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ABSTRACT

Fee. E.J.. D. Hayward, and J.A. Shearer. 1982. Annual primary production in
lakes of the Experimental Lakes Area, northwestern Ontario: 1976-1980
results. Can. Data Rep. Fish. Agquat. Sci. 327: iv + 33 p.

Detailed summaries of annual primary production rates for lakes in the
Experimental Lakes Area are given. Daily integral surface irradiances for the
period 1973-1980 are also summarized. Details of methodology are discussed.

Key words: primary production; photosynthesis; phytoplankton; experimental
data; incubation; computer models; surface irradiance.

RESUME

Fee, E.J., D. Hayward, and J.A. Shearer. 1982. Annual primary production in
Takes of the Experimental Lakes Area, northwestern Ontario; 1976-1980
results. Can. Data Rep. Fish. Aquat. Sci. 327: iv + 33 p.

On donne jci des résumés détaillés des taux de production primaire an-
nuels pour les Tacs de la Région des Lacs Expérimentaux, ainsi que du flux
énergétique par unité de surface pour la période 1973-1980. On y discute
quelques points des méthodes empioyees.

Mots-clés: prodhction primaire; photosynthése; phytoplancton; résultats
expérimentaux; incubation; modéles pour ordinateur; flux énergéti-
que par unité de surface.



INTRODUCTION

In situ phytoplamkton primary production
has been ‘estimated with an incubateor technique
in lakes of the Experimental Lakes Area of NW
Ontario since 1973. Fee (1980) summarized
annual production figures for the years 1973-
1976, This report presents a detailed tabula-
tion of results for the period 1976-1980. It
also gives graphical summaries of surface light
data and anpual productions for the entire
period 1973-1980.

METHODS

Laboratery and numerical methods were
essentially unchanged during the period 1973-
1978, In 1979 there were several changes in
laboratory methods {detailed below) that made it
difficult to directly compare results from 1979-
1580 with previous years. Accordingly, all data
from 1976-1978 have been corrected to make them
consistent with the Jater years. Further,
changes in the numerical model were made in 1979
as a consequence of a whole-lake '"C experiment
(Bower 1281). A1 results presented in this
report were made with the modified model. The
difference between the 1976 rates given in Fee
{1980) and those presented here were between 5
to 13% depending on the units chosen; these
empirical correction factors were used to back
correct the rates given in Fee (1980) to obtain
comparable results for the period 1973-1380.

In situ primary production was simulated
numericalTy Trom direct measurements of (1) pro-
duction as a function of irradiance (measured in
an incubator), (2) transparency of the Take, and
(3) changes of surface irradiance over time.
The computer program that synthesizes these data
was presented by Fee {1977). BAnnual summaries
of the first two data sets along with detailed
descriptions of field and Tlaboratory methods
were published (DeClercq et al. 1977; DeClercq
and Shearer 1978, 1979, 1980; DeBruyn and Shear-
er 1981; Shearer and Deflercq 1977, 1978, 1979,
1980; Shearer and DeBruyn 1981). Surface Tight
data for the period 1973-1980 are summarized in
Fig. 1.

Two important sources of error were cor-
rected in 1979 (DeClercq and Shearer 1980} .
Prior to this time we had measured the '%C added
to the experimental bottles by taking 10 pL ali-
guots of the concentrated stock solution and
injecting it into 0.5 wL of an organic base
(NCS) to which a dioxane-based fluor was added.
We now take 2.5 mL from an experimental hottle
after injection and mixing of the stock solution
and count it in PCS fluor. The new method gives
activities which average 4% higher than the
cld. A wore important systematic error was dis-
covered as a consequence of changing to a new
Tiquid scintﬂlatioyl spectrometer. The effi-
ciency of counting ''C with the old machine was
calculated from an external standard gquench
curve based on counts of a commercially prepared
set of internal standards quenched with carbon
tetrachloride. The new machine uses a different
method ("H number"} based on the Compton scat-
tering of a set of water-quenched PCS internal

standards prepared in our laboratory. On iden-
tical samples the quench caorrected counts were
17% higher with the new machine than with the
old machine. We subsequently found that the
stated activity of the commercially prepared
internal standards was incorrect. Additional
errors resuited from the presence of different
quenching agents in the 1%C standard, the guen-
ched standards and the samples. The two errors
work in opposite directions, so all previously
reported primary production estimates for the
period prior to 1979 are 13% lower than they
would have been with the current setup. A1l
production rates from 1973-1978 have been cor-
rected by this amount te make the rates from all
years comparable.

A systematic error in the measurement of
1ight in the incubator was also discovered fin
1979, Prior to this time, a cosine-corrected
flat plate collector had been used. In 1979, we
obtained a spherical collector which gave read-
ings averaging B4, 66, 61 and 60% higher than
those given by the flat plate collector at the
four incubator 1ight Tevels (high to low, res-
pectively). The reported incubator jrradiances
from 1976 through 1978 were increased by these
factors to make all results comparable.

Several changes were made in the numerical
model used in previous years to simulate in situ
production. These changes were made as a resuit
of a whole lake l%C experiment (Bower 1881).
The full data and a detailed interpretation are
given there. Since this work may be difficult
to obtain, the major findings will be summarized
here.

1. The surface inhibition of photosynthe-
sis by high idrradiances was removed
from the model. BDropping this factor
caused only a 4 to 6% increase of in-
tegral production on sunny days and no
difference on cloudy days. We conclu-
ded that the exaggerated surface in-
hibition commonly seen in in situ bot-
tles fs an artifact. In” The open
waters cells circulate over the mixed
zone and are only briefly exposed to
very high irradiances whereas in bot-
tles held at fixed depths the algae
are damaged by continual exposure to
high idrradiances and cannot resume
photosynthesis Tlater in the day when
1ight at these depths is optimal for
photosynthesis.

2. The diurnal variation of the photosyn-
thesis vs Tight curves reported by Fee
(1975) was deleted from the model.
Removal of this factor resulted in a 6
to 14% increase of production and made
resuTYs more consistent with the whole
lake "¢ rates. Moreover, Fee (1980)
had previously concluded that the pat-
tern of diurnal variation in ELA lakes
was not predictable and thus the use
of this factor was arbitrary.

3. The light quality correction reported
by Fee (1978} was removed from the
modet. It is now clear that the need
for this correction results from a
systematic error in the measurement of
irradiances in the incubator {reported
above).



The numerical model, therefore, incorpor-
ates the following assumptions:

1. The photosynthesis vs 1ight curve is
invariant over the day and our mea-
syrements of {t are not affected
either by the sampling method or by
the time Tag involved in transporting
the samples to the laboratory.

2. There 45 no inhibition of photosyn-
thesis in natural lakes by high ir-
radiances.

3., The differences in the quality of
1ight between the incubator and in
situ conditions are not important.

4. The optical properties of the lakes do
not vary over the day.

DATA PRESENTATION

Tables 1-3 contain the production rates
for ELA lakes for the period 1976-1980. In
Table 1 the rates are expressed as the mass of
carbon fixed in the lakes (metric tonnes per
year). Table 2 gives annual production per
square meter of surface area and per cubic meter
of the epilimnion and euphotic zome, respective-
1y. Table 3 gives these same figures divided by
the total number of days for which calculations
were made. In all three tables, results are
given for both actual and simulated cloudless
weather, and the results are both corrected and
uncorrected for morphometry (Fee 1980). Table 1
also contains the surface area of the Takes, the
volume of the euphotic zone, the time period for
which calculations were made and the depth of
the euphotic zone. In mathemetical terms {sym-
bols explained below), Table 1 contains the sum
over the iJce-free season of the following
integrals:

Zeu

fo [ P(z)dz

Ao IEEpi P{z)dz
Ife” P{z) Alz)dz

jfePi Plz) Alz)dz

Table 2 contains the sum over the ice-free
season of the following integrals:

1284 p(z)dz/7eu ,
° {Euphotic zone, uncorrected, m~)

IZEU P{z) Alz)dz/Veu
° Euphotic zone, corrected, m )

IZEpi P{z) A{z)dz/Vepi
@ (Epilimnion, corrected, m-?)

IZeu P{z)dz
® {Euphotic zone, uncorrected, w2

12891 pyyaz
8 {Epilimnion, uncorrected, m-2}
J'ZEu P{z) Alz)dz/fo

° (Euphotic zane, corrected, m2)

IZEP1 P(z} A{z}dz/Ao
¢ {(Epilimnion, corrected, m?)

Table 3 has the same values as Table 2 but divi-
ded by the number of days during the ice-free
SEasomn.

Symbols: Ao = surface drea
P(z) = daily primary production as a
function of depth

Zeu = the depth of the euphotic zone
Zepi = the depth of the epilimnion
A{z) = area as a function of depth
Vet = volume of the euphotic zone
Vepi = volume of the epilimnion

Figures 2-4 summarize the primary production
rates for lakes for which more than one year of
data are available. The units are given on the
figures.
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"Figure 1. Solar irradiance data for the Experimental Lakes Area
for the period 1973-1980.
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Figure 2. Production per cubic meter of epilimnion, corrected for
morphometry, for ELA lakes for the period 1973-1980.
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Figure 3. Production per cubic meter of the euphotic zone, corrected
for morphometry, for the period 1973-1980.
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Figure 4. Euphotic zone production per square meter of surface area,
uncorrected for morphometry, for ELA lakes during the
period 1973-1980.
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Table 1. Annual primary production {n ELA lakes expressed in units
of metric tonnes of carbon. A separate table is given
for each year, "Area" is the surface area in square meters,
"VoT1" is the volume of the euphotic zone in cubic meters,
"Day per" gives the first and last days for which calcu-
lations were made, and "Depth eup" is the depth of the
euphotic zone in meters. ‘"Uncorrected" and “corrected"
refer to the morphometry correction of Fee (1980). The
top figure for any pair is the production calculated with
actual weather, the bottom is calculated with simulated
cloudless weather (see Fee 1980).
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1976 FLA ANNUAL PRIMARY PRODUCTION IN TONNES
ACTUAL/CLOUDLESS WEATHER

UNCORRECTED CNRRECTED AREA M2 DAY DEPTH

LAKE EUR EFI X EUP EPT Z voL M3 PER EUP M

223 10,30 5.95 57.8 7.30 5,05 69,2 272700 122 10,00
13.67 7.61 55.7 9.52 &.40 67.2 1827550 294

224 65,41 3.74 5R,3 4,58 3.1 88,1 259000 122 18,060
B.u8 4,77 56,3 5.95 3,94 66,2 2769449 294

226NE 9.10 7.57 83,1 7.55 6,68 88,4 83250 122 8,00
11,83 9.4 21,3 9,70 8,44 86.9 403887 2914

2265 4,19 2.92 69,68 .32 2.53 16,2 77740 122 8,00
5.54 3.71 &7.0 4,32 3.19 73.8 439435 294

227 5.77 4,65 80.7 4,51 3,87 as5.8 50000 122 5.00
7.54 6,01 19.7 5.82 4,95 85.0 169750 294

230 0,77 0.43 54.6 0.63 0,40 &631.2 18700 122 5.00
1.00 0.54 53.9 0,81 0,49 &0.7 64435 232

239 12.97 10.57 BRt.S 11,09 9,39 aa.,7 Se1000 122 8,00

17.16 13.57 79,1 14,51 11.98 dz2.4 3459573 294

2kt 1,97 1.648 85,5 1,40 1,31 93,1 55700 122 5,00
2.62 2.21 B4._E 1.81 1,68 92.6 143435 294

In2H 8,63 6,35 73.5 6,53 5,27 80,7 128000 122 R.O0
11.20 8,06 7t.9 B, 340 6,52 75.3 tae7u4 294

3028 5,4 I.41 62,7 3,83 2.87 74.9 109000 122 8,00
6.99 u,28 61,2 4,82 3,%58 73.9 S448146 294

303 8.64 B.A4 100,08 &£,85 &,85 100,0 89300 122 2.00
10.92 10,92 100,0 B.55 8,55 100.0 146650 294

3o4 2.71 2.20 81.1 .18 1.92 88,1 316200 122 5.00
3.51 2.78 78,8 2.77 2.40 86.7 109025 294

EUP = EUPHGTIC ZCNE, EPI = EPILIMNIDN
¥ = 100 = FPILIMNIGN PRODN / EUPHDTIC ZONE PRODN
PRGNUCTICN FOR THE ICE FREE SEASON IN TONNES OF CARAON
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1977 ELA ANNUAL PRIMARY FRODUCTIGN IN TONNES
ACTUAL/CLCUDLESS WEATHER

UNCORARECTED CORRECTED ARER M2
d EUP EPI b4 Eur EPI % voL M3
4,55 3.R6 B4R 2,98 2.82 9L.8 303500
6,44 5.35 83,1 4,01 3.78 94.1 187200
7.82 u,83 61,7 6,05 4,19 69,2 144000
10.81 .55 60,5 B.26 5,863 &R, 2 SE2850
16.14 8,85 61,0 10,89 7,91 72.8 272700
23,45 13.54 57.8 15,17 10,41 be,9 1938271
12.90 &.56 50,8 8,53 5, 4& Y/ | 259400
18.26 B.74 47.9 11,66 7,14 61,3 2873920
10,64 7.91 7.3 &g, 48 6,96 82.4 83250
19,00 10.78 71.&8 11,58 9,34 80.6 403887
7.55 5.34 70.8 6,15 4d4_68 76.1 71740
10,69 T.26 68.0 8.51 6,27 73,68 439415
9,53 7.41 77.8 7.48 6,18 B2,8 50000
13.53  10.27 75.9 10,38 4ag Bl.1 145750
ge.91 18,11 79.0 19,34 15.9¢2 82,3 561000
32,00 24,35 76,1 26,64 21,21 79.6 3459573
15,55 12.58 8p,9 12,08 10,47 8.7 441000
21.73 1&,98 78,2 16,02 13,88 g4,5 2490659
2.61 1.88 72.0 1.70 1.4 E2.7 55700
3,70 2.58 69,6 2.31 1,87 BO.7 143435
2.5A 1.87 72.2 2.05 1.61 78.5 36200
3.80 2.66 69,9 2.96 2.26 7a.4 102854
16,78 12.36 73.6 12,87 9.99 60.1 338000
23,53 1&4.79 71,4 17,03 13,31 78.2 1984500
EUP = EUPHOTIC ZCNE, EFI = EPILIMNION

X =

DAY DEPTH
PER EuF MW
117 5.00
320
117 5.00
iz20
117 12,00
320
117 20.00
320
117 8,00
120
117 .00
320
117 S.00
320
117 a8.00
320
117 5.00
320
117 5.00
320
117 4.30
120
117 10,00
320

100 » EPILIMAION PRODN / EUPHOTIC ZONE PROON

FROPMLCTICN FCR THE ICE FREE SEASON IN TONNES OF CARABON
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1978 ELA ANMUAL PRIMARY PRODUCTION IN TONNES
ACTUAL/CLCUDLESS WEATHER

X

114

127

129

130

132

223

226NE

2263w
227
239
-302N
In2s
ige
3R2RA
183

384

UNCORRECTED
Eup EPI
fe.1t 10.11 1
14,17 la.17 L
1.70 1.70 1
2.21 2.21 1
1,50 1.50 1
2,07 2.07 1
1.%9 1.99 1
2.5A 2.58 1
2.81 2.81 1t
3.69 3.69 1
15,75 R.3E
21.9°2 11.01
.12 11.78
19.71 1s.02
8,13 4,Re
11,45 fhad2
9,14 t.96
12.77 9.44
18,23 15,35
25.27 20.h2
12.03 6.29
16.93 B.35
T7.57 3.34
10.61 4,44
14,28 10.73
20,03 14,47
0.98 n.98 1
1,33 1.33 1
2457 1.13
3,64 1.51
2.22 ¢.02
3.01 e.70

00.0
go.0

00,0

00,0

10,0
00.0

00,0
00,0

00,0
00.0

53,¢
50,1

CORRECTED ARES M2
EUP  EPI % VoL M3
7.07 7.07 100.0 121000
9,47 9,47 106.0 212256
1.18 1,18 100,90 49000
1.50 1.50 100.0 80300
1,38 1.34 100,90 48400
1.81 1.81 100.0 80900
1,81 1,81 100.0 74500
2.30 2,34 100,0 167675
2.26 2.28 100,0 71700
2.98 2.98 100.0 170150
11,05 7.06 63,9 272700
14,97 9,17  61.2 1922959
12,33 10.91  BE.S B3250 -
16,95 14,75 87,0 403R&7
5,28 4.28 6A.1 77740
8.65 5,60 64.8 439435
7.42 6,06 B2,1 50000
10,20 8,17 B8.1 153814
15,93 13,81 B6.7 561000
21.77 18,37  B4,4 3761423
B.S6 5,22 61.0 128000
11,76 &.Bé 58,3 ad6TLL
4,88 2,76 S6.6 109000
6,62 3,63 S54,R 552910
11,01 8,87 B0.6 338000
15,12 11.81 78,1 1853056
6.61 0.61 100,0 32800
6.79 0,79 100.0 49775
1,81 0,93 51,z 55500
2.52 1.22 48,5 237986
1.89 1.76 93,3 £9000
2.52 2.33  92.5 144425
EPI = EPILIMNIDN

EUP = EUPHCTIC ZONE,
X = 100 » EPILIMNION PRODN / EUPHOTIC ZONE PRODN
FCR THE ICE FREE SEASNN IN TCNNES OF L£ARAQON

PRODLCTICH

DaY DEPTH
PER EUP M
122 4,00
312
122 2.50
K ¥
122 2,00
312
122 2.50
312
122 3,00
312
izz 1i1,50
312
122 8.00
312
122 8.00
312
122 4,50
31z
122 9,00
312
122 .00
3z
i22 9.00
31z
122 8.50
3le
122 3.00
312
122 7.00
312
122 3.00
312
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1979 FLA ANNUAL PRIMARY PRODUCTIUN IN TONNES
ACTUAL/CLGUNLEES WEATHER

LINCORRECTED CORRECTED AREA M2 DAY DEPRTH

LAKE EUP EPT % EUP - EPI % voL ¥3 PER EUP M

114 lu.26 14.726 100,.0 9.00 °9.00 100,0 121000 127 4,00
19,33 19,33 100,00 11,59 11.59 100.0 212256 305

é23 25.33 11,87 43.7 15,26 8.7% 57.6 272760 127 13.00
35.46 15.27 43,1 20.82 11.86 57.0 1951603 3i2

e26NE 15.03 12.32 82,0 12,43 10,95 88.1 83250 127 7.50
20,61 16.56 go, 4 16,75 14,54 86,8 3914697 312

2263w 6,39 4,07 63,7 4,95 3,53 71.4 77740 127 8.30
g.88 5,59 63,0 4,77 4,78 T0.& 448965 312

227 11.41 9.74 81,0 9,89 6,33 Bd,3 50000 127 4,00
15,38 12.14 78,9 13,17 10.85 g2.4 141189 3i2

239 2i,63 18.07 73,4 21,03 16,19 77.0 561000 127 g.00
33.94 24,30 7t.6 28.64 21,586 75.3 3459573 312

3ge2 17.648 12.81 78,1 13,482 11.23 83.7 338000 127 9,00
24,243 18,49 76,3 17,98 14,77 a2.1 1903659 312

3828A 1.¢0 1.00 1080.0 0,60 0,60 100.0 32800 127 3,00
1.36 1.36¢ 100.0 0,78 0,78 100.0 49775 312

3a3 2.80 1.78 63,4 2,02 1.42 70.3 35500 127 7.50

31,8R 2.082 éz2.4 2,75 1.90 69.3 244863 312

EUP = EUPHGTIC ZCKE, EPI = EPILIMNION
¥ = 100 » EPILIMNION PRODN / EUPHOTIC ZONE PRODN
PRODLCTICH FCGF THE ICE FREE SEASON IN TONNES OF CARBON
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1980 FLA ANMUAL PRIFARY FROMLCTION IN TONNES
ACTUAL/CLCUPLESS WEATHER

UNCORFFCTED CORRECTED ‘ AREA M2 DAY DEPTH
LAKE EUP EPY k4 FUP EPI z VOL M3 PER EUP M
114 8,31 A.ne 46,5 4,72 4,71 3.8 121000 122 4,00

11.01 tn,64 6,8 6.02 5,98 99,4 212256 304

222 4,34 3.4 72,2 3,50 2,73 78.0 ig4o000 122 5.00
S.92 4.18 70.6 2,71 3,860 76,5 582850 304

223 28.18 iz.08 4z2.9 17,00 9,71 57.1 272700 122 12,00
37.88 15,97 d2.2 22,24 12,862 5h.7 1938271 306

226NE 15,07 12.01 79.7 12,10 10,70 BR,.u 83250 122 7.00
20.15 15,83 7R,5 14,28 13,94 BS.6 3178326 306

2265w 9.17 4.35 69,2 7.29 5,53 75.9 FIT40 122 8.00
12.37 a.33 67,4 9.67 7.t8 T4.2 439435 308

227 16,85 15,22 89,8 13,36 13,60 101.8 50000 122 3.00
22.60 20.28 gg.,7 19,57 17,99 91,9 113950 306

239 23,40 16.83 71.9 19,50 14,87 Téaa3 561000 122 8.00
31,77 22.30 70,2 24,19 19.53 Td.6 3459573 306

IozN - 7.45 S.18 69.5 5,30 4,15 T8 .3 128000 153 9.00
10.36 7.04 33 T.20 5.54 76.9 LB2608 306

3025 7.08 4.67 66.2 4,95 3,83 77.4 109000 153 9.00
9.72 6.34 65,3 6,66 5,11 Tb.8 552910 30s

304 1.465 1.25 75,7 t.23 1,03 83.9 34200 183 4.50
2.33 1.73 Ju.2 1.69 1,40 82.9 104872 306

3g2 18,27 12.71 69,5 13,30 10,28 77.3 . 338000 127 9.50
24,83 16,81 67,7 17,70 13,40 75.7 1944914 304

3RZ2BA 1,45 1.48 106.0 ¢.B8 0,88 100.0 32800 22 3.00
1.95 1.9% 100.0 1,12 1.12 1060.0 49775 308

EUF = EUPHCTIC ZCMNE, EPI = EPTLIMNIDN
X = 100 = EPILIMANICN PRODN / EUPKOTIC ZONE PROON
PROPLCTICM FOR THE ICE FREE SEASGN IN TONNES OF CARRBQON
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Table 2, ELA grimary production expressed in units of gm/m2 and
gm/m3. A separate table is given for each year.
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ELA PRIVMARY PRODUCTION TNTALS FOR 1976
ACTUAL/CLOUDLESS WFATHER

PRODN G/MI_YH FRODN G/M2,YR
LIMCODRRECTED CORRECTED UNCORRECTED CORRECTED
LAKE EupP EUP EFI % EUP EPI % EUP EPI X
223 31,78 4.00 4,10 102.5 37,75 2l.83 57.6 26,78 18.852 69.2
5.01 S.21 .19 99,4 50.t2 27.91 55,7 14,93 23 .47 67,2
224 1.38 i.b65 2.09 126,0 24.75 14,44 58,3 17.89 12.05 68.1

1.82 2.1% 2.63 122,% 12.74 18,43 56,3 22.98 is.20 66,2

224NE 13.867 18,70 24.77 132.5 109,33 0,88 B3, 1 90.73 80.24 88.4
17.77 24,03 31.7R 130,22 142.13 115,480 Al,3 116.58 101.33 86,9

2265H b.74 757 %.33 123.3 53.95 37.55 49,6 42,17 32.58 78,2

A,90 9.8d {1.75 119.4 71.21 47,68 67.0 55.460 41.01 73.8

227 23.07 27.22 36,73 135,0 115.35 93,07 BD,7 F0.22 TT.44 85.8
30.16 35.14 46,95 133.6 150.82 120.20 79.7 116.48 99.00 85,0

210 9,20 9,84 13,82 140,4 45.98 26,00 S56.6 37.96 23.98 63,2
11.93 12.43 17,06 135,0 59,67 12.17 53,9 48,74 29.40 60,7

239 2.89 3.21 3.96 123.5 23.12 18.AR5 81.5 19.77 16.73 84,7
1.R2 4,19 5,05 120,3 30.548 24.19 79.1 25,886 2l.32 B2.4

261 7.07 Q.78 11,45 117,14 35,37 3I0.24 85,5 25.19 23.45 93,1
9.39 12.65 14,72 116.14 46.97 39,88 84,5 32.57 30.14 92.6

102N 8,43 in,09 i2.55 124.4 67.43 49,59 73.5 51.00 41.15 BO,7
10,54 12.90 15,78 122,3 27.51 62,94 71.9 65.20 51.73 79.3

3028 624 7.03 T.£1 108,2 49,89 3l.30 62.7 35.14 26,32 74,9
g.02 B.55 9,45 106,8 64.13 19,27 61.2 44,24 32,469 73.9

303 43,52 46,74 46.74 1o0,0 87.05 87.05 100,0 69.03 69,03 00,0

55.00 58,32 8.3t 1@0.0 1i0,.00 110.00 100,0 86.12 86,12 100.0

304 1d4.99 19.99 12,99 100.0 74.97 60,77 al.1 60.19 53,04 88,1
19,39 25,38 31.36 123,4 9&.97 76.38 78,8 7H.44 66,24 Bé&,7

EUP = EWPHGTIC ZCNE, EPI = EPILIMNION

X = 100 « EPILIMNION PRODN / EUPHOTIC ZONE PRODN
CORRECTED AND UNCORPECTED REFER TD MURPHOMETRY,
PRUNUCTICN IN GRAMS OF CARBON.
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FLA PRIVARY FPRODUCTION TOTALS FOR 1977
ACTUAL/CLOQUDLESS WEATHER

PRODN R/M3, YR PRODN G/M2.YR
UNCORRECTED CGRRECTED UNCORRECTED CORRECTED
LAKE ) EUP ELP ERPI x EUP EPI 4 EUP EPY X
221 10.08 15,91 17.46 109.7 58.39 42,75 Ad .8 32.99 31.26 94.8
18.26 21,44 23.35 14B.% 71.32 59,27 83,1 44,45 41,84 94,1
222 9.53 10,38 10.35 99.7 47 .65 29.42 61,7 36.90 25.54 69,2
13.19 14,18 14,18 t00.0 £5.93 19.97 60,86 56.38 34,35 &8, 2
223 4.93 S.62 5,77 02,7 59.20 i6.14 61,0 39.93 28.99 72.6
T.17 7.83 7.75 99,0 B5,968 49.66 57.8 55.83 38,91 69,9
224 2.49 2.97 3.27 110.2 43,814 25.32 5¢,8 I12.92 21,10 64,1
J.5¢2 4,06 4.27 105.4 70.50 33.73 ur.9 45.02 27.539 61,3

224NE 15.98 20.91 2b, 86 126,86 127.81 94,99 74,3 101.43 83.58 82.4
22.53 28.67 35,51 123.9 180.22 129,46 71.8 139.10 112,17 B0.6

22685W i2.14 13.99 17.02 121.6 97.14 £8.75 70.8 79.10 60.23 Té,!
17.18 19.36 22.73 117.6 137.45 93.43 68,0 1n9.44 80.60 73.86

227 38,13 45,13 58,97 130,7 190.4% 14E,28 77.8 149,80 $123.Bé& 82.8
54,13 &P .62 80,19 128.1 270.64 205.49 75.9 207.60 168,44 81.1
239 5.11 5.59 6,52 116,7 40,84 3z2.27 79,0 3447 28.38 82,3
7.13 7.70 B,69 112.9 57.04 43, 40 76.1 47,49 37.81 79.6
240 1,92 4,85 5.87 121.0 315,27 28.53 80,9 27.19 23,74 86,7
5,47 £.59 7.78 117.9 49,26 38,51 78.2 317.23 31,47 B4,5
281 9,36 11.87 12,71 107.1 45,80 33,71 72.0 30.57 25.3¢0 B2.7
13,29 16,13 16,85 104.5 bbb, 43 46,26 9.6 41,54 33,54 BO,7
304 14,59 19.95 20,65 103.5 71.34 S1,54 72.2 S56.69 44,50 78.5
24,44 28.76 28,98 100.8 105,10 73.50 69.9 | Bl.71 62,46 7o 4
igp 4,96 6.28 7.39 117.5 49,65 36.55 73,6 36.R9 29.56 Bo,1
b.96 a.58 9.y 114,7 65,52 49,67 71,4 50.38 39,38 78.2

EUP = EUPHCYIC ZCKFE, EPI = EPILIMNIDN

% = 100 « EPILIMMNICH PRODN /7 EUPHOTIC ZONE PRODN
CORRECTEL AND UNCCRRECTED REFER TD MORPHOMETRY,
PRODUCTICN IN GRAVMS QF CARBON,
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_ELA PRIMARY PRODUCTION TOTALS FOR 1978
ACTUAL/CLOUDLESS WRATHER :

PRODN G/M3, YR PRODN G/M2.YR
UNCGRRECTED CORRECTED UNCORRECTED S CORPECTED
LAKE EUP EUP EPI - X EUP EPI X EUWP - - EPI %
114 20.88 33.30 33,30 100,0 83.54 83,54 100.0 Sh.41 Se.4] 100.0
29.27 44,61 4a.,61 100,0 117,07 117,07 100,0 78.26 78.26 100,0
127 13.91 14,74 14,75 100.0 34,76 0 34,76 100,0 24.16 24.16 100,0
18,0} 18,74 18,74 100,.0 45,03 45,03 100,0 30.71 36,7 100,0
129 15,54 16.54 16,54 100,0 31.08 31,08 100,0 27.64 27.64 100.0
21.34 22,40 22.40 100,0 4z2.68 42,68 100,0 37 .44 37.44 100,0
130 10,66 10.80 10.80 100.0 26.65 26.65 100,.0 24,31 24.31 100,0
13,87 13.99 13,98 100.0 34,66 ia.66 100,0 31.48 31,48 100,90
132 13.04 13.42 13,42 100.0 39.12 39.12 1¢0,0 31.85 311,85 100,0
17.17 17.49 17.49 100,0 51.50 S1.50 100.0 41.51 41,51 100.0
223 5.02 5.75 5,62 97.7 57.77 30.71 53,2 40,52 25.90 83,9
T.01 7.78 7.29 53,6 80.64 40.386 50.1 54,90 33.62 61,2

226NE 21.21 30.33 45,49 149,77 16%.67 141,51 83,4 148,11 131.40S5 BB,5
29.59 41,97 £1.74 - 147,1 236,74 192,44 81.3 203,40 177.18 B7.0

2265w 13.08 14.30 4,92 103,5% 104.64 62.51 59.7 a0.682 55.06 68,1
18.41 19.69 19,41 9B.6 147.26 B2.64 56,1 111.29 72,10 64,8

227 40.60 45.2%5 69,85 jud,8 182,70 139.24 . 76.2 14B.a4 121.80 82.1
56.77 06,31 93.68 141,3 ZS5.46 148,87 73.% 204,00 163,36 80,1
239 3.61 4.24 6,00 141,56 32,50 27.36 84,2 2R.40 24.62 8e,7
: 5,00 S5.79 7.98 137.9 45,04 36,76 81,6 3B.81 12.75 ga,4
302N 11.75 13.24 12,91 7.5 54.00 45,13 52,3 66491 40,79 £1.0
16,53 18,18 16,97 93.3 132,26 65,50 - 49.5 9i.87 53,59 58,3
in2s T7.72 B.R4 T.16 B1,1 65.46 30,01 44,1 ad A2 25.35 S6.6
10,81 11.97 9,40 78.6 R7.32 40,96 42,1 60,71 32.28 54.8
is2 4,97 5.94 £.58 110.7 42,26 11.74 75.1 32.57 26.26 80,4
6.97 B.16 8,75 107,2 59.26 42,81 7d.2 44.73 la,94 78,1

3pzBa Q.94 12.25 12,25 100.0 29.81 29.81 §00.0 18,548 18.58 100,0
13.49 15.91 15,91 100.0 40,48 a¢.48 100,0 2d.14 24.14 100,90

383 6,61 T.62 6.93 91,0 46.25% 20,45 44,2 32,68 16.79 S1.4
9.37 10.57 9.08 g5.9 65.57 27.17 41.4 45,33 21,98 48,5
3By 10,74 11.48 12.00 104.5 32.2¢2 £9.24 90.8 27.368 25.54 93.3

14.56 15,33 15.87 103,5 43.08 39.15 89.6 is6,.54 33,78 92.5

EUP = EUFKCTIL ZCNE, ERI = EPILIMNION
X = 100 = EPILIMNICN PRODN / EUPHOTIC ZONE PRGDN
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ELA PRIMARFY PRODUCTION TOTALS FO9 1979
ACTUAL/CLOUDLESS WEATHER

PRODN G/M3, YR PRODN G/M2.YR
UNCORRECTED CORRECTED UNCORRECTED CORFECTED
LAXE . EuP FUP EPY X EUP EPY X EUP EPI X
114 29.46 42,38 42,39 100,% §17.84 117.B4 100,00  74.35 74,35 100,0

39.913 54.60 S4,58 100.0 159.72 159.72 100.0 25.7% 95.79 100,90

223 T.14 T.82 6.05 T7.4 92.8R 40,60 43,7 55.96 I2.24 S7.6
10.00@ 10.67 B,18& 76.5 130.02 56,00 43,1 76,35 43,49 57.0

226NE 24.07 31.73 4n,20 tgh.,7 1R0.51 147,97 82,0 149.31 131,53 g88.1
33.01 4g.76 S3.40 24,9 247,58 198,95 BO,4 201.20 174.65 86,8

2245w F.50 11.02 12.18 110.,5 82,17 52.31 63,7 63.62 45,39 71,4
13.76 15.09 16,51 109.4 114.17 71.90 63,0 87.14d 61,54 70,6

227 S7.06 70.03 104,33 149,0 228.26 184,81 81.0 197.74 1{66.70 au,3
76.90 93,28 135,79 145.6 307.60 242,75 78,9 263.40 217.00 82.4

219 5.49 6.08 6,87 113.1 43.90 32,22 73.4 37.49 28.86 77,0
7.56 8,28 $.15 110.6 60,51 43,32 71,6 51.05 38,43 75,3

B2 S.81 7.05 7.88 111.8 - 52.32 40,87 78,1 39.70¢ 33.22 B3.7
T7.97 9,45 10.37 109,7 T1.869 54.70 76,3 53.20 43,70 82,1

IpzBA 10,21 12.14 12.14 100.0 30.63 30.63 100,0 18,42 18.42 100,0
13.80 15.74 15.74 100.0 41.41 41.41 100,.0 23,88 23.88 100,00

I8 674 8,25 8,75 tfob6.0 50.54 32.06 &3 .4 36,41 25.40 70.3
9.32 11.21 11.72 104,58 69.91 43.61 62,4 49.48 34,29 69.3

EUP = EUFHCTIC ZCKE., EPI = EPJILIMNION

X = 100 = EPILIMAION PRODN / EUPHOTIC ZONE PRODN
CORRECTEC ANE UNCORRPECTED REFER TO MORFPHOMETRY.
PRONUCTYICNM IN GRAMS QF CARBON,
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N ELA PRINARY PRODUCTION TOTALS FOR 1980
' ACTUAL/CLOUDLESS WEATHER

PRODN G/M3I.YR PRODN G/M2.YR
UNCORRECTED CORRECTED UNCORRECTED CORRECTED
LAKE EUP EUP EPI k4 EUP EPI X EUp EPI %
114 17.18 e2.24d 22,77 162,.4 b8.72 6b,32 -9&,5 35.01 ig,.93 99.8

ee.74 28,34 28,45 10,4 90,98 ag,08 94,8 49.72 49,41 99.4

222 S.30 6.00 .72 111,8 26,48 19.13 72.2 21,34 16,65 78,0
7.22 8.08 6,72 108,0 36,1t 25.51 70,6 28.70 21,97 76.5

223 B.b1 8.77 6.98 79.5 103.34 q4,.29 4z.9 62.34 3i5.61 57.1
11,58 11,47 8,92 77.7 138,92 58,57 4z.2 81,55 46,28 56.7

226NE 25.86 31,%48 38,87 121.5 1R1.02 144.29 79.7 145.35 128.53 88,4
34,58 43,03 49,67 115.,4 242.0&6 150,09 78.5 195.56 147.45 BS.6

2265W 14,74 16.59 16,26 98.0 117.91 81,64 69,2 93,77 T1.13 75,9
19.88 2z2.02 24,49 111,2 159.07 107.20 67,4 124.45 92.32 74,2

227 112.99 117.24 167,41 142,8A 338.96 304,35 89,8 267.20 272.00 101.8

150.64 171.74 223,95 130.4 451.92 405.57 B9.7 391.40 359.80 91,9

239 5.21 95,64 6.40 113.5 41,72 29,99 71.9 34,76 26,51 Té.3

" 7.08 7.57 B,27 109.3 56.84 39,74 70.2 46.68 3a.81 74,6
Ingh &.47 T.76 AR.58 110.5 S8.22 © 40,46  &92,5 41,41 Iz.42 78.3

. 8.99 10.5¢ 11,21 1p6,2 B0,95 55.01 &g, 0 56.29 43,27 76.9

i 3028 7.19 8,95 8,56 95.6 bu.75 42,84 66,2 45,41 35.14 T7.4
9.90 12.04 11.19 92.9 B9.13 58.18 65,3 61.08 45.93 Té,8

304 10.13 11.49 11,96 102.3 45.61 34,51 75.7 13.87 28,43 83.9

14.27 16,10 16.09 10¢.% bld.z4d 47,67 74,2 46.63 38,45 82.9

3p2 5.69 6.83 7,90 115,86 54.06 37.60 69.5 39.35 30.41 77.3

7.73 §.09 10,12 111.3 73.46 49.72 67,7 52.37 39.684 75.7

3p284a 15.02 17.66 17.95 101.6 a5,07 45,07 100.0 26,80 26.80 100.0
15.80 22.52 22.52 1ng,0 5G.41 29,41 lao0,0 34,18 34,18 1o00,.0

EUP = EUPHCTIC ZCNE, EPI = EPILIMNIODN

¥ = 100 = EPILIMAICON PRODN / EUPHOTIC ZONE PRODN

CORRECTEC AND UNCCRRECTED REFER Tn MORPHOMETRY.
! PRODLCTIGM IN GRAMS GF CARBON,



_ Table 3.

28 -

Daily average production for the ice-free season for ELA
lakes expressed in units of mg/m3 and mg/m2. Separate
tables are given for each year.

3
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DAILY AVERAGE PRODHCTION FOR 1976
ACTUAL/CLOUDLESS WEATHER -

PRODN MG/M3, DAY PRODN MG/M2 DAY
UNCORRECTED CORRECTED UNCORRECYED ‘ CORRELTED
LAKE EUP EuP EPI % EUP EPL . X EUP CEPI 4
223 21.8 23.1 23,7 102.% 218.2 i26,2 S7.8 154.8 107.1 "69.2
29.0 I0.1 30.0 99.6 289.7 161,33  S5.7 201.9 135.7 67.2
224 7.9 9.6 12.1 126,13 143.1 83,% 58.3 102,3 69,6 68,1

10.5 12.4 15.2 122.5 189.3 166.5 56,3 132,8 87.9 . 66,2

224ME 79,0 io8.1 143,2 132,5 &632.0 525.3 83,1 s524,4 463,8 88,4
to02.7 138.9 1A0.8 130.2 821.5 6468,2 81,3 673.9 585,7 86,9

2268w 39.0 43,7 53.9 123.% I11.4 217.1 69.6. 247,2 1883 Te.2
5i.5 56.9 67.9 119.4 411.6 275.6 67,0 321.4 237.0 73.8

227 133.4 157.3  212.3 135.0 bb6b6.8 538,0 B0,7 S521.5 U447.6  B5,8
\74.4  203.1 - 271.4 133.6 B71.8  694,8 79,7 673,3 572,3 85,0

230 82.9  BR.&  124.5 140,4  414.3  234,3  Sb.&  342,0 216,0 63,2
107.5  1§3.8  153.7 135.0 S37.5 289.8 53,9 439.1 266.7 . 60,7

239 16.7  18.5  22.9 123.5 133.6 108.9 B1,5 114,3 98,7 84,7
22.1 . P42 29.2 120.3  176.8 139.8 79,1 149.5 °© 123.2 82.4

261 40,9  S56.5  66.2 117.1 204.4 174.8 B85.5 145,56 135.5 93,1
S4.3  73.1  85.1 116,84 271.5 = 229,84 84,5 188,3 174.2 92,6

302N 48.7 58.3 73.6 124.4 389.7 286.7 73,5 294.8 237.9 B80.7
3.2  T4.6  9i.2 122.3 505.9 - 363.8 71.9 376.9 = 299,0 79.3

3028 3s.0 40,7 44,0 108.2 2BB.4  180.9 62,7  203,2 152.1  74.9
| 46.%  S1.2  S4.6 106.8 370.7 227.0 41,2 255.7 188.9 73,9

303 354.6  270.2  270.2 1o0.n 503.2 S03,2 100.0 399,0 395.0 100.0

317.9 337.14 337.1 100.0 435,8  &35,8 100.0 497.8 497,8 - 100,90

3na B&,7 115.5 115, 100.0 433.4 151.2 g1.1 IuT,.9 304.6 88,1
112,14 146,7 181.3 123.6 S60.5 441.5 78,8 a41.,8 382.9 B&,7

EUP = EUPHGTIC ZONE, EPI = EPILIMNION

£ = $00 « EPTLIMNION PRODN / EUPHOTIC ZONE PRODN
UNCORRECTED AND CCRRECTED REFER TO MORPHOMETRY,
PROCUCTICN IN PILLIGRAMS OF CARRON. )



30

DAILY AVERAGE PRODUCTION FOR 1977
ACTUSL/CLOUDLESS WEATHER

PRODN MG/MT DAY : PRODN MG/M2 DAY
UNCDRRECTED CGRRECTED UNCDRRECTED CAORRECTED

LAKE EUP EUP ERPI X EUP EPI X EUP EPI. X
221 49,4 78,0 BS.6 109.,7 247 .0 209,5 84,8 161.7 153,.4 4.8

£9.9 105.1 114,55 108.9 349.56 290.5 B3.% 217.9 205,1 94,1
222 46.7 56.9 50.7 9.7 233,46 44,2 61,7 te0,9 125.2 9.2

&d,.5 9.5 69.5 100,0 323.2 195.9 60.6 247.0 168.4 66,2
223 a4.2 27.5 28.3 102.7 290,2 177.1 6i.0 195,.8 142.1 T2.6

35.1 38.4 38,0 99.0 421.5 243 ,4 57.8 272.7 190,7 69,9

224 12,2 14,5 16,0 110.2 244,2 124.1 s0.8 161.4 103,4 b4,1
17.3 19.9 21.0 105.4 3U5.6 165.4 47.9 220,7 135,2 61.3

226NE 78,3 102,5 129,7 126,56 626.5 465,46 74,3 497,2 409,7 8z2.4
1104 140.5 174.1 123.9 Ba3.4 834 .4 71.8 &81,9 S49,8 an,t

2245k 59,5 -1 83,4 121.6 47642 337.0 70.8 i87.,7 2958,.2 T6.1
Ba,2 94,9 111.7 117,46 673.4 4S8, 0 68,0 536,.5 395.1 73,6

227 186,9 221.¢2 289.1 130.7 934,5 T26.9 77.8 731.3 607.2 82.8
265,3 307.0 393.1 128,1 1326.7 1007.3 75.9 1017.8 825.7 81,1
219 25.0 27.4 2.0 116.7 200.2 158,2 79.0 169,0 139.1 82.3
34,9 37.7 . 42.6 112.%9 279.6 212.7 76,1 232.8 185,3 9.6
24¢ 19.2 21.8 28.8 121.,0 172.9 139.8 80,9 134.3 116,48 ° 86,7
fé.8 32.3 Ig.1 117.9 241.5 188.8 78,2 182.5 1594,3 84,5
261 45.9 58.2 62.3 107.1 2e9.4 165.2 72,0 149.9 124,0 82.7
45.1 79.1 A2.6 104.5 325.6 226,.8 69,6 203.6 164,48 80.7
ing B1.3 e7.8 te1.2 103.% 3ue.7 252,46 T2.2 277.%9 elB,2 78,5
119.8 141,0 142.1 100.8 515.2 360,3 £9.9 400,56 306,2 76,4
iR2 24,3 30.8 . Ip.2 117.5 243.4 179.2 73,6 180.9 laa.9 80.1!
EL Tt 42,1 4.2 114.7 341.3 243.5 T1.4 247,0 193,0 78,2

EUP = EUPHCTIC ZCNE, EFI = EPILTIMNION

X = 100 » EPILIMMNION PRODN / EUPHOTIC ZONE PRODN
UNCORRECTED ANKD CGRRECTED REFER TN MORPHOMETRY.
PRODLUCTICHN Ik MILLIGRAMS OF CARRON,
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DAILY AVERAGE PRODUCTION FOR 1978
ACTUAL/CLCUDLESS WEATHER

PRODN MG/MI_ DAY PRODN MGsM2 DAY
UNCORRECTED CORRECTED UNCORRECTED CORRECTED

LAKE FUP ELP EFI z EuP EPI b4 EUP EPT %
114 109.3  176.3  174.3 100.0 437.4  437.4 100,0 305:.86 305.8 100,0

153.2  233.6 333.6 100.0 &12.9 612.9 100,0 409.7 409.7 100,0
127 72,8 77.2 77.2 100.0  1B2.0  182.0 100.0 126,5 126.5 100.0

94,3 98,1 98.1 100.0 235.7 235.7 100.0 160.8 160,88 100,0
129 Al.4 A6, 6 Bo.6 100.0  162.7  162.7 100.0  144,7  144,7 100,0

11127  117.3  117.3 1p0.0  223.4 223.4 100,0 194,0 196.0 100,0
120 55.8 56,5 5.6 100.0 139.6 139,86 100,0 127.3 127.3 100,0

72.6 = 73.2 73.2 100.0 1B1.5 181.5 100,0 164,88 164,8 100,08
132 68.3 70.3 70.3 100.0  204.R 204,8 100.0 16&,8 166.8 100.0

89,9 91.6 91.5 100.0 269.6 269.6 100.0 217.3  217.3 100,0
223 26.3 10.1 20,4  97.7  302.5  160,8 53,2 212.2 135.6 63,9

36,7 10,5 8.2 93.6 422.2 211.3  50.1 287.4 176,0 61,2

226Nk 111.0 159.8 239,22 149.7 88,3 740,9 83,4 775,4 086,1 88,5
154,.9 219.7 323.3 ta7.1 1239.5 1007.5 81.3 1066,0 9e7.6 87.0

2265k 68.5 70,9 77.6 103.6 547.9  327.3 59,7 423,1 288,2  6B,1
96.4 103.1 101.6 96.6 771.0 432.6 S56.1 582,7 377.5 64,8

227 212.6 252.6 365.7 1644,R  95&.6  729,0 76,2 777.2 637.7  &2.1
297.2 347.2 450.5 141.3 1337.5 988.8 73,9 106B,1 B855.3 80,1

239 18,9 22.2 3.4 141.6  170.2  143,3  84,2  {48,7 128.9 86,7
26.2 30.3 41.5 137.9 235.8  192.5  &1.6 203.,2 17i.4  Bu,u

302N 61,5 69.3 67.6 97.5 492.1 257.,2 S2.3 350.3 213.6 61,0
86.6 95,2 BE.6 ©93.3  692.5 3I43,0 49,5 481,0 2B0,6 - 58.3

In2s 40,4 46,13 37.5  A1.1  363.7 160.2 44,1  234.6 132,7  S6.6
§6.6 62.7 49.2 78.6 S09.5  214.4 42.1 317.8 174,2 54,8

iap 26.0 11.1 30,0 110.7 221.2  166.2  75.1  170.5  137.5  B0.6
36.5  42.7 ug.e  307.2  310.3 224,2 72,2 234,2 182.9 78,1

3R2RA . 52,0 64,1 64,1 100.0  1S6.1  156.1 100,0 97,3 97.% 100.0
70,7 R3.3 B3.3 100.0 212.0 212.0 100,0 126.4  126.4 100,0

383 4.6 39,5 6.3 91.0 242.2 107.1 44,2 171.1 87.9 S51.4
4]0 58,4 u7.5 es5.e  343.3 42,3 41,4 237.3 115,1 48,5

184 56,2 60,1 b2.8 104.5 1&B.7 153.1 90,8  143,3  133.7 93,3

76.2 ADL3 83.1 103.5 228.7 204.9 89.6 191,3 176.9 92.5

EUF = EUFHCTIC 2CME, EPI = EPTLIMNIOK
% = 100 + EPILIMNIGQN PRODM / EUPHOTIC ZONE PRODN
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DaTLY AVEFABE PRODUCTINN FOR 1979
ACTUAL/CLOUDLESS WEATHER

PRODN MG/M3, DAY PRODN MG/M2 _ DAY
UNCCRRECTED CORRECTED UNCORRECTED CORRECTED
LAKF Eup EUP EPI X ELP EPI X Eup EPI X
114 1646 236,8 2.8 100,0 6568.3 458.3. 100,0 415.3 415.3 100.0
2235.1 305.0 Jo4.9 100.0 8%2.3 A%2.3 100,0 535,.1 535,1 100.0
223 8.4 az2.0 12.5 TT7.U 468 .3 218.3 az,7 300.9 {73.4 57.6
53.8 57.4 43,R TH.5 6589,0 301.1 43,1 - 410,5 233,8 57,0

226&NE 129,.4 170.6 21&.1 126.7 970.5 795.5 &z2,0 aoe2.7 707.2 88.1
177.5 229.9 287.1 124.9 1331.1 1069.6 80,4 1081.7 93%,0 86,8

2268W 53.2 56.2 65.5 110.5% ug1 .8 281,2 63,7 42,1 244,11 71,4
74,0 R1.1 ea.,7 109,84 613.8 386,68 63,0 468.5 330,9 T0.4

227 loe.B 376.5 S60,% 149,0 1227.2 993,.6 a1.,0 1063,1 896,2 84.3
a13.4 501,5 730.0 145.6 1653, 1305.1 78,9 141é6,1 1166,7 g2.0

239 29.5 12,7 16,9 113.1 236.0 173,2 73.4 201.5 155.2 77.0
a0.7 44.5 49.2 110.6 325.3 232,9 71.6 274,5 206,6 75.3

3nz 31.3 37,9 42,4 1t1.8 281.3 219.7 78,1 213,5 178.6 83,7
4z.8 50,8 55.7 109.7 185.4 294.1 76.3 286,10 234.9 82,1

IRr2R4 54.9 65.3 65.2 100.0 164.7 164,7 160,0 g%.0 99.0 100,.0
Td.2 LN Ra.6 100,0 222.6 222.6 100,0 1284 128.4 100,0

ig3 I6.2 do 4 47,1 106.6 271.7 i72.4 63,4 185.8 137.7 T0u3
50,1 60,3 63,0 104.5 375.8 234,% b2.4 2&6,0 184,3 69.3

EUP = EUFHCTIC ZCAE, EPI = EPILIMNIDN

X = 100 » EPILIMRICN PRODN / EUPHOTIC ZONE PRCODN
"UNCORRECTED AND CCRRECTED FEFER TO MORPHOMETRY,
PRODUCTICN IN MILLIGRAMS OF CARROGN,
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UNCCPREC
FUP

DAILY AVERAGE PRODUCTION FOR 1980
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ACTUAL/CLCUDLESS WEATHER
PRODN MG/M2, DAY

4

L L e e L Lt L Ll

114
222
223
f26ME
22685W
az27
239
lo2hm.
3028
Ing
3R

3p2RA

92.%
i?7.%9

28.58
39.0

He,5
bd.b

139.8
186,59

79.7
107,58

610,7
81d.3

28,2
38.3

42,0
S8.4

81,2
1n7.0

PRODN MG/K3_DAY
TED CORRECTED
FUP EFI
120,2 123.1
153.2 153,82
32.5 36,3
43,7 47.1
47,4 17.7
62,0 4g .2
172.9 210.1
232,86 268,58
f9 .7 £7.9
i19.0 132,14
33,8 64,9
926.3 1210,5
30.5 0.6
40,9 44,7
80,4 559.7
&E .5 72.8
58,1 55,6
78,2 T2.7
Q4.3 96,5
129,68 129.8
36,9 az.7
49,1 54.7
5.5 97.0
121.7 121.7

102.4
100.4

111.8
108,0

19.5
7.7

121.5
115.¢4

9RO
111.2

faz2,.8
130.4

113.5
109.3

110,5
106.2

25.6
92,9

102.3%
100,0

118,6
111.3

101.6
100,0

EUP = EUFHCTIC ZCME, EPI

£ = 100 « EPILIMANION

PRODUCTICM

q7a.5
1308.4

637.3
859,48

1832.2
2uuz.8

225.5
30641

78,0
525.6

420.4
578.8

367,.8
518.0

292.2
397.1

2d3,b
321.1

= EPT

UMCDORREC
EPT

780.0
1027.5

441.3

579,5

“1645,2
2192.3

162.1
214,8

262.7
157.2

278.2
177.8

278.3
384.,4

203.2
268,.8

243,86
Jgl.d

LIMNIDN

IN MILLIGRANMS DF CARBON.

TED

79.7
78,5

69.2
67 .4

g9.8
A9, 7

71.%9
70.2

9.5
&80

100,0
1p0,0

Eup

14443
2115.7

187.9
25¢2,3

248,9
165.,5

294.9
396,46

273,1
376,0

212.7
2R3,1

144 .9
184,77

PRODN s FUFHDTIC ZONE PRODM
UMCORRECTED AMD CCRRECTED REFER TO MOPPHOMETRY.

CORRECTED
EPY

1470,3
1944,9

143.3
18g.2

210,5
280,9

228,2
304,7

229.2
311.,7

led. 4
214,3

tau,9
184.,7





