de~ls:i.cator. The frozen filtelt"s 

were homogenized in buffered sodium chloride I!:;olution at O°C then centri­

fuged. The clear supernatant ~~as transferred to a test tube and an equal 

volume of the~ dye Ethidiumt Bromide was a.ddE~d ~riith vigorous mixing. Tlltle 

fluorescence of this mixture W~!iS measured on ,iat Model 1Il( Turner fluOl~lIC)mE~tE~r 

(Excitation filter Cornin~~ 7-60, Emission filter Wr.atten 23A). This 

yielded a meCllsure of Ribonucleic acid (RNA) plus Deoxibonucleic acid (DNA) 

RNAse so I ut. ion, 0.04 ml, ~,;jIas added to the teE,t tube, mbted and 

50° C for 60 minut~~s. The fluorescence ~.,as rellneasurled. This second re~ad 
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W:IS :1 mp:1Hllrp of DNA concentration only. RNA concentration was deter11lllil1led 

by difference .. 

Duplicate 100 ml s~amlple:s were filtered onto 2.4 em baked glass 

fibre filters (Whatman GF/C) and immediately lplaced into 10 ml test tubes 

containing 5 Inl of boiling tris buffer. Afte1r 3 minutes the tubes werj~ 

cooled to room temperature then stored at -:20·~C. ATP concentrations Wllere 

est imated using the technique desc"ribed in Strickland and Parsons (191:2) 

us i ng an RAI :Mode 1 200 Integrat ing photometer. 

Particulate Carbon ------,-, 
Duplicate 500 ml s8Dlples were filtered onto previously baked 2.1 ... Clnt 

glass fibre filters and sucked dry. Filters l\ljl'ere then folded, placed in 

baked aluminum foil wrapper~a and stored at -20°C. Filters were freeze-

dried overnight be!fore combustion in a Hewlett-Packa.rdl Model 18SB CRN 

analyzer. 

Protein 

Part i.culate protein wasl measured USi in~~ the rllodi fied Packard artd 

Dortch (1975) fluorescamine method descI'ibe~d in Irwin et a:. (1982). 

Cell Numbers 

For each sample 500 ml were preserved llP1ith lugols solution 

species identific.!:ltion and lenumeration. Ee;thnates of palrticle concentral-

t ion for each s,ample were done using a ModE~l TA II COllI ter Counter. 
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The three parameter model for photosynthesis predicts a uniqule 

optimal intensity for photosynthesis, unlelss ilB = 0, in 1mich case the're i!; 

no photoinhibition over the' range of observed li~ht int4:!nsities. On this 

cruise we oblserved many cas:es in which photolsynthesis was light saturatled 

over a relatively wide range of intensities, out to an apparent threshold, 

beyond which photoinhibition was pronounced. Art additional parameter is 

required to describe data with that property. For experiments with a 

threshold for photoinhibition we use the equ~ation: 

The parameter Ps 1S the li~~ht saturated photosynthetic rate and the Jl,ara-

meter Is is related to a by the identity Is i=i ps/a. The parameter Ibl 
IS the itensity (such that I > Is) at which 'PB = Ps /2. The threshold 

of photoinhibition is the derived parameter IT = II b I' T The derived 

parameter rbU =: I'b+ I'T is the intensity at which extrapolation of the 

maximum negative slope of the photoinhibited portion. of the curve 

intersects zero production rate. The analagous par'ameter for the tht~'ee 

parameter equation is given by the identity Ib = Ps/B~ Ib is the 

parameter to use when comp~iring experiments fitted by different models for 

their susceptibility to photoinhibition. 

We used the following procedure for deciding when it was neCE!!SSary 

to use the four parameter 4~qu~ltion. Initially the thre!e parameter 

was fitted to ,911 Experiments. The residUlal§l~ of the fit for intensit 

greater than 80 \1irm- 2 were then examined for signi ficant quadrBlt 

dence with irr«~diance. l'hje four parameter e:quatiort was used whenever a~ 
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second order polynomial fit to the residuals, ,~dth irradL'Slnce as the inde--

pendent variable, r,esulted in a significant :r:eduction in the sum of squiarE!d 

residuals as judged by an F test at the 0.01 significance l~vel. Details 

of the procedure ar,e given by Gallegos and Platt (1981) and Platt and 

Gallegos (lQRO). 
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ORGANIC PARTICULATES, INORGANIC NUTR][EN~:rS AND COUI~TER COUNT DATA 



LATITUDE: 44°30.~O'N 

DATE: 18/4/79 

DEPTH CHLOROPHYLL 
m 

0 
5 

10 
15 
30 
48 

DEPm 
m 

0 
5 

10 
15 
30 
48 

-., 
mg m • 

0.57 
0.60 
0.60 
0.64 
2.60 
., 'I "7 
.).11 

NITRATE 
mer-at m- 3 

0 

0.07 

2.31 
4.60 

TOTAL CELLS 
L-1 

SCOTIAN SHELF 

LONGInJOE: 63°27.32'W 

TIME (AST): 1525 

CARBON NITROGEN 
. ..-~ mg iii-3 mg m .., 

95.0 10.0 
110.5 16.5 
65.5 13.0 
84.8 13.5 

162.5 18.5 

SILICATE AMMONIA 
m- at _-3 
J ~- III 

mg ft+ m- 3 , -"""'.1 

0.40 fl ,;,,;, 
'-# = '-''oJ 

1.77 1.42 
2.41 1 '1 .......... 

TOTAL PPM 

PROTEIN 
mg m-3 

15.3 
42.7 
15.5 
31.5 
28.3 

PHOSPHATE 
mg...at m- 3 

O~86 

1,,45 
1.38 

MEAN CELL V. 
lJ3 

STATION NO.: 1 

SECCHI DEPTH: 11 m 

RNA DNA 
.... It:t ........ 3 -3 
lU5 UI mg m 

7.98 5.28 

11.16 4.82 



LATITUDE: ·14 ° 17.2' N 

DATE: 19/4/79 

DEPTH CHLOROPHYLL 
m mg m- 3 

0 0.68 
5 0.55 

10 0.46 
20 0.52 
30 1.74 
40 2.22 
50 2.09 
75 1.64 

100 0.98 

DEPnt NITRATE 
m mg-at m- 3 

0 0.02 
5 0.02 

10 
n '), 
u.~.I. 

20 0.05 
30 0.72 
40 2.98 
50 7.12 
75 11.34 

100 14.23 

COULTER COUNTS 

m 
iOTAL CELLS 

e -\ 
; -w 

SCOTIAN SHELF 

LONGITUDE: 63°19.8'W 

TIME(AST): 0630 

CARBON NITROGEN 
mg m- 3 mg m-3 

SILICATE . AMt«)N I A 
mg-at m- 3 mg-at m- g 

0.15 
0.08 
0.13 
0.10 
0.66 
1.74 
4.10 
8.45 
8.06 

TOTAL PPM 

PROTEIN 
mg m-3 

PHOSPHATE 
mg.at m-3 

1.28 . 
0.99 
0.89 
1.09 
1.07 
1.08 
1.39 
1.73 
1.96 

MEAN CELL V. 
lJ3 

STATION NO.: 2 

SECCHI DEPW: m 

RNA DNA 
mg m-3 mg m- 3 

~ 

N 

l!' 
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LATITUDE: 44 0 07.5' N 

DATE: 19/4/79 

DEP1li CHLOROPHYLL 
m mg m-3 

0 0.56 
5 0.72 

10 0.70 
20 0.51 
40 1.00 
SO 1.52 
75 1.02 

100 0.54 

DEP1H NITRATE 
m mg-at m- 3 

0 0.03 . 5 0.02 
10 o 01 

v.v'" 

20 0.03 
40 0.28 
50 0.18 
75 11.21 

100 16.04 

COULTER .. cOUt,'TS 

DEPTH 
m 

5 
40 

TOTAL CELLS 
L=l 

6 
2.265xlO~ 
4.691xlOo 

SCOTIAN SHELF 

LONGITUDE: 63°10.6'W 

TlME(AST): 2005 

CARBON NITROGEN 
ma m- 3 mg m-3 
-0 -

70 8 
69 7.5 
86.5 12.5 

66 8.3 

SILICATE AMMONIA 
mg-at m- 3 mg-at m-3 

0.42 
o 71 n ~~ 
V.J~ v.v,", 

n 'to v • ...,." 

0.62 
0.54 0.42 
0.18 1.34 
8.13 0.70 

14.68 0.34 

TOTAL PPM 

2.03 
25.35 

PROTEIN 
mg m-3 

10.8 
,£ £ 
~o.u 

49.3 
16.2 
87.6 

PHOSPHATE 
mg-at m- j 

0.60 
0.64 
0.50 
0.53 
0.60 
0.60 
1~56 
1. 79 

r.1Efu~ gLL V. 
lJ 

896 
5404 

.-

STATION NO.: 3 

SECCHI DEPTH: 13 m 

RNA DNA 
mg m-3 . mg m- 3 

4.67 3.14 

6.41 2.83 

~ 

:.N 



LATITUDE: 43°.t9".6'N 

DATE: 19/4/79 

DEPnI 
m 

5 
4S 
50 
75 

100 

DEP'IH 
m 

... 
;) 

AI:. ,.1 
50 
75 

100 

CHLOROPHYLL 
mg m- 3 

1.11 
3.25 
3.51 
2.33 
2.06 

NITRATE 
mg-at m- 3 

0.09 
4.10 
5.07 

10.11 
13.75 

COULTE-R ·COUz..-'1'S 

DEPTH 
m 

TOTAL CELLS 
L-1 

SCOTIAN SHELF 

LONGIruOE: 62°48.2'\V 

CARBON 
mg fD- 3 

76.5 
}(M 

SILICATE 
mg-at m- 3 

0.33 
1.79 
2.24 
6.42 

10.03 

TIME(AST): 1500 

NITROGEN 
mg m-3 

8.5 
14.5 

AMMONIA 
mg-at m-3 

0.35 
0.31 

TOTAL PPM 

PROTEIN 
mg m-3 

20.0 
29.4 

PHOSPHATE 
mg-at m-3 

0.69 
0.90 
1.06 
1.27 
1.54 

MEAN cqLL V" 
lJ-

STATION ~.: .t 

SECCHI DEPTII: 15 m 

RNA DNA 
mg m- 3 mg m- 3 

6.18 2.53 
10.33 3.6i 

~ 

.,J:::l. 



LATITIJOE: 43°~8.8'~ 

DATE: 20/4/79 

DEPnl CHLOROPHYLL 
m mg m- 3 

0 0.11 
10 0.1 i 
IS O.iS 
25 0.13 
SO 0.21 
75 0.10 

OEPni NITRATE 
m JIlg-at. m- 3 

0 0.14 
10 0.19 
15 0.12 
2S {\ 'ZA 

\I • ...; ... 

SO 2.23 
75 8.67 

COULTER COUNTS 

DEPrH 
111 

10 
50 

TOTAL CELLS 
L-1 

6 1.OOlxl06 
1.064xlO 

SCOTIAN SHELF 

LONGI1UDE: 62°27.5'\\ 

TIME(AST): 

CARBON NITROGEN 
mg m- 3 mg m-3 

30.5 2.8 

27.0 2.S 
59.5 7.8 
45.0 6.3 

SILICATE AMMONIA 
mg-at m- 3 mg-at m- 3 

0.36 0.82 
0.35 0.79 
0.34 0.85 
0.53 0.89 
1. 69 1.48 
7.02 1.46 

TOTAL PPM 

3.18 
2.27 

0700 

PROTEIN 
mg m-3 

20.9 
15.6 
i4.2 
15.5 
13.7 

PHOSPHATE 
mg-at m- 3 

1. 07 
0.96 
0.99 
1. 03 
1.15 
1.49 

MEAN CELL V. 
1-1

3 

3178.5 
2131.5 

• 

STATION NO.: 5 

SECCHI DEPTH: 17 m 

RNA DNA 
mg m-3 mg m-3 

3.89 1.99 

3.00 1.94 

...... 
U"1 



LATITUDE: 42°S9.5'~ 

DATE: 20/4/79 

DEPm CHLOROPHYLL 
m mg m- 3 

n 1.36 v 

5 1.87 
10 1.85 
20 1.75 
40 0.92 

OEP'm NITRATE 
m mg-at m""'3 

0 0.40 
r:. 0.33 oJ 

10 0.48 
20 1.10 
40 2.35 

COULTER COUNTS 

ncm"U 
l!.IlWi"" &ii& 

III 

5 
40 

TOTAL CELLS 
L-1 

6 
4.422xl06 _")_00'% ..... '30 
,. ~;;y .. -,AI.-V 

SCOTIAN SHELF 

LONGInJOE: 61 °56.S! \\ 

CARBON 
mg m- 3 

126.2 
97.S 

110.3 
223.0 
76.0 

SILICATE 
mg-at m-3 

0.86 
0.91 
1.01 
1. 32 
1. 84 

TlME(AST): 1200 

NITROGEN 
mg m-3 

26.0 
18.0 
20.5 
20.8 
61.0 

AMMONIA 
mg-at m-3 

0.52 
0.54 
0.53 
0.71 
0.70 

TOTAL PPM 

3,52 
3,,36 

PROTEIN 
mg m-3 

22.2 
19.0 
28.7 
54.6 
18.5 

PHOSPHATE 
mg-at m-3 

1.11 
1. 03 
1.12 
1.16 
0.96 

MEAN CELL V. 
1J3 

796 
1123 

STATION NO.: 6 

SEceHI DEPnI: 

RNA 
mg m-3 

16.96 

6.60 

lr 

13 m 

DNA 
mg m-3 

4.72 

3.05 

..... 
=' 



LATITUDE: 41 0 48'N 

DATE: 21/4/79 

DEP1li CHLOROPHYLL 
m mg m-3 

0 0.65 
5 0"06 

10 0.70 
20 0.69 
35 1.36 
50 0.17 
75 0.03 

100 0.03 

DEP'ffi NITRATE 
m mg-at m- 3 

0 0.13 
5 0.05 

10 0.03 
20 

n .. ..., 
U.l." 

35 0.20 
SO 3.36 
75 8.84 

100 12.00 

COULTER COUNTS 

DEPTH 
m 

5 
35 

TOTAL CELLS 
L-1 

6 
5.089xl06 
3.980xlO 

SCOTIAN SHELF 

LONGlnJDE: 61 0 29.8'W 

TIME(AST): 

CARBON NITROGEN 
mg m- 3 mg m-3 

64.0 12.5 
59.3 11.5 
74.8 12.5 
77.5 11.5 
92.0 16.0 

SILICATE AMMONIA 
mg-at m- 3 mg ... at m- 3 

0.62 0.93 
0.73 0.46 
0.68 0.20 
0@74 1 .. 03 
0.76 1.08 
2.10 1.77 
5.17 1.39 
7.10 0.99 

TOTAL PPM 

1.304 
0.98 

1200 

PROTEIN 
mg m-3 

-24.9 
55.0 
13.4 
20.0 
44.1 

PHOSPHATE 
mg-at m- 3 

0.93 
0.91 
0.75 
1 ...,,, 

.1. "" 

0.75 
1.31 
1.34 
1.26 

MEAN CELL V. 
11

3 

7091 
1196 

• 

STATION NO.: 7 

SECCHI DEPTH: 12 m 

Rl'lA DNA 
mg m-3 mg m-3 

8.67 4.30 

8.39 3.93 

..... 
-....J 



LATITUDE: 39
0

S4'N 

DATE: 22/4/79 

DEPTI{ CHLOROPHYLL 
m mg m-) 

5 0.60 
60, 0.49 

DEPllI NITRATE 
m mg-at m- 3 

5 0.91 
60 1.59 

COULTER COUNTS 

DEPTH 
m 

~ 
60 

tOTAL CELLS _ -1 
L e 

6 
1.969xl06 
2.705xlO 

SCOTIAN SHELF 

LONGInJOE: 61°26. S' W 

TlME(AST): 1000 

CARBON NITROGEN 
mg m- 3 mg m-3 

40.0 8.5 
51.5 .7.S 

SILICATE AMK>NIA 
mg-at m- 3 mg ... at m-3 

1.54 0.62 
1.87 0.00 

...-... ar. n~ 
lU Il'lJ rrlYl 

1.30 
1.23 

PROTEIN 
mg m-3 

21.6 
11.00 

PHOSPHATE 
mg-at m-3 

O.SO 
0.63 

ME..A,N CELL V .. 
lJ3 

659 
453 

STATION NO.: 8 

SECCHI DEPTH: - m 

RNA DNA 
mg m-3 mg m-3 

3.74 1.04 
3.56 0.72 

..... 
:::.0 

W' 



LATITUDE: 41 0 40'N 

DATE: 23/4/79 

DEPTH CHLOROPHYLL 
m mg m- 3 

0 0.49 
5 0.63 

10 0.63 
15 0.73 
35 0.96 
50 0.63 
75 0.07 

100 0.03· 

DEPnI NITRATE 
m mg-at m- 3 

0 0.12 
5 0.25 

10 0.11 
15 0.18 
3S Oe23 
SO 0.76 
75 0.19 

100 11.47 

COULTER COUNTS 

DEPTH 
m 

5 
3S 

TOTAL CELtS 
t -1 
u 

6 
3. 353xl06 
2.S72xiO 

SCOTIAN SHELF 

LONGlnJOE: 61
0

30'W 

TlME(AST): 

CARBON NITROGEN 
mg m-3 mg m-3 

86.8 11.5 
59.0 12.5 
61. 0 11. 0 
68.0 12.5 
65.5 10.0 

AMMONIA SILICATE 
mg-at m- 3 mg-at m- 3 

0.52 1.08 
0.57 0.79 
0.54 0.61 
0.58 1.82 
0.55 0.83 
0.67 0.79 
0.65 0.33 
6.45 0.26 

TOTAL PPM 

1.68 
tA~ 
J..--t.JI 

0700 

PROTEIN 
mg m-3 

15.9 
9.4 

15.9 
14.4 
13.7 

PHOSPHATE 
mg-at m-3 

0.87 
0.73 
0.82 
0.66 
0.56 
0.75 
0.68 
1.15 

MEAN ~LL V. 
1..1 

502 
556 

>!I 

STATION NO.: 9 

SECCHI DEPTH: 12 m 

RNA DNA 
mg m-3 mg m- 3 

6.32 5.52 

7.70 2.78 

I-' 
'-0 



LATITUDE: 41 0 29'N 

DATE: 23/4/79 

DEP'rn CHLOROPHYLL 
m mg m- 3 

0 0.84 
5 1.51 

10 1.43 
15 1.64 
30 1.43 
SO 0.81 
75 0.16 

100 0.08 

DEPni NITRATE 
m mg-at m-3 

0 0.62 
5 0.55 

10 1.13 
15 1.84 
30 'Z A c: ..;0 .... ___ 

50 5.43 
100 9.19 

COULTER COUNTS 

"""'nrI'U 
lJ~r'n 

m 

5 
30 

TOTAL CELLS 
L-1 

6 7.161xl06 
~.636xlO 

SCOTIAN SHELF 

LONGITIJDE: 61 0 29.S'W 

TIME(AST): 1500 

CARBON NITROGEN 
mg m- 3 mg m-3 

69.0 7.0 

70.5 15.5 

SILICATE AMMJNIA 
mg-at m- 3 mg ... at m-3 

1.09 0.15 
0.96 0.17 
1.28 0.57 
1.58 1.21 
., 1 't 0.00 ""_4-.1 

3.01 0.00 
4.89 0.51 

TOTAL ppaJ.Wt 

2.47 
1.07 

PROTEIN 
mg m-3 

21.5 

28.4 

PHOSPHATE 
mg-at m- 3 

0.87 
0.71 
0.89 
0.79 
0.83 
0.75 
1.26 

MEAN CELL V. 
lJ3 

344 
406 

STATION ~.: 10 

SECCHI DEPTH: 10 m 

RNA DNA 
mg m-3 mg m-3 

12.54 6.59 

7.70 4.30 

N 
0 

lJ 



LATITUDE: 41 0 20'N 

DATE: 24/4/79 

DEP11i CHLOROPHYLL 
iii mg m- 3 

0 0.72 
5 0.86 

10 0.78 
IS 0.87 
35 0.,86 
SO 0.67 
75 0.76 

100 0.81 

DEP11i NITRATE 
m 

-3 mg .. at m 

0 9.14 
5 9.27 

10 
n nr ,.v;) 

15 8.98 
35 9.22 
50 8.50 
75 8.88 

100 8.65 

COULTER CO-lJNTS 

DEPTH 
m 

J 

35 

TOTAL CELLS 
L-1 

2~407XIO: 
2.195xl0 

SCOTIAN SHELF 

LONGI11JDE: 61°30'\\ 

TlME(AST): 0815 

CARBON NITROGEN 
mg m- 3 mg m-3 

53.0 6.0 
45.0 "2 {\ 

J.V 

29.8 4.0 
30.8 4.0 
48.8 7.0 

SILICATE AMMONIA 
cg-at m- 3 mg ... at m-3 

5.05 0.00 
4.56 0.13 
.1 C.1 () ()Q 
""'t .,.;-r ""-o~-' 

4.39 0.13 
4.55 0.00 
4.09 0.35 
4.26 0.95 
3.32 0.00 

TOTAL PPM 

1.44 
1.17 

PROTEIN 
mg m-3 

11.9 1., ., ........ -
3.1 
6.3 

11.3 

PHOSPHATE 
mg-at m-3 

1.11 
1.13 
1.38 
1.38 
1.40 
1.18 
1.04 
0.87 

MEAN CELL V .. 
t1

3 

602 
533 

STATION NO.: 11 

SECCHI DEPTIi: 12 m 

RNA DNA 
mg m-3 mg m- 3 

3.14 0.86 

4.76 1.10 

I~ ..... 



LATITUDE: 41 0 29'N 

DATE: 24/4/79 

DEP1lI CHLOROPHYLL 
m mg m- 3 

0 1.02 
5 1.00 

10 1.30 
15 1.18 
35 1.20 
50 0.81 
75 0.59 

100 0.32 

DEPTH NITRATE 
m mg-s,t m -3 

0 4.37 
5 3.81 

10 4.34 
15 8.28 
35 Q.75 
50 9.24 
75 9.78 

100 9.79 

COULTER COUNTS .. ' 

DEPTH 
111 

,5 

3S 

.. 

TOTAL CELLS 
L-l 

. 6 
S.340xl0t; 
1.859x10-

SCOTIAN SHELF 

LONGIruOE: 61°30' \~ 

TIM!(AST): 1500 

CARBON NITROGEN 
mg m- 3 mg m-3 

58.0 8.0 
65.0 4.5 

69.0 10.5 
11.6 3.5 

SILICATE AMMONIA 
mg-at m -3 mg-at m-3 

2.91 OeOO 
2.53 0.10 
2.92 0.00 
4.30 0.12 
4.80 0.04 
4,. i8 0.53 
4.87 1.16 
4.64 0.04 

TOTAL PPM 

2.98 
3.9fl . 

PROTEIN 
mg'm-3 

7.0 
10.6 
15.5 
11.7 
4.1 

PHOSPHATE 
mg-at m-3 

1.02 
0.84 
1.14 
1.17 
1.28 
LIS 
1.06 
0.96 

MEA!'l C~LL V .. 
'il 

558 
2147 

STATION NO.: 12 

SECCHI DEPni: 12 m 

RNA DNA 
mg m-3 , mg m- 3 

8.2S 4.50 

3.01 3~86 

N 
N 



LATITUDE: 41 0 24'N 

DATE: 

DEPTI! 
m 

5 
35 

DEP1li 
m 

5 
35 

25/4/~9 

CHLOROPHYLL 
mg m- 3 

0.43 
0.20 

NITRATE 
mg-at m-- 3 

7.59 
9.34 

COULTER COUNTS 

..... ~I' uc.t'ln 
m 

5 
35 

TOTAL CELLS 
L -1 

6 
1.959xlO 
2.2xfo4···· 

SCOTIAN SHELF 

LONGIWDE: 61
0

29.S'W 

TlME(AST): 

CARBON NITROGEN 
mg m- 3 mg m-3 

28.5 3.2 
i4.5 5.8 

SILICATE AMMONIA 
mg-at m- 3 mg ... at m- 3 

4.00 0.53 
4.27 0.69 

TOTAL PPM 

3.92 
2.26 

1300 

PROTEIN 
mg m-3 

6.3 
4.3 

PHOSPHATE 
mg-at m~3 

1. 48 
1.28 

~iEAN CELL V. 
\.13 

2002 
10:::95 

" 

STATION NO.: 13 

SECCHI DEPTH: - m 

RNA DNA 
mg m-3 mg m-3 

3.98 1.98 
1 ...... , 1 r-
1 • .(..(. 1..1.;:) 



LA T1 TUDE: 41
0 

,t 3 I N 

DATE: 26/4/79 

DEPTH 
m 

35 

DEPni 
m 

35 

CHLOROPHYLL 
mg m- 3 

1. 08 

NITRATE 
mg-at m- 3 

0.58 

COULTER COUNTS 

DEPTH 
m 

35 

-
TOTAL CELLS 

L-1 

. 6 
2.80xlO 

SCOTIAN SHELF 

LONGIWDE: 61
0

30' \\' 

CARBON 
mg m- 3 

240.5 

SILICATE 
mg-at m-3 

1.32 

TlME(AST) : 1515 

NITROGEN 
mg m-3 

31.0 

AMMONIA 
mg .. at m- 3 

0.53 

TOtAL ·PPM 

1.92 

• ROTEIN 
mg m-3 

12.6 

PHOSPHATE 
mg-at m-3 

0.72 

MEAN ceLL V. 
3 . 

lJ 

6.86 

STATION NO.: Dl 

SECCHI DEPTH: 

RNA 
mg m- 3 

6.60 

m 

DNA 
mg m- 3 

3.75 

i,,-, 
.f,::. 



LATITUDE: 41 0 43'N 

DATE: 26/4/79 

DEPTII CHLOROPHYLL 
-'" m mg m ;J 

0 0.21 
5 0.31 

10 0.24 
15 0.45 
35 0.79 
SO 0.78 
75 0.16 

100 0.02 

DEPni NITRATE 
iii mg-at m- 3 

0 0.08 
5 0.40 

10 0.04 
15 0.06 
35 0.45 
,.. " 0.78 ;)U 

75 3.80 
100 12.88 

COULTER CQUk"TS 

DEPTH 
m 

3S 

TOTAL CELLS 
L-1 

6 2.775x10 

• 

SCOTIAN SHELF 

LONGITUDE: 61 °30' \\ STATION NO.: D2 

TIME(AST): 1900 SECCHI DEPTH: - m 

CARBON NITROGEN PROTEIN RNA DNA 
mg m- 3 mg m-3 mg m-3 mg m-3 mg m-3 

45.5 10:5 10.2 
63.5 17.0 9.2 
73.5 21.8 9.2 
54.5 12.0 15.4 
81.0 8.5 21.8 7.56 4.78 

N 
VI 

SILICATE AMMONIA PHOSPHATE 
mg-at m- 3. mg.at m- 3 mg....at m- 3 

0.54 9 .. 83 0.99 
0.48 2.21 0.85 
0.76 0.27 0.96 
0.80 0.11 0.96 
1. 04 0.17 0.63 
1.30 0.02 LI2 
2.40 0.37 1.20 
6 .. 62 0.01 1.70 

TOTAL PPM MEAN CfLL V. 
lJ'" 

4.13 1490 



LATITUDE: 410~3tN 

DATE: 26/4/79 

OEPTIf 
m 

35 

DEP'm 
m 

35 

CHLOROPHYLL 
mg m- 3 

0.59 

NITRATE 
-3 mg-at m 

0.32 

COULTER COUNTS 

nciTi""w 
ITW-• ..- .. -. 

18 

35 

TOTAL CELLS 
L-1 

(; 
3. 258xlO-

SCOTIAN SHELF 

LONGITUDE: 61 0 30'W 

CARBON 
mg m- 3 

50.3 

SILICATE 
mg-at m- 3 

1.05 

TlME(AST): 2300 

NITROGEN 
mg m-3 

13.0 

AMKlNIA 
mg ... at m- 3 

0.00 

TOTAL PPM 

3.23 

PROTEIN 
mg m-3 

22.5 

PHOSPHATE 
mg....at m-3 

0.86 

MEAN CELL Ve 
~ 3-

991 

STATION NO.: D3 

SECCHI DEPTH: 

RNA 
mg m-3 

5.91 

_ m 

DNA 
mg m-3 

4.55 

N 
0' 



LATITUDE: 41 0 43'N 

DATE: 27/4/79 

DEPTIl 
m 

5 
10 
15 
35 
50 
75 

100 

DEP1H 
m 

5 
10 
15 
35 
50 
75 

100 

CHLOROPHYLL 
mg m- 3 

0.30 
0.42 
0.54 
0.56 
0.18 
0.07 
0.03 

NITRATE 
nag-at m- 3 

0 .. 09 
0.04 
0.32 
2.18 
4.33 

11.35 
16.13 

COULTERCOU~1'fS 

DEPTH 
m 

35 

TOTAL CELLS· 
L-1 

__ _ _ ~_6 

L.U{){)xlU 

SCOTIAN SHELF 

LONGITUDE: 61 0 30.5'W 

CARBON 
wg m-3 

118 

SILICATE 
mg-at m- 3 

0.63 
0.48 
1.04 
1.79 
2.90 
5.61 
8.04 

TIME(AST): 0330 

NITROGEN 
mg m-3 

11.0 

. AMMONIA 
mg-at m-3 

0.00 
0.34 
0.00 
0.16 
0.12 
0.00 
0.00 

TOTAL PPM 

i.9i 

PROTEIN 
_g _-3 
Ul iiI. 

10.8 

PHOSPHATE 
mg-at m-3 

1.22 
0.78 
1.44 
1. 51 
1. 72 
2.00 
2.24 

MEAN CELL V. 
).13 

926 

,. 

STATION NO.: 04 

SECCHI DEP11i: 

RNA 
mg m-3 

5.08 

_ m 

DNA 
mg m- 3 

4.22 

N 
'-l 



LATITUDE: 41 0 43'N 

DATE: 27/4/79 

DEP1li CHLOROPHYLL 
til mg m- 3 . 

0 0.54 
5 0.57 

10 0.45 
15 0.54 
3S 1.06 
50 0.45 
75 0.07 

100 0.05 

DEP11i NITRATE 
m Dlg-at m- 3 

0 0.04 
5 O.OS 

10 0.06 
1r" n n~ 
.I.;;) v.v,.} 

3S 0.55 
SO 2~52 

75 9.40 
100 12.57 

COULTER COUNTS 

DEp'nf 
1ft 

3S 

TOTALCEtLS 
L-1 

6 2.11SxlO 

SCOTIAN SHELF 

LONGInJOE: 61°29" S' \\ 

TlME(AST): 0700 

CARBON NITROGEN 
mg m- 3 mg m-3 

116.5 13.2 
86.0 11.S 
117~5 13~O 

106.0 40.0 

SILICATE AMMONIA 
mg-at m- 3 mg ... at m-3 

1.22 0."21 
1.25 0.11 
1 1~ n .110 
1. • .1;;) v.~O 

1 Hl 0.33 .&. ..... "" 

1.90 0.53 
2.41 0.60 
5.93 0.09 
7.92 1.27 

"f'nTA f DOM 
&V &1"1.&1 .. ~ ,." 

0.90 

PROTEIN 
mg m-3 

15.2 
10.6 
20~2 

61.0 
15.6 

PHOSPHATE 
mg-at m-3 

1.35 
1.29 
0.79 
1.08 
1.03 
1.01 
1.33 
1.52 

MEA.N CELL V .. 
11 3 

427 

STATION NO.: 05 

SECCHI DEPllI: - In 

RNA DNA 
mg m-'3 mg m-3 

4.66 3.89 
5.49 4.82 
3.56 4.26 
4.94 4.35 
4.80 4.S2 
1.90 3.51 
0.24 1~56 

1.07 1.46 

Ii 



LATITUDE: 41 0 43'N 

DATE: 27/4/79 

DEPTIi CHLOROPHYLL 
m mg m -3 

0 0.80 
5 0.48 

10 0.86 
15 0.65 
3S . 1.12 
SO 0.28 
75 0.06 

100 0.04 

DEPTH NITRATE 
iii Dig-at .-3 

0 0;22 
r 0.06 OJ 

10 0.03 
15 0.11 
3S 1.14 
50 4.99 
75 12.35 

100 18.46 

COULTER COUNTS 

DEPTH 
m 

35 

TOTAL CELLS 
L-1 

6 2.44x10 

SCOTIAN SHELF 

LONGlnJDE: 61
0

28.1'W 

TlME(AST): 

CARBON NITROGEN 
ma !D- 3 
"'eo 

rna m-3 
- 0 

121.0 27.0 

SILICATE AMKlNIA 
IIIIIft a+' m- 3 mg ... at .-3 11&6- .... 

2.18 0.45 
3.72 0#05 
1.43 0.27 
2.38 0.54 
2.28 0.62 
4.59 0.98 
7.74 0.69 

11.64 0.10 

TOTAL PPM 

5.72 

1100 

DonTCTN .(; .'UAw ........ 

mg m-3 

43.4 

PHOSPHATE 
mg-at m-3 

1.54 
1.45 
1.03 
1.60 
1.30 
1.81 
2.01 
2.43 

~AIJ ...cT L \T 
~'''*fLl Y. 

. II 

2343 

-* 4if 

STATION NO .: 06 

SECCHI DEPTIi: -m 

It~A DNA 
mg m-3 mg m- 3 

5.20 5.00 

"'-> 
1.0 



LATITUDE: 41
0

46'N 

DATE: 27/4/79 

DEPTH CHLOROPHYLL 
m mg m-3 

5 0.30 
10 0.24 
IS 0.30 
3S 0.61 
SO 0.18 
75 0.04 

100 0.02 

DEP1li NITRATE 
m mg-at m - 3 

5 0.08 
10 0.16 
15 0.09 
35 

.. nn 

.l~OO 

SO 7.36 
75 14.60 

100 15.50 

COULTER COUNTS 

DEPTH 
m 

35 

TOTAL CELLS 
L-1 

-6 ' 
2.993xlO 

SCOTIAN SHELF 

LONGIruOE: 610 24'W 

TU4E(AST) : 1430 

CARBON NITROGEN 
mg m- 3 mg m-3 

25.2 2.5 

SILICATE AMt«lNIA 
mg-at m- 3 mg ... at m-3 

1.46 1.15 
i .62 0.18 
1.41 n '7~ 

V.JJ 

"l "7A 0.36 ". i ... 

5.41 0.97 
9.22 0.17 
9.61 0.13 

TOTAL pm 

1.30 

PROTEIN· 
mg m-3 

21.4 

PHOSPHATE 
mg...at m-3 

1.37 
1.46 
1 n7 
.I.. V I 

1.25 
1.8S 
2.42 
1.53 

MEAN ~tL v. 
lJ 

434 

STATION ~O. ~ D7 

SECCHI DEPTII: _ m 

RNA DNA 
mg m-3 mg m-3 

1.90 3.60 

(,M 
0 



LATITUDE: ..t301..t' N 

DATE: 28/4/79 

DEPTH 
m 

20 

DEP'!H 
m 

20 

CHLOROPHYLL 
mg m-3 

0.66 

NITRATE 
mg-at m- 3 

n. il.r" u ~ q:.> 

COULTER COUNTS 

m 

20 

TOTAL CELLS 
L-1 

3.188xl0
6 

SCOTIAN SHELF 

LONGITIJDE: 61°39. I '.W 

CARBON 
-~ mg m -

5].0 

SILICATE 
mg-at m-3 

n O'l 
V.;;7J 

TlME(AST): 0915 

NITROGEN 
iig m-3 

Li.S 

AMMONIA 
mg.at m-3 

1.41 

TOTAL PPM 

0691 

PROTEIN 
-3 mg m 

32.0 

PHOSPHATE 
mg..at m~3 

1.48 

MEAN CELL V. 
113 

286 

fI 

STATION NO.: E 1 

SECCHI DEPTII: 

ItliA 
mg m-3 

9.08 

15 m 

DNA 
mg m-3 

5.20 

~ -



LATITUDE: 4 ~o_ 3' 5' N ~. :> • ~ 

DATE: 28/4/79 

DEPTIi CHLOROPHYLL 
m mg m- 3 

0 0.19 
10 0.10 
20 0.16 
30 0.31 
4S 0.50 

DEP'm NITRATE 
m mg-at m- 3 

0 0.04 
10 0.07 
20 0.18 
30 0.67 
45 0.62 

COUL rER COUNTS 

DEPTH 
m 

20 

TOTAL CELLS 
L-1 --

2.994xl0
6 

SCOTIAN SHELF 

LONGInJOE: 61°30'\\ 

TlME(AST): 1400 

CARBON NITROGfu~ 
mg .-3 mg m-3 

58.5 11. 5 
54.5 11.5 
37.0 9.0 

24.0 6.0 

SILICATE AMMONIA 
mg-at m- 3 mg ... at m-3 

0.09 1.35 
0.28 1.31 
0.32 1.15 
1.27 1.27 
1 QOZ: 1.74 .l.. UJ 

TOTAL PPM 

1.08 

PROTEIN 
mg m-3 

14.9 
18.5 
27.6 
21.2 
36.4 

PHOSPHATE 
mg-at m-3 

1.39 
1.48 
1.44 
1.38 
1,,55 

MEAN CELL V. 
j.i3 

359 

STATION NO.: E2 

SECCHI DEPTII: 22 m 

RNA DNA 
mg m-3 mg m-~ 

6.26 4.30 

8.90 4.39 

~ 
t~ 



LATITUDE: 43
0

31.9'N 

DATE: 28/4/79 

DEP11i 
m 

25 

DEPllI 
m 

25 

CHLOROPHYLL 
mg m- 3 

0.22 

NITRATE 
mg-at m -3 

0.47 

COULTER COUNTS 

DEPTH 
m 

25 

TO-TAL CELLS 
L -1 

6 
·2.187xl0 

SCOTIAN SHELF 

LONGITUDE: 62°06.7'\\1 

C;1~~80N 
mg m""3 

123.5 

SILICATE 
mg-at m0 3 

lL49 

TlME(AST): 

NITROGEN 
mg m-3 

23.5 

AMt«>NIA 
mg-at m- 3 

1.17 

TOTAL PPM 

1.31 

IRIS 

PROTEIN 
mg m-3 

'In '"' 10 • .c. 

PHOSPHATE 
mg-at m-3 

1.13 

~AM r:;!f t V 
,"'u..."~'" 'V~wu ..,..- ':t 

lJ3 

6()1 

• 

STATION NO.: E3 

SECCHI DEPTH: 

RNA 
mg m-3 

'"' ..,~ .c. • I.:J 

-m 

DNA 
mg m- 3 

.., I\~ 

~.VJ 

(".i 
(".i 



LATITUDE: .t30::!8'N 

DATE: 28/4/79 

DEPnf 
m 

25 

OEPTIi 
m 

25 

CHLOROPHYLL 
mg m-3 

0.22 

NITRATE 
mg-at m- 3 

0.18 

COULTER COUNTS 

DEPTH 
m 

25 

TOTAL CELLS 
L -1 

2. 290xl06 

SCOTIAN .SHELF 

LONGITUDE: 62
0

2S'W 

CARBON 
mg m- 3 

66.5 

SILICATE 
mg-at m-3 

0.34 

TIME(AST): 2215 

NITROGEN 
mg m-3 

11.0 

Af.MJNIA 
mg ... at m-3 

TOTAL PPM 

1 .. 02 

PROTEIN 
mg m-3 

13.9 

PHOSPHATE 
mg-at m- 3 

1.20 

MEAN CELL V. 
}J3 

445 

STATION ~.: E-t 

SECCHI DEPTI-i: 

RNA 
mg m-3 

2.45 

- m 

DNA 
mg m-3 

3.38 

c.N 
~ 



LATITUDE: ~3011'N 

OATE: 29/4/79 

DEPiri 
m 

2S 

DEPTH 
m 

2S 

CHLOROPHYLL 
mg m-] 

1.10 

NITRATE 
ilg-at m- 3 

n IF.. v • .&.'-J 

cout TER COUNTS 

DEPTH 
m 

2S 

TOTAL CELLS 
L-1 

6 
6.078x10 

SCOTIAN SHELF 

LONG! ruDE: ().2 (\ 0:1 . :; '\': 

CARBON 
mg 11- 3 

03.0 

SILICATE 
mg-at m- 3 

O~76 

TIME(AST): 

NITROGEN 
mg m-3 

14.8 

AMMONIA 
m- ... + m-3 

5 .. """ iii 

1.30 

TOTAL PPM 

1.67 

0230 

PROTEIN 
mg m-3 

24.0 

PHOSPHATE 
mg-at m-3 

1.12 

MEAN CELL V. 
l!"3 

216 

• 

STATION ~.: ES 

SECCHT. OEP11i: 

JtNA 
mg m-3 

9.22 

- m 

DNA 
mg m- 3 

5.29 

~ 
V1 



LATITUDE: 42°,1l 'N 

DATE: 

DEP1lI 
m 

0 
5 

15 
20 
4S 

DEPni 
11 

o 
5 

15 
20 
4S 

29/4/79 

CHLOROPHYLL 
mg m- 3 

0.48 
0.34 
0.32 
0.42 
0.66 

NITRATE 
mg-at m- 3 

0.06 
0.03 
0.02 
0.07 
1 C"Z 
A."';";; 

COULTER COUNTS 

DEY'fH 
m 

45 

iarAL CELlS 
L-1 

.., ""5' v ~n6 
~.4 .I. _#\,. .;"'v 

SCOTIAN SHELF 

LONGIWDE: 62°44. 5'" 

CARBON 
mg m- 3 

107.0 
218.2 
91.0 

121.0 
137.0 

SILICATE 
mg-at m-3 

0.99 
0.94 
1.06 
1.20 
1. 77 

TIME(AST): 0710 

NITROGEN 
mg m-3 

14.0 
27.5 
8.2 

18.0 
7.5 

AMMONIA 
mg ... at m- 3 

0.00 
o~ 16 
0.20 
0.01 
1.01 

TOTAL-PPM 

, 1.20 

PROTEIN 
mg m-3 

"Z"1 ik 
.;JI • V 

20.8 
21.6 
22.2 
12.6 

PHOSPHATE 
mg-at m-3 

0.85 
0.95 
0.93 
0.90 
1 nn 
.L. VV 

MEAN CELL V. 
l.l3 

536 

STATION NO.: Eo 

SECCHI DEP1ii: 15 m 

RNA DNA 
mg m-3 mg m-3 

1.76 4.52 

~ 
C' 



LA T1 TUDE: 4 2
0

3: . 0 ' N 

DATE: 29/4/79 

Dc Pill 
111 

'U: 
..;1 .. ' 

DEPTIi 
iii 

'tc 
~1..J 

CHLOROPHYLL 
mrY m-3 .He. PI 

n n1 
U.':1'.1 

NITRATE 
mg-at \J1- 3 

n Ai:! v. --Y-U 

tout TER COUNTS 

DEP'i'ri 
m 

35 

TOTAL CELLS 
L-1 

2.244 X 106 

SCOTIAN SHELF 

LONGIWOE: 61 0 24.5'\V 

CARBON 
'03 mg m 

00 0 
00.0 

SILICATE 
-g a+ m- 3 
III ... ... " 

n n1 
V.;>'.L 

TIME(AST): 1025 

NITROGEN 
'''3 mg m 

13 

AMMONIA 
mg a+ 1ft-3 .. '9....... &1& 

n CJ::. 
V.oJV 

TOTAL PPM 

'Z_lfi 
J.~V 

PROTEIN 
-3 mg m 

29.9 

PHOSPHATE 
mg...at m- 3 

n no 
V.;;70 

MEAN CELL V. 
113 

1382 

.;> 

STATION NO.: E7 

SECCHI DEPTH: 

DMA 
N'9n 

mg m-3 

A ron 
,+,,;:)U 

m 

DNA 
mg m-3 

.., A.I 
~.'+'+ 

(.N 
...... 



l" 
LATITUDE: ..t2 36. O'~ 

DATE: 29/4/79 

DEPTH 
m 

3S 

DEP'l1i 
m 

3S 

CHLOROP~YLL 
mg m- 3 

() "0 v. f ow' 

NITRATE 
mg-at m- 3 

1.36 

COULTER COUNTS 

DEpTri 
iii 

35 

... ~.&w -"" .. r~~ 
! UII\L\..J:a,.LO:) 

L-1 
6 

2.850 x 10 

SCOTIAN SHELF 

o 
LONGIWOE: 61 21 '\\' 

CARBON 
mg m- 3 

117.0 

SILICATE 
mg-at m- 3 

1.93 

TlME(AST): 1415 

NITROGEN 
mg m-3 

8.2 

AMMlNIA 
mg.at m-3 

0.1'+7 

TOTAL PPM-

1#62 

PROTEIN 
mg m-3 

24.7 

PHOSPHATE 
-~ mg-at m v 

1.06 

U1:AtJ r1:i i V ....... "" " ;3'..... " .. 
568 

STATION NO.: E8 

SECCHI DEPTH: 

RNA 
mg m-3 

6.62 

.. 

m 

DNA 
mg m-3 

6.78 

~ 
00 



LATI1UDE: 420 32'N 

DATE: 29/4/79 

DEPTIi 
iii 

35 

DEP1H 
m 

35 

CHLOROPHYLL. 
mg m=3 

0.92 

NITRATE 
mg-at m- 3 

0.27 

rnUi''i''i:D rOiiNT, 
"",,VVWA" .... , """'-' .... -.-..-

DEPTH 
m 

35 

TOTAL CELLS 
L-1 

6 2.596 x 10 

SCOTIAN SHELF 

LONGInJDE: 61 °25 , \\ 

CARBON 
mg m- 3 

67.5 

SILICATE 
mg-at m- 3 

0.97 

TIME(AST) : 1800 

NITROGEN 
-~ mg m ,J 

11. 5 

AMMJNIA 
mg.at m-3 

0.49 

TOTAL PPM . 

1.55 

PROTEIN 
--:» mg m .J 

29.9 

PHOSPHATE 
mg-at m-3 

1.28 

MEAN CELL V. 
u3 

596 

STATION NO.: 

SECCHI DEPllI: 

RNA 
-'.l mg m ... 

5.49 

E9 

m 

DNA 
-" mg ill oJ 

4.30 

V'I 
!.O 



LA TlruOE:'\ ~o.tO t N 

DATE: 29/4/i9 

DEPTII 
m 

35 

DEP1H 
m 

3S 

CHLOROPHYLL 
mg m-3 

0.68 

NITRATE 
mg-at m- 3 

0.49 

COUL TER COUNl'""S 

DEPTH 
m 

3S 

TOTAL CELLS 
L-1 

6 
3.339 x 10 

SCOTIAN SHELF 

LONGlruOE: 61
0

19'\V 

CARBON 
mg m- 3 

54.0 

SILICATE 
mg-at m-3 

1. 31 

TIME(AST): 2300 

NITROGEN 
mg m-3 

6.S 

AMMONIA 
mg .. at m-3 

0.96 

TOTAL PPM 

1.56 

PROTEIN 
mg m-3 

32.6 

PHOSPHATE 
mg-at m- 3 

1.03 

MEAN qLL:V. 
l.l 

469 

STATION ~.: FlO 

SECCHI DEPTIi: 

RNA 
mg m-3 

7.06 

m 

DNA 
mg m- 3 

6.93 

~ 



LATITUDE: 430 06.3'N 

DATE: 30/4/79 

DEPlH CHLOROPHYLL 
iii mg m-] 

0 0.68 
5 0.54 

10 0.56 
15 0.61 
35 1.03 

DEPnI NITRATE 
m mg-at m- 3 

0 0.03 
r:: 0.03 oJ 

10 0.04 
IS 0.08 
35 0.61 

COUL TEa COUNTS 

DEPTH 
m 

TOTAL CELLS 
L-l 

SCOTIAN SHELF 

LONGInJDE: 62
o

l0 f W 

TlME(AST): 0800 

CARBON NITROGEN 
mg m- 3 mg m-3 

75.8 14.0 
64.0 14.5 
47.8 11.0 
26.0 7.2 

7.5 

SILICATE AMMONIA 
mg-at m-3 mg-at m-3 

i.OO 0.65 
.. AL 0.07 J..QO 

1.29 0.39 
1.48 0.83 
1. 16 0.03 

TOTAL PPM 

PROTEIN 
mg m-3 

26.1 
23.2 
28.1 
32.6 
33.4 

PHOSPHATE 
mg-at m-3 

1.11 
1*13 
1.27 
1.03 
1.06 

MEAN CELL V. 
lJ3 

STATION NO.: Ell 

SECCHI DEP11i: 12 m 

RNA DNA 
mg m- 3 . mg m- 3 

6.54 5.74 

~ 



LATITUDE 43
0

23.5'N 

DATE: 30/4/79 

OEPni 
m 

35 

DEPnt 
m 

35 

CHLOROPHYLL 
mg m-3 

0.40 

NITRATE 
.g-at .-3 

0.30 

COULTER COUNTS 

DEPTH 
m 

3S 

-wTALCELLS 
'i' -1 
~ 

6 
4.866 x 10 

SCOTIAN SHELF 

LONGllUDE: 62
0

10.5'W· 

CARBON 
mg m- 3 

45.0 

SILICATE 
mg-at .-3 
0.31 

TIME(AST): 1200 

NITROGEN 
mg m-3 

14.0 

AMMONIA 
mg-at m- 3 

1.51 

TnTAi DVM - .I-V--~-~"'- .. --&- .-.. -

2.10 

PROTEIN 
mg m-3 

24.8 

PHOSPHATE 
mg-at m-3 

1.20 

MEAN CELL V. 
lJ3 

431 

STATION NO.: 

SECCHI DEPnI: 

RNA 
-'!l mg m .. 

7.70 

E12 

16 m 

DNA 
mg m- 3 

3.48 

~ 
N 



LATITUDE: 43
0 S0'N 

DATE: 30/4/i9 

DEPTH CHLOROPHYLL 
m 

20 

DEP11i 
m 

20 

mg m- 3 

0.20 

NITRATE 
mg-at m- 3 

O.OS 

COULTER COUNTS 

DEPTH 
m 

20 

TOTAL CELLS 
-1 

L c 
1.219 x 10-" 

SCOTIAN SHELF 

LONGlnJOE: 620 4S.S'W 

. TlME(AST): IS00 

CARBON 
mg m-3 

4S.0 

SILICATE 
mg-at m- 3 

0.17 

NITROGEN 
mg m-3 

7.0 

AMt«lNIA 
mg ... at m"' 3 

0.96 

TOTAL PPM 

1.47 

PROTEIN 
mg m-3 

S.6 

PHOSPHATE 
mg-at m- 3 

0.98 

MEAN CELL V. 
lJ3 

1204 

STATION NO.: 

SECCHI DEPTIi: 

RNA 
mg m-3 

1. 90 

E13 

16 m 

DNA 
mg iii- 3 

3.61 

~ 
:.M 



LA TI ruDE: 4 3
0

4 1 . 9 ' N 

DATE: 30/4/79 

DEPTIt 
m 

20 

DEP1H 
m 

20 

CHLOROPHYLL 
mg 18- 3 

0.21 

NITRATE 
mg-at 18- 3 

0.35 

COULTJ:R COUNTS 

DEPrd 
m 

20 

TotAL·· CELLS 
L-l 

. 6 3.620 x 10 

SCOTIAN SHELF 

LONGITUDE: 63
0

03.5'W 

CARBON 
mg 1D- 3 

34.5 

SILICATE 
mg-at m-3 

0.09 

TlME(AST): 2225 

NITROGEN 
mg m-3 

8.0 

AMMJNIA 
mg-at .-3 

0.83 

TOtAL PPM 

3.25 

PROTEIN 
mg m-3 

22.9 

PHOSPHATE 
mg-at m-3 

0.98 

MEAN·· CELL V. 
11 3 

898 

STATION NO.: E14 

SECCHI DEPTIi: 

RNA 
mg 18-3 

7.02 -

- m 

DNA 
mg 18- 3 

2.11 

+0-
..j::l. 



LATITUDE: 430 47.5'N 

DATE: 1/5/79 

DEPTH CHLOROPHYLL 
-~ m mg m ;) 

10 0.30 
35 0.28 

DEPTH NITRATE 
II JIg-at .-3 

10 0.04 .LV 

35 0.12 

t"filii TeD riiitNT~ '-tv-v.., a Ua' V"'-~-Q"'---.""-

DEPTH 
m 

10 
3S 

TOTAL CELLS 
L -1 

1.925 X lO~ 
1.498 X 10 

SCOTIAN SHELF 

LONGIlUDE: 630 02.5'W 

CARBON 
-'2 mg !II v 

20.0 

SILICATE 
mg-at D.- 3 

0.02 
0.03 

TlME(AST): 0130 

NITROGEN 
--~ mg m ., 

3.5 
9.5 

AMMONIA 
mg-at m- 3 

0.22 
0.37 

TO':'AL PPM 

0.64 
0.47 

PROTEIN 
mg m-3 

8.6 
8.4 

PHOSPHATE 
mg....at m- 3 

1.05 
1.00 

MEAN CELL V. 
U3 

332 
317 

STATION NO.: E15 

SECCHI DEPTH: - m 

RNA DNA 
mg m-3 mg m-3 

2.32 2.35 
L 21 '7 r"L 

..).;,)0 

~ 
:.II 



LATITUDE: 4Zo49.8'N 

DATE: 

DEP'IH 
m 

..,r-
.);) 

DEP1lI 
m 

3S 

1/5/79 

CHLOROPHYLL 
mg m- 3 

0.82 

NITRATE 
mg-at m- 3 

0.97 

COULTER COUNTS 

DEPT"ri 
m 

35 

_"'_Jl?'''r''WW~ 
IVllU .. \.C1.JIN 

L-1 

6 
2.394 x 10 

SCOTIAN SHELF 

LONGlnJOE-: 620 48.6'W 

CARBON 
mgm- 3 

69.5 

SILICATE 
mg-at m- 3 

1,1Z 

TlME(AST): 0720 

NITROGEN 
mg m-3 

8.5 

AMNJNIA 
mg ... at m-3 

0.63 

TOTAL PPM 

1.21 

PROTEIN 
mg m-3 

12.4 

PHOSPHATE 
mg-at m-3 

0.99 

MEA.~ CELL V. 
11 3 

505 

STATION NO.: Fl 

SECCHI DEPnI: 12 m 

RNA DNA 
mg m-3 mg m- 3 

5.21 6.68 

+;. 
(J'\ 



!" 

LATITUDE: 420
49.5'N 

DATE: 

DEP1l{ 
m 

3S 

DEPnf 
• 

35 

1/5/79 

CHLOROPHYLL 
mg m- 3 

0.68 

NITRATE 
mg-at .-3 

2.94 

COULTER COUNTS 

DEPTH 
11 

3S 

TOTAL CELLS 
L-l 

6 2.786 x 10 

SCOTIAN SHELF 

LONGlnJDE: '620
48'W 

CARBON 
mg m- 3 

67.5 

SILICATE 
mg-at m- 3 

2.18 

TlME(AST): 1210 

NITROGEN 
mg m-3 

5.S 

AMr«lNIA 
JIlg-at m-3 

1.38 

TOTAL PPM 

0.81 

PROTEIN 
mg m-3 

11.3 

PHOSPHATE 
mg-at m-3 

1.12 

MEAN CELL V. 
tI 3 

291 

STATION NO.: 

SECCHI DEPTH: 

RNA 
mg m-3 

1.90 

F2 

- m 

DNA 
mg m-3 

4.92 

..;:. 
'-l 



LA TI ruDE: 42° 4 9. 7 t N 

DATE: 1/5/79 

DEPm CHLOROPHYLL 
m mg m- 3 

0 0.79 
5 0.65 

10 0.70 
20 0.56 
3S 0.86 

DEPnI NITRATE 
m mg-at m- 3 

0 0.12 
5 0.10 

In 0.14 .LV 

20 0.11 
3S 1.95 

COULTER COUNTS 

DEPTH 
11 

35 

TOTAL· CELLS 
L-1 

~ 

2.099 X 10'" 

SCOTIAN SHELF 

LONGlnJOE: 62° 48.4' l\ 

TIME(AST): 1600 

CARBON NITROGEN 
mg m- 3 mg m-3 

56.5 6.0 
60.0 5.5 
33.0 6.0 
52.5 10.0 
33.5 4.0 

SILICATE AMMONIA 
mg-at m-3 mg-at m-3 

0.70 0.25 
0.68 0.55 
n·t:.t:. 0.19 v.vv 

O~71 0.00 
1. 75 0.58 

lurALu YPM 

0.40 

PROTEIN 
mg m-3 

24.3 
42.5 
20.3 
19.2 
14 .. 6 

PHOSPHATE 
mg-at m-3 

0.94 
0.94 
0.89 
0.94 
1.02 

MEANCEtL·V~ 

11 3 

192 

STATION NO.: F3 

SECCHI DEPTH: 12 m 

RNA DNA 
mg m-3 mg m- 3 

2.46 4.68 

.j::;. 
00 



LATITUDE: 42° 49.8 '. N 

DATE: 1/5/79 

DEP1ll 
In 

3S 

DEPni 
m 

35 

CHLOROPHYLL 
ml'W m-3 
IU& .... 

0.92 

NITRATE 
mg-at m- 3 

0.57 

COUL TEi COUNTS 

m 

3S 

TOTAL CELLS 
L-l 

6 
3.099 x 10 

SCOTIAN SHELF 

LONGInJDE: 62048.3"~ 

CARBON 
mtl 11'0- 3 
"'0 -

35.2 

SILICATE 
mg-at m- 3 

0.51 

TIME(AST): 1940 

NITROGEN 
ma m-3 
-e> -

6.S 

Nl«>NIA 
mg-at m-3 

0.27 

TOTAL PPM 

0.72 

PROTEIN 
ma m-3 
--<;;11-

42.3 

PHOSPHATE 
mg-at m-3 

1. 09 

MEAN CELL V. 
lJ3 

231 

STATION NO.: F4 

SECCHI DEPTH: 

RL'lA 
mg m-3 

5.91 

_m 

DNA 
mg m- 3 

,4.44 

~ 
'~ 



LATITUDE: 42oS0'N 

DATE: 

DEPTH 
m 

35 

DEPTH 
m 

3S 

2/5/79 

CHLOROPHYLL 
mg m-3 

1. 06 

NI1'RATE 
mg-at m- 3 

1.10 

COULTER COUNTS 

DEPTH 
m 

35 

TOTAL CELLS 
L-1 

, 6 
4.544 x 10 

SCOTIAN SHELF 

LONGlnJDE: 62° 48.3 '\\ 

CARBON 
mg m- 3 

45.5 

SILICATE 
mg-at m- 3 

1.29 

TlME(AST): ()OOS 

NITROGEN 
mg m-3 

9.0 

AMMONIA 
mg-at m-3 

0.63 

TOTAL PPM 

1.18 

PROTEIN 
mg m-3 

1 J .6 

PHOSPHATE 
mg-at m-3 

1.18 

MEANCELLV. 
11 3 

260 

STATION NO.: 

SECCHI DEP11i: 

RNA 
mg m-3 

5.35 

r5 

- m 

DNA 
mg m- 3 

5.36 

V1 
o 



~TlTUDE: ~2oS0'N 

DATE: 2/5/79 

DEY-Ttl 
Iii 

3S 

DEP1li 
m 

35 

CI!LOROPHYLL 
mg m- 3 

t\ o"} 
11.O .. 

NITRATE 
Jilg-at m- 3 

0.70 

COUL TER COUNTS 

m 

3S 

TOTAL CELiS 
L-1 

6· 3.699 x 10 

SCOTIAN SHELF 

LONGlnJDE: 62 0 48'W 

TlME(AST): 0320 

CARBON 
mg iii- 3 

80.0 

SILICATE 
mi-a t iii -:3 

0.73 

NITROGEN 
mg m-3 

12.5 

NMlNIA 
mr.at m-3 

0.33 

TOTAL PPM 

1.23 

PROTEIN 
mg m-3 

18.4 

PHOSPHATE 
mg-at Jii- 3 

1.06 

MEAN CELL V. 
lJ3 

332 

.. 

STATION NO.: F6 

SECCHI DEPTH: 

RNA 
mg m-3 

5.35 

- m 

DNA 
mg m- 3 

3.84 

VI ...., 



0 
LATITUDE: ~2 49.S'N 

DATB: 2/5/79 

OEPTII CHLOROPHYLL 
m mg m- 3. 

f\ f\ ..,') 
V V. 16;. 

5 0.75 
10 1.20 
20 0.84 
3S 0.61 

DEP1H NITRATE 
m mg-at m- 3 

0 0.07 
5 0.28 

10 0.25 
20 0.26 
35 0.77 

COULTER COUNTS 

DEPT"ri 
iii 

35 

TOTAL CELLS 
, -1 
.u 

" 111"".1 _ 1n6 
, • .l~'+ X HI 

SCOTIAN SHELF 

LONGITUDE: 620 ..t '7 • 7' ,,-

TlME(AST): 0800 

CARBON NITROGEN 
mg m- 3 mg m-3 

. .t I"" f\ ~ r-
't;:).V J.;:) 

31.0 5.8 

55.5 9.5 
27.5 4.0 

SILICATE AMMONIA 
mg-at m- 3 mg ... at m-3 

0.45 0.37 
0.39 0.04 
0.33 0.15 
0.36 0.20 
,... ~n 0.30 \.I.t)o 

TOTAL PPM 

, 1"\') 

~OV~ 

PROTEIN 
m" m-3 

I> 

'In ') 
~:1.6;. 

16.0 
25.0 
14.8 
16.8 

PHOSPHATE 
mg-at m-3 

0.96 
0.91 
0.86 
0.97 
0.91 

r..t.EAN CELL V .. 
11 3 

476 

STATION NO.: F7 

SECCHI DEPTIi: 13 m 

RNA DNA 
mg m-3 mg m- 3 

4.94 2.63 

U1 
N 



LATITUDE: 420 49.5'X 

DATE: 2/5/79 

DE·pm 
m 

3S bottle 
35 pump 

DEPllI 
Dr 

3S bottle 
3S pmp 

CHLOROPHYLL 
ma m- 3 
~-~ 

., ",. 
~ • u ... 
1. 04 

NITRATE 
!lg-at m -3 

O~26 

O.lS 

COUL TEl COUNTS 

DEPTH 
lit 

35 bottle 
35 pump 

TOTAL CELLS 
L -1 

""" r'_~" ~ "I..n6 
&..;)&.;) x~u6 

3.576 x 10 

SCOTIAN SHELF 

LONGI'IUDE: 62°4'7. S '\'i 

TIME(AST) : 1230 

CARBON 
mO' m-3 
-0 

77.S 
49.5 

SILICATE 
mg-at m- 3 

0.44 
0.41 

NITROGEN 
-3 mg m 

11.5 
6.0 

AMKlNIA 
moo a'" m-3 
• 0- ,.. 

n 1:7 
V.JI 

1.32 

TOTAL PPM 

0.88 
1.47 

PROTEIN 
mg m-3 

24.3 
33.3 

PHOSPHATE 
mg-at m-] 

1 1n 
.I..AV 

1.26 

MEAN CELL V. 
1-1

3 

350 
410 

STATION NO.: FS 

SECCHI DEPTH: _ m 

IUiA 
ma m-3 

I:» 

6.S7 
7.70 

DNA 
mg m-3 

o 

3.47 
4.40 

ton 
~ 



o 
LATITUDE: 42 49.8'~ 

DATE: 2/5/79 

DEPTH 
m 

3S bottle 
35 ptunp 

DEP1H 
m 

3S hottle 
35 pump 

CHLOROPHYLL 
mg m- 3 

1. 01 
0.99 

NITRATE 
mg-at m- 3 

0.29 
0.24 

COULTER COUNTS 

DEPTH 
m 

35 bottle 
3S pump 

10TALCELLS -, L .... 
6 

38328 x 106 
2.831 x 10 

SCOTIAN SHELF 

LONGIWOE: 620
47.5'W 

CARBON 
mg m-] 

74.5 
63.8 . 

SILICATE 
mg-at m-3 

0.66 
0.49 

TlME(AST): 

NITROGEN 
mg m-3 

12.5 
10.0 

AMMONIA 
mg-at 1U- 3 

0.31 
0.74 

TOTAL PPM 

3.77 
1.80 

li25 

PROTEIN 
mg m-3 

31.7 
23.0 

PHOSPHATE 
mg-at m- 3 

1.24 
1.17 

ME~li CELL v. 
lJ3 

1134 
636 

STATION NO.: F9 

SECCHI DEPTH: 

RNA 
mg m-3 

7.70 
5.90 

m 

DNA 
mg m-3 

4.86 
4.68 

U'1 
~ 
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LIGHT SATUlRATIOl~ DATA AND P..ELATED BIOMASS ANI) NUTRIENT MEASUREMENTS 
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56 

SYMBOLS AND ABBREVIATIONS 

p s = mg C(mg ChI )_lh-1 

Alpha = mg C(mg Chl)_lh-1W- 1tn-2 

Beta = mg C(mg Chl)-·lh- 1W- 1m-2 

Organic part iculate = 1118 m-3 

inorganic nutrients a mg at m-3 



L ~ T '44 j o. ? ' ~ 
nATF I P /C4/70 

~crTIAN ~L.ft:LI= 

LONG ~3 ~7.31~ 

TT¥~(Af)T) 15'5 
<;TATIO'4 N1. 1 
OFPTH '\ ~ 

~-~-~-~~-~---~-~-~-~--~------~----~~-~---~-~--~--~--~-~------~---------~---~-----~ 
T . p r o I D T p 

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

1 O~Q ~.74 107.4 ?14 8~O 3.12 ~25 ~.8q 

762 2.33 ?2Q Z.3~ 71q 2.08 6Q8 1.84 
55" ~.95 ~v~ 2.08 444 2.46 42~ Z.A2 
34q 2.3F 317 7.1--"3 2~3 2.58 2~3 2.34 
"48 ~.5R 24~ , c:: 7 _. , 207 2.17 19q 2.45 

'110,7 2.45 lc:;q 1.qa; 152 2.49 142 2."'0 .. "" • ,...., 1,,0 "l I.'" '1\') ., .,., ac:: ~.n' 
4l(, .1. • ..,., J. U r', !:.. .... , ~V~ c;..~f ~-, j ..... "' .... 

RO Z.::?o 70 1.94 .70 2.01 5q 1.95 
5~ 1.75 5~ 1.44 55 i.6r 47 1.11 
44 , .23 42 1.3 7 40 1.32 32 1.08 
~1 .7B 30 .94 28 .q4 1q .&;3 
19 .S;q 14 • 1 9 13 .21 q .14 

Q .14 1 .('\3 " .08 5 .00 
5 .00 3 .01) 3 .00 3 .00 
2 .0(' 2 .00 '2 .00 

PARAMETER V~lUES 

o~ '.5Q AlP"'~ 1 .043 BFTA I .0001 

2. 45-, 2. 72 ) ( .Olto. .046 ) (-.0001. .0004' 

~AMPlF ~EMP~RATURF 4.0 C INCUAATION TEMPE~ATU~e 6eO C 

C;-flrH~t:lp4Yll f .~O RNA 7.98 °H!JSP"'AT~ .86 

CAQR~~ 110 O'lA 5.28 ~IT~ATE .07 

NITQ~G~~ 1b ATP .20 STlIC4Tf .40 

PRIjTFTN: 42.60 lMMtJNIA . .66 II 

V1 
-...J 



l~T 4£ :-0."'\1 
"'~T:: lAI04J70 

~cnTTAN Sl-tt:t;:: 

l~t.,!G ,,~ 21.3'W 
TT u f:(A1)Tl lr;~5 

STATI(I~ N!1. 1 
,I) f P T i.i '3 ') ,.. 

----~~-~---~---~-------~~~~-~-~------~~--------------~-~--~--~~~-----------~-~--~-
I o T p I p T p 

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

1~19 
'110 
"::;7 7 

4~5 

343 
~4~ 
1~7 

116 
R1:5 

6~ 

4' 
?15 
14 

7 
3 

D~ 

i 

.4f 
• ~ q 
.82 

1.~7 

1.7~ 

i.03 
2.30 
2.n3 
1.94 
1.94 
1.~4 

1.17 
.54 
.18 
.Of; 

3.0?, 

".IC) 

1701-
86Q 
65~ 

444 
313 
23'" 
1;4 
110 

Qo 
')9 
42 
'4 
13 

7 
3 

3.37 j 

SAMPlF TF~OFPATUR~ 2.5 C 

CHLf1RfJ PHYll ?ftO 

CAQRON 162 

t.JTTOflGEN lR 

.43 

.44 
1.00 
1.4~ 

1.P7 
2.~3 
2.13 
2.18 
1.85 
1.QZ 
1_;:" 
.I. ..... 

1.14 
.51 
.?1 
.01 

1054 
8'5 
571 
381 
271 
201 
144 
104 

74 
~5 

42 
17 
10 

5 
3 

PARAMETI;R VALUES 

AlP"fA t 

( .\)50. 

.05~ 

A!l:L .. .v::;o ; 

.RQ 

.95 
1.72 
2.0~ 
~.oq 
........... 
~.:J'" 

2.42 
2.00 
2.46 
1.91 
1.'50 

.77 
"'11_ 

• ~"t 

.14 

.07 

( 

13ETA : 

~Q4 

7~3 

571 
lql 
'67 
195 
13'5 
ql 
14 
«;3 
40 
17 
to 

4 

'-

,",,"" L. r:._ 
evU'TJlI 

INCUBaTION TEMPERATUQE 

~~A 11.16 PHOSO'iATE t 

ON4 4.A2 NITQATE t 

ATP .47 SIlIC~TE 

PRrtTfTN: 28.20 AMMONIA t 

.~~ 

.55 
1.7q 
l.be) 
2.22 
2.14 
1.P6 
2923 
2.n2 
1.80 
1.43 
1.02 

.001:)2 

.39 

.07 

.07 

.005Q ) 

6eO C 

1.44 

2.31 

1.77 

1.bO 

VI 
00 



l~T 44 O"'.~'~I 

"~Tt: lQIC4/7"l 

<\cnTTA~ SHClC 

LONG 6~ lO.6'W 
TY"E(AOT, 0805 

STAT I ON ~'1. 3 
,)EPTH t; ~ 

~~--~--~~~~~~------~-~~~-~--~--~~----~--~~-~~--~~~-~~---~~~~--~~-~--------~~-~-~~-
r p T " I ., t p 

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

lOlb 
740 
550 
~q1 

~150 

1~1 
Ilt:; 
~" 
ca 
,-~ " 
41 
~O 
1;, 

Q 

4 ., 

.,~ 

te~5 
1.q4 
1.77 
1.7i 
1.87 
~.OP 

2.13 
1.67 
1.~O 

.qQ 

.b~ 

.? I. 

.04 

.00 

.00 

'.''7 
2.15, 2.3q 

~AMPl~ TEMPERATURE 

CHL Ot( OP'"'Yll I .72 

CARPON • 6q 

NtTQ"r.t:~ ~ 

1007 
1~2 
5('G 
3~1 

243 
1'l7 

101 
76 
1:::0 ;;'1 

41 
?q 
1'; 

$I 

4 
? 

3.0 ~ 

1 •. Q &; 

1.5Q 
1.55 
2.1" 
1.14 
2.?q 
1.7Q 
1 .. "1 
" LI<t J. • .,v 
1.1t; 

.91 

.z? 

.Oq 

.00 
• ('0 

9b7 
685 
1t32 
295 
18~ 
121 

96 
75 
56 
3q 
'-7 
13 

6 
3 
1 

PA~AMETER VALUES 

ALPHA. i .036 

( .034 •• 03~ ) 

1.78 
1.54 
2.u~ 
2.10 
2.06 
?04 
1.90 
1.60 ....... 
J..Lf 

1.02 
.56 
.J..3 
.00 
.00 
.00 

SETA I 

QC42 
,J"" 
677 
410 
277 
165 
118 

93 
65 
4<; 
37 
24 
10 

6 
3 
1 

1.70 
1.31 
1.Q7 
1.89 
1.83 
1.89 
1.94 
1.57 
i. iO 

.0008 

.q6 

.58 

.14 

.01 

.00 

.00 

( .0006, .0011) 

INCURAT!ON TEMPeRATU~E 5.' C 

~~4 t 4.67 PHOSP~ATE t .64 

DNA 3.14 NITRATE • .02 

ATP .26 STlIClTE .~o 

PRfjTFI~' 16.60 4 "''''"N I A t .66 

VI 
\0 



,-~T 44 07.r..,,,, 
0ATr: 1Q/('l4/ 7 1') 

,;rTT~~ <;J.iEl~ 

'- ..,~. ~ " 3 1 :') • b ' W 
TT~j:t~I)T) ORO" 

S'TATIO~ ~". 3 
1)t:PT~ 40 ~ 

-----~~--------~--~~---~~-~~----~--~~~-~~~~---~~-~~-~-~--------~~~--~--~~----~-~~-
T o I p 1 £) T p 

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

"'''''> • 1 4 llq~ .06 1054 .1 Q lu32 .23 
Q~7' .14 Q~~ .?~ 1Q!) .36 795 .14 
;,Q8 .40 052 .67 550 .68 512 1.01 
itAl .75 444 i.05 3Q8 1.2~ 3~q l.~l 

?oQ 1.?~ 2Pt, , ~ , ':2 250 1.34 2?4 1.42 ....... 
lOCj 1.14 l~~ l.le:: 1t;O 1.40 150 1.46 
12~ 1.13 i15 1.36 101 1.2Q 87 1.1 ~ 

Q&; 1.08 ~O l.e? 79 1.1.3 64 1.12 
63 1.24 60 .(:.7 bO 1.23 47 1.13 
47 1. O~ 44 .97 44 1.13 38 l.l~ 

;6 1.07 34 .8 r; 33 .78 20 .-;1 
jJ:l 11 ,.. 14 ~'.2 1 "l. .31 11 .16 

." "f 'J:-J .&..# 

10 .13 ? .1 ~ 5 .04 5 .05 
~ .0':' 3 .05 3 .03 2 .01 
? ."2 ? .04 

PARlMETER VALUES 

D, : ??4 Al PHA t .030 aETA t .OO4Q 

( 2. O~h 2.4·6 ) ( .02P, .032 , ( .OO3Q, .0058 1 

~A~PlE TFMPERATURE 3.0 C tNCU~ATION TE~PERATU~E 6.0 C 

Ctil OR ODI-4VLl 1.00 RNA 6.41 PHOS'HATE .56 

CARR'1N 00 DNA 2.83 NITRATE : .~4 

NITQI)GEN ~ AlP .O~ SILICATE .44 

ftftl"l ....... r u. ",,1'('_'rr1"'· d" LJ'\ ':1·T.YV 4~MfJNIA t .42 

0\ 
0 



I ~T 4"l 4C:;.~"! 

'"'6Tt: lQ/04/7'.J 

~("rTTAN C;'1~lJ: 

l n~, G A' 4 6 • 2 ' W 
TT"'~(4DT' 1';00 

~TATlf)" ~". 4 
Or:PT4 -; ~ 

~---~---~---~--~~-~~-~~~~~~~~--------~~~~---~~---~--~--~-------~---~~--~--~---~~~-y p I f) I p I p 

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

1'lO7 .C;~ Q8' 1.01 o,~ .87 921 1.11 -., ...... 
11~ .75 6«18 .7 Q 49'3 .97 491 .81 
4~3 .87 415 .Q1 31q .7~ 307 1.05 
"77 1.J6 24'3 1.04 217 1.13 199 .Q7 
IPf) 1.13 173 1.0A It;o 1.04 138 .8r; 
13= .~2 130 1.00 102 .81 91 .ar; 
8~ .Q3 74 n"i "6 • 64 6'3 .AS ."'L f"t 

5~ II" 9 5~ .58 51 .62 49 .74 
44 .bO 40 .42 37 .45 '36 e5~ 
~O .54 2Q .3~ ~q .44 25 .3'3 
1~ .2~ l!i .13 10 .12 10 .10 

8 .07 8 .05 ,.. .03 6 .02 
~ ."? 3 .02 2 .00 2 .00 , .00 ~ .01 1 .02 1 .00 

PA~A;;ETEi( VALUES 

j)~ : 1.OR II P'i4 • .019 BETA • .0002 . . 
1;tt13, 1.1~ ) ( .OlE*, .020 ) ( .0001, .0003 , 

~A~~LE TtMPF~ATUR~ 4.0 C INCU8ATION TEMPERATURE 7.1) C 

CHLO~(lPHYll 1.11 RNA b.18 PHO~P~ATE .69 

CAQ~'N 7b DNA : 2.53 ~ITRATE .09 

~TTPI')GF~ i q ........ i SILIC4TE 1 _71.. AU'" .- ~ v-

PRfJTFTN: 20.00 AMMONIA .32 

0\ .... 



lAT 4;:\ 40.~'N 

f"\ATE 1 Q /04/79 

S("("TIaN S--t~lJ: 

LONC- ~~ 4:,.2''-'1 
Tlto\E(4"T) 1500 

STATlu~ Nr'\. 4 
f')~PTH 45 ... 

~-~~--~~-~~--~~-~~~~~~~~----~~~~~~~-~~---~--~--~---~-~----------~--~------~--~----
T p T p T p T p 

----------------------------------------------------------------------------------
1193 .f.'q ll)f.' e15 lO5~ .2'5 . q77 .18 

~J;e') .21 P,7~ .31 Q25 .23 804 .44 
;"4 7 .47 ~jQ .s:;.O c~7 i.Oi 53'1 1.0Q 
L. n "- 1 !"It.. 421 1.O~ 3ql 1.35 ~77 1.39 ..,. .....,.-.,; .... 1 \. 

33q 1.26 294 1.3Q 255 1.30 241 1.25 
210 1.53 184 1.23 163 1.35 157 1.40 
l~b 1.21: 131 1.3P 127 1.39 1?3 1.46 

;.l~ 1."2 88 1.29 ~8 1.25 83 l.ltO 
~£) 1.27 f.7 1.28 61 1.33 60 1.52 
;:;1 1.21 ftc, '" '\ R 1. • .1", 49 .Q5 44 1.27 
37 1.05 31 1.01 36 .94 3~ 1.03 
22 .~5 ~? .70 16 • t; 1 1~ .4Q 

11 ~" . - ., 11 .37 8 • 28 8 .25 
4 .12 4 .1 ? '3 .01 3 .O~ 

~ .02 ? .03 2 .05 2 .02 

PARAMETER VALUES 

D~ I 7.14 At Pt.1A : ........ qETi\ : .0040 .V.:J" 

?OO, 2.'8 ( .O3?, ."40 ) ( .0034, .0046 ; 

~~MDl~ TEMPfQATURE 3.0 C INCUBATJON TEMPERATU~E 7.0 C 

CHl OQ OPt-fy L' 3.Zc:. R~A 10.33 PHaSPHlTE .qO 

CAQQnN 1(\4 DNA : 3.61 "'IT~ATE t 4.10 

NJTQn/':~N 14 ATB t .23 SIlICATf 1.7Q 

PROTEIN: 2_9.40 4MMO~IA .31 

0\ 
N 



• 

l~T 4~ 2~.Q'~ 

1ATt: ~CI04/7"J 

scrTTAN S~El~ 

l ')t-! (! ~ 2 27. 'j • W 
TTft1~(I\"T) 0710 

STATION ~". 5 
f)~PTti If) ,.. 

~~-~~--~--~~----~~~~-~~---~---~--~------~-~-~-~---~~~---~~---~-~-~---~-~~~-~-~--~-
T p I D I p I D 

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

qoO 2.64 q5~ ?7t'l 798 2.24 1q5 2.64 
"'f,~ 2.42 bOO i.ea o8i 2.02 677 2.0;' 
'i~7 '.l~ 5'Q '.(>0 419 ~.115 411) 2.19 
37 7 '-.27 311 2.54 317 2.10 '''7 ?41 
222 2.~5 ''1.5 2.I R l~l 2.66 174 2.52 
153 2.4? lltQ 2.:>5 126 l.17 126 2e18 
'Inc ., 1'\ 1 ~1'\7 .,.~a:;. elL ., h.') tiL , _ a, 
&'",'7 c;;..v. .l.VJ c;,. "= " U' ..,. c;;. .... c:,. r" ..,. .... 7 T _T 

;2 1.97 71 1.98 65 1.51 h3 1.64 
'\7 i.?b ');;; l.Olt 44 .73 43 i.39 
,=,q .~8 3'3 1.0' 32 l.e2 31 .58 
2Q .50 '.7 .Aq 23 • 6~ 15 .'-8 
14 .~7 10 .l4 8 .O~ 8 .11 

A .11 ~ .on 6 .00 It .00 
4 .00 ':; 

,. ,.. ... ,00 ... lOlA 
.UO ~ c; .uv , .00 2 .00 1 .00 

PARaFfETER VALUE) 

I)~ , 2."" Al D"'~ : .()3q ijETA: .0003 

2.31' 2.6';) « • O~ 5. .042 » ( 0.0000, .0006 

'4MPlF Tt~pcQATURE 3.~ C INCU~ATION TEMP~RATU~~ 7.0 C 

C 4l OQ OP 4Y II .17 RNA 3.89 PHOSPJ.f4TE .96 

Cld<~"N ONA 1.99 ~ITRATJ; : .17 

ATP I SilICATE i ... r . .,:; NITQ"~j:N 

PI( '1r F: IN: 1;.60 AMMONIA ~7q 

0\ 
~ 



T 

t ~r (,,:- 2~." •• ~ 
:-p,T;: "[:1(,4/7Q 

o T 

~""""T;\\j $;..fl:l ~ 

In''ih ... ? 2'1.,' .. 
TT¥I,:(~')T) \.1700 

P T 

ST~TIC~ NrJ. :; 
r)~PTH 51 "4 

D T 00 

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

11"~ • , 2 1130 .n) q73 .08 Q65 .0; 
~1..,7 .00 70 1 .24 740 .01 724 .14 
~Q;:- .2=: "'84 .?" 49'7 '* L 444 .~4 .-''' 
42.1 .63 312 .77 336 .El~ 290 1.04 
,~, 1 • 51 243 1810 22b .1.20 lAA 1.26 
167 1.3C) 1~1 1.'31 145 1.32 144 1.'37 
113 1.12 1vA 1.26 102 1.35 94 1.34 

Qt') 1.37 7Q 1.04 71 1.29 1,9 l o h3 
64 1.J:l ~7 1.27 5'; 1.03 4'7 1.25 
47 .'fa -;1 i.2~ 35 1.41 "'Ii'll .79 ;'1 

30 .q~ 2~ .~z ?6 .Q" 23 1.09 
lA .53 15 .1--1'1 11 .39 11 .~8 

q .22 Q .24 f:'! .12 5 .06 
4 .04 3 .01 3 .00 ? .00 , .vO ? .00 ? .00 to. 

PADt\"1ETE~ VALUES 

0<; t t'.3'3 ALP..;a : .043 .,J:iA c .()()73 

7.oe, 7.~8 ( .04(J, .046 j .JO;6, .0089 

'4~~l~ TEMPEQATURE 4.2 C INCUBATION TE~P~PATUQE (;.0 C 

CQ lr"lQQ D 4VlL .21 RNA 3.00 PHO~P4ATE 1.15 

C~QR'1N 4S:; DNA 1.Q4 NITRATE 2.24 

f.,j!T<?:;G::N '" ATP ,ILIC4TE 1.6q 

PPQT~I~i 13.60 AMMIJNTA 1.48 

(J\ 
~ 



l~T 42 ~Q.5'N 

"'~'T'C 'C/C4/7Q 

("~I"lTTAN SHt=LF 

ll~~ '1 c~.~·w 
TI~F(A~T) 1200 

ST~TI(,~~ Nn. -., 
DC?TH '=i ~ 

----------------------------------------------------------------------------------
T D T p J p, T D 

~~~~-~-~----~-~-~~--~~~~--~---~---~~~-~--~--~-~~~~~~~~----~~-~-~-~~--~~~-~~ .. -~--~~ 
\')37 , .32 loce; 1.~'" A46 l.hq ~3b 1.4'; 

11';) 1.1P 71Q l.'~ 10Q 1."2 6Q8 1.~6 

=-1)8 1.88 4o? 1.9? 4')5 2.48 434 2.25 
3~"j 2.40 330 2.36 322 ?.1i6 '-~3 2.60 
~:1Q ?~~ 2'31 2.41 21b 1..4f lC)Q ?59 
It.3 2.50 1'";7 it.:1 148 2.~b 131 '.48 
, .. L "'t "'L ! , '1 2.50 112 ., ~ ., 1 qo ,_1... .. 
AJ..r:1 ~~~~ L.,C -. e c,. "'l!'~ 

7~ 2.0b 78 '-.iO 16 2.16 .... "'l AI'\. rc. t:..uv 

"7 1.bZ 1:'3 1.63 5~ 1.b8 '53 1.43 
41 1.?5 40 1.16 39 1.24 ~9 1.31 
2q .PO 2~ 1.0Q 27 .80 ?7 1.02 
17 .46 1-; .~Q 13 .21 11 .21 

q .11 Q .11 8 • Of. 7 .06 
'1 .01 4 .01 ';' .00 '3 .no , .00 , .00 2 .00 1 .00 f;. 

,. A RAM E T E ~ 'I A L U E S 

D~ • 3.43 ~l ~YA . .042 qETA t .OO~5 . 
":\.2", 3.~O ( .041. .044 i ( .0030, .OO4C ) 

~AMPlF TF~PFRATURF 6.0 r: TNCUBATION TEMD~RATUQE 8.0 C 

C1-4l0R(J04VLt i.e7 RNA 16.Q6 PHOSPHAT'= 1.03 

C \"< Q nt-I qa DNA 4.72 NITRATE r .3 ~ 

l\!TTt('1GEN lq ATit .43 SIlIt:ATf .91 

PRQTFI!i: 19.00 AMMONIa .54 

0\ 
VI 



l~T 4' ~q.~,~ 
nAT~ ?O/04!7Q 

5t";'T~ . .\~ ) ... ~ L F 

t r~G ~:. 5b.C; t .J 
lT~F.(t\1T) 121')C. 

ST&TIC\l l\;1"j. ~ 
n~pr,", 4') ... 

----------------------------------------------------------------------------------
J D T p 1 p I D 

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

llRI5 .('('\ IOl/:) .on q73 .00 cPi2 .03 
R7~ .Of R.b7 .OQ B46 .02 825 .04 
,..."'1'" .0'1 "'4 .1/ !iC\O .?8 t:?9 .413 
~()~ .47 ltq1 .pc; 370 1.b4 '1"'0 1.30 
3'l4 1.34 ~?4 1.74 ?73 1.80 264 Z.C9 
21') i.4t 20') 1.92 1h7 ~.O4 t67 1.92 
t 42 1 • q, 133 1.Q1 12 0 1.94 121 2.10 
11'. 1.84 lC~ 1.93 <l3 2.05 89 2.21 

76 't ...,"" 
.,,, 1.81 68 2.05 68 2.08 I @ g f tV 

;:;5 1.f33 I)~ 
.. An .c:::"lI " 01"7 1_ l'l .., 1'\'" 
~.'f;:t J/:) 1..0 ' 

.,...,. c..vr 

42 1.78 40 1.tiO 36 1.71 3& .i..b4 
2? 1.22 '1 1.?~ 16 .Q4 15 • fH, 

11 .'57 11 .61 8 .47 8 .41 
;:.. .27 C; .27 3 .11 ; .12 
~ .'0 '1 .Oq 2 .07 2 .0 e 

PARI\'1t=TER YAlU;:S 

OS : ~.57 AlP4A I .06& qETA : .O11~ 

3.2~, 3.8e) ( .062, ,070 ) .OOQt;, .01 ~7 

'AMPLE TEMPERATURE .. .... ,. INCUBATION TEMPERATURE 8.0 C I.e: \.. 

rHtOROI)f..tVLl t .Q' RNA 6.60 PHOSPHATE .Qfo 

CnQA'1N rt;. DNA 3.0!) NITRATE : 2.35 

P.qTQI'1G~N t AlP SIlIC4TE 1.8 It 

PR fjT F· t N; lR.50 4 rcKO~trA .70 

(]\ 
0\ 



lhT 41 4c .O·N 
"~TF 21/04/7Q 

"CrT!A\I S~!:=lr: 

I f1NG ~l ?q.~fW 
TTMt:f~!)T) 1230 

STATIO'~ ~'1. 7 
I')EPTt-4 I) ~ 

-~~~~-~~-----~~--~~~---~~~~-----~~---~---~~~~~~-~--~~-------~----~-~~~------~--~--
T p T o T I) t p 

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

It')2~ If\~5 ?8' 1."3 867 1.4~ 844 1.~6 

q~1 1.R4 753 1.A? 703 1.42 102 • ilLA 

le"'L' 

,~t') 1 .87 537 1.q4 508 2.07 44q l.g7 

444 2.02 345 1.9Q 2Q6 ?14 '88 1.'12 

?A 1 2.21 243 ' 2.12 197 1.99 IRO 1.60 

i7~ 1.Ci(' i itA ?u~ 1"" '.19 12'3 1.96 .. ::;~ 
104 1.q7 QR 2.14 <:;4 "'II ""'. q1 1.90 c..UJ. 

74 1.1-'; 6" 1.7') b6 1.~3 61 1.84 

"t 1.&;1 ~o 1 ~ Ii 8 47 1.4Q 44 .. .LA 

1.OU 

~9 1.23 37 1.1Q 3b 1.16 ~4 1.10 

31 .9a 2'1 .Q3 27 .7R ?6 .8'3 

lb .-:t6 14 .40 12 .18 10 .25 

Q .09 7 .Ob 1 .10 6 .05 

'j aO(, ~ .01 3 .00 "" .00 ~ 

? .00 "" I'\f', 1 .00 1 .00 
!: tV\.;' 

.ARA~ETe~ VALUES 

oS t 2.~7 AlP~A t .045 ~ETA : .0010 

2.27, 2.47 « .043, .041 ; « .(l008, .. 0013 

~AMPlE TfMPERATUR~ b.O r. INCU8ATTON TEMPfQ~TURE 7.5 C 

Ci-IlO!:(OPHYll .b6 RNA. 8\l67 PHO~PHATE .91 

CAR~ni\i ~Q Ot-IA 4.30 NITRAT'.: .05 

NI T oI1Gt::N 1 1~ ATD SILIcaTE .,'") 
• f :J 

PR!1"FJ~: ~5.00 &\ MMON Itt .46 

0\ ....., 



,_ A. T '" 1 4 ~ • 0 I \J 

,rrTltt~ S4!7lf= 

l"NG 1-,: 2~.6·W 
TIMC{AFJT) 1230 

STaTIO~ ~'J. 7 
f')FPTn 3" "4 

,)~Tf ?)..I0411Q 

I 
~~~~--~~~-~-~~---~~--~-~~-~-~~~~~----~~~~~~~-------~~--~---~~~--~~---~~~~~'~~~-----p 

T n 1 p I p 

----------------------------------------------------------------------------------
t?Ot, .16 111' .14 lOO~ .14 q61 .?O 

~~o .~l 7Ql .28 7ql .20 bqQ .l7 

~'4 .4-= 59? e~8 
£,..~ '!t. 542 .90 
?"'Ic. .;;IV 

50~ .80 453 ' _ :? s:; 415 1.13 ~43 1.47 
.... 1;.. .... 

'2 i '1 1 15 21 t!94 1.63 262 1.56 248 1.b7 
J 4 .J 

:>14 1.41 201 1.~8 178 1.75 1.71 i.44 

135 1.~1 125 1.~C 121 1.6~ l~l 1.50 

qQ 1.bO 9~ 1.41 94 1.47 ~3 1.45 

73 , .b6 7f) 1.51 b~ 1a53 62 1.50 

')7 1.38 47 1.1f1 . - 1.36 4b 1.32 .. , 
40 1.31 35 L.12 35 1.2R ... L , '11\ 

'''' ~.~V 

2' -..,~ ?? .7~ 16 .52 1-; .53 . -
13 .~2 11 .3"\ 8 .22 8 .24 

? .13 c; .13 it .06 3 .07 

'3 .03 ? .O~ 2 .04 2 .06 

PAP/diETER VALUES 

p~ I ?88 ALPHA i .040 'lElA I .0014 

2."4, 3.1' ( .038. .()42 ; ( .0061, .008b ) 

~A"'Pll= Tt:=MPJ:RATURE 8.0 C INCURATION TE"PE~ATU~~ 7.5 C 

CHlOROi'HYll 1.3b RNA 6.39 PHOSPHATE .15 

CARI'l!!t..1 9? ONI\ 3.q3 NITRATE .'-0 

NTTQ!lr,C::N 16 AT' SILICATE • .76 

PROTEt~ .. : . 44.10 A MHON! A .67 

. , 

(J\ 
00 



• 

lAf 'l<; 54.0''J 
narc ?'?/04/7.:.; 

SCf'TTAN S ... El F 

ll'lNG ~l 26.5'W 
TTMF(\DT) 1130 

srATIO~ N1. 8 
DI=PTH ; M 

~~~~~~~~----~--~-----~-~~-~---~~--~~--~~--~---~~---~--~~-~-~----~----~--~-~~--~-~-
T p T p I c y p 

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

11)~7 .04 1030 .n~ a,s .03 J3S;3 .07 
A42 .?~ 8015 - , 1:\ '7~~ ,., L' ~_ 'I" .... '" .~ ..... . ... , o.&.~ • .&. , 

;75 .42 ~'" .3~ 5~9 .46 478 .~6 
4lt2 .0C 420 .53 324 .56 313 .57 
~~1 .1=9 ~74 .bO 219 .71 210 .65 
If' 3 .1~ 1~1 .7b 14R .72 146 .~l 
11~ .Q'i 107 .",R 102 .75 102 .f!2 
~() .44 77 .7~ 68 .88 68 .6~ 
~c:; .43 c:.? _"'II.. ~~ ~o L.'" .. ,.,. 

•• V "'~ • J or_, ~, • r IJ 

41 .5~ ::tQ .64 37 .55 13 .79 
31 .39 2Q .3 A 28 .53 27 .60 
'15 .~4 14 .29 11 .29 10 .17 
~ .14 7 .11 b .14 6 .08 
4 .o? 4 .03 2 .02 Z .02 
1 .01 1 .00 1 .02 1 .02 

ijADAMi:TI:D \lAIIII:~ 
- ~~R~l",- 'i~" ijf~L.-UL.J 

PS I 1.00 AlPOoi' t .024 q~TA t .0020 

• 9? t t.o~ ; ( .O2?, .027 ) « e 001 b, .0024 ) 

5A~PlE TEMPFRATURE 21.0 C INCUBATIO~ TEMPERATURE 24.0 C 

CHlOk)OP"4YLt .~o RNA 3.74 PHQ~PHATE .50 

CA~Ilf1f\J 40 DNA 1.04 NITRATE .91 

NITQI)GZ::N A ATO (:TI '("ATE: ! , _ c; ~ 
......... ,,""'1''- ..L W _I" 

PROTfTN: 21.40 AMMI)NIA .21 

0\ 
to 



LAT ~:: ::4.l'\I 

"AT:: ?"'/04/70 

sr.rrTAN SyCli= 

lnNr: ~l 2".5'W 
TI~t:(~'1T) 1130 

SlAT I 0'4 ~a. 8 
DfPTH t-Q \It 

~~-~--~-~-~~~~--~-~~~----~--~-~--~~--------~~~~~~-~~--~--~~~~~-~--~~~-~---~~-~--~~ 
T I) I I) I p T o 

-~-~--~-----~--~~-----~-~~-~~------~~~-------~-~~~--------~---~---.. -------~----~--
1?06 .34 113" • (\1 1005 .03 Qb7 .CO 

QO-; .13 Plr:l .14 787 .13 745 .13 

~'iC:; .37 ~~, • ~? 580 .32 
........ 1_ L 
"L~ ....... 

'>0 7 .5? 425 
r:.., 390 .58 3~Z .~1 . :; , 

~nQ I="'l 28 , .73 ?58 .56 232 .49 .. .;) 

~13 .74 lR3 .3Q 1~3 .64 159 .56 

141 ."3 133 .74 122 .83 108 .37 

10~ .~4 Q'5 .'"4 ~7 .59 85 .~3 

""7 ."7 65 .f4 !>5 .62 62 .7l 

5Ci .,,4 4~ e:;1) 44 .19 44 ,72 

41 .3Q 37 .55 33 .57 32 .67 

20 "'tel 20 .42 14 .35 14 .31 
I='''''' 

11 .:>4 10 .23 8 .17 7 .oq 
4 .:1..0 4 .08 3 .05 3 .OS 

~ .n~ 2 .03 1 .01 1 .01 

DAQAMETER VALUES 

D<; I .81 AL PI-tA I .029 fJETA i "" .. ~ eVV1-::;' 

.7b, .87 ( .025, .033 ) ( .0010, .0015 ) 

SAMDlE T~~PERATURf 21.0 C INCUBATION T~HPERATURF 23.0 C 

Ct.fLORQOHYll • .4q RNa\ t 3.56 PHOSPHATE 1 .63 

CA~RnN 64 I')~A .72 ~ITRATE 1.58 

~!TonGEN ~ AT" SILICATE 1.86 

DDnTi:T'-lt r '"l ~.!"f .. ---,,--.,.-
l'i_nn 
.. -.... -'-F'iiiiiF-- AMMONIA 

""-J 
0 



'~T '+1 40.0'~ 
DATt 73/04/7:::) 

SCOTIA~ ~H'=lF 

t ON C; ~ 1 3 (\ • O. W 
TTMF(Ai1T, O~OO 

~TATIO'" NfJ. Q 

DEPTH 5 ~ 

--~-~~-----~--~-----~-~-~-~--~~~~-~---~~----------------------~----~-------~-~----
I I) T p I p I o 

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

1087 .03 lO1Q .01 B61 .03 8b3 .2? 
Q 57 .12 ff50 .0'1 77q .01 75i .05 
~ 1)1 l.,) ceo ')l.. ... ." -"., ,,/\ A ,-,1.. . ..,." I" Q \.1 .c;,v f , ~ . ~, ,,'" v ..... ~.., 
4Ql=:, l.l~ 440 1.54 368 1.77 330 2.ZQ 
~o~ ~.11 ~75 2.1'3 241 2.bO 211 2.26 
~20 ~.2f 190 '.6Q 169 ~.41 163 2.26 
1 33 2.3Q 110 2.72 106 2.38 Q7 2.83 

66 2.1~ 55 2.62 53 ~.30 47 2.68 
44 2.15 42 1.q3 37 2.07 32 2.40 
32 Z.Os:: 30 2.00 ~o ~.Ol ~7 2.16 
25 1.74 22 1.7b 15 1.30 14 1.38 
11 .Oh 10 .90 8 .66 7 .72 ,., .54 5 .45 3 • ?8 3 .Z~ 

~ .l~ 2 .1'5 1 .06 1 .06 
1 .-09 1 .09 

PARAMETER VALUES 

DS : 4.?7 ALP~4 I .096 BETA I .0124 

1. Q4, 4.~Q « .090, .102 ) « .0104, .0145 ) 

SAMPLE TEMPF~ATURE h.5 r: INCUBATION TEMPERATURE 30.0 C 

CHl"PQ°J.4Yll I .b~ Rt.lA 6.32 PHOS'~A-TE I .7] 

C ~Rj:HJN 'iQ DNA 5.5? hlITRATE .25 

NtT01)GF"l 12 ~j !) t .12 ,.. T_J. T"" orr 
').lLI.\.."'l: 

C~ . .:-, 

PRf')TE TNt Q.I.O AMMONIA It 7Q 

.....a 
~ 



I 

l~Ob 
91~ 

~R'5 

4°2 
~OS 

~ll 
146 

Q; 
~4 

3Q 
~8 
13 

" ? 

1 

L~Y 41 40.0'\1 
!"'lATe ?3/Cl.''"'l':i 

p 

.It 

.36 
• of.. 
.44 
.6~ 

.52 

.61 

.4Q 

.37 

.31 
ele; 

.06 

.01 

.00 

.00 

o ~ I .g~ 

• 76, .~? 

~AMPLE TE"Pf:RATURf 

CHLOROP.,.VLI. .q6 

C"RQnN 66 

NTTOOGJ:~ 10 

T 

1100 
? 44 
~73 

3Q8 
2~9 
105 
140 
6~ 

4<1 
31 
19 

9 
4 
~ 

b.2 C 

~rrTIAN SHELf: 

lnNG ~1 3().O'W 
rJMF(AnT, Of3QO 

p T 

.01 1001 

.46 800 

.'51 546 
I. I. 366 ..... 

.51 254 

.54 163 

.50 lOC) 

.43 58 

.35 42 

.20. 30 

.15 17 

.04 q 

.00 It 

.01 2 

PARAMETER VALUES 

ALPHA I .008 

( .007, .OOQ ) 

STATIO'4 Nl. ~ 

O'=PTY 35 .. 

p r 

.17 Q73 

.35 7q3 

.39 r;Ob 

.51 ~2Z 

.58 217 

.44 157 

.45 Qh 

.33 56 

.23 41 

.20 30 

.11 13 

.03 7 

.00 3 

.00 1 

SETA ¥ .0010 

( .0001, .0014 

o 

.18 

.34 

.76 

.,..~ 

.48 

.~8 

.44 

.33 
• ~Q 
.22 
.05 
.00 
.00 
.00 

INCURATION TEMPERATURE 7.5 C 

RNA f 7.70 PHOSPHAT~ .56 

ON" I 2.78 NITRATF .23 

ATP .07 SILIcaTE • 'it; 

PR nTf INi 13.70 AMMONIA .13 3 

'-J 
N 



l6T 41 2C,.l'·'J 
nArc: ?~/C417Q 

SCf1TJAN SHrtc: 

lQt-:G t~l 2Q.5'W 
TlIAFfAr)T) 1530 

ST4TIC'l ~..,. 10 
OfPT~ 5 '4 

~---~~~~----~~~-~~--~~~~~--~~---~---~--------~-~-~--~-----~~~-~-~~~-~-~~---~-----~ 
T p -r p I II T p 

~_~~~~~~~~~~~~_~~~~~-~------~~~------~---~---~---~---~ _____ ~_~ ____ 4~ ____ ~~ ___ ~_~_~_ 

1137 .6" lO~7 .Q7 q14 1.26 A25 1.16 
7~7 1.61 7~2 1.'37 617 1.80 67"; , ~.'7 

J..:;r 

6':t5 1.74 57° 1.81 55q 2.16 457 I.Q? 

30 4 1.':)6 3Rl 2.lh 381 1.,Q5 328 2.08 

~74 2.06 262 2.07 23Q ~.O5 ~22 2.10 
186 18q~ 171 2.01 161 2 e 03 148 1.SQ 

titS z.10 114 " "'." 11lt ~ I'\£.. 1n~ 1.91 J.."'!' c;.evv ... ""' .. 
85 1.7? . ~3 1.74 78 1.75 72 1.88 

70 1.55 67 1.b4 51 1.56 57 • L ~ 

l.t'·, 

47 1.11 43 1.27 42 1.24 41 1.31 

32 1.00 31 .9C) 30 1.01 30 1.04 

;?? .5~ 21 .'5':4 14 .33 13 .33 

10 .11 q .19 7 .05 7 .10 
r; .~3 '5 .04 3 .01 3 .00 
., 1\' ? • OJ 2 .01 2 .01 
Co .VoL 

PARA!1ETE~ VAlUtS 

PS I 2.74 Al PHA I .038 BETA • IDOO2~ • 

( 2.61, 2."1(0- ( • 037, .040 ) ( it 0020~ .0026 , 

~A~PlF TF~PFRATURc 1.3 C INCHt\ATION TEMPERATU~E lO.t:; C 

C4t nROP4Yll 1.51 RNA I 12.54 PHOSPHATE .71 

r.6Q~nN 1Q ONA I 6.5Q ~ITRATE .515 

NITpn~cN . 7 aTP : .27 SiLICaTE .~6 . 
~R IJT i= 1 N t 21s40 AM'4r)NIA .17 

"'-J 
Vol 



L~T 4"i. Z<;.()'''i 
"'~Tc "3/04/7Q 

,1"'~iI~N S4~LC 

I '"1 ~I (, "1 2 9 • C5 , W 
Tlt.f~(Ai)T) lli30 

STATION ~n. 10 
DEPTH 10 M 

----~~--~-~--------~-~~----~~~---~~--~-~-------~-~-~~~-~----~--~---~~------~------
T p T p T p T p 

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

1~?7 .00 11b4 .04 1058 .07 Qq4 .04 
'!25 .16 ~17 .12 804 .32 740 .1 q 

1-.47 .53 571 .,41 520 .l3q 4~5 1.14 
48Q 1 .05 444 le17 406 1.32 343 1.31 
31'1 • '"In .,.,;:;. 1.31 254 ' l....? 2'''' 1.35 .l.':)f." Co ( J & • ....,~ 4 'W 

203 1.43 186 1.23 173 1.27 144 1.42 
1~1 1.35 125 1.21. 123 1.36 106 1.46 

q6 1.1': 89 1.31 85 1.16 74 1.20 
~A 1.0B 64 1.04 63 1.11 51 .q? 
i.n .68 47 .Ql 47 .Q6 37 .67 .. ...,. 

37 .80 35 .81 34 1.10 25 .43 

24 .44 'II" ..,11 1 r:. .30 12 .Oq 1 I ."1. b'" 
11 .20 Q .07 8 .12 5 .03 

4 .04 j .00 3 .01 3 .00 
'3 .01 2 .00 2 .00 

DAj:?c\METER VALUES 

PS : 5.37 llPHA • .023 BETA I .0188 • 

f 2.72, 8.01 \ f .021, .024 ) ( .0058, .0317 ) 

~~MPlE TEMPERATURE Q.O C INCU8ATION TeMPERATU~E 10.5 C 

CHl rtR 004Yl L 1.·43 RNt. 1.70 PHOSPf-tATE • Ft 2 

CARQ!l~1 70 DNA 4.30 NITRATE I 3.45 

NTTDf)G~~ 7 aTP SILIcaTE 2.13 

PRO'lFIN: ~ ... I. ft. ....... nuy ... t -c" • ..,u ~ ... '!'lU, ... ·A,·P'{ 

~~ 

'-l 
~ 



C;CGT!AN SYJ:L;: 

STATIOf\l ;'-11. 11 
O~PTH 5 ~ 

----------------------------------------------------------------------------------
L AT" 1 ? 0 • (\ , " 
I1ATC' 24/04/ 70 

L"~G .,1 31).O'W 
TI~l=rAr)T) 0845 

I p T p 

-----------------~=~~-------------------------------------------------------------
T p I p 

994 ?3? Q73 2.?'3 ~O4 3.3;; 761 3.~O 

719 3.02 622 3. P ? ~ ft.'" 4.07 609 3.27 
OU"1 

5~'3 1t.17 501 1t.4A 4~5 4 ca 87 45~ 4.')9 

~Al 4.7q 330 4.54 3~O 1t.16 2&2 4.56 

2'5~ 4.56 22~ 4.QO 207 4.84 169 4.82 

165 4.bl 1~4 ~e9'3 131 4.42 127 4.72 

i12 4.37 fl7 I "''' 85 4.11 78 ~.7b 
~.,:) .... 

74 ~.97 72 3.58 59 3.91 59 3.25 

4R 2.99 4J:! 2.Qb 46 3.12 ;8 2.41 

35 2.19 34 2.20 32 2.3~ 28 1.93 

"27 1.88 2& 1.68 25 1.60 17 092 

16 .88 12 .5f> 12 .54 q • ~b 

A .36 7 .?~ b .23 It .09 

4 .10 :1 .+3 3 .03 2 .00 

, ,""\." , .01 2 .00 
.uv ~ 

PARAi1ETE~ VALUES 

fJS I b.~5 ALPHA : .082 ~ETA I .0055 

( b.Ob, b.63 \ ( .079, • 08e ) ( .0048 • e OO~ 3 , 

SAMPLE TEMPfRATUQt 13.~ C INCU~ATIO~ TEMPf~ATURE 151115 C 

Cr4l no OOHYl L : .8~ R~A 3.14 PHOSP~ATE 1.13 

r6.!:t~nN 2~ 0"" A I .86 NI"TRATE I 9.27 

NITQ'1r,t:N ~ ATP )lltCATF : 4."2 

PROTf:INi 12.20 .HMON1A : .13 

...... 
U1 



If\T 4l. ?O.f'.".1 
f)ATE ?4/04/70 

scnTIAt~ ~4EL;: 

l'1N(: ~l 30.0' .. 
TI~~(ADT) 0845 

STATI'1~ 'In. 11 
OEPT~ 35 ~ 

~---~~----~~~------------~---~-~~~--~~~-~----~--~-~-~--~~~~~-~-----~---~--~---~-~~ 
T p T D I p t p 

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

!.lb4 
Qf.,7 

692 
451 
.,0; 
17~ 

ll~ 

9~ 

~1 
&:;1 
3~ 

21 
Q 

15 
3 

.e~ 

3.82 
~.C;9 

'1.25 
~ '1. .... 
~.J.>'\ 

3.8~ 

4.06 
~.51 
2.8Q 
2.77 
1.73 
1.03 

.4P 

p~ I 

ols:: 
e04 

'5.17 

( ?2~, 6.33 

~AMPlF TE~PEQATUR~ 

CH lOR Or:>HYL I. I .9~ 

CARRON 4~ 

NITQnGF"l 7 

1142 
82 1i 

622 
41Q 
2f58 
15~ 

11'1 
8R 
59 
51 
35 
?O 

o 
c; 
'3 

1385 C 

.64 
2.b7 
3.PQ 
4.0R 
4.17 
~.3f) 

3.11 
3.71 
?.Q4 
2.54 
1.67 
i.02 

.43 

.12 

.Ot; 

1031 
81~ 

bIb 
336 
21b 
144 
108 

16 
'52 
43 
32 
14 

7 
4 
2 

PARAMFTJ:R VALUFS 

ALPHA I .063 

t .OSq •• 06e ) 

1.27 
1.87 
3.80 
3.13 
.. ,.. L 

~.uo 

4.02 
3.87 
?85 
2.34 
2.12 
1.72 

.70 

.c6 

.08 

.02 

qETA I 

994 
783 
495 
3;0 
212 
1'5 
101 

66 
51 
41 
32 
14 

6 
4 
2 

1.05 
3.20 
4.27 
4.40 
1- ... ~ 
"t.':'C 

3.61 
3.0& 
3.06 
2.07 
1.Q8 
1.10 

.00b2 

1 .. .or 
.31 
.p7 
.02 

( .0047. .0077» 

!NCURATION TEMPERATU~E 14.5 C 

RNA : 4.7b PHr)SP~ATJ; 1.40 

ONA t 1.10 NITRATE 9.22 

ATP SILICATE 4.5? 

'ROiJ:YN: 11.30 Af1t.iON I A i 

'-I 
0\ 



l\T ttl "q.""\J 
Y"AT:: ?4i04/7Q 

SC"TI;\j~ ,4t:lt: 

l r ft.' (; "1 , " • t) , W 
TTIolFCaOT) 1530 

S TAT I, (ll\j '" 1. 12 
D~PTY ; ~ 

~-~-~~------------~~-~-~~----~-~---~-~-----~------~--~-----~-~-~-~--~-------~-----
i o I o I p T p 

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

904 1 • , ~ 982 1.05 782 1.50 698 1.71 
62? 1.6~ 61~ 1..8: 597 1.9Q 591 1.93 
4~? 2.25 444 2.4 a 431 2.71 366 2.94 
3t.~ J .94 315 2.73 271 2.88 241 3.15 
,?q ~.86 lQ7 2.8R 169 2.65 169 2.91 

13~ 2.57 1,Q 2.71 12~ 2.5q 110 ?Q2 

BQ 2.6q ~7 2.72 eo ... ~ ... ,",0 ., an :;.r., (0 c:..O"7 

1" 2.40 63 2.58 S9 2.26 St; 2.3~ 

49 1.~Q 47 1.99 44 2.19 44 2.05 
~4 1.54 34 1.40 33 1.59 30 1.59 

?b 1.12 26 1.43 24 1.21 24 1.33 
1 a:; ~60 14 .64 10 .38 10 .~q 

A .21 8 .20 6 .1? 6 .11 

3 .03 3 .03 3 .00 2 • 02 , "" 
, ~nn 1 .00 1 .00 • v,, I . .., .... 

PA~AMETE~ VALUES 

p~ : 3.88 Al PI.4A • .063 BETA t .0046 

( 3.6Q, 4.0b « .0bO, .066 ) ( .0040, • oor; 2 , 

~6MPlE TEMP~RATURF 10.0 C INCUSATIO~ TEMPE~ATURE 10.5 C 

CYlOROPf.tVlt I 1.0;) RNA 8.25 PHOSP~ATE .94 

CA~RON ~5 DNA 4.50 NITRATE I 3.81 

NIT!)!JGf:f\4 7 ATP .35 $IlIC4fF 2.5~ 

PQOTI=IN: 10.60 iH .. ,..nNI A .10 

..... 1 

..... 



lAT 41 ~q.I')'''' 
nATi= "-4/04/7'J 

S~QTIAN ~1-4~lF= 

l')t\IG ~l ~O.09W 

T!~~{~QT) 1530 
STATIO" ~"'. 1? 
DtPTY ~5 t.1 

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

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

11?1 ."1 lIO!) .01 q73 .01 Q31 .02 
7"-1 .()q 7?7 .04 711 .06 6qa .12 
558 .37 4Q~ .8 ? 416 .55 476 .1Q 
~~q 1.30 300 1_42 300 1.20 2q6 1.81 
!33 1.P4 2Q7 le8l 207 1.Q7 207 1.78 
161 1.91 1Al 1077 156 1.84 148 2.10 
11!3 l.Q3 110 1.Q<t 110 1.91 ~q 2.19 

8Q 1.F04 76 1.90 74 2.03 74 1.89 
61 )..74 SC) 1.71 57 1.A4 57 1.70 
44 1.60 43 1.57 41 1.56 41 1.45 
3'3 1*28 32 1.19 31 1.48 31 1.37 
23 .51 2' .81, 13 .62 l' ob6 ..... 

0 .50 ,8 .42 b .34 6 ,,31 
r:; .18 4 .16 :3 .06 3 .10 
3 .11 2 .03 Z .06 2 .03 

PAQAMETE~ VALUES 

p~ a 5.12 4L P4A , .051 IJETA " .022& . 
4" 27. 5.Q8 ( .04Q, .053 » ( .Oi65s .0288 » 

SAMPlF T~MPERATURF 13.8 C INCURAT!O" TEMPERATU~E 10.5 C 

CHLOROPHYll : 1.20 R~! A 3.01 PHOSP!.fATr.: 1.28 

CAP~ON 23 I)NA 3.86 NITRATE I q.15 

NITQr:1G~N 4 ATP .20 SILICATE 4.81 

iiRI')TE'f~! 4w-10 AMMtjNIA I _ f\ ~ .. "V~J 

-..J 
00 



l~T 41 ~4.0"~ 
(" :\ T E ( ~ I a 4 I 7 ~I 

~C~TlaN ~Hi:LC 

l"~~ ~l 2Q.~'W 

TT~C(a~T) 1~00 
S TAT ION N". 13 
Ot=PT4 C; M 

----------------------------------------------------------------------------------r !) T p I p T p 

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

10"" 2.~c C94 2.?4 804 1. Q4 782 2.61 
7~1 ~.6~ 71Q ? e '. 7 666 2.06 613 2.04 
1;19 2.64 4Q7 2.f;1 455 3.2 A 433 3.1'5 
3A'- ?Q7 '34Q '.Q7 304 3.44 ~90 3.04 
"'.45 3.0 7 233 ~.lQ 214 3.42 201 ~.23 
lhi 3 .11 ll:;q ~.O2 152 3.12 1~1 3.3~ 
111l 3.n4 110 3.12 101 2.94 93 2.P!' 

7h '.5" 74 2.75 73 2.94 70 3.08 
1:;0 2.12 55 2.P5 53 2.b3 46 2.45 
44 ".04 42 2.11 38 2.14 ~7 2.23 
?(; 2."1 '-9 1.qS 2P li81 ?6 1.79 
1Q 1.0e 11 1..09 13 .64 12 .':' q 
10 .37 q .40 6 .23 6 .23 
~ .Oq 4 .CQ 3 .00 2 eOl 
? .00 ? .00 2 .00 1 .00 

PAQAMFTER VALUES 

!)~ : ~.'7" 4lPYA : .084 ~ETA r .0017 

3.44t, 3.72 ( .079, e 089 , .0014, .0021 ) 

~A'1PlE TJ:MP~RATURI= 11.2 C INCU~ATTnN TEMPt~ATU~E 13.0 C 

r~l"~OD!-fYll .43 PMA 3.Q8 PHO')DYAT~ lal8 

CbRJH'IN ,Q f)"JA 1.96 NITRATE 1.59 

NT T Q 'JG~ ~l 3 bTP SIlIC4TE 4.00 

PR OTg: t ~J: 6.30 aM~nNIA .5:1 

-...,J 
1..0 



t.,T ~1 ;)I·.Cf'~ 

r)'lT:: ?'5/C4/7~ 

SCnrTA ..... ,,~:: l f= 

'- !"1 "I (; A 1 it q • ~ , W 
TT .... ;::(I\'1T) 1300 

STATIQ~ 'I". 13 
OF.PT.-1 35 ... 

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

T " T o I p T p 

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

'I ., 4 p .31 114" .?" qq4 tl52 052 .26 
°5~ .71 P1'5 .30 875 .45 A04 .43 
6~4 .71 ou3 8~0 550 1.10 4~7 .77 
43 Q 1.04 4'3 .91 370 1.22 34q 1.31 
341 '!..2G 2Q"J 1.2'5 283 le23 252 1.43 

1°' 1.24 188 1.2'3 180 1.~1 1?9 1.39 
11'" 1.41 114 1.32 114 1.31 101 1.49 
~~ 1.14 ~, 1.26 82 1.34 78 1.42 
c:-o 1.4C 59 1.20 5q 1,,21 57 1.22 
4") , .24 410, 1.23 44 1.02 42 1.28 
37 1.,14 3;;' 1.10 35 1.16 32 1.12 
1'1 .7 7 18 ."9 14 .&;2 13 .6'3 
10 .3q Q 4') . - 7 .26 6 .29 

It .14 '3 .14 3 .06 3 .n~ 

2 .(2 2 .03 ? .04 1 .02 

?ARAMET~R VAlU~S 

p~ " 1.75 ALoHA . .050 ~ETA : .0024 . . 
1 .69, 1.82 ( .O4?. .053 , .0022, .0027 

5hM~lf TCMPfDATURE 11.-; C INCU~ATrQN TEMPERAT0RF 12.0 C 

('4LQo!"'!oHYLl .21 Q~A 1.22 PHOSP~ATE 1.28 

CARRr}N 14 't.~A 1.15 NITRATE 9.34 

NITQf')r;r-1\J h ATP ~ILIcaTf 3.11 

Pi(t:'T~!N: 4.30 AMMnNIA .69 

00 
0 



T 

1 Ij 7q 

Q04 
,;?q 

3~4 

Z'l7 
1S::4 

12" 
80 
~, 
. 1. 

~q 

1 0 
Q 

c:: , 

l~T :tl 41.f"t\) 
1"1 1\ Tt: ';"/(J4/7':J 

I) 

.24 
' _ f; , ... " ./ ~ 

l.f7 
1.30 
1.'14 
1.'5~ 

1 It 6h 
1.~2 
1 l.r>-
.i.."T\"> 

1.43 
.60 
e?7 

.10 

.(j4 

p~ . ~.37 . 
'«I 1 C t 2.5~ 

~AM~lE T~MPt=RATURr: 

C!..flORnt)~YLL I 1.0Q 

C..\~P"·HJ 75 

i\q T flGt:N is:: 

I 

iG3t-
77l... . , ~ 
5(~ 

3?1 
2'0 
14q 
114 

12 
4~ 

1? 
l~ 

b 

4 
2 

Q.~ (' 

~CC'TTAN ~J.iEL~ 

L n t-' r, ~ 1 ~ 0 • 0 ' ~ 
Tr"'~(ADT) 1511? 

p I 

.?4 84b 
~t... 710 

•...• c; ,.7 
1.76 444 
1.74 2R3 
1&86 203 
1.q3 131 
1.73 101 
1."0 72 
1.46 42 
1.2 q ":!.7 

.5t, 11 

.?q 6 
on . ~ 2 

.01 1 

PAPAMETER VALUES 

AL rH~A . .046 . 
C .04~J .0150 ) 

ST4TION """. 01 
OI=PT~ 35 M 

p r p 

.24 837 .3'3 
_A? ~Q8 .39 • V r_ 

1.28 44(~ 1.45 
1.76 277 1.41 
1.49 lqQ 1e83 
1.62 123 1.19 
1.46 J33 1.6t-
1.51 53 1.45 
1.33 38 1.32 

.97 23 .q5 

.45 10 .39 

.16 b .20 

.00 ? .03 

.01 1 .02 

!JETA • f<OO~5 . 
.0028. .0042 

INCUBATION TEMPEq4TURE Q.3 C 

P~A 6.60 PHOSPHATE .72 

f)r..IA 3.75 NITRATE .5? 

.. ,..,., "'I t'" '1'. 'I''''r.~''' 1.32 ar,.. . , .... :)1L.l.l.l\it: 

PQnT~IN: 12.60 A"'MfJNIA .53 

00 ..... 



L'IT 41 t..':l.f"\j 

'l"'TC ",,/04,79 

<::('rTTA\ ~~~lC: 

lnr-~ '-1 ~().O'W 

TT"'rfADT) 1930 
STATION NrJ. f) 

°DEPTY ~5 

----~-~-~------~--~~=-----------~~~~-~---~-~~-~---~~---------~---------~-~----~~--
T p T o T p T p 

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

1 1 B :; .'6 lIlt? .03 1010 .24 031 .37 

~l~ i4F 0°' 7 .6~ "796 • '17 77'1 .44 

I:Q'1 1.04 590 .t>7 ~ll 1.69 4~ 3 1.17 

4?7 1 • h 2 4'~ 1.34 362 1.89 333 1.q6 

"on 1"Q8 ~dc 1.8 7 ~17 1.9a 240 2.13 

lQf: 1 .95 1 CL~ l.ll 172 1.89 1 C; 8 2.1 q 

, J ~ '.(\9 1 ; '" 1.96 110 2.07 lO~ 2.29 .. ~-
Q3 2.('IA ~? 1.91 81 2.'32 ~O 1.Q2 

fO 2.04 60 1.Q3 59 1.60 ?7 1.88 

41-. LoPf, 
I e 0' J. ~ 44 1.q3 43 1.73 
"'7 l. -(;. 

3~ 1.e4 34 1~4"'S 34 1.70 '32 1.26 

lq • 81 1~ .C;9 
.. ~ .67 1"'\ .h~ 1-' 

10 .44 0 .41 7 .21 7 .20 

4 .04 4 .O~ 3 .11 3 .09 

C .ul 2 .01 ? .01 1 .00 

PARAMETER VAlUFS 

p~ t 3.38 ALPHA I .056 BFTA .0012 

( ~.l~, 3.61) ( .053, .0bO , ( .0061, .00"12 

,AMPLE TCMDf:RATURt: 9.B INCUBATION TEMpcRATUQE 8.0 C 

r4Ln~OPHYll • ~ 1 Rf\.I~ 7.56 ~HOSDI-4ATE .63 

CI\R°f')N 'jl DNA 4.7~ "lITRATE .4'5 

NITOr]hrN lZ AlP SIlIC~TF 1.02 

PROTJ: I f\i: 15.10 AM"'/JNI A 
.,,, 

• '-.. 'J 

00 
r-.l 



L"T 41 4."1."'t...\ 
nATc '''/04/7Q 

~cnTTAN ~4;::Lr.: 

Lr.NG ~1 '3t'\.O'W 
TrMF(t.~T) '310 

5TATION ~1". 03 
f)FPT4 3; M 

--------~---~-~~-----~-~~---~---~~~--~~-~--------~--~--~--~~-~~--~-~~~-~~--------~ 
T o T p I p T p 

-~--~-------~-~~------~~--~~,--~~----~---~~--~-~----~------------~~---~~~-~~~------

1 t) Ah , ? 7 , 1")44 .l~ e50 .36 q41 .20 
7? c .31 744 .3'2 727 .25 6PQ .36 
~'Q ~'l ..... - 503 1.01 488 .~4 452 1.01 
401 , • ? 2 34A 1.13 ~O8 ' .,--. 1 • , :J ZQ3 1,,51 
2~~ : • 7 r:. Z4'i 1.f-4 212 1.83 203 1.78 
11'1 , ",r- 11;4 1. A 3 144 1 • ql 1;3 2.02 l • 

119 1 • p r 1.!-3 1.77 108 1.RQ Qq 1.81 
70 , .7" 74 i.72 70 1.18 .,. ... 01_ 

-:J:) .L.C'"t 

'1( 1.t O )1 1.73 47 1.71 41 1.51 
3~ 1 • ~ ~ ~7 1.54 32 1.58 30 1.44 
?7 1.37 ~6 1.49 24 1.24 17 .81 
17 G 88 11 .1)4 10 .58 B .33 

A .30 " .14 6 e ?1 4 .04 
4 .02 2 .05 2 .00 2 .00 
~ .00 1 .on 1 .00 

PARA~ETFR V~LU~S 

oc::: : 2.80 AlP~A : .0"5 qETA t .0068 

f ?A5, 2.q5 t .062, .069 ; r .OO'.;Q, .0076 ) 

~AMPlE TEMPFQATURE 8.~ C JNCU~ATION TEHP~RATURF. 10.0 C 

C4LQROPHYLt .5-1 Rt.JA ';.Ql PHf'lSDHATE .86 

r:~i<Rr.f\~ ;1(' nN4 4.55 ~ITQATE .~2 

tdTT~nC;~N 13 &TP SIlIC4TE 1.05 

PRnT~IN: 22.50 ofi!MnNIA 

00 
~ 



L "T ~ 1. (. 1 • r-' , >,1 

n!T:: ?7iC .. /7') 

~':OlTA\ ''-!t:t;::: 

t ..,~, G ., 1 ~.'. r; • IN 

TT~F(~nT) J33') 
ST6TIO~ t.,J". ,)4 
DEPTH 3~ ,., 

----~---------~---~--~-~-----~--~~---~--~---~~----~~-~~-~~~-~--~~~--~---~-~~---~-~ 
T D T D I p T p 

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

'L;h0 .17 104~ .~3 852 .30 R42 .18 
?f)~ .32 732 ?C-... 7~e .?7 685 .20 
5?q .'51 ~5 C 0 • 57 4Ql .~1 457 .pi 
i -,'::) 1.13 ~j5 1.07 301 1.43 2~6 1.4~ 

~=:5 1.61 ~4q l."~ 20Q 1.~5 ?O3 1.51 
174 1.92 lc;4 1.8R 143 1.8b 135 1.66 
118 1.86 11J 1.72 105 1.QO Q8 1.78 
7~ 1.~7 76 1.~7 76 1.Q4 70 1.54 
53 1.71 51 1.71 51 1.91 46 1.66 
41 1.67 ~7 1.54 37 1.55 32 1.50 
?O 1.4f ?7 1 ."3 p. ?b 1.3'; ?I:j 1.34 
17 .9"l 11 1.0c; 10 .78 10 .6b 

.., .5h 
., .46- 6 .36 5 .3q 

4 .22 3 .20 2 .Oq 2 .13 
? • nQ 1 .01 1 .08 1 .03 

PAQ4METEQ VALUES 

oS . ?~fj lloY4 . .074 ",. .... .a i I"I.I'\L.O . . ~'::'A .\I'JiJO 

'. 55, 2.7"5 ( .071_ .O7! , ( .0062, .0075 

'AMPL~ TfMP~~ATUQE S.A C INCUSATION TEMPER4TURE 10.0 C 

C-il8Q'1°4Ylt .,,, R"JA 5.08 PHOSPYATJ: 1.51 

(Ai<R"N 7~ DNA I 4.22 fl4ITQATE 2.18 

~1 ! T Q IJ G ~ ~ I 11 ATP .l~ SILICATE 1.7q 

PROTEIN: 10.80 AM~~NIA .17 



LItT:'l t.~.r"\) 

"'.aT:: ?7/(,t.170 

~CC:TTA~ ' 4C lt: 

I. r, t.,! G ~ 1 2 q • 5 ' IN 

TT"c(!nT) 0710 
STATIO'" \Jr'J. f)r; 
I)FPTH 35 ~ 

-~--~---~-~~~~~~~----~~-~-~--~~-~~~~~-~--~-~---~-~-~~~~---~----~---~--~~--~~--~---
I !) I p I p I p 

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

'.142 I')r:. 1 1 2 l .07 1080 .17 909 .09 e 

~ll .12 770 • 51 75~ .01 755 .'3 r;74 .25 564 .7b 472 1.53 469 .f..'l 
4'1 .7S 42C 1.34 3;5 1.1b 3'16 1.81 
~P2 l()~Q 272 l.?~ 252 1.33 2~8 1.94 
19 R 1.94 l1Q 1.27 1'57 1.84 lC;5 1.35 
117 1.70 111 1.3q III 1 • ~7 103 1.34 

84 2.06 ~4 1.83 7q 1.43 78 1.35 
67. 1.~7 f.l 1.P4 5Q 1.36 57 1.34 
45 1 • '50 44 1.31 44 1.27 43 1.36 
34 1.21 34 1 e 21 33 1.25 1? 1.1~ 
?O .61 19 .~O 15 .50 14 .42 
10 .~Q IJ .1~ p ~ 29 7 .25 

:; el' 4 .10 3 .07 3 .05 
~ .OC , 

."'~ 2 .00 2 .01 

PARAMETER VALUES 

oS : ?90 ALPHa I .046 BETA t .0016 

« 2 It ,4, 3.27 ( .042, .050 ) ( .0056, .OOQ'; ) 

~A~ol~ TE~DEPaTUQ~ 8.1 ': INCURATION TEMPE~aTUQE 9.1 C 

CHI. OR OD4Y~,l 1.03 RNA 4.80 PHOSI)YATE 1.03 

rAQRiiM 10' D".!A 4.82 "lITRAT,= .Sf. 

NI TPO(;I=P-J 40 4 TO SILICATF 1.90 

PR1Tr:y~: 15.~O AM"'fJNIA IC;"l .J .. 

ex> 
U1 



L~T 41 4~.f"",'\! 

nAT': 27/04/7G 

~". r T T A~ .. c;HFll= 

L I".:; ~ 1 ' e • 1 • W 
TT""I:(AOT) 1100 

c;T4TI"'l" ~P). f)~ 

Df:PT~ 35 M 

------~~~--~-------~-~~----~----~---~---~~-~-----------~--~----~---~-~~--~--~-----
T o p I p T p 

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

, 0 t: '5 .17 'tjt;~ .1f. 854 .17 Q44 .?l 
7~3 ':\~ • __ .i 73f1 ,c:: .. 713 e 33 $-Ql .?6 
J:i;>q .60 522 .71 478 1~32 461 .S? 
~1,2 la 4 4 ~51l 1.37 295 1,~8 2~9 1.50 
~'3j 1.7R ?4~ 1.7~ 205 i.Sr, 2)3 1@t-6 
If-.A 1.74 11:4 1.8f) 141 1.91 136 1.~6 

l'~ 1.e7 107 1.74 102 l .. QO 06 1.f-8 

77 1 .65 11:: 1.82 15 1.91 69 1.74 
5~ 1.;;:7 51 1.~2 51 1.71 46 1.56 
40 .. 4 "'Y "lL. , 1:., ~L 1 L...&; ':1" , - ~ ~ 

.L .... ( :)0 L • -. Co ~v 4.""'" .j r: ..A.~J 

'7 1 • 31 7.7 1.26 25 t.09 ?r; 1.28 
16 .79 l~ .PO 10 .54 10 .51 

7 .36 7 .~~ 6 .28 5 .2J\ 

~ .11 ~ .10 2 .04 2 .07 , .07 1 .04 1 .04 1 .01 

PAR6.METEQ VALUES 

0$ ~ 2.8~ ALPHA I .0bO ~ETA I .0069 

2~ 67, 2.9~ ( .057, .063 » ( .')061, .0078 

~~MPlF T~MPFRATUQ~ 9.3 C INCUQATION TE~PERATUQE 10.0 C 

C H l r~ Q p 4Yll 1.1~ QNA 5.20 PHOSP4ATE 1.30 

C A !) ~ 'j r~ 121 DNA 50.00 NJTQATE 1.14 

NrTo"GF~ 11 ~TD .13 SIlI~ATE 2.~6 

PRIJTFTN! 43.40 4jiRfRfjNIA ¥ .o? 

00 
Q\ 



'. A or .:. i. 4 e • f) • ~j 
r\AT':: '7/Gt../7~ 

5C"'TrAt,. ,YCLC 

l"'~r. kl 24.0'W 
TTtoI~(d1T) 1430 

STATl,)!\! N". r:7 
Df=PTH ~? ... 

----------------------------------------------------------------------------------
D T p I o T p 

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

1142 
Q04 

>;1--" 

4'1 
,-~ , ... 
~:l' 
llb 

P7 
63 
44 
~3 
2f) 
10 

5 
? 

.'') 

.47 

.~5 

1.41 
2.~9 
?34 
2.~') 

'.t-l 
2.4J. 
2.0l 
1.';0 

l.?o 

0, : 

.61 

.20 
• 05 

3.~4 

lOC:7 
'74,) 

52q 
414 
'6~ 

173 
ilA 

85 
~l 

44 
~J 

20 
10 
~ ., 

3.43, 3.6': j 

~A~PtF T~Mpc~ATUQ~ 7.8 C 

CYlrJROPHYl' .~l 

r: A R IVlt-,. 

N TTl.) 1 r- c: (I,~ 

.'~ 

.60 

.al 
1.41, 
2.CO 
1.Ql 
... '! .. 
c..J..J 

?3l 
2.24 
'.06 
1.7r::, 
l.'? 
.~g 

.17 

.02 

1015 
7~O 

455 
347 
216 
156 
1 ., L 
J.J.O 

76 
-;q 
44 
32 
15 

8 
3 
2 

PbRAMtTER VAlUJ=S 

~l PH ~ , .072 

« .069, .076 , 

.31 
• 3~ 
.Q4 

1.57 
2.43 
' .. SiS 
.., 1I:f\ 
r...JV 

2.18 
2.10 
l!l~8 

1.83 
.83 
.36 
.11 
.05 

qETA 

aS8 
7iQ 
43~ 

300 
205 
l~Q 

q7 
76 
&:;7 
43 
32 
14 

8 
3 
? 

.?3 

.~4 

1. ?6 
2.04 
2.07 
2.09 
2.07 
2.00 
2.11 
2.00 
1.14 

.0092 

.P5 

.37 
• 11 
.02 

.OO'lO, .0104 

I~CUqATTON TEMPEQATU~E q.5 C 

RNA 1.90 PHOSPY4.TE t 1.24 

f)NA 3.60 NITRATE l.ap. 

AlP .25 ~Tllr.4TE 2.74 

PR']TEI"Jz 21.40 ~MMnNI A .14 

00 
....... 



t ~T '4') '14."1\1 

"'.~TC: ,?c/G4/7Q 

'Cf"lTTA't ~ 1-1 c t t: 

,-r,~IG 1::11 ?q.l'" 
TTME(Ar')T) 1'\915 

STATIO'J .... ,. t:1 
DFPT-t 2() ~ 

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

't: t') T o I p T p 

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

1(\~7 

740 
J:.';f' 

~70 

?~~ 

l~~ 

114 
7~ 

5'3 
40 
'7 
If, 

'7 

3 ., 

\)<\ 

1 .? ') 
1.5f-
1 • 19 
le~' 
1.86 
i.flo 
1.5f-
1.:'4 
1.43 
1.25 

OL 
...... '7 

.71 

.?~ 

.(;4 
• I") '5 

2.f)~ 

1.Q6, 2.08 

~~MPl~ T~~oEKATURF 

C4lQ~OPYYlL .b~ 

CARRl'"jN t !:i1 

NTTQ[l~r:N l' 

1047 
740 
520 
33S 
')"'7 
11:4 
104 

74 
51 
36 
2'> 
1'; 

7 

3 
1 

~.o c 

1.63 
1.3q 
1."3 
1.97 
~.13 . ... .. 
! • J- "'I 

1.S;~ 

!.f7 
1.44 
1.1~ 

.qc::; 

.~? 

.2'2 

.0') 

.02 

'356 
698 
4tb5 
Z9? 
203 
1;9 

qQ 
74 
51 
36 
26 
10 

b 
Z 
1 

PARAMETEQ VAlUEC\ 

AlP4A : .04Q 

( .040, .051 

1.c)2 
1.12 
1.87 
l.~;::; 

1.8b .. ,.,'" 
1.0.., 

1.74 
1.76 
1.52 
le~O 
1.02 

.41 

.15 

.00 

.02 

~t:TA 

346 
10.17 
4"5 
~8P 

201 
1 ~7 

qli 
68 
45 
32 
?C; 
10 

5 
2 
1 

1.50 
1.4" 
1.72 
2.,06 
2.09 
.. "'~ 1.0':' 

1.68 
1.51 
1.37 
1.14 

.00')6 

.95 

.41 
.. L 

• .10 

.05 

.01 

( .0005; .0007 

TNCURATIO~ TEMPE~~TU~E 8 e n i": 

RNA 9.08 PHQSP ... ATE 1.48 

DNA 5.20 NITRATE .45 

aTO .r:;Q SIlIr.4TE .q~ 

P~OT~TN: 32.00 A,.,~nNIA 1.41 

00 
c,o 



L~T 4 1 3~.'S1t.J 

"~T:: ?r;.1(\4/70 

CC""Ti.~~ ,4C:L~ 

t 1"','" ,., 1 ':\ ') • 0 • "" 
TT"'~(AI)T) 140C 

<\TATln"J t.J'l. '=~ 
1 co TY 20 ~ 

-----~~-~~-~--~~-~-~~----~---~--~-~~~----~~~~-~-~~-~~---~~---~~-~-~--~-----~~-----
T D T o I p T p 

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

!f}49 ,."'q !n"l&" '2 1...('\ R43 ~.85 q38 2.q3 &. \/ ~v ~ • .....,.- \ T 

752 2,./..~ 734 ?A9 690 ~.92 675 3.27 
'34" ~.95 )40 3f1Cb 4bO 3.52 4~4 3.15 
164 ~.2~ 331 ~.17 ZQ7 3.52 2~5 ~.'34 

'51 1.6«; ~~5 ~.7"'j 201 2.97 199 3.28 
l~l ~.2b 1~2 3.P7 l~q 1.11 1~4 ~.ql; 

111 2.:'1 lU3 2.El C)a 2.76 qS 3.1B 
...... '.47 74- 2.27 73 2.64 67 2.61 f f 

53 2.36 51 '.01 ;1 2.05 ~ ~ 1 C"'!I 

":J J.O~ 

4') 1 .71 3" 1.~q 3b 1.17 32 1.52 
'.7 1.01 ~~ 1.(.;'4 26 1.22 2r; l.Z" 
1~ .C:l 15 .~'7 10 .18 10 .12 

? ~r3 7 ."1 6 .13 '5 .0(' 
~ .00 3 .00 Z .00 2 .00 ., .on 1 .oc; 1 .00 1 .00 

nAnAII4J:TJ:D UAI liCe: 
r- ~ .... R ,-. 1.... • L." 7"'L. .... L ... 

f), . ~.51 ALPHA . : .057 'iETA : .001]6 

3.'36, 3.67 ( .054, .061 , ( .0003, .oonQ , 
~A'I4PLr;: T~MPI=:t<ATUPF ;/. c t'" INCU~ATION TEMP~~'TUqE 8$~ C 

"" • c: '" 

(:>-1 L nQ n :n.-4YL l .16 ~'l A b.2b PHOSDI.fAT:: 1.3 4 

('AQoGN 17 nt\)A 4.3t') NITQATE .1 e 

'JITO ..... (:(N 0 ATP .O~ <;IlICATE .3? 

~RnTFTNI 27.60 AMMnNIA .62 

00 
!.O 



I ~T 41 " •. .,,'~ 
",,,ore: ';',/04/7Q 

~I..;"TTAN ~""::LC 

I ..,~~ I'~ ("·.7'W 
TTv, rA')T) A.al~ 

STATIO"! "'rt. F~ 
OCPTH ?5 "'1 

--~-~~-~~-~~~~--~------~-~-~------~~~~--~~---~-----~~--~-----~---~-------~--~--.~~ p 

-~~~~-~~---~~-----~-.--~--~--~--~-~~-~-~~---~-~-~~---~--~~~-~-~~~-~~------~--------
T ::> I ~ I p ,. 

It')'l'::J 1 • 4 ~ 1 !) 7 f- l./"'" 830 1.54 ~2Q 1.42 

7e.,4 1.46 7'C , .., r. 681 1.44 b7~ 1.~7 
1 • " ..., 

C;C;1 ?1:) 534 2.10 454 2.('17 442 2.20 

'3t:;s:J 2.'lR 3?7 29'4 283 ~.4? 2q2 2.87 

'44 2,,5~ j~? 3 1.o~ Z02 2.57 195 ?5~ 

l&;q '.4Q lC:O 2.70 13Q 2.i;" 111 ?.eo 
In" ~.27 11.) 3 '-.41 Q7 2.34 Q4 2.~3 

77 (,7' 14 2.27 13 ?Ob &7 2.'39 

53 "J 73 51 1.PQ 51 1.97 45 1.86 
.! 

40 l.3 7 3f. 1.3 7 3;; 1.38 ... "" "I "7L 
~c:; J..,D 

27 1.2':-· 27 l,l~ 2b litIS; 25 1.41 

11:> .70 .. #. .,..~ 11 .43 .1.0 .3 Q 
to 

7 .35 7 .~~ i: .03 5 .2 7 

~ .?O 3 .00 2 .10 2 .15 
, • 17 1 .19 1 .Oq 1 .07 

PAQ~METE~ VAlUF~ 

_ .... 
: ~.1r.: ALPHA I .ObO ~fTA I .0028 .... ') 

( 3.D2, 3.21 f .057, .063 ) .0024, .0031 , 

~AMPLF TEMPFRATUR~ '1.0 : INCURAiION iE~PERATUQF 8.~ C 

C~lr,ROf)~ .. r'(tL .2? RNA 2.73 PHrt~PH.ATt: 1.13 

C 1\ Q P '1~1 124 n,,' A 2.03 NITRATE: .47 

t..!ITC'QGt:N 2 / .. ATO '-'ILICATE .49 

PRI1TFT~: 18.20 .~M~nNIA 
.. 1.16 .. 

!.O 
0 



'.I\T t..') :"~."'~~ 

""T; "~/C4/1Q 

')f'f"TT~"'~ ~ .... p:tC: 

l ., "'I r. ~., ., C': • O. W 
TTtJl:(AI)Tl 2215 

STATln~ ~.,. f.4 
D~ PTH ~5 '1 

----~~~~-~--~~~~~--~--~~~~~--------~~-~~-~---~~~-~-~----~--~--~~~----~~-~-~~------
T !:) o I p T o 

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

" 1') ~" .~., 101'; . ' ") ~21 .50 Q11 .5' 
77" 6;., 72' .40 67~ .67 ~7i 

. ,... .... ,&,tv 

51- ., .$."1 526 .C':Q 44() • 75 431 1.10 
1,2 , .01 122 .7Q 2~0 1.10 217 .qe 
",7 l.CR 231 l.zt; 202 1.45 lql 1.'7 
It:;1 1;;2' 14~ , '1" J. • .J L 13q 1.36 128 1.':\3 

1"" l.la 1~2 1 .11 nL 'I "':I" (,,}1. 1.48 ""0 .Le:JV ~"T 

76 , • 11 74 1.23 72 1.12 66 1.01 
53 1.20 1:1 1.22 51 1.15 45 l.i; 
40 1.('':1 ~~ .pC': 3'5 1.03 32 .8~ 

'7 .h? 21 1.0'" 26 .Q4 25 .7f) , ,... ,41 If) .44 11 .18 10 .2? 
Q .0~ 7 ."7 b .07 5 .00 
'1 IJ r. 3 .00 2 .00 ? • 00 . \. ., ,. ! f\ ., .00 1 .00 1 .00 

• v 

PAR~;;ETFQ VatUt~ 

I), : 1.'33 AlP~~ , .03Q RETA r .00'34 

1. 71, ...... 4: I .03b, .041 , .OO2Q, .0040 1. '1' .' , , 

~ ~MOt ~ T~MDFOATUR~ 4.11:i ~ INCU~ATION TEMPERATUQf 7.2 C 

r4L'lRn p i-tYl! .~ ~ Rt.J~ 2.45 PHaSP~ATE 1.20 

C fI Q Q 1'1~,; "I) ~'l6, 3e~A ~ITRATF .18 

\!fT()OGI:N 11 IlTP SIlIC~TE .'34 

ORnTt:T~: 13.QO AM,.,nNIA 

~ ..... 



'~T (.." 1'.(,'" 
!'AT; ""J/U4/7"4 

~:nTIA" )4~lF= 

! CI~' r: ;., ~ (i ~ • ; , W 
TT..,r:( ~r)T) O?'H) 

ST~Tlr:~ ~r'1. Fe; 
DCPT4 ~5 ,.. 

-~~~--~~~-----~-~-~-~-~-~----~-----~~--~~~~---~~~-~~~-~--~-~~--------~--~-~-------
T :) D r p T p 

----------------------------------------------------------------------------------
1.'121 .3h 1 ,)0~' .~? P12 .41 ~~4 .41 
7~P It 4 0 i11-. .n(', 6"9 .49 10.1-,4 .44 
t:;7? 1 ,I,,) 51 i, ,M7 l....t..'2 , ,'l") l.,a 1.17 ._\,11;,. • f· , ""f"'T;;J ~ . .;, .... "TJ.'"'" 

~4~ 1.3 7 31Fl 1.61 217 1.q5 272 1.70 
?? (\ l.~&' 2~O 1.Q3 203 2.l8 187 1.tiO 
1 r; ~ 1.'17 1 4~ ] • 11 139 ?O4 12'5 1.7~ 
tf)'.l , • 1 s: 10i 1.73 Qb .~. 02 93 1.79 

7(:., 1.7? 74 2.04 12 1.8q ~5 1.78 
5~ l.~f:' 51 1.64 51 1.89 44 1.02 
~Q 1~':;P. ~1 1.4Q .,..- 1.1,5 32 • I. L 

~ - Le"tO 
')~ i.?l 27 1.36 If, 1.43 25 1.19 
1" .70 11, .78 11 .~8 if) .'54 

q 
e l 2 F' .32 t, .18 5 .18 

~ .(;7 3 .07 2 .GO 2 .02 
? .('\? 2 .00 1 .00 1 .00 

PARAMFTER VAlUFS 

De : ") OL A J DU A J !\,"> OCTA . ,(\f\C\Q 
~ ~~ £..v .... ... '- ,..- '1 ... . • VPL 

T~ r __ f "" . • v OJ r -, 

2.7n , 2.98 ( .0C;q, .065 \ ( .0052, .0066 ) , 

~~MPlt TF~rE~ATURF e.o c TNCU8ATION TEMP~RATURE 9.0 C 

r~lnpnOt-4YLt 1.10 RNA 9.22 PHaSP'1ATr: 1.12 

(hQR'!N 6, ONA 5.2q NITRATE t .1~ 

NTTQ'1r,~N 1 ~ ... ' AT P .26 SILICATE .16 

t»ROTJ:TN: 24.00 AM""tJNI~ 1.~O 

!,Q 
N 



I 

t ~ T I.? ~ 'i • ~ 1 \! 

,.., 6 T - ,~ I I" I. I 7 r'") 

('Cf"'TT~~ ~Hf:le 

ln~':. I--? 44.r;'W 
TT"t:{ ~I")T) 0710 

STATI!")'! "''', I=~ 
OC::PTH 45 M 

~--~~~--~--~~---~--~~~~-~~-~~~--~~--~~~~-----~~---~-~~--~--~--------------~-------p 
::> J o I p T 

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

1')1? o 1 v; '1Q4 ,'1 804 .24 POQ .0 7 

7 0 1 • 1 p 710 .21 6b7 • ? '5 656 .28 

t;Pj II f.: 1 510 .4Q 43~ 1.04 408 .QQ 

~40 l.?4 31'3 1..~('\ 267 1.61 228 1.7t-
.,.,'l , • t: ? ~O3 1.811 lA4 1.89 It;3 2.06 

144 1 II ~ 3 13Q 2.10 122 Z.t)3 101 2.00 

, 0"1 2 (" ~ QC, ~.Ol Q3 2.03 74 "'lI .. "t .. . 
r • .1J 

74 1 • '4 t< 71 1.99 64 ~.O4 '5~ 1.89 

Cl 2.11 51 1.R~ 44 1.Q3 ~9 1.19 

'l7 1. 1 ::; 3~ 1.Q3 32 1.84 2A 1.63 

'7 1.7F 20 1.61 ~? 1.72 1'" 1.30 

l~ ., • ., f) 11 .QQ 10 .Q3 e ,"75 

c: .4Q A .ct 4 5 .53 '3 ,32 

? .,q 2 .lq 2 .oq 2 .13 

:'l • ] t::. ] • (H~ 'I , 'I 
L • r .L 

PAwAf'1ETER VALUES 

1')<;: . 2.9' AlP4a t .0 0 7 J3ETA • .OO~2 . . 
'. f " 3.0'3 ( .OQ3, .101 ) ( .0074, .OOgq ) 

("A~Plt: TF¥'PtRATU~1= 7.~ r: INCU~ATION TE~PE~aTuRE ~.o C 

C~l'l~ '1P4Yl L .6 7 R~~ 1.70 lJH'1soHAT:: 1.0r. 

r '1 Q Ani'~ 
,:I , OhlA 

4 __ ~2 t..~ITQATE le5~ 
, I 

NIT;)r){,;CN 0 ~ T P .1:; ~Iltr.ATE 1.74 

OK"Tt:I~! 12~60 o.M~rH.JIA 1.06 

1.0 
(A 



I 
I 

I 

~~T 42 3'.0"J 
'l~T;:; "0/04/7::' 

Sr:nTIAN ~~t:t:: 

'-""-JG "1. ?4.~'..J 
TT~~( ~f)T) lO?5 

STATIO"l "lrJ. F7 
DEPTI-f ~, ~ 

------~-~~---~~~-~--~-~~~-~--~------~--~--~---~-~---~~----------~~-~--~~--~--~~---
T !) t o I p T c 

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

100'1 .1;, Q84 .36 e12 .56 7q5 .41 
77q .62 704 .8 4 665 .""4 647 .~3 

';Q4 1.27 5 (;·2 1.17 432 1.47 3q6 1.~3 

334 1.72 3f)Q 1.69 272 1.q7 262 1.7Q 

2'~ '.05 216 1.QO 204 2.22 
........ 1.93 .LMV 

1'51 2.,r; 14? 2.04 l~Q ?.lQ 119 1.q6 

Q'" ~oOQ Q4 2.21) q2 1.q3 14 1.86 

74 '.l~ 11 1.Qr; 64 1.18 53 1.80 

~l 1.72 51 1.85 44 1.75 '39 1.58 

37 1.1)5 34 1.65 "'''' 'I Lt"J 'A 1.33 ;,C; ~.""'7 
~_ \,if" 

,~ 1.40 27 1.4q 24 1.2-; 17 .8q 

11-. .e7 l? .'51 10 .50 8 .43 
~ .35 ~ .34 5 .35 3 .18 

~ .14 2 .OR 2 .10 2 .08 

~ .03 1 .04 1 .00 

DArtAMEiEI( VAi.UE~ 

o~ . ?q-, e AlP4A I .064 ~ETA : .0055 

f 2.P.1:, 3.n~ ( .062. .067 ) ( .0050, .OObl , 
~AMPL~ T~MPERAiURE ~.2 C INCUQATION TEMPE~ATURE 8.5 C 

CqlOQOPJ-tVLl . .q1 ~Na 4.50 PHOSPHATt; .ge . 
CAQQnf" Q4 !)NA 2.44 ~ITRATE .4P 

~j l TO OG ~,,~ 13 ATP .13 SJLr~c\T'= .91 

PROTFTN:- 29.90' .. M. ................. A. .:oL 
Q,MJ"IUNl.A eJ'\) 



It\T 4? 'le.r''! 
r)ATt: ?C/Q4/7Q 

SCf']TTAN 54J=ll: 

L n "1 G b 1 ? 1 • 0 ' W 
Tli.ll t f4DT) 1415 

STATIJ'.J "4'1. c8 
DEPTH 3, ~ 

--~-~~~~-~--~~----~-~~~---~--~----~~-----~---~--~~-----~-------~-~---~~~~--------~ 
~ p J I) I p T p 

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

'lQ4 .~4 Q1~ .2q 787 .33 766 .41 
~OF4 .63 6F:Q .44 656 .44 6~9 .'::8 
4Q= .99 4C;3 1.0Q 427 1.46 3S3 5 1.45 
~2~ '.01 304 2.09 2b9 2.8~ '';1 2.54 
??4 2.~Q ~11 2.62 204 ~.O2 175 2.73 
149 2.94 13:) ?q4 13q 3.01 11~ ~ee7 

9":1 l.tI;;; 94 2.85 q3 2 ~l <15 QZ " "r-roC"'" 

74 ~.7~ 13 ?e81 70 ~.91 63 2.79 
53 2.13 51 2.55 ';0 2.74 44 '.6'" 
30 2.4C 31 2.2q 4 ~. ~)O 32 2.3~ ,p 

~.l~ 2P 2.33 2.41 24 2.02 
17 1 .39 1-- 1.34 12 8'7 . ; 10 .q4 

'3 .70 $3 .67 6 .45 ~ .40 
~ .'1 3 .:'6 Z .07 2 .14 
? .13 , 

4; 01.1 1 .o? 1 .04 

pARAMETER VALUES 

p<; : 4.~5 ALPl-f~ I .103 BETA , .0132 I, 

4. 4 2, 4.8<1 l ( .098, .107 ; ( .0117, .0147 ) 

~~MPlF T~~PfRATUR~ 8.0 ~ INCUBATION TE~PERATU~~ q.7 C 

CHl n~ OPHYlL I .79 RNA 6.62 PHOSP:..fATE f .94 

("AQQI)N 74 nNA 6.7R NTT~ATF 1.31-, 

t.J!T::;"Gi=1\l Q AT" SIlIc4TF 1.~2 

PROTEiN: ~4.10 AMMONIA .47 

\0 
U1 



\. 

L .1; T 4 -:- -::I?'" 'J 
I)&T~ ?~/()4/7') 

S C" T I A;~ ~Hr:l~ 

L'l~IG 61 7;;o.O'W 
TT"'Ef~f)T) 11300 

STATlr}~ '~'1. t:~ 

DFPTH 35 " 
------~~-~--~--~~---~-~-~~~-~~-~~----~~-~~----~-----~~-~~--~~-~~~-~----~~-~---~~-~ 

T o i r> r o T p 

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

l' ~~ 
7~':; 

~4~ 

411 
?~3 

180 
119 

8'5 

61 
45 
32 
lq 

10 
5 
? 

p~ 

.14 

.43 

.~l. 

, .46 
1.7~ 

1 "Q~ 
1.F5 
2.05 
1.BP 
1.6b 
l .. ~l 
1.14 
.5~ 
.le) 
.r~ 

3.05 

lO~~ 
764 
532 
400 
~~l 
166 
114 

B2 
50 
43 
31 
19 
10 

Ij , 

( 2.~Q, 3.21' 

~AMPlF TF~DEQ~TURE 6.f' C 

CHl flR fJP~Yl t eq~ 

C6QQnN ~~ 

NIT'H'Gr:~ l~ 

.• 11 
.3r; 
.74 

1.37 

1."2 
1.86 
1.8Q 
l.q~ 

1.10 
1.58 
l.e, 

.97 

.5~ 

.l~ 

.03 

1025 
740 
44q 
330 
2.1.6 
Is;-; 
113 

16 
57 
42 
31 
14 

8 
3 
2 

PARAMETER VALUJ:S 

AlPH~ I .060 

( .05&, .063 

.12 

.23 
1.24 
1.66 
2.02 
1.96 
1.94 
1.76 
1.79 
1.57 
1.40 

.76 

.36 

.10 

.03 

SETA I 

Q14 
7~7 

447 
30ct 
199 
137 

97 
75 
-;5 
41 
30 
14 

8 
3 
2 

.12 

.55 
1.13 
1.83 
1.95 
1.'16 
1.85 
1.~S 
1.78 
1.65 
1.35 

.0071 

.77 

.27 

.Oq 

.02 

( .OO~3; yOO~O) 

INCU~ATIO~ TEMPERATURE 9.0 C 

RNA 5.4Q PHOSPH~TE 1.28 

DNA 4.30 tljlTRATE .27 

AjP .24 )TLIC4TE .e;, 
PROTEINs 29.90 A"1MONIA .49 

to 
(1\ 



l!\T 4') 4('.('I''J 
nATc ?OJO't/7'J 

~crTIAN ~41=ll= 

lOt-' G ~ 1 1 9 • 0 ' W 
TT",I='ADT) ~300 

STATr1~ N". ElO 
DI=DTY 35 M 

-----~~~-~~--~~~---------------~-~~~~~-------------~---~-----------~~--~~-~~-~--~-
T ;> I l) J D T D 

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

119'j .~7 to 1)46 .4" 1036 .40 Q41 • ~ 5 
7C;;~ .2(1 71' .71 7~1 .66 733 1.03 
'i~6 1.05 535 1.4 1

) 466 1.6~ 43Q 1.44 
1 0 0 1 • ~ ~ j A 6 1.75 31Q l.B? 313 1.c:;q 
2~'} 1.R2 251 1.Q4 ?l~ 1.83 193 1.82 
1~8 1.7f:. lAO 1@7r:: 1';0 ~ell 135 ., .,1:: 

~. r J 

1 ?O 1 '7 c '1 "I ., • 00 108 1.85 Q; i.ee; 4 • J ' .. .... .a. ~ .L.O ..... 

8~ 1.99 7q 1.42 77 1.f-6 74 1.76 
61 1.55 ;, 1.65 55 1.60 53 1.60 
46 1.44 4~ 1.~6 41 1.46 40 1.36 
'31 l.~() 30 1.16 '30 1.~4 '7 1.19 
18 .Be) 18 .8~ 14 .63 14 .73 
10 .46 q .41 8 .~O 7 .'6 

'5 .13 4 • 17 3 .06 3 .13 ., .03 ~ .01 2 .01 2 .05 

PA&(AMETr::R VALUES 

1)5 : ?~~ ALPHA I .050 ~CTA I .0041 

I 2.50 • 2.76 , ( .048, .053 ) « .0036, .OO4f. . 
'~MPlF. TEMPEPATURE 7.2 C INCUQATION TEMPE~ATUQF 9.0 C 

C4lr'l~OPJ.fVlL .6d QNA 7.06 PHQSP"iATE 1.03 

('AORI1N 54 r)NA 6.q~ NITQATE .4Q 

...., T T? n~f,: ~., I-. 6TP SILIC&.TF l.~~ 

PR OTI= IN t 32.60 AMMf)~rA .qf, 

(.0 

...... 



I_,~T :+-~ 0"".'l"~ 

nhTt: ?'G/('4/7Q 

S':'JTTAt~ ~Hl:l~ 

In .... '~ h? l).J'\.w 
TT"';. (AI')T) Ogoo 

STATIO" ~1. ~l!. 
I)fPTH 3, '04 

----~-~~~--~----~--~--~---~~-~-~-~--~~---~-------~~--~----~~----~--~-------~~-----
T p T o I p T p 

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

l?'t .O~ 11')4b .07 lOltl .0" qb7 .0 7 

Q30 .57 R3') • Ie:; 783 .10 756 .ll 

S:;3~ Ii: q 724 .40 !tQ 2 1.07 431 .7b 

~&~ l.lA ~7~ 1.30 296 1.32 ~IjO 1.52 

240 1.~3 21~ 1.81 lRP 1.70 150 
.,. ~ .. 
J.. , f 

154 1.5~ 147 1.8~ 133 1.72 , ~2 1.8~ 

110 1.QQ 104 1.65 91 1.66 ~O 2.00 

77 1. 7 (, 77 1.69 73 1.65 61 1.8S 

55 1.1~ 53 1.';Q 51 1~72 48 1.48 

4.2 l.,;q 40 1. ;;i ....... 'I 1::1'\ '21\ 1.48 ':'0 '&'.:7"7 .JV 

":\0 1.4f1 ~o 1.4q 25 1.~O 18 .Clt 

'.8 1.0" 14 .71 14 .67 lO • ., 4 

C) .50 ~ .37 1 .34 5 .30 

4 .10 3 .12 3 .15 3 .18 

? .(,9 , .13 2 .09 

PAOtd1ETER VAlUi=S 

O~ I 2.60 AlD4A I .O6~ BETA I .00b5 

« 2.47- 2.73 ) ( .0"" .072 ) « .0057, .0073 , 

~4~PlE TEMP~RATUQE 6.-= C INCUSATiO~ TEMPEQATURE 9.'l e 

CYlORQD&.IYll : 1.03 QNA 6.54 PHOSPH4TE I 1.06 

CARRt:'N f")NA I 5.74 NITQATE I .b1 

NTTofjGEN Q ATP SIlICAT~ ls16 

PRnTt:TN: 33.40 aMMON! A t .03 . 

~ 
00 



l~T 43 7~.~'~ 
"tTC 3r/04/ 70 

~t:rlTJA'J ~L.H:l C 

lot-;r; ~., lO.~IW 

TT"'~ (ADT) 1200 
STArI"" ~'1. t:12 
DEPTY ~5 M 

~--~~~-----~~--~--~--~~--~-~-~--~--~---------~~~-----~-~----~~-----~~-~~~-~------~ 
r o I p T D T p 

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

1?49 • :?~, la~7 .~4 1036 .34 qQ4 .?~ 

~"'1 .44 Q04 eC:~ 740 .f:4 727 .65 

~41 .98 ';12 1.2Q 4qQ 1.~7 't23 1. 7 8 

~'7" 2.~7 ~~q 1.76 338 ~Cl46 21q 2.~2 

'4? ~.':(4 ?2 P 2.44 216 2.42 182 2.37 
14Q , e 1 1 144 2.?C;; 144 2.4~ 131 1.11 

1 '3 2.'l8 lu8 2.34 Qq 2.20 Ci7 ?31; 

78 2.~1 78 ~.f)~ 74 2.01 72 2.10 

~l 2.'22 53 1.'17 5! 1.75 49 1. 70 
4q 1 • ~ 3 41 1.32 3~ ~.Ol 37 1.61 
~2 1. 7 4 2Q 1.;5 2q 1.07 23 1.11 

1~ 1. '.9 " .97 14 .62 13 .68 

10 .49 Q .57 8 • ~q 7 .37 

5 .17 4 .11 :3 .oq 3 .05 

~ .07 , .00 2 .01 2 .04 

PAQ4HFTEQ VALUES 

0<; . 3.8 0 ALPHA I .056 BETA t .0083 . 
'3.60, 4.1 0 , ( .053, .059 » ( .fJ06Q, e009f ) 

~ftMPlE T~MPEPATUQ~ q.O r: INCU~ATIO~ TE~PE~ATURE 9.0 C 

CHlnROPI4Yll t .40 R~A 7.70 PHOSPI-fAT'= f 1.21 

C~QR"N 45 DNA 3.4~ NITRATE .'30 

~l I TOaG~N 14 ATP SILICATE .31 

DQf1TJ:TN: 24.AO AMMONIA 1.51 

\0 
\0 



t 

L~T ~1 t:(j.f)'~ 

"~T': ,?-f\,/Ot.110 

p T 

<"crTIAN s ... ~ L :: 

V1NG 1\2 4a.5'~ 

TT"'t-;(4"Tl l~OO 

o I p 

STAT!""" N". ::13 
Or-PT4 2'1 "4 

T p 

--~~-~~~~-----~-.-~~~--~~~------~~~-----~~-~-----------------------------~---~~---~ 

12'0 1 • '5 ~ lO~4 1.Q4 1032 l.qa Q8Z 1.45 
~3 q 1.Q3 7A~ 1.;:;4 722 2.65 719 1.93 
5'2':) 1.01 4QQ 2.51 412 Z.27 360 3.~q 
31:7 3.!,,!Q 323 i.3q 2bR ?88 236 2.10 
~'6 '_R'l ~12 3.60 1"7"7 '_77 It../''' 'l_''2 .. ~ .- ... , '- . , .. 4T~ ~. &.. J 

14C; ~a?4 14~ 3.0 7 127 3.06 111 2.8q 
i06 ~ It?~ Q8 3.1~· 93 2.68 7b 2.Pb 
7' 'a7? 68 2.16 59 2.57 52 2.42 
-;0 1.57 4e 1.7£1 47 1.81 40 1.32 
39 1.7Q ~b 1.40 31 1.13 29 le3 A 

20 .90 23 .Qq 18 .90 17 .71 
14 .4~ 13 _I...S; 10 .11, Q .~7 .~. .-

8 .44 7 .2~ 5 .25 4 .14 
'2 .16 ~ It 1 '3 3 .00 2 .11 
~ .CFl ? .00 

PAR4 ... F.TER VAlUFS 

pt:: t 4.01, At PHA I .056 SETA I .0034 

( 3.83, 4.2q ( .053, .059 » ( .0026, .0040 ) 

'~M~lE TE~OEQATuQE 5.0 C INCURATION TEMPERATURf 8.0 C 

CHI. OQ OP4Yt l .20 RNA 1.90 °Hn~PHATE .98 

r~QqnN 4A O".fA 3.61 t.JITRATE .08 

"'1 I TQ flt;i: N t 7 ATP SIlIC4TE .17 

PROTr::TNt 8~60 4MMONTA .9", 

..... 
0 
0 



L~T :'j 41.':'·' 
f14TC 30/u4/7C 

~rrTTA"J 'HFt; 

ln~G ~~ O~.5·'.tJ 
TT"'~(~nT) ?Z"c, 

ST AT I Jt-.l ~1. -=14 
nt=PTH 20 .. 

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

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

t 1 '), .7Q 1071 1.1' 1GO~ 1.39 q~Q .77 
~10 1.5'1 16 7 i.O? 711 .. L L I;QS 1.44 ,L.rry 

C:30 1.81 481 2.18 402 1.8~ ~~'5 2.25 
j44 ~.17 30Q 2.4~ 25 P 1.78 ~Z7 2 • ~"+ 
'07 2.57 171 2.?3 14e 2.24 143 1.69 

140 2834 1"3 1.93 112 1.91 104 ~.51 

q; ... 'I I'l C"7 1.QR 74 1.97 73 1.~O 
~ • I ~ -, r 

70 1. 04 ~c; 1.'0 'i~ 1.~b "I 1.'54 

131') 1.4~ 47 1.':"1 4~ 1.08 40 .80 
1Q 1. ?! ~t; .74 31 .79 ~8 .qq 

2~ .79 73 .72 18 .46 17 _43 

14 .?-J 1~ . .,~ 10 • 1 ~ 9 .19 
q .Q:- 7 .')1') 5 .10 4 .00 

3 .or; 3 .on 3 .00 ? .00 

~ .on ., .00 

gAOa~cTEQ VALUES 

0, J ~.25 AlPLfA • .031 qETA I .OO~6 

~.q81 3.~1 ( .034, .039 ) .0028, .0043 

SA"4 P lE TEP1PC?RATUO~ 3.~ C INCUBATION TE"PE~ATUQ~ 7.0 C 

f'14LnQODJ..lYtl f .71 R~A 7.02 PHOSPYATE I .ga 

rAQ~nN 43 I'lNA 2.11 "'ITRATf .~5 

NTTQnr;Ef\' ~ &TP SILICATE .12 

PQnTEIN! 22.90 b.MMf')NIA .83 

.-
0 ..... 



t!,T 4~ £.7,,:::'" 
r.6i C tIlle'S!"'?; 

5C~TIA"! S-1~lr-

L1~(; ~'l ('?5'''' 
TTw;tAn,T) 01'30 

STATlr'l Nf1. '=15 
O~PT~ 10 .., 

------~-~~~~--~~~~~-~---~---~--~---~-----------~-~-----~~~~~~------~--~~--~~~~-~-~ 
T o T p ! p T D 

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

1"(,0 1.47 1001 7.f';~ 800 1.93 196 1.76 ....... .. ~,. 7lJ4 1.~Q .", . 1.54 663 1.~q f J.. ' :.;:1r 'V.1. 

t;2 n 1.4? :02 ~e34 47~ leR3 422 2.f-O 
'3 c C ".'.3 331 2.b~ 330 2."3-; 274 2.~O 
?~c: ? '<:4 - . 2~~ ~.74 21~ 2.25 189 2.41 
1-5~ 

... , . ., 
( . '- -

1';;0 2.14 150 2.04 121 2.69 
l1C '.35 1~r:, 1.81 101 1.96 81 I.P4 

74 , :C'~ , . ' -, 74 1.57 6f. 2.06 57 1.46 
~1 1.41 t::3 1.23 50 1.43 41 .96 
3q 1.17 1~ 1.06 ~b .91 ~9 .7? 
?Q .72 27 .77 ?7 .b~ IJ:l .~5 

17 ."G 17 .13 10 .14 B .05 
0 .Ob ~ .00 f., .03 4 .01 
~ .0(' ? .00 2 .00 2 .00 
2 .00 1 .00 1 .00 

PARAMETER VAltJFS 

D~ . ~;;15 ALPHA I eO?6 flETA I .0025 . 
'..RQ, ~.40 ( • 033, .O3~ ) .0019 • .00'32 

<::~MOtJ: TE:.APCQATUR;: ~.O C iNC UF1 A T 1 ON TE~PEi?ATU~E b.e; C 

C:-lLQI.fOO~YLL .30 p~1 I\. ?3? PHO~P"'fATE 1.05 

Cf-QP .... '\i i? n ... • A 2.'35 t.JITQATf= .04 

t...l T TO I"'lGt: t,' 4 ATO ~IlICATC: .O~ 

OR nTE TN I 8.60 A"f10Nt4 I .22 

r--
c 
r-..; 



LItT 43 4?1;..~ 

"") .~ T :: l; 1 I ('t ~ I? ~ 

SC~TT ~I\: ~~ElC: 

l fI to.. (; b ~ "2. I:. • \J 
T'~Cf4nl) (J13C 

STATIO'l Nr'). ;15 
OFoT"" ~c; ,.. 

-----~--~~~-~-~~~~--~~~~~~~~~~~~~~-~---~~-~----~~~--~-~--~~~--~~--------~-~--~-~--
T p t C) t p T I) 

- ... .-, ...... ---...................... -. ... --. ...... _-=-- ... _-.. .... ca.-~-....,, __ -. ....... ___ ... __ .. -.~~ .... ~~ ______ ~ ...... __ ... _ .... _______ • ____ ~ ____ ~ ___ .., ... _,..;,.:. 

il"~ 
7-;:' ., 

15'4 
311::1 
~11 

l~" 
~4 

~ i 
L;;' 
~.J 

'4,. 

21 
l2 

7 ., 

0, 

.31 

.94 
1 .24 
1.~7 
,. .~ r; 

7."'''' ... (')~ 
1 • t ~ 
1.':Q 
1.1 7 

1.11 
.71 
.(:1 
.(1"" 

2.Q7 

lr."Q 
7.:.0 
413 
327 
2t)~ 

1 n~ 

72 
~,., 

43 
~o 
In, 

q 

5 
? 

f 2e 73g 3.21' 

t:~Pti:. TFPo1P'FPATlfQE 3.0 ,. 

Cf..ftn~OO~vtl : • 2~ 

r&;:;."N 

f\tfTvlffCf'\! ~ 

.C:Q 

~,-
• .;;»~ 

.Q7 

1.46 
?i;3 
1.81 
1.b2 
1.26 
i.CO 

.71 
e~? 
.74 
.1.? 
.CO 

983 
71? 
471 
21t 7 
Ibb 
101 

70 
5\1 
3Q 
?6 
17 

9 
4 
l 

P4q4"ET~R VALUES 

4L Dt.t. : .041 

( .')":;9 •• 043 J 

.~3 
,...." ."tJo 

1.18 
i.71 
1.84 
1.97 
1.77 
1.21 
.. '<I .... 
.1.~~ 

.eo 

.45 

.2b 

.03 

.00 

8-=T& : 

~57 
,;.. .... u', 
3ql 
22~ 
150 

QI, 

61 
49 
;P 
,p 
13 

7 
3 
2 

.36 

.~~ 

1.35 
1.«;9 
1.QO 
'.05 
1.~1 
1.lt8 
1.i5 
1.11 

.0052 

.31 

.10 

.00 
I\ft .vu 

« .0041, .0061) 

INCU~.TJON TE~,~qATUQE 6.t} C 

QNA 

Ofllj 

IT" 

J 

• 
" . 

PR '1Tt: T;".: 

I.Z1 

1.56 

Q.40 

PHOSPHATE 1.00 

~IT~ATF • .1 ? 

5IlIC4 T F .. .O~ e 

A Af'4f'}NTA .3'1 

..... 
o 
(.1'1 



l ~ T t.? 4 q. ;. c '! 
"~T:': C"1,r:./7'i 

~cnTIAN 'HJ:l= 

L'1t1.'r., ~2 40.6'W 
TTMt:(Af')T) 07~O 

STATI'1'l \l". t:l 
OFPTH 37 M 

--~-~-----~~--~~-~--~~-~-~---~--~---~---~---------------~~~~--~-~~-~--~-~--~~-~-~~ 
T ., T o I D T D 

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

11 ~~; , c: 11n7 e~O 959 .28 Q45 .13 
• 

7';4 .16 71 0 .1 7 708 .~O 656 .39 

'519 1.00 467 1.AO 460 1.14 ~q 1 1.~5 

~~1 2.02 311 2.14 2;9 ~.2Q 237 2.28 

~zO '?4£:: 20 Q 2.2~ lqQ 2.4A l~l 2.01 

1;;3 2.~4 13 Q 2.''i 13'; 2.B;~ 114 ?44 

In(\ ??9 Q':'; 7..57 PO 2.41 70 2.?~ 

",0 '.44 ~5 2.31 58 2.23 54 2.22 

4Q 2.,,1 't~ 2.?5 44 2.2:; 41 ?O~ 

~o 1..~q ~p 1.98 34 2.11 !!q 1.64 
.,~ 

?Q 1.67 ~8 1.65 23 1.95 lR 1.07 

1'"7 1.1'3 
. ... .7'- 12 .77 q .48 

1, ., 

Q .'50 7 $40 7 .34 5 .23 

4 .?O 3 .11 3 .14 2 .('5 
., n'"' ? .07 2 .00 ... ' 

PAR~MET~q VALUES 

o~ I ~.!j4 4l 0 HA I .080 RF:TA I .0095 

( '3.~Q, 4.04 ( .076, .084 ) ( .OOA1, .OliO; 

~A~PLF TE~oFKATUo~ ~.2 C TNCU~ATION TEMPERATU~E R.~ C 

C~LnROPHYLL t .8? RNA 5.21 PHflSPt-f"TE .qg 

CAQQnN 70 ONA b.68 "AITRAT"': .q7 

f\!ITQnr..c:~ ~ ATP .13 <;TlICA'fi~ 1.12 

fiOnTCYt.l, l?_l.,n 4M~nNIA rf"\. t.! j ~ ,,<""OJ !if ......... ..- ~63 



l~T ~? ~~.~.~ 

n~T= 01/n~/7q 

~crTTA"" C\4~l:: 

Ln~G 62 4~.Q'vJ 

TTM~(4I)T) l?lO 
STATIO~ \11. ;::~ 

OFPTH ~C; ~ 

~~-~-~~-~~----~--------~-----~~--~---~--~----------~~~~~~~-~-~~~-~-~~~-~~--~-~-~--
T o I p I p T o 

-~-----~~----~-~------------~-~-~---~-~~-~~---~~-~----,~-~---~---~--~----~---~~~~~-

11 ? t.. • !. ~ 11 (~1 .18 934 .37 q32 .?1 
7?~ .j" 1t)~ .7 Q 6q8 .38 ~3~ .5" 
~, '.l 

j ..; .q~ 453 1.54 447 1.07 370 1.3~ 

~ 4'; 1 • r 1 ?9o; 1.8~ Zb5 2.2-; 22~ 2.44 
=!lo ?~7 lQQ ~.3~ lq4 2.58 1'":>5 2.32 
4 " g:;; .l:; .' 2.20 13~· 2.12 133 2.74 110 2.20 

f"J7 2. 7 2 Qr: 2.1 0 94 2.51 76 2.23 
6A ?J::l 65 2.16 63 Z.67 54 2.1Q 
5~ 2.41.. 4P 2.47 48 2.31 43 2.20 
~Q 2.?6 3q 2.0 Q 38 1.99 13 2.08 
,?q 1.°0 '-7 1.94 27 1.70 23 1.6~ 

18 , .. ? 3 17 1.34 13 .77 12 .76 
Q .S? Q o5~ 7 .~Q 7 .40 
~ ?~ .. 4 .24 3 .14 3 .14 ., .n-=- ? • 10 ? .015 "'l '! 1 

t:. ••• 
PA~~METEQ VALUFS 

l)t:: : ':\.59 llP4A, : .OQl SETA t .008') 

( 3.41, 3.7 7 ( • OR f" .095 » .0074. .Ot)~5 

<::Af.ol D l17 TFMP;::QATURE '".4 r INCUqATION TE"'PE~ATtJQE 8.9 C 

C4LnQf)p;..eVLL .f,~ '<Nit. 1.QO PHOSPYATE 1.12 

C AOIV'lN ~Q Ot..lt\ 4.q2 NIJRATf 2.Q~ 

!\'1 TO Or.~ N ~ ATP .15 "rlIC~T~ 2.1'3 

PROTfT~i 11.30 AMMONIA 1.38 

...... 
0 
VI 



LA,~~:; t.7;.7n .. 

!'" " Tel..,. ] I (, ~ I 7 J 

~~r:TIAN ~HEl!= 

l n~. G " ') 4... 4 • f4 

TT~r:(~I)T) If,OO 
STATlf")~ "!'l. E:~ 

OS:PTY ~J ~ 

----~----~----------~~-~-~-~-~--~-~~~------------~~~-~-~~--~~~-~--~~--~------~---~ 
T :> T 5 I p T p 

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

1044 
763 
~4~ 

3~'3 

~47 

1/..? 
1?f) 

f'1 
f-.? 
4? 
31 
18 

q 

4 , 

(,I 1. 3 
t...J:. 

.~ .... 

.62 
l.fq 
2.17 
1.06 
3.14 
~.44 

3.'1 R 

?7~ 

".31 
1 ., 5~ 

PC; : 

.8('1 

."9 

.10 

5.~~ 

1009 
740 
4Q6 
3,P 
~~.q 

l/-.? 
10C 

1q 
62 
42 
?C) 
1~ 

q 

4 , 

5.25, 6.07 1 

'~MPl~ TF~P~RATURF. 5.2 C 

CYLOR004-4YLL t .86 

(AQRnN 41 

NITt)OG~N ~ 

.14 
it 1 Q 

.!j~ 

2.1~ 
?8R 
3.01 
3.07 
2.7'; 
?.78 
"'lI £:f'!. 
~.:J-' 

2.3 7 

1.F37 
.74 
.3'3 
.07 

833 
7?h 
404 
2Qq 
231 
162 

qq 

74 
55 
40 
~q 

12 
6 
3 
2 

PAOAMETE~ VALUES 

AlP44 .100 

( .095, .104 ) 

.33 

.17 
1.94 
3.02 
~ ~A ".vv 
~.96 
3.33 
3.18 
3.12 
2.79 
2.07 
1.iO 

.54 

.19 

.llt 

SETA t 

806 
670 
460 
292 
202 
1'6 
~9 

73 
52 
38 
~8 

11 
6 
3 
2 

.24 

.22 
1.15 
2.31 
3.07 
3.41 
3.12 
3.1Q 
2.q3 
2 e 60 
1.qq 
1.17 

.011Q 

.53 

.16 

.07 

.0152, .0205 

INCURATJON TEMPEQAT'JI(E 8 .. 5 C 

RNA 2.46 

DNA 4.6 A 

ATP 

PRnTEIN: 14.60 

PHOSPtiATe 

NITRATE 

)IlTCATF 

", .... ,",UTA 
A"""" J" J." N 

t 

1.02 

1.95 

1.75 

_ '" A .- _~ <0; 

..... 
o 
(J\ 



l~T 47 £q.6'~ 
~6Tc ~1/O~/70 

~CC'TlaN )HElC 

t '1'" G 6?· 48. 3 I W 
TTf<4E(AOT) lQ40 

STATIO~ ~". 1=4 
DFPT~ 35 M 

" 

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

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

1l4~ . '.1 107'1 .13 Q20 .18 QlC .11 
6Q-i t~5 f 08 .47 677 .29 614 .83 
c::np. 1.30 444 2.~Q 434 l.lA 360 2.40 
347 2.4,( 27Q 2.17 250 ?Pl 216 2.~5 

216 ~.51 190 2.5q lQO 2.42 1~7 2.65 
150 2.58 13-;' 2.4q 131 3.0~ 106 2.'51) 

Oi) 2.44 0, ".65 8q ~.41 12 2.4'3 
67 ?~4 6(... 2.42 63 2.25 51 2.44 
51 2.3'5 47 ".2' 47 2.?6 42 2.1 Q 

;8 Z~3? 37 ~o08 37 1.87 32 1.90 
~8 1.94 27 1.98 2.7 1.81 123 1.7q 

18 1.24 17 1.22 13 1.07 12 .P8 
q .a:'Q <; .67 1 .46 7 .47 
.:; .'4 4 .27 3 .16 3 .1Q , .07 ? .08 2 .07 2 .06 

PARAMETER VAlUE$ 

D<:; : 4.0" ALPI-fA a .083 qFTA I .009? 

'3. 79, 4.33 ( .078, .08.a ) « .0078, .0106 

~'\"'PlE TCMPFRATURE ~.? C INCUQATION TEMPE~aTUqE 8.0 C 

r:Ylt'Jt<OP'"fVLt .Q3 RNA t 5.91 PHOSPHATE 1.09 

CAQRnN ~? O~'A 4.44 "IITRATE I .57 

"lJTQ!1G~'i " ATP .33 SILICATE .41 

PR~TFTN: 42.30 AMMONIA Z.., . . 

I-' 
0 
'-I 



l AT 4? ::O.C'·"J 
r)ATf 1I210r:/7Q 

~Cr.TTAN '~i::lt: 

L .~,,: G 6' 4 e. ~p w 
TTJlt:(AOT) OOOS 

STATIO\l ~'1. ~S 
DJ:DTY '35 ~ 

~--~--~-~--~~-~--~-----~----~---~--~---~----~----~~-----~-~~-~-~-----~----~-------
T p T p T p T p 

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

, 10? .03 lO~~ .07 938 .Ob 911 .07 

71" .OQ 698 • , 2 b49 .26 587 .08 
C)lR .40 460 .72 444 ."6 361t 1.2~ 

~55 1.15 ~O4 1.4Q 258 1.44 231 1.bO 
:;i?J: 1 7 t: '0~ 

1 .... 11 1,",~ "l LD 165 1.~3 -. ie ... .l J.~, J. • ':;10 

l~q 1.~9 145 1.64 138 1. 7-; 110 1.64 
Q~ 1.64 QI, 1.71 92 1.b9 7q 1.76 

67 1.66 ~5 1.bA "5 1.61 55 1.71 

52 1.15 51 1.5" 49 1.b8 44 1.73 

~q 1.4' ~., 1.~1 35 1.51 ~4 1.;4 
~ r 

2~ l.~e ?8 1.28 2b 1.50 26 1.4Q 

1 Q 1.1'll! 18 , .04 ' 'l 
-,., 13 .74 1..., • r r 

Q .~( 
.., .,,'l 7 .~Q 7 .39 

5 .22 4 .20 3 .lb 3 .1? 
? .10 2 .01 2 .11 2 .,09 

PARA'1ETEQ VALUES 

D~ I 2.74 ALP~A I .068 ~ET4 I .0019 

( Z.5b, 2. 0 2 ) ( .064, .072 ) .OOb7 , .0091 ) 

~~MPlF TEMPEQATURE 5.9 C INCUBATION TEMPERATURE 9.2 C 

CYlfJ OOP4Ylt 1.06 RNA 5.'35 PHOSP ... ATF. 1.1S 

CAtHH'~ 4/0. ONA 5.~b NITRATE 1.11 

NITQn~r.1\J q ATP .15 ~ILICATf 1.29 

PROTF iN' 11.60 A.uU"UTA 
",nn'.'".L ... .b3 



lAT 42 5".('\''1 
":'ATF 1..;'-/0';/70 

~"OTrAN SHt:l~ 

L'1~JG ~'- 4d.O'W 
TT~~(ADT' 03?O 

STATlil\j N1. 1:6 
O~PT~ 35 " 

" 

---------~---~~~~---~-~~~~~~-~-------~~-~~~-----~-~------_~ ___ ~ _____ ~_~~4_~_~~~~_~~ 
r p r p I p T p 

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

1(\~1 = 1 , 10~1 .07 Q55 .05 q24 .11 
762 .20 60P .18 5QQ .35 560 .43 
~?q .70 4~~ .51 444 1.22 ~69 1.3Q 
31.,4 , .50 3~O 1.P4 267 2.20 241 2.19 
~34 2.12 '.10 ?34 204 2.35 174 2.24 
!,6Q ?21 1~4 2.4Q 143 2.34 lIlt ~.lB 

QQ 2.37 Q8 2.43 Q4 2.1fj 86 2.4-; 
70 ?33 6(') 2.47 66 1.68 59 2.21 
55 2.31 52 2.~9 51 2.09 47 Z.07 
3Q ?11 3A 2.0Q 3b 2.10 34 2.14 
~Q 1.~3 l8 1.93 28 1.78 '26 1.Ql 
19 1 .45 18 1.38 13 .96 13 1.00 
10 .11 10 .70 8 .5? 7 .49 

C; .?q 4 .24 3 .10 3 .1q 
3 .l~ 2 .11 2 .l~ 2 .10 

PAL'AMETEQ \lA.IICe.: ... ,.. L V'-__ -..I 

0" ! 3.'3") Al PHA . .086 BETA r .0114 . 
( 3. ~7, 4.12 ) « .081, e OQl ) ( ~OO96, .0132 

~4MPlE T~MPERATUQE 7.1 C INCU~ATlnN TF.MPE~~TU~E q.t; C 

r. rl L O~ OP4Yll , .p, RNA 5.35 PHI)SD~ATf. 1.08 

CAP~"'" f qo DNA 3.R4 NITRAT~ .69 

NTTQ"GFi\J l~ ATP SIlYC~TE .73 

PIlt)Ts:r~~ If1.50 AM~I)NIA .42 

..... 
0 
'..0 



l~7 4? 49.~" 
I)AT,: :...;21(}'5/ 7 ? 

'Cf'\TTh\ c;Y~L~ 

l f'l t..! G ry '2 4 1 • 7' w 
TI"'F(Al)T) 0800 

STATID'J "Fl. l:7 

n;:PTH 3S; ~ 

-~-~~--------~-----~----~~----~-~-~--~----~-~----~--~~~------~--~---~~-~--~------~ 
T o I D I p T p 

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

100S .1? q74 .3~ 825 .18 7aq .4 ~ 

76~ .~9 714 .40 667 ".61 SQ2 .7~ 

;"'~ 1.e4 542 1.Z~ 41b 1.66 473 2.?S 
~Rq '.41 3f.4 2.~~ 337 2.qq ZQ6 2.87 

2h, 3.13 2'35 3.1~ ...... "" "' "lll:. 211 3.31 (:.~.., :l.c.~ 

l~A 3.34 11-3 ~.30 11)7 ~.28 1 ~7 3.'50 

ll~ 1.2b 11.3 3.32 101=: 3.33 Q8 ~.~8 

137 ~.17 81 ~.lq 14 3.29 71 3.r)5 

"00 3.03 5Q 3.16 57 ~.qq 52 3.~2 

45 2.5(- § • ., 2.72 41 ~.A.2 40 2.70 
"'Pt;, 

32 '.37 30 2.31 30 2.23 29 Z.4Q 

18 1.1-,0 18 1.74 11 .. 'tt'!i 1 1 1.33 ".t;,o ~ ... 

~ .R3 ~ .88 6 • f:-.' 6 .65 

4 .40 4 .34 3 .22 3 023 
., .11 ~ .O~ 2 .10 1 .08 

DARAMETER VAlUE5 

0<; t r;.47 AlPt-fA I .101 I1ET4 : .0138 

f 5. 13, 5.dl ( .OQb. .107 , ( .OllQ, .0156 J 

,A~PlE TFMPF~ATUR~ 6.2 : INCUqATION TEMPERAiU~E 9.0 C 

CHlOROPYVLl .61 RNA 4.q4 PHOSPHATE .9i 

CdRPf"N I 2~ DNA 2.63 ~ITRATE .17 

~J I T Q 11 (! ~ N 4 ATP ~ILICATE .68 

"ROlF i"t t 10.80 4.UloIn ... ,,;. 
J4 T"'!-Y-',! Jt",- J; JOIi : .~O 

..... ..... 
0 



T 

L ~ T 4 7 l.':;., C; I '.' 

nATE C2/('\,~/70 

I) T 

~Cf"TIA\l <: I·U= l c: 

L'1NG ~? 47.5'w 
TTP"F(ADT) 1250 

p I Il 

STATlf'lN "'rt. J:8 
DCPT~ 3'5 ,., 

T 

e 

p 

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

10'l.7 .70 , 024 .1:.4 q73 .~l q31 .5~ 
004 .4 7 ~Q~ .Q4 550 1.35 '5'3Q 1.70 
533 1.~3 512 z.on 444 1.99 172 1.9'; 
372 ?l8 355 2.23 275 ~.12 l62 2.13 
~43 ?oo ~33 2.34 211 2.28 IB2 ?ll 
179 2.34 173 2.13 41..-

1'-0 2.2' ., ... 
1 .. 0 2.20 

in? 2.01 qo 2.1 q '17 2.27 q3 2.iq 
14 2.('Q 10 Z.e,; 68 2.13 63 2.08 
;Q 1.Q2 53 2.1' 53 1.Q7 49 1.72 
40 l.Rl 3~ 1.54 3R 1.2~ 32 1.85 
~~ 1.07 2Q 1.50 28 1.65 2-; 1.22 
1Q 1.10 lQ 1.02 14 .79 13 .70 
10 .54 ~ .'32 7 .37 &; .19 

4 .18 3 a07 3 .00 3 .08 
Z "L -.. ,... I: ., 1\11: .v? '- .V:;J C. .u;"o 

PAPAMETEQ VAlUfS 

PS I 3.01 AlPJ.f~ I .Ob4 ~ETA I .003Q 

2. p 7, 3.15 , ( .ObO, .Ob7 ) ( .0034, .0045 

~aMPl~ Tf~PFPATUP~ 7.0 C INCUBATION TEMPEQATUQE goO C 

CHl 'lQ OO~Ylt I I.OCt R~A 6.&7 PHQSP.,.ATE 1.10 

r:~Q~"~.J 72 O"-JA 3.47 NIT~ATE .2b 

NL T()(lh C 'l 12 AT!' SILICATE • it; 

PROTf:TNt 24.30 AMMONIA .57 

..... 

.-= ..... 



)CCTlh"l '~El~ 

Lf"1~JG ~? 47.';'" 
TT~;:(41T) 1?50 

5T6T(Il'" ~..,. ;:~ 

DePTH 35 104 
L ~ T 4? 4 -1 " ~ • "1 

"~T:: C2/rr./7~ 

----------------------------------------------------------------------------------T p 
I o T f' I o 

-----------------~.----------------------------------------------------------------
q31 l.!,)n q;l 1.4~ 783 1.5~ 7~2 1.'73 

~o~ 1.~4 f)S6 1.8 4 03, 1.55 63'5 3.04 

'512 2.40 444 1.Qi 434 2.65 406 2.Q6 

1~R "l.e r ~ ~_ "1 2.94 ~l~ 3.0'3 271 3.C.O ., .. ~ 
?~~ '2.26 2'1 ~ '3.06 :?12 3.00 205 3.15 

163 3.09 1~7 2.84 14~ 3.1)«; 140 2.89 

110 2.7Q J.,'J 6 l.A? 104 ~.5~ q3 3.1'3 

7~ ?~7 7~ 2.84 74 2.61 6'J 2..70 

LI"L ., . ':t r. r=;) 2.44 49 :;.~6 46 1.96 
O',.J 'OJV 

..I, 

42 2.40 41 1.q7 30 1.93 30 2.07 

33 1.71 ~., 1.72 ~8 1.~7 
,,,, 1.6b ., 

l8 1. t; ~ 11 1.Ot 11 .75 11 • EtC< 

p • 4Q R .4~ b • '3~ 6 .~2 

4 .09 3 .00 3 .00 ~ .Oq 

, .OC ~ .00 2 .00 1 .00 

PAP~METER VALUES 

D~ I '") "" ALPHA g 
-_ ... DC Tit. . .0041 

jo"i'l 
~y{~ <J \; ~ ... . 

( 3. 72_, 4.10 , ( .ObQ, .077 ) .OO~4, .0047 , 

<:&~PlE r C ,'v1t>FRATIJOE 8.0 C INCUqATIO~ TEMPE~ATU~E q.~ C 

CHlOQnp~Ylt 1.04 QNA 7.70 PHOSPHATE 1.2& 

CARn'1N 51') ONA 4 .... 0 ~ITRATE .1 e 

NIT!HJG~N 4) ATO .11 SIllCATF .41 

PRr'lTr=i'4: 33.~O AMM'1NIA .90 

~ 

..... ..... 
N 



l&T !.; L·':;.~'-'; 

nhT= :,2 i (".r:: 17q 

~COTT~~ <:L.f~lC 

L :: .. , G ... 2 It 7 • 5 • W 
TI"'~f~DT' 17?:: 

~TATIO"'4 ..,.,. Fq 
OFPT-i '35 M 

~ 

~~--~~-----~-~-~~--~-~~----~-~-~~~--~--~--------~~----~-----~-~--~-~-~~----~-~---~ p 

~----~~~~~-~-----~~-----~-~~~~~~~~~~-~-~~~--~~-~-------~---~--~-------~-------~---
J o T o I p T 

1. 14? .?Q 10,7 .?1 QS4 .31 !1oq .15 

7 C 3 .5? 772 .8 n 688 .46 SqZ 1.04 

~~l 1 .4'- 434 1.50 423 1.91 421 ~.O6 

~43 ?l c 334 ; • 7 >3 267 2.19 2bZ 1.77 

~'J,7 2.32 ~l? leQ' 178 2.09 169 1.92 

l~l 2.? 1 148 1.84 1~9 2,13 123 2.21 

., " 1. 0 2 104 1.q4 87 "!II • n '!5 ".Oq 
-'- _ 4 

~oJ."7' 

8~ , .55 80 1.78 66 2.12 66 1.82 

6" ,.lilt r;q 1.Q7 51 1.69 47 "!II ""!II cove 

1.7 ., • q? 47 l.7 q 36 1.52 34 1.75 

?4 1.47 ~3 1.72 26 1.13 25 1.24 

?O 1 • '? 4 lQ 1.21 14 .85 13 .PI 

10 .~7 If') .50 7 .43 7 .37 

t; .2r. 4 .17 3 .05 3 .(,8 

'i 
...... A 2 .01 2 .00 2 .02 

• U" 

paQAMETfR VALUES 

O~ : 2.q~ AlP,",a I .Obb BETA t .OO4Q 

I 2.74, 300Q « .001, .071 » .0041, .0057 

<:6 f4 PtE Ti=MPERATUQJ:: 7.0 C INCU9ATION TEMPEQATU~E 8.~ C 

~~L n~ n04Yl' 1.01 Q~A 1.70 PHOSPrtATE 1.24 

r~QRnN 74 DNA 4.86 NITRATE .~q 

NITQOr-FN 12 ATP 
) ... 1!',..TC It,. 1. ' .. ~ , L 

.;"13 

PROTr:y'J% ~le70 A~MnNIA .'31 

~ 

~ 

V3 



L ~ ',' t..? I. 9. ;; , 'J 

nATf- C?/Or:/7~ 

5 en 1 1 A ~~ SI .. Fl~ 

ll1~~ 6? 47.e; t w 
TT¥t:(~,r)T) 1725 

STATIn", "!'l. FQ 
DFPT!-f ~, '4 

---~~~~--~-~--~-~~-~~~~---~-~~--~~---~--~----~~-~-~~---~--------~--~-~-~---~~----~ 
r p T p I p T p 

r~_~ ______ ~~ ___ ~ ___ ~ ___ ~_~ ______________ ~ ______ ~~ _____ ----~---~---~-~-~---~---~~--

qh~ .7'1 ef3Q .77 762 .Q8 7,0 .73 

10 0 1.45 ~q6 '1 .• 3 f) 656 1.05 635 1.1~ 

')CA 1.Q~ 4R7 2.16 455 2.39 1.1'l 2.1A "T'£'..I 

3f.,~ 1'.40 3~4 ~.5Q 292 2.",4 ~75 2. 7 8 

~64 ~.5~ ?31 2.I-? l~R 2.44 17A 2.77 

15" 2. t ,? 14~ 2.I\R 140 ?.~4 13C; ?75 

112 2.6 4 07 ~.44 '11 2.67 ql 2.~? 

87 2. ?~, 7(;, ?43 7b 2.60 68 2.45 

~3 '.37 5') 2.4() 51 2.ll 49 1.79 

4i; 2.14 41 2.(;3 37 1.78 35 1.~7 

"4 1.71 ~8 1.7~ l6 ·1.01 7.6 1.43 

1 ~ .84 14 .77 10 .53 10 .61 

7 .3f! 7 .32 b .'26 5 .23 

3 .10 :3 .00 3 .OA ~ • 03 

2 .02 ? .02 1 .02 1 .00 

PAQAf1ETE~ VAlUE~ 

PS : ~.9q ALP~A i .064 l:U::TA S .0065 T.~~ , ~ 

( 3. 78. 4.1~ ) ( .061, .067 , ( .0057, .0073 

~A~rtE TEMPF.RATURE 8.2 C INCU~ATION TEMOERATUQE 9'eO C 

C H l nf( 0 p 4 V L l .Qq IH,IA 5.QO PHOSP"4ATE 1.17 

("AQQnN 64 !)"IA 4.68 ~ITRAT'= .24 

NT TO nhJ: "! lJ ATP )IltCATE .49 

PRnTJ:T"I: 23.00 AM"'f')NIA • 75 

.J, 

..... .... 
J:a. 
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TOTAL SURFACE RADIATION IN WATTS 11.f""2 



.. 

18/4 19/4 20/4 2ii4 22/4 23/4 24/4 25/4 

0600 12 12 12 12 12 12 23 

0700 46 23 128 35 14.9 35 174 

0800 291 93 198 116 395 116 372 

0900 348 268 198 268 465 256 128 

1000 372 500 221 314 721 163 384 

1iOO 535 628 198 442 791 326 791 

1200 691 395 233 477 756 384 837 

1300 814 395 198 221 709 279 837 

1400 616 197 291 256 663 233 849 

1500 244 523 q3 349 360 616 512 179 

1600 186 255 81 186 163 337 466 616 

1700 93 186 10 163 58 163 291 

1800 -n 
IV 81 46 81 35 46 186 233 

1900 12 23 35 12 12 46 S8 

2000 o o o o o o o o 

26/4 21/4 28/4 29/4 

23 12 12 23 

186 105 105 58 

384 209 198 186 

547 360 337 314 

698 593 593 430 

814 535 547 488 

872 640 570 523 

907 779 663 686 

837 430 364 675 

156 372 244 628 

593 209 186 430 

407 116 140 114 

198 47 81 93 

35 12 70 23 

o o 12 o 

.e 9 

30/4 

12 

47 

93 

174 

279 

163 

261 

256 

302 

186 

140 

93 

58 

23 

12 

1/5 

12 

"'I:;; :1.., 

93 

151 

186 

186 

198 

116 

70 

70 

93 

105 

46 

12 

o 

2/5 3/5 

12 23 

35 116 

70 174 

151 244 

279 186 

186 360 ..... ..... 
-..,J 

302 454 

349 500 

581 

628 

628 

419 

198 

58 

12 
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650 64° 63° 62° 61° 60° '~m---r---"'" 

J'::.' .. . ,t .. ... ;::, ~ .. 2 .. ::' :' . . .. : .,:: .. 3 
':. ' .. ' '. ":,,, 

<~, :~' ... ' ': <':.: .'.: .. " ~:~: .4 

~~":"" 
.. EI 

.. E5 
,-Ell 43° 

.. 6 

.FI-F9 
.. E6 .EIO 

"E8 
E9"'E7 

42° 
,,7 

D I-Q~9 07 

.10,12 ·,3 
·11 

41° 

40° 
.8 

L-.-.l-._---'--_..l--,---''-----''..l.---'------L---L--..... 11..--L-

61" 66° 65° 64° 63° 
..1, .1 j 

6,t:!~O 61° 
1 

60° 

rig. \. Location of Sampljng stations on the Scotian Shelf. 


