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surface waters of the lake. Also the rate of
carbon fixation per cell of Anabaena was extremely
low as indicated by autoradiography. The cells
may not have been in good physiological condition
and much of the chlorophyll may have been inactive.
This would yield a low assimilation number which
would in turn be consistent with a high P.Q. Our
mean A value for the lake, using dark corrected
optimum carbon uptake values, are typical of other
A values from African waters based on oxygen
production estimates, and this should mean that
in general dark corrected rates will yield a
close approximation to gross production if a
productivity quotient of 1.2 is assumed. The
magnitude, behavior and variability of uptake of
carbon in the dark confounds a simple interpreta
tion of the data for any single location. At this
point it is probably safest to offer estimates of
both dark corrected and non-corrected uptake, and
base discussion on both.

Other studies comparing the oxygen and radio
carbon methods in natural communities have found
P.Q. to be variable and ranging much higher than
physiological consideration, i.e. nature of the
fixed carbon product, could explain. Explanations
usually invoke methological problems such as 1)
rapid loss of volatile radiocarbon activity from
filters during drying, Wallen and Geen (1968),
2) loss of isotopically labelled fixed carbon
because of cell breakage during filtration (Arthur
and Rigler 1967), and 3) lack of estimation of
labelled dissolved organic carbon excreted during
the incubation period (Fogg and Watt 1965).

Correction for the first problem is not in
general use, and comparison studies of radiocarbon
activity on dried filters and immediate acidifica
tion and bubbling of labelled samples done by
one of us (R. E. Hecky, unpublished) on Canadian
lakes indicates that it certainly is not a ubiquit
ous problem. The second and third problems are
likely to be of varying significance depending
on the particular organisms present and the
environmental conditions making a general correction
factor impossible. Our single filtration correction
curVe at station 11-37 indicated that correction
was only significant for the dark treatment.
Underestimation of photosynthetic production
because of loss of radioisotopically labelled
dissolved excreted organic carbon in the filtration
method is currently a contentious issue in limnology
vide Sharpe (1977) and Fogg (1977). One of the most
thorough studies yet of the problem concluded that
there is not likely to be accumulation of excreted
material in nature as it is rapidly incorporated
into particulate carbon (Wiebe and Smith 1977).
Because of the lack of evidence indicating that
the radiocarbon method using short incubations
consistently ·underestimates gross production by a
large margin and the agreement we obtained between
our assimilation numbers derived from the radio
carbon method and other assimilation numbers from
African lakes based on gross oxygen production,
we tentatively accept our estimates as a near
approximation to gross production.

During April-May 1975 photosynthetic carbon
uptake was virtually undetectable while the average
rate of respiration (assuming a mixed layer of
30 m depth and excluding results from stations at
river mouths) was 3.6 gC m- 2 day-I. Because
transparency did not change between the two surveys,
we can estimate a probable primary productivity

for the lake if we assume the assimilation number
in April-May is the same as in October-November,
i.e. 5.7 mgC mg- 1 chl hr- 1 . Under these assumptions
primary production will be nearly proportional to
chlorophyll content. The mean chlorophyll content
of the euphotic zone was 0.7 mg m- 3 in April-May and
1.7 mg m- 3 in October-November. Therefore the areal
rate ofphot6synthesis in April-May would be 0.9 gC
m- 2 day-l (0.7/1.7 X 2.2 gC m- 2 day-I) using the
October-November rate which was not corrected for
dark uptake 1 . This level of production would leave
a respi ra tory defi cit of over 2.5 gC m- 2 day"!
in the plankton during the April-May period.

In October-November 1975 the average photo
synthetic primary production rate (uncorrected
for dark uptake) was 2.2 gC m- 2 day-I, but the
average respiration rate was 2.6 gC m- 2 day-l for
a 30 m mixed layer. If a respiratory quotient of
0.8 rather than 1.0 is applied the respiration rate
would be 2.1 and there would still be no significant
net synthesis of fixed carbon. Thus, even at the
time of maximum primary production, daily integral
photosynthetic production is barely adequate to
offset the metabolic requirements of the planktonic
community. Integral primary production rates using
the standard dark correction would result in much
larger deficits during both surveys. These results
are confirmed by the attempts to measure primary
production using the oxygen evolution method. In
the single acceptable experiment only at the highest
irradiance value in the incubator was a positive net
photosynthetic production observed. Even this
station, when the whole epilimnetic water column is
considered for 24 hours, would suffer a significant
oxgyen deficit.

The unexpected conclusion is that in situ
primary productivity does not supply enough fixed
carbon to support even the respiratory requirements
of the micro plankton let alone yield net production
to the larger crustacean zooplankton and the fish
community. This conclusion would not be altered
even by extending the October-November productivity
rates through the entire year. If this were done
and an annual respiration rate computed by averaging
the results of the two cruises the respiration deficit
would be -0.9 gC m- 2 day-l (2.2 gC m- 2 day-l (prod) 
3.1 gC m- 2 day-l (resp) = -0.9 gC m- 2 day-I)
assuming an R. Q. of 1 or -0.5 gC m- 2 day-l using an
R. Q. of 0.8 for there to be a positive net plankton
productivity available for secondary and fish
production, another source of fixed carbon must be
important in Lake Tanganyika. The present annual
fish yield of 80 kg ha- 1 should require a daily net
production of 0.22 gC m- 2 at a minimum assuming --
fish yield to be one per cent of net primary production.
For this to be attained at observed rates of carbon
uptake, respiration would have to be less than half
the measured value. It is unlikely that methodo
logical considerations alone explain the observed
deficit.

Sources of fixed carbon on a scale adequate to
support the observed deficit are few. There are
virtually no data 6n the mass of organic carbon
imported to the lake by rivers and atmospheri c
fallout, but it would be surprising if they were a
major contribution to the organic carbon budget of

1 Use of primary production estimates not corrected
for dark uptake will yield maximum possible
estimates for gross production.
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consider 1975 unusual. The lake requires more
intensive study on plankton dynamics to understand
the basis of its high secondary production and
especially the probable role of bacterial heterotrophy.
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Table 1. Station list for the first Lake Tan~anyika cruise. Locations ~iven in Fi~. 1. Times for stations 1-7 thrcuqh 1-95
are East African Time. All other stations are Central African Time. P means sampled depths were pooled for analysis,
a dash between depths indicates that the samples were pumped continuously between the specified depths.

Station Date Time Sampling Secchi Extinction Chlorophyll Plankton ~espiration Primary
Depth Disk Coeffi ci ent (mg m- 3 ) Biomass (mgC m- 3 hr- 1 ) Production

(m) (m) (ln unit m- 1 )

I-I 22-4-75 1830 0-20 0.4 X 9.36
1-2 1930 0-20 0.5 X 4.44
1-3 2030 0-20 0.4 X 3.48
1-4 2140 0-20 0.7 X 5.72
1-5 2240 0-20 0.5 X 5.51
1-6 2320 0-20 0.7 X 1.96
1-7 24-4-75 1030 5, 10, 15, 20 P 0.17 0.3 X 3.83 X
1-8 1100 0.16
1-9 25-4-75 1215 5 0.5 X 1.40 X
1-10 1245 15 0.7 X X
1-11 26-4-75 0810 5 0.17 1.0 X
1-12 0930 5 0.23 0.5
1-13 1100 5 0.5
1-14 1200 0-20 0.7 X

0 0.7
5 lost
10 1.2
15 0.8
20 1.0

1-15 1615 5 0.5 X
1-16 1950 5 0.5 X
1-17 28-4-75 1217 5, 15 P 12.0 0.26 0.3 X 6.87 X
1-18 1235 3 4.8 0.33 0.7 X 4.50 X
1-19 1400 5, 7.5, 10 P 0.14 0.8 X 4.63 X
1-20 1545 10 17.0 0.17 0.4 X
1-21 1715 5, 10 P 18.5 0.3 X
1-22 1915 5, 10 P 0.2 X
1-23 30-4-75 1015 5, 10, 15, 20 P 16.5 0.3 X 7.06 X
1-24 1115 5, 10, 15, 20 P 17.3 0.13 0.1 X 4.89 X
1-25 1245 18.2
1-26 1315 19.0
1-27 1-5-75 0645 5, 10, 15 P 0.2 X 2.66 X
1-28 1050 0 18.5 0.15 1.0

5 0.3
10 0.5
15 0.4
20 0.6
30 0.7
50 0.2

1-29 1115 5, 10, 15 P 0.3 X X
1-30 1145 5, 10, 15 P 14.5 0.14 0.4 X X
1-31 1530 5, 10, 15 P 0.4 X X
1-32 1900 5, 10, 15 P 0.4 X
1-33 3-5-75 1110 5, 10, 15 P 14.0 7.88 v

1-34 1210 5, 10, 15 P 14.0 8.13 X
1-35 1330 5, 10, 15 P 12.5 0.15 X
1-36 4-5-75 1030 5, 10, 15 P 15.0 0.17 5.22 X
1-37 1130 5, 10, 15 P 17.5 0.13 5.15 X
1-38 5-5-75 0800 5, 10, 15 P 0.6 X 3.83 X
1-39 0900 5, 10, 15 P 15.0 0.19 5.76 X
1-40 0950 5, 10, 15 P 14.0 0.17 4.23 X
1-41 1020 5, 10, 15 P 15.5 0.16 5.72 X
1-42 6-5-75 0645 5, 10, 15 P 0.5 X 4.57 X
1-43 1100 5, 10, 15 P 13.5 0.15 0.6 X X
1-44 1200 5 15.5 0.13 0.6

25 0.4
35 0.8
50 0.4

1-45 1530 5, 10, 15 P X
1-46 1900 5, 10, 15 P X
1-47 9-5-75 0830 5, 10, 15 P 12.5 0.21 0.8 X 5.18 X
1-48 0930 5, 10, 15 P 13.7 0.18 0.5 X X
1-49 1040 5, 10, 15 P 11.5 0.16 0.6 X 5.22 X
I-50 1140 5, 10, 15 P 14.0 0.16 0.7 X 6.85 X
I-51 1250 5, 10, 15 P 13.2 0.16 0.8 X 3.85 X
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Table 2. Station list for second Lake Tanganyika cruise. Locations given in Fig. 2. Times for stations 1-22 through 1-II5 are East African
Time. All other stations are recorded on Central African Time. P means sampled depths were pooled. NtA means not app1i cab1e.
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II-I 24-9-75 0900 0-30 14.0 X X X X
11-2 30-9-75 0930 5 10.3 X X 2.23
II-3 1-10-75 1000 X
II-4 2-10-75 0845 X
II-5 3-10-75 0800 X X
II-6 4-10-75 0800 5,10,15,20 P 10.0 0.20 X X X
II-7 1030 X
II-8 6-10-75 1845
11-9 1900 0.5 X
II-10 2000 0.5 X
II-II 7-10-75 1630 0.5 X
II-12 1730 0.5 X
II-13 1840 0.5 X
II-14 1940 0.5 X
II-15 2040 0.5 X
11-16 2140 0.5 X
II-17 2240 0.5 X
II-18 2340 0.5 X
II-19 8-10-75 0040 0.5 X
II-20 0140 0.5 X
II-21 0240 0.5 X
II-22 1150 0.5 .15 0.9 X X X
II-23 1240 0-25 X 0.8 X X X
11-24 1315 X
II-25 9-10-75 II45 X X X
11-26 1305 X
11-27 10-10-75 0740 0-25 8.0 .20 0.5 X 1.63
II-28 0750 0,5,10,15,20,25 P X 5.55
II-29 1000 0-25 9.1 .19 2.1 X X
II-3D 1220 0-25 9.8 .18 2.0 X X
II-31 1455 0-25 9.1 .19 2.6 X X
II-32 1725 0-30 11.1 .17 1.0 X X
II-33 1855 0-25 13.0 1.1 X X
II-34 12-10-75 0830 0 12.5 .15 0.7 X X

5 0.7 X X
10 0.7 X X
15 0.9 X X
20 0.7 X X
25 0.8 X X

II-35 0845 0,5,10,15,20,25 P 3.36
II-36 12-10-75 0915 X
II-37 13-10-75 0830 0,5,10,15,20,25 P 11.2
11-38 1000 X
11-39 14-10-75 0930 12.0 X X
II-40 1100 0,5,10,15,20,26 P
II-41 1II5
II-42 16-10-75 0917 0,2.5,5,7.5,10,12.5 P 5.5 .32 2.2 X 4.85 X
II-43 1015 0,5,10,15,20,26 P 13.1 .13 1.0 X 3.52 X
II-44 1II7 0,5,10,15,20,26 P 12.6 .16 1.9 X 5.84 X
II-45 17-10-75 0700 0,5,10,15,20,26 P 15.0 0.9 X 2.45 X
11-46 0730
II-47 1000 0,5,10,15,20,26 P 14.3 1.1 X
II-48 1300 0,5,10,15,20,26 P 14.0 .14 0.8 X
II-49 1330 X
II-50 1600 0,5,10,15,20,26 P 14.0 1.0 X
II-51 1900 0,5,10,15,20,26 P 13.6 0.7 X
II-52 1930 X
II-53 18-10-75 0750
II-54 19-10-75 0730 X
II-55 0740 75 X
II-56 1035 0,5,10,15,20,26 P 12.2 .16 X 0.9 X 2.99 X
II-57 1145 0,5,10,15,20,26 P 11.8 .16 0.7 X X
II-58 1240 0,5,10,15 P 12.4 0.9 X X
II-59 20-10-75 1030 0,5,10,15,20,26 P 14.1 .15 1.0 X 2.42 X
II-60 1120 0,5,10,15,20,26 P 11.4 .15 X X
II-61 1210 0,5,10,15,20,26 P 12.9 1.2 X X X
II-62 22-10-75 0720 0,5,10,15,20,26 P 12.5 X 1.3 X 1.94 X X
II-63 0820
II-64 0955 0,5,10,15,20,26 P 1.7 X X
II-65 1300 0,5,10,15,20,26 P 11.7 .17 1.5 X X
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Table 2. (Continued)
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11-66 1345 X
II-67 1615 0,5,10,15,20,26 P 12.6 .17 1.4 X X
II-68 1850 0,5,10,15,20,26 P 11.1 1.2 X X
11-69 23-10-75 0820 X
II-70 24-10-75 0830 0,5,10,15,20,26 P 13.7 .17 X 1.4 X X
II-71 1000 0,5,10,15,20,26 P 13.8 .16 1.2 X X
II-72 25-10-75 0740 X X X X
II-73 26-10-75 0700 0,5,10,15,20,26 P 13.8 .18 X 1.1 X 2.72 X
II-74 0815 0,5,10,15,20,26 P 12.2 .17 1.2 X 2.20 X
II-75 0915 0,5,10,15,20,26 P 13.4 .15 0.9 X X
II-76 1030 0.5 0.8
II-77 1130 0.5 0.7
II-7B 1230 0.5 0.9
II-79 1330 0.5
II-80 1430 0.5 0.7
II-81 1530 0.5 0.6
II-82 1630 0.5 0.6
II-83 27-10-75 0920 0.5 0.5
II-84 1020 0.5 0.6
II-85 1120 0.5 0.5
II-86 1220 0.5 0.4
II-87 1320 0.5 0.3 X
II-88 1420 0.5 0.3
II-89 28-10-75 0705 0.5 0.9 X
II-90 0805 0.5 0.8
II-91 0905 0.5 0.8
II-92 1005 0.5 7.0
11-93 1105 0.5 3.8
II-94 1205 0.5 1.1
II-95 1305 0.5 5.1 X
II-96 1405 0.5 20.4
II-97 1505 0.5 12.6 X
II-98 30-10-75 0650 0.5 2.5
II-99 0750 0.5 15.4 1.1 X

0,5,10,15,20,26 P 1.2 2.47
II-I00 0910 0.5 2.5
11-101 1010 0.5 12.9 3.3

0,5,10,15,20,26 P 2.6 2.60
II-102 1125 0.5 2.7
II-103 1225 0.5 11. 9 8.3

0,5,10,15,20,26 P 4.1 10.61
11-104 1334 0.5 6.3
II -105 1444 0.5 16.0 1.3

0,5,10,15,20,26 P 1.6 3.64
II-106 1600 0.5 5.3
II-I07 1700 0.5 3.8
II-108 1800 0.5 5.3
II-109 31-10-75 2320 0.5 2.9 X

0,5,10,15,20,26 P 4.5 4.94
II-lID 1-11-75 0030 0.5 6.3
II-Ill 0130 0.5 5.6
II-1I2 0230 0.5 7.4

0,5,10,15,20,26 P 3.0 3.01
II-I13 0338 0.5 2.0
II-1I4 0438 0.5 1.9
II-1I5 0538 0.5 1.5 X

0,5,10,15,20,26 P 1.2 2.94
II-1I6 0548 0.5 1.3
II-I17 1648 0.5 1.5 X
II-1I8 0748 0.5 1.6
II-1I9 0848 0.5 1.5
II-l20 0948 0.5 1.3
II-121 1048 0.5 1.4 X
II-122 1148 0.5 2.4
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Table 2. (Conti nued)
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11-123 4-11-75 0915 0 12.0 1.9 X X
5 1.8 X X
10 1.6 X X
15 1.8 X X
20 1.7 X X
0-20 2.3 X X

1I-124 1015 0,5,10,15,20,26 P 3.88
1I-125 1100 70 X X X

76 X X
78 X X
79 X X
83 X X
88 X X

11-126 5-11-75 0615 0,5,10,15,20,26 P 13.2 .24 X 2.2 X 3.57 X
11-127 0900 0,5,10,15,20,26 P 12.9 .19 1.7 X X
1I-128 0930 0 1.5 X

10 1.9
20 1.7
30 1.6 X
40 1.7
50 1.2

11-129 1145 0,5,10,15,20,26 P 12.1 .23 2.7 X X
11-130 1500 0,5,10,15,20,26 P 9.0 4.5 X X
11-131 1750 0,5,10,15,20,26 P 4.7 X X
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Table 3. Light penetration and calculated extinction coefficients (El for the first Lake Tanganyika
cruise. The units of the entries in the table are ~Einsteins m- 2 sec-I.

Depth, m
Station E 0 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1-7 .17 m- I 479 140 89
1-8 .16 457 170 97
1-11 .17 586 220 102
1-12 .23 1214 510 260 32
1-17 .26 1107 162 84
1-18 .33 1036 750 540 380 280 195
1-19 .14 486 230 120
1-20 .17 714 400 310 220 155 120
1-24 .13 1429 850 680 550 430 340
1-28 .15 1214 600 430 340 270
I~30 .14 136 78 62 49 39 31
1-35 .15 1250 520 290
1-36 .17 1268 440 240
1-37 .13 1286 630 350
1-39 .19 750 440 320 220 160 105
1-40 .17 964 570 430 320 220 165
1-41 .16 1143 650 440 360 250 188 143 105
1-43 .15 1179 530 450 430 380 320 270 218 192 167 148 131 112 100
1-44 .13 1379 800 630 480 350 292 238 182
1-47 .21 482 185 115 78 63
1-48 .18 946 390 290 195 155
1-49 .16 1161 620 430 320 230
I-50 .16 1429 590 480 370 270
I-51 .16 1393 650 520 375 270
1-85 .16 1214 340 260
1-87 .13 1339 730 580 460 360
1-89 .13 1607 650 420
1-100 .53 1393 193 103 76 48 31 22.5 13.5
1-101 .25 757 300 235 175 140 108 91 72 59
1-102 .19 750 280 230 200 170 150 120 100
1-103 .16 1107 530 470 410 350 300 260 225 200
1-104 .17 1321 500 450 390 330 290 245

Table 4. Light penetration and calculated extinction coefficients (El for the second Lake Tanganyika cruise. The
units of the entries in the table are ~Einsteins m- 2 sec-I.

Depth, m

Station E 0 2 3 4 5 6 7 8 9 10 11 12 13 14 15

II-6 .20 428 110 46 19.5
II-22 .15 1107 325 185 110
11-27 .20 371 95 39 18
II~29 .19 471 120 52 25
II-3D .18 471 180 125 90 63 49 37 28
II~31 .19 271 88 60 42 30 22 16.5 12.5
II-32 .17 171 71 50 35 27 20.5 16 12
II-34 .15 1392 550 450 350
II-42 .32 561 275 145 76 41 21.8 12 6.7 3.8
II-43 .13 1250 900 600 440 350 300 230 190 160
II-44 .16 1571 600 430 310 235 170 135
II-48 .14 829 330 260 205 168 134 105 88
II-56 .16 329 100 69 55 43 33 26
II-57 .16 314 96 72 55 42 35 25
II-59 .15 126 90 69 57.5 49 42 37 31.9 27.6 24.3 21.2 18.8 17.8 15.1 13.2 11.8
II-60 .15 313 178 150 126 107 91.5 79.2 69.0 60.2 48.8 47.0 41.5 36.9 31.0 27.4 23.8

,II-65 .17 368 97 68 53 43 32 25
II-67 .17 464 150 130 108 95 77.5 66.5 58 50 43 38 34.5
II-70 .17 743 245 200 170 147 126 108 93 81 67.9 59.5 53.0
II-71 .16 1250 475 415 350 300 250 230 192 168 148 132 113
II-73 .18 173 55.0 46.5 38.5 33 28.2 23.9 20.3 17.6 15.4 13.2 11.7 10.2
II·74 .17 625 185 149 128 115 94 84.5 73 62 54 46 40
II-75 .15 1007 370 315 255 230 200 177 155 140 123 112 94
II-126 .24 986 175 132 102 80 65 53.5 44.5 37 31 25.7 21 18.2 15.4 11.8
II-127 .19 964 340 270 230 192 159 132 108 91.5 77.5 64.5 55 46
II-129 .23 1793 480 300 185 128 84 60



Table 5. Concentrations of chlorophyll (mg m- 3) in the main
water masses of Lake Tanganyika based on 0.5 m
samples from transect stations (9 May - 12 May) and
pooled depth samples from primary production stations
during April-May 1975. Mean, standard deviation,
range and number of stations for each water mass given.

Table 6. Mean, standard deviation, and range of concentrations of chlorophyll
(mg m- 3 ) in the main water masses of Lake Tanganyika based on surface
samples from transect (26 Oct. to 3 Nov.) and pooled depth samples at
the primary production stations in each water mass during Oct. - Nov.
1975.

Primary production
Transect stations stations

South Lake 0.7 ± 0.5 0.7 ± 0.1
0.3 to 2.6 0.5 to 0.8

n = 18 n = 10

Central Lake! 0.3 ± 0.1 0.5 ± 0.3
0.2 to 0.8 0.1 to 1.3

n = 21 n = 21

North Lake 1 0.7 ± 0.2 1.4 ± 0.3
0.5 to 0.9 1.1 to 1.8

n = 5 n = 4

Whole Lake 0.5 ± 0.4 0.7 ± 0.5
0.2 to 2.6 0.1 to 2.7

n = 44 n = 39

South Lake

Central Lake 1

North Lake

Whole Lake

Transect stations
(O.5m)

0.6 ± 0.2
0.3 to 0.9

n = 15

5.2 ± 4.3
1.1 to 20.4

n = 23

1.6 ± 0.4
1.2 to 2.4

n = 8

3.1 ± 3.7
0.3 to 20.4

n = 46

Depth-integrated
stations during
transect (O-26m)

2.6 ± 1.4
1.2 to 4.5

n = 7

Primary production
Stations (O-26m)

1.3 ± 0.2
0.9 to 1.7

n = 12

1.2 ± 0.6
0.8 to 2.6

n = 18

2.5 ± 1.3
1.2 to 4.7

n = 9

1.7 ± 1.0
0.5 to 4.5

n = 49

""'(J1

1 Stations 1-17, 1-18, and 1-100 were excluded from this analysis
because they are influenced by nearby large rivers. They are
included in the Whole Lake statistics.

Stations 11-42, 11-43, and 11-44 in the Malagarasi plume are excluded in this
summary. They are included in the whole lake statistics.
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Table 7. Comparison of chlorophyll concentrations between
samples taken at 0.5 mand samples pooled from
depths of 0, 5, 10, 15, 20 and 26 m. Concentrations
are in mg m- 3 • Mean and standard deviation of the
seven stations given in last line.

Station 0.5 m 0-26 m Difference

II-99 1.1 1.2 -0.1
II-101 3.3 2.6 0.7
II-103 8.3 4.1 4.2
II-lOS 1.3 1.6 -0.3
II-109 2.9 4.5 -1.6
II-112 7.4 3.0 4.4
II-115 1.5 1.2 0.3

3.7 ± 3.0 2.6 ± 1.4
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Table 8. Chemical results for stations samnled in'October-November 1975. DOC is dissolved organic carbon, TON is total dissolved nitrogen,
TOP is total dissolved phosphorus'and Chl a is chlorophyll a.

Stati on Depth Na K Mg Ca Cl 504 Si DOC TON TOP Chl a
m mg/L mg/L mg/L mg/L mg/L mg/L mg/L ~mole/L ~g/L ~g/L ~g/L

II-22 0-25 61.0 31.9 37.4 10.4 28.0 6.1 0.410 229 110 7 0.9
23 0-25 63.0 31.6 40.4 11.6 29.5 6.9 0.350 305 180 7 0.8
42 0-12.5 61.8 32.2 39.6 11.3 27.0 7.1 0.453 194 180 15 2.2
43 0-26 63.1 32.9 39.8 11.4 28.5 7.3 0.326 305 160 16 1.0
44 0-26 61.5 31.9 39.6 11.1 27.5 7.1 0.324 297 180 II 1.9
45 0-26 62.2 31.7 39.3 11.3 27.0 7.3 0.347 363 70 7 0.9
59 0-26 62.8 32.3 39.9 11.5 29.5 4.3 0.386 324 90 8 1.0
61 0-26 62.1 31.7 39.2 11.2 28.5 5.3 0.397 260 90 9 1.2
62 0-26 62.4 31.7 39.4 10.9 27.5 7·1 0.417 261 90 10 1.3
70 0-26 62.1 31.7 39.2 11.3 27.0 '7· 5 0.404 253 60 10 1.4
73 0-26 63.6 32.0 39.2 11.2 28.0 7.7 0.426 401 110 10 1.1
75 0-26 62.8 32.0 39.7 10.9 26.5 801 0.420 285 100 10 0.9
77 0-26 63.1 31.4 38.6 10.7 19.0 7·9 0.408 267 40 9 0.7
79 0.5 62.8 32.3 39.3 11.2 30.5 7·7 0.409 288 60 II
81 0.5 62.4 32.0 39.6 11.0 27.0 7· 7 0.401 352 90 II 0.6
83 0.5 63.6 32.3 38.8 11.0 27.0 7· 5 0.367 264 70 10 0.5
85 0.5 62.8 32.6 39.0 10.8 26.5 7· 9 0.359 360 120 10 0.5
87 0.5 62.6 32.0 38;7 11.1 26.5 7.3 0.351 382 110 8 0.3
89 0.5 62.4 32.6 39.2 11.2 25.5 7.3 0.390 369 90 10 0.9
91 0.5 62.9 32.9 38.8 11.0 27.0 7· 1 0.358 266 60 9 0.8
93 0.5 62.6 32.6 38.9 11.1 25.5 6·7 0.349 277 60 5 3.8
95 0.5 62.9 33.2 39.1 11.3 25.0 6.5 0.330 237 60 3 5.1
97 0.5 62.4 32.6 38.9 11.0 26.0 6.5 0.326 212 60 3 12.6
99 0.5 64.0 32.3 38.5 10.9 26.0 6.5 0.318 271 160 II 1.1

101 0.5 62.0 32.3 38.6 10.9 28.0 6.3 0.311 235 40 3 3.3
103 0.5 63.4 33.5 39.1 11.2 27.5 4·9 0.316 322 70 3 8.3
105 0.5 64.0 33.2 38.8 11.0 28.0 5·9 0.326 261 70 5 1.6
107 0.5 63.2 32.6 38.6 11.0 27.0 6.3 0.328 207 50 3 3.8
109 0.5 63.1 32.9 38.9 11.1 26.5 6.3 0.310 250 90 4 2.9
111 0.5 63.1 32.6 38.3 10.7 26.5 6.5 0.334 200 90 3 5.6
113 0.5 63.7 33.2 38.6 11.0 25.0 6· 5 0.296 232 50 3 2.0
115 0.5 61.8 32.9 38.1 10.8 27.0 5.9 0.342 226 50 6 1.5
117 0.5 63.9 33.2 39.1 10.9 26.5 5.9 0.403 180 40 6 1.5
119 0.5 62.8 32.3 38.6 11.0 26.0 6.5 0.395 198 60 1.5
121 0.5 58.3 29.6 36.1 10.2 26.0 6.7 0.456 152 50 9 1.4
125 70m 60.3 32.0 36.7 10.5 28.5 5.1 1.23 191 120 69

76m 62.0 32.3 39.0 11.1 28.5 5.5 1.54 163 60 60
78m 62.8 31.4 38.4 11.1 29.0 5.5 1.68 205 40 71
79m 63.1 31.7 38.4 11.1 29.0 5.3 1. 65 153 50 54
83m 62.4 32.0 38.0 10.8 30.5 5.3 1.76 292 40 68
88m 62.1 31.4 38.7 11.2 29.0 5.1 1.86 260 50 76

128 Om 62.0 32.9 38.8 10.8 28.0 5.5 0.415 305 50 6 1.5
30m 62.fl 32.9 38.5 11.0 27.5 5.7 0.420 304 60 6 1.6



Table 9. Mean chemical composition of main water masses in Lake Tanganyika in Oct. - Nov. 1975. Na,
K, Mg, Ca, Cl, S04 and Si are given in mg L-1. TON, TOP and chlorophyll a are in ~g L-1.
DOC is in ~moles L-1. The standard deviation of all samples from a water mass is given in
parentheses; n is the number of samples from each water mass.

Na K Mg Ca Cl S04 Si DOC TON TOP Chl

Malagarasi plume 62.1 32.3 39.6 11.3 27.7 9.9 0.368 265 173 14 1.7
(Stn. 42-44, n=3) (0.9) (0.5) (0.1) (0.2) (0.8) (0.1 ) (0.074) (62 ) (12 ) (3) (0.6)

South Lake 62.9 32.2 39.1 11.0 27.2 7.6 0.389 323 85 10 0.7
(Stn. 73-91, n=10) (0.4) (0.4) (0.4) (0.2) (1.4) (0.3) (0.028) (54) (26) (1) (0.3)

Centra1 Lake 63.1 32.8 38.8 11.0 26.4 6.3 0.322 245 1 72 1 41 4.6 1 w

(Stn. 93-113, n=11) (0.6) (0.4) (0.2) (0.2) (1.1 ) (0.5) (0.014) (35) (33) (2) (3.4 )
00

North Lake 61.7 32.0 37.9 10.7 26.4 6.3 0.399 189 50 7 1.5
(Stn. 115-121, n=4) (2.4) (1. 6) (1. 3) (0.4 ) (0.5) (0.4) (0.047) (31) (8) (2) (0.1)

1 With station 99 excluded, DOC = 238 ± 26 ~mole L-1, TON = 64 ± 16 ~g L-1, TOP = 4 ± 1 ~g L-1,
Chl = 4.9 ± 3.3 ~g L-1.
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Table 10. The Apri l-May survey of phytopl ankton and protozoan biomass. Station locations are given in Fig. 1 and sampling depths and
times in Table 1.

Biomass Percent Composition

mg m-3

Station
Number Station Phyto Proto Cyano Chloro Eug Chryso Oia Crypt Peri

1-101 Ruzizi 128.3 139.2 27 29 26.5 3 1 2
1-102 8ujumbura 186.7 293.9 15 22 60 1 1 1
1-103 Bujumbura 116.9 215.0 12 15 65 4 2 2
1-104 8ujumbura 95.6 192.4 47 8 27 14 5

Average 101-104 132.0 210.0 25 18.5 48 2 4.5 2.5

1-85 Kigoma 70.7 125.4 10 44 15 29 2
1-87 Kigoma 73.1 95.2 50 15 19 14 2
1-89 Kigoma 46.2 170.2 2 55 34 7 2

Average 85-89 63.0 130.0 21 38 23 17 2

1-1 Rumonge 118.4 38.1 25 27 40 6 1
1-1 Rumonge 102.6 41.6 19 30 43 6 1
1-1 Rumonge 149.8 54.0 13 22 56 7 1
1-1 Rumonge 112.6 85.5 9 60 29 5 2

Average 1-1 replicates 120.8 55.0 17 35 42 5

1-2 Rumonge 116.5 98.4 28 42 23 77 1
1-3 Rumonge 110.7 28.0 16 29 32 21 2
1-4 Rumonge 120.4 139.3 31 23 28 14 4
1-5 Rumonge 68.9 41.7 17 54 15 13 1
1-6 Rumonge 122.5 52.7 16 43 28 11 2

Average 2-6 107.8 72.0 21.6 38.2 25.2 13.2 2

1-11 Kigoma 105.2 155.3 20 32 36 11 2
1-12 Kigoma 173.7 74.5 28 14 54 2 2
1-13 Kigoma 72.7 22.3 60 24 8 8 1
1-15 Kigoma 112.5 25.8 36 33 25 5 1
1-16 Kigoma 49.4 31.5 9 50 37 2 1
1-10 Kigoma 91.7 64.4 35 29 26 6 3
1-7 Kigoma integrated 118.9 30.3 28 15 46 9 1 2

Average 103.4 57.7 31 28 33 2

1-17 Malagarasi 104.3 69.7 25 17 47 1 2 7
1-18 Malagarasi 883.7 179.5 1 2 3 2 1 91
1-19 Malagarasi 98.5 179.5 27 45 6 12 11

Average 17-19 362.2 142.9 9 15 32 3 5 36

1-20 C. Kabogo N 47.3 226.4 2 47 40 9
1-21 C. Kabogo S 118.4 255.5 19 28 41 9

Average 20-21 82.9 241.0 11 38 40.5 .5 9 2

1-22 C. Kungwe N 113.9 120.3 43 20 30 6 2
1-23 C. Kungwe 73.8 59.4 16 54 21 5 4
1-24 C. Kungwe 87.7 103.1 12 35 32 13 7

Average 23-24 80.8 81.3 14 44.5 26.5 9 5.5

1-27 Lubugwe 97.4 43.0 14 20 26 9 9 2
1-29 Lubugwe 66.7 71.7 21 32 34 2 8 4
1-31 Lubugwe 96.8 104.4 32 25 23 11 8 2
1-32 Lubugwe 56.3 105.0 18 29 24 3 22 4
1-30 Lubugwe 8ay 87.7 166.9 5 32 41 18 4

Average 27-32 79.3 81.0 21 27 32 6 12
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Table 10. (Continued)

Biomass Percent Composition

mg m-3

Station
Number Station Phyto Proto Cyano Chloro Eug Chryso Dia Crypt Peri

1-33 Kibwesa N 52.B 35.5 2 56 20 3 17 2
1-34 Kibwesa S 60.1 54.8 54 18 24 4

Average 33-34 56.5 45.1 55 19 2 21 3

1-35 Luvubu R. 64.0 59.5 48 19 17 14
1-36 Karema 112.6 56.7 44 20 18 15.8 2
1-37 Karema 149.0 34.8 35 19 28 8 9 1

Average 35-37 130.8 45.8 40 19.5 23 4 12.5 1.5

1-38 Kipil i 186.4 126.3 57 22 10 3 6 1
1-39 Kipil i N 160.1 89.2 27 14 32 9 16 1
1-40 Kipil i C 156.9 238.4 21 26 18 30 4 3
1-41 Kipil i S 133.5 165.2 34 6 32 17 9 2
1-42 Kipili 153.3 325.2 44 10 25 14 5 3
1-43 Kipil i 109.6 154.0 49 10 17 13 6 4
1-45 Kipili 130.8 2.0 21 15 43 19 1 1
1-46 Kipili 76.6 48.1 28 22 20 16 12 1

Average 38-46 138.4 143.5 35 16 25 15 7 2

1-47 kipanga 271.6 117.3 32 14 18 27 8 1
1-48 Kipanga 69.6 86.0 16 43 21 5 13 1
1-49 Kipanga 65.5 52.7 53 30 5 12
I-50 Kipanga 83.7 42.6 27 24 25 22 1
I-51 Kipanga 180.3 205.8 42 28 14 5 6 6
I-53 Kipanga 203.0 27.2 51 20 27 1

Average 47-53 168.6 88.6 37 27 18 6 10
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Table n. The October·November survey of phytonlankton and protozoan biomas~. Station locations are given in Fig. 1 and sampling
depths and times in Table 2.

Biomass Percent composition

mg m-3

Station Phyto Proto Cyano Chloro Eug Chryso Oia Crypt Peri

II-6 Bujumbura 929.6 41.8 2 19 1 78
II-9 BUjumbura 273.9 35.1 2 47 1 48 2
11-11 off Magara 631.5 202.9 2 39 2 57
II-13 Rumonge 536.8 106.0 3 24 3 68

Average 592.0 96.5 2 32 2 63

11-15 Rumonge 103.5 14.'7 1 87 5 6 2
II-17 Rumonge 122.6 47.1 8 81 8 2
II-19 Rumonge 124.9 24.0 12 33 8 46
II-21 Rumonge 8~.7 20.8 15 54 14 11 5

Average 19-21 110.0 27.0 18 34 11 28

II-22 Kigoma 294.1 7.6 8 64 8 20
II-23 Kigoma 225.2 12.6 43 40 1 15

Average 22-23 260.0 10.0 25 52 5 17

II-26 Kigoma 243.0 16.8 52 38 2 8
II-26 Kigoma 247.2 16.8 64 28 1 7
11-26 Kigoma 279.3 8.6 52 38 1 9
11-26 Kigoma 275.0 24.6 57 33 1 8

Average II-26 261.0 16.7 56 34 2 8

11-29 Kigoma 634.4 32.2 80 15 1 3 2
11-30 Kigoma 388.0 112.0 77 16 0 4 2 1
II-31 Kigoma 1572.6 76.7 94 5 1
II-32 Kigoma 709.7 88.5 82 15 2
11-33 Kigoma 407.3 40.6 67 25 2 3 2

Average 29-33 742.4 70.0 80 15 3

II-34 Kigoma 401.4 11.6 79 18 2 1
11-34 Kigoma 253.6 4.6 59 36 2 2
II-34 Kigoma 111.5 8.6 31 58 3 6 2
II-34 Kigoma 125.4 95.8 36 59 2 3
11-34 Kigoma 81.1 5.4 14 77 4 1 4
II-34 Kigoma 130.4 16.3 21 72 7

Average 34 0-25 183.0 23.7 40 53 2 3

11-37 Kigoma 194.2 20.2 32 51 8 9
II-44 Malagarasi 105.1 38.1 53 30 1 10 5 0
II-45 Lubuqwe 74.2 113.0 2 42 17 22 13 4
II-47 Lubu~we 72.9 163.9 4 20 22 33 15 6
II-48 Lubuqwe 106.3 62.9 6 61 2 13 14 1
II-50 Lubugwe 59.2 250.9 46 28 1 25
II-51 Lubugwe 60.6 32.7 58 5 22 13

Average 45-51 66.7 140.1 2 42 18 20 17

II-56 Kibwesa 91.0 172.1 39 40 13 3
II-57 Kibwesa 70.6 61. 7 61 20 4 15

Aver-age 56-57 80.8 116.9 3 50 30 9 9

II-58 Luvubu 54.0 103.8 7 42 23 22 5
II-59 Karema 65.6 55.2 1 83 4 1 11
II-60 Karema 76.4 22.2 3 66 22 8
II-61 Karema 68.7 64.6 0 82 5 11

Average 58-61 70.2 47.3 77 10 10
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Tabl e 11. (Continued)

Biomass Percent composition

mg m-3

Station Phyto Proto Cyano Chloro Eug Chryso Dia Crypt Peri

II~62 Detritus
II-64 Kipil i 257.5 13.D 93 3 4
II-65 Kipili 23.5 43.9 2 89 6 3
II-67 Kipili 52.0 28.6 2 55 14 26 2
11-68 Kipili 8B.7 10.7 27 27 38 8

Average 64-68 105.4 24.1 8 66 15 10

II-70 Detritus
II-71 24.2 9.6 82 18
II-73 Detritus
II-74 26.9 7.3 72 28
II-75 Detritus

Average 71 8 74

II-123 Bujumbura 413.8 144.2 25 65 7 2
11-123 Bujumbura 357.5 150.5 44 44 11 1
II-123 Bujumbura 755.7 162.2 40 40 B 12
II-123 Bujumbura 457.3 101.2 16 64 1 1 18
II-123 Bujumbura 299.9 43.7 7 57 9 2 23

Average 123 456.8 120.4 26 54 2 11
profile

II-123 BUjumbura integ. 807.5 252.4 20 48 17 7 7
II-126 Kitaza 370.1 52.0 10 68 7 9 5
II-127 Kitaza 503.0 190.8 16 64 10 1 9
II-129 Kitaza 378.7 477.1 31 60 2 1 5
II-130 Kitaza 371.4 1046.2 34 57 7 2
II-131 Kitaza 413.3 189.0 26 47 12 15

Average 126-131 407.0 391.0 23 59 4

- Euglenophyta are not present in significant abundance.
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Table 12. Bacterial concentrations in Lake Tanganyika during
October-November 1975. Number of replicates counted,
if more than on~,in parentheses. P means samples
from several depths pooled for analysis (see Table 2).

Station Depth Bacteria X 105 mL -1

12 0.5 9.6
25 60 2.8

90 2.9
100 2.2 (2)
105 6.8 (2)
109 5.3 (2)
111 4.2 (2)
114 1.8 (3)
117 5.2 (2)
120 4.6 (2)
130 1.4 (2)

27 0-25 4.2
40 0-26 P 3.0
42 0-12.5 P 13
43 0-26 P 4.8
44 0-26 P 5.1
45 0-26 P 3.5
56 0-26 P 5.4
59 0-26 P 5.4
60 0-26 P 6.2
61 0-26 P 5.8
62 0-26 P 10
64 0-26 P 5.9
65 0-26 P 6.7
67 0-26 P 6.8
68 0-26 P 7.4
73 0-26 P 9.5
74 0-26 P 7.0
75 0-26 P 8.1
123 0-20 12

0 7.2
0.2 12
5 9.0
10 8.5
20 12

126 0-26 P 14
127 0-26 P 3.7
129 0-26 P 10
130 0-26 P 7.8
131 0-26 P 5.1
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Table 13. Mean bacterial concentrations for the three
water masses in Lake Tanganyi ka in October
November 1975. The standard devi ati on, range
and number of stations (n) in each water mass
are given as well.

Bacteria cells X lOs mL-l

South

Central*

North

Whole Lake

7.2 ± 1.5
5.4 to 10
n = 11

4.1 ± 0.9
3.0 to 5.1
n = 5

8.9 ± 3.65
3.7 to 14
n = 7

7.6 ± 3.0
3.0 to 14
n = 30

* Station 1I-42 in the Mala~arasi plume is excluded. It had
12 X lOs bacterial cells mL-l. Also the depth profile
from station 1I-25 is excluded.

Table 14. The July survey of nanncpl ankton biomass in the central and southern portions of the lake. Stations were near the localities named.

Biomass Percentage
mg m-3 compos i ti on Percentage compositi on of phytopl ankton

Station Date Depth Total Phyto Proto Zoo Phyto Proto Zoo Cyano Chloro Eug Chryso Dia Crypt Peri

0-20m
Kibwesa 26/7/75 in~eg. 109.3 56.5 7.2 45.6 52 7 42 Bl 6 7
Kipil i 24/7 /75 178.4 64.0 68.8 45.6 36 39 26 51 13 31
Wampembe 25/7/75 116.1 37.2 33.3 45.6 32 29 39 19 33 1 46
Cape Kungwe 23/7/75 195.0 154.5 40.5 79 11 0 8 5 87
Kigoma 22/7/75 476.4 62.5 413.9 13 87 0 22 33 32 10 3
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Table 15. Phytoplankton and protozoan species found in Lake Tanganyika in 1975.

Species List

Cyanophyta

Microcystis ~eruginosa KUtzing
Microcystis stagnaZis var. puZohra Lemmermann
Miorooystis fZos~aquae (Wittr.) Kirchner
Aphanacapsa deZioatissima W. et G. S. West
Aphanaoapsa eZaohista var. oonferta W. et G. S. West
Aphanaoapsa eZaohista W. et G. S. West
Aphanaoapsa sp.
Aphanatheoa oZathrata W. et G. S. West
Aphanatheca oZathrata var. brevis Bachmann
Aphanatheoa cZathrata cf. pZanotonica G. M. Smith
Aphanatheoa sp.
DipZocystis inerta (Lemm.) Drouet et Daily
Chroooooous Zimnetious Lemmermann
chrooooocus dispersus (V. Keiss) Lemmermann
Merismopedia punotata Lemmermann
Merismopedia gZauca (C.) Nageli
Anabaena oiroinaZis Rabenhorst
Anabaenopsis tanganyikae(G. S. West} Woloszynska
OsoiZZatoria Zimnetioa Lemmermann
OsoiZZatoria tanganyikae G. S. West
SpiruZina Zaxissima G. S. West
Lyngbya Zimnetioa Lemmermann

Euglenophyta

TraoheZemonas voZvooina Ehrenberg

Chlorophyta

CoZZodiotyon triciZiatum Carter
ChZamydomonas sp.
Sphaerooystis sohroeteri (Chod.) Lemmermann
Chl-orel.La sp.
Oocystis Zaoustris Chodat
Oooystis parva West
ChodateZZa (Lagerheim.) oinguZa G. M. Smith
chodaiel/la (Lagerheim) subsaZa Lemmermann
ChodateZZa quadriseta Lemmermann
Tetraedron trigonum var. graciZe (Reinch) Detoni
Treubaria triappendiouZataBernard
Nephrooytium agardhianum Nageli
Nephrooytium Zimnetioum (G. M. Smith) Skuja
KirohnereUa cf.obesa (West) Schmidle
Monoraphidium contortum (Thuret. in Breb.) Komarkova
Monoraphidium setii forme (Nyg.) Komarkova
Monoraphidium oonvoZutum (Corda) Komarkova
Diotyosphaerium puZoheZZum Wood
DiotyoohZoreZZa gZobosa Silva
DiotyoohZoreZZa reniformis (Korch) Silva·
WesteZZa botryoides (West) Wildeman
Lobooystis diohotoma var. mucosa Bourrelly
Pediastrum simpZex (Meyen F. J. F.) Lemmermann
CoeZastrum retiouZatum (Sorg.) Lemmermann
CoeZastrum mioroporum Nageli
CoeZastrum cambrioum Archer
Crucigenia cf. irreguZaris Wille
Seenedesmue arouatus var. pZatydiscus Smith
Scenedeemus dentiouZatus var. l-inear-ie Hansgi rg
Soenedesmus quadrioauda (Turpen) Brebisson
Seenedesmus quadricauda var. maximum West
PZanotonema cf. Zauterbomi Schmidle
Ooeaonnpia sp.
Btiiahoaocous cf. minutissima Skuja
ChZoreZZa sp. from Strombidium
Paahqelodon sp.

Chrysophyceae

Chromul ina spp.
Ma l.lomonae sp.
Erkenia subaequioiZiata Skuja
Ochromonas spp.
Hetierochromonas sp.
Chrysostephanosphaera gZobuZifera Scheiffel
Bicoeoa oonioa Lemmermann
Biooeca pZanktonioa Kisselew
Rephyrion oupuZiforme Conrad
SaZpingoeoa frequentissima (Zach.) Lemmermann
Deemarel.La moniUformis Kent
Monosiga robusta Stoker
Cercoboda sp.

Diatomeae

cf. Miorosiphona potamos Weber
CycZoteZZa meneghiniana KUtzing
CyoZoteZZa kutzingiana Thwaites
Cyelote ZZa spp.
Stephanodiscus sp.
Synedra aous var. angustissima (cf.) Grunow
Synedra cf. aous var. radians (KUtz.) Hustedt
Synedra beroZiensis (cf.) possibly Nitzschia sp.
RhizosoZenia eriensis H. L. Smith
Nairicul.a sp.
Nitzsohia asterioneZZiodes (cf.) Muller
Nitzsohia nyassensis (cf.) Mull er
Nitzsohia Zaoustris (cf.) Hustedt
Nitzsohia oZosterium (cf.) (Ehr.) W. Smith

lNitzsohia spp.
SurireZZa Zinearis W. Smith
SurireZZa robusta var. spZendida (Ehr.) v. Heurk
Dentricul.a sp.

Cryptophyceae

Rhodomonas Zens Pascher et Ruttner
Rhodomonas minuta var. nannopZanktioa Skuja
KatabZepharis ovaZis Skuja
CryptauZax cf. oonoidea Skuja
Cryptomonas cf. erosa Ehrenberg

Peridineae

Peridinium africanum Lemmermann
Peridinium apiouZatum Lemmermann
Gymnodinium mirabZis Penard
GYmnodinium profundum Schifler
Gymnodinium varians Maskell
Gymnodinium cf. albulum Lindemann
GZenodinium pularieoul.ue (E.) Stein
GZenodinium quadxridene (Stein) Schiller
GZenodinium sp.

Protozoa

CoLepe hirtus
Didiniwn cf. nasutum
Mesodinium sp.
Uvonema sp. cf.
CinetochiZum sp. cf.
CycZidium sp. cf.
VortioeZZa cf. nebuZifera O. F. MUller var. simiZis
Yortricel.La sp ,
TokophYl'a sp.
Aoineta sp.
Stentor sp ,
Hal.iiaxria cf. qvandi.nel la
Tintinnidium cf , fZuviatile
Stl'obiZidium sp.
Strombidium cf , »ix-ide
Strombidium sp.

lFor absolute specific identifications of the Nitzschia-Synedra genera an electron microscope must be used. This is presently being
undertaken.
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Table 16. The rate of u~take of inorganic carbon as measured in the incubator during the first Lake Tanganyika cruise. "Dark ll

is the rate in the dark. "PI" through "P4" are the rates at irradiances "II" through "14". The units of irradiance
are uEinsteins m- 2 sec- j and carbon uptake rates are in mgC m-3 hr- j

• Unless otherwise noted the depth of the sample
is that given in Table 1.

Station Dark II Pl 12 P2 13 P3 14 P4

1-7 13.70 12.9 18.86 42.0 26.84 131.5 26.44 439.9 24.20
114.55 50.95 38.68 32.14 37.59

1-9 21.50 19.2 11.73 60.1 12.14 183.7 12.01 571.8 14.24
24.63 26.58 10.24 10.15

1-10 12.39 9.26 9.61 9.00 13.00
8.32 12.49 9.45 10.50 8.77

1-17 1.84 12.7 2.89 38.3 3.26 124.7 3.81 403.6 3.97
2.15 2.12 2.48 1.40 2.36

1-18 2.53 12.4 2.58 38.8 2.82 122.4 3.41 414.9 2.77
2.45 2.94 3.79 2.64

1-19 2.16 13.8 2.46 41.4 2.92 125.8 2.90 392.2 2.48
3.14 3.19 2.47 2.58 3.19

1-23 5.88 12.7 8.01 41.3 8.21 131.5 5.45 422.9 14.80
6.49 6.22 9.30 5.83 8.38

1-24 11.21 12.7 7.58 41.3 6.39 131.5 5.92 422.9 5.19
6.71 7.36 2.28 9.02 11.37

1-27 4.84 11.2 10.51 35.7 7.45 119.0 9.45 419.5 5.50
8.37 5.52 3.97 4.08 5.50

1-27 2.81 11.2 3.53 35.7 3.50 119.0 4.43 419.5 4.21
3.41 4.26 3.81 3.76 3.30

1-29 7.58 11.2 3.56 35.7 4.41 119.0 3.57 419.5 4.64
3.74 3.60 3.59 3.55 3.97

1-30 3.59 11.2 2.93 35.7 119.0 2.72 419.5 3.65
2.93 3.15 3.86

1-31 6.15 11.2 2.79 35.7 4.42 119.0 3.28 419.5 3.42
3.00 2.93 2.91 3.35 4.08

1-33 8.94 12.1 8.43 38.6 8.30 123.6 7.93 412.7 8.40
8.22 7.93 9.74 8.50 7.33

1-34 1.43 12.1 2.12 38.6 2.47 123.6 3.64 412.7 15.31
2.78 2.22 2.39 3.07 7.32

1-35 2.78 12.1 2.84 38.6 3.65 123.6 5.67 412.7 2.91
3.19 4.33 4.63 3.84 3.96

1-36 4.43 12.2 4.72 38.3 4.05 127.0 4.94 420.6 4.52
4.41 4.57 5.22 4.35 5.54

1-37 4.77 12.2 4.21 38.3 5.15 127.0 7.91 420.6 6.51
4.94 6.19 3.40 4.08 5.54

1-38 6.98 11.1 6.42 36.2 8.40 117.9 6.70 396.7 7.38
4.55 7.26 8.79 7.72 9.17

1-39 4.99 11.1 5.19 36.2 3.38 117.9 6.43 396.7 4.88
5.48 5.75 6.38 5.29 5.19

1-40 3.45 11.1 3.43 36.2 3.25 117.9 3.76 396.7 3.72
4.25 3.74 3.04 3.64 3.79

1-41 2.12 11.1 6.56 36.2 2.48 117.9 2.44 396.7 3.08
2.71 2.38 2.11 2.39 6.14

1-42 2.50 12.5 3.07 39.6 2.98 125.8 3.32 400.1 4.10
3.01 2.98 2.70 3.08 3.50

1..43 2.81 12.5 6.52 39.6 7.14 125.8 3.78 400.1 4.98
4.66 5.26 3.73 3.52

1-45 2.29 12.5 3.16 39.6 3.51 125.8 2.92 400.1 2.81
3.56 3.78 3.31 3.23

1-46 3.43 12.5 3.75 39.6 3.19 125.8 4.36 400.1 3.24
3.98 3.60 3.54 3.08 3.12

1-47 6.17 11.4 6.32 36.0 7.68 115.6 4.24 387.6 6.99
5.02 6.02 7.65 8.94 9.28

1-48 9.93 11.4 11.46 36.0 8.71 115.6 7.45 387.6 8.08
s.ss 8.62 11.95 10.29 13.93

1-49 10.32 11.4 6.63 36.0 6.55 115.6 4.74 387.6 4.54
5.42 5.29 4.92 4.78 4.87

I-50 4.21 11.4 3.72 36.0 3.82 115.6 3.54 387.6 3.88
2.99 3.32 3.91 3.90 3.99

I-51 2.34 11.4 3.89 36.0 2.49 115.6 3.40 387.6 3.83
3.33 3.76 3.22 3.44 3.75

1-85 5.41 11.8 7.95 37.6 5.30 117.9 6.20 396.7 6.65
8.41 7.35 7.28 7.81 7.60

1-87 4.94 5.55 4.59 5.27 5.01
4.57 5.26 5.81 4.85 7.45

1-89 5.82 11.8 11.85 37.6 10.07 117.9 13.83 396.7 10.77
7.97 6.35 6.31 8.20 9.55

1-100 9.72 10.7 9.86 33.7 10.06 110.0 10.80 393.3 11.91
9.75 10.07 10.08 10.24 10.55

1-102 1.63 10.7 1.33 33.7 1. 31 110.0 1.66 393.3 1.96
1.61 1.57 1.92 1. 73

1-103 10.7 1.31 33.7 1.43 110.0 1.34 393.3 1.67
1.23 0.92 1.44 1.94 1. 70

1-104 1.75 10.7 1.71 33.7 1.83 110.0 1.86 393.3 2.82
1.65 1.62 1.47 1.78 1.74
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Table 17. The rate of uptake of inorganic carbon as measured in the incubator during the second Lake Tanganyika cruise. "Dark"
is the rate in the dark. "PI" through "P4" are rates at irradiances "II" through "14". The units of irradiances are
~Einsteins m-z sec- 1 and carbon uptake rates have units of mgC_m- 3 hr-1.Unless otherwise noted depth of sample is
that given in Table 2. "A" is the ass imil atf on number, mgC mg 1 chl , i.e. productivity at optimum light per unit of
chlorophyll.

Station Depth Dark II PI 12 P2 13 P3 14 P4 A

II-6 6.75 20.9 9.10 47.1 7.80 119.0 11.60 410.8 2.5
6.45 9.00 8.40 10.70

II-22 4.78 12.6 4.74 37.7 5.69 132.4 7.21 458.9 16.20 10.4
4.26 5.05 5.00 7.63 11.50

II-23 2.58 4.83 3.34 5.49 6.38 3.2
5.32 6.41 3.35 5.03 6.67

II-27 2.86 12.3 8.20 39.8 6.91 147.1 9.70 545.0 12.47 20.5
9.24 7.49 9.48 13.71

II-29 5.85 13.3 7.61 42.2 8.04 154.0 15.80 536.7 20.00 5.9
3.75 7.53 8.79 20.70 14.20

II-3D 2.44 11.6 4.63 39.9 4.56 141.9 7.64 506.7 11.67 4.3
2.98 3.93 4.19 7.82 11.14

II-31 2.85 12.8 5.85 42.8 7.79 146.4 12.17 518.9 17.16 5.6
2.85 2.23 9.54 11.14 17.41

II-32 4.78 13.0 3.14 42.9 3.44 146.8 5.84 498.9 8.83 4.3
3.85 2.63 3.52 6.57 8.33

II-33 3.41 3.93 4.85 6.36 7.82 4.6
3.65 3.88 5.10 6.53 9.26

II-34 0.1 1.48 13.3 3.72 44.8 3.70 148.7 535.4 5.06 5.3
1.17 3.44 3.02

II-34 5.0 0.84 13.3 1.39 44.8 1.65 148.7 2.40 535.4 2.60 2.3
0.87 1.33 1.49 2.37 2.39

II-34 10.0 1.25 13.3 1.61 44.8 1.27 148.7 3.03 535.4 3.23 2.9
1.24 1.17 1.23 2.50 3.37

II-34 15.0 1.24 13.3 1.33 44.8 1.61 148.7 2.95 535.4 4.37 2.9
1.36 1.40 1.71 2.66 3.50

II-34 20.0 2.78 13.3 5.51 44.8 1.38 148.7 5.66 535.4 4.58 2.9
6.45 2.05 3.90 3.59

II-34 26.0 2.01 13.3 1.62 44.8 1.44 148.7 1.80 535.4 2.15 0.4
1.62 1.45 1.50 1.77 2.06

II-37 (4 hr)* 1.04 13.6 2.92 37.4 2.05 142.0 3.47 498.3 4.37 1.8
1.15 2.84 2.39 3.73 4.71

II-37 (8 hr)* 3.94 13.6 1.22 37.4 2.96 142.0 2.57 498.3 4.40 1.6
1.59 1.14 1.86 2.56 4.90

TI-42 2.38 15.0 1. 56 42.7 3.74 129.6 9.73 406.2 14.62 5.6
2.20 1.58 4.21 7.96

II-43 2.11 16.6 2.09 45.3 3.16 128.9 8.57 407.9 3.51 3.3
2.20 1.92 3.93 6.12 7.35

II-44 7.03 10.4 5.33 33.0 3.95 114.3 5.43 406.9 7.02 2.6
2.11 7.09 4.50 5.73 7.01

II-45 2.30 13.4 2.86 47.9 5.28 160.0 5.66 543.0 9.35 6.1
2.59 3.17 6.25 6.56

II-47 3.37 2.98 5.67 8.16 8.69 6.2
2.99 2.95 4.63 10.90 11.28

II-48 2.59 11.4 4.32 40.8 7.45 147.0 4.46 506.0 12.84 12.2
2.86 5.42 10.51 4.68 12.14

II-50 5.25 3.58 8.52 7.17 13.21 9.3
4.86 9.01 6.68 7.38 15.43

II-51 1.56 2.37 2.19 5.35 5.83 6.4
1.52 2.56 2.28 4.40 6.17

II-56 1.26 14.3 1.52 49.7 2.86 170.4 10.08 546.7 12.94 18.3
1.12 1.77 3.75 5.98 22.33

II-57 1.57 14.3 2.77 49.7 3.86 170.4 4.66 546.7 4.40 3.4
1.95 2.39 2.26 4.34 3.58

II-58 1.33 14.3 1.92 49.7 2.76 170.4 5.47 546.7 3.52 5.1
1.43 1.78 3.32 6.46 6.35

II-59 1.53 11. 3 2.21 39.0 4.65 147.6 4.40 527.8 3.66 2.6
1.41 6.05 3.53 3.59 3.93

II-60 1.82 12.2 2.95 43.0 4.53 144.7 5.00 518.8 3.67
1.63 2.37 4.06 3.37 3.93

II-61 2.02 11.8 2.68 40.7 3.59 144.3 4.03 519.3 5.53 2.8
1.99 2.44 3.83 5.61 5.23

* Incubation period in parentheses.
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Table 17. (Conti nued)

Station Depth Dark II PI 12 P2 13 P3 14 P4 A

II-62 2.35 12.6 6.26 42.8 6.72 152.6 10.32 527.0 10.16 8.4
2.38 6.51 5.22 9.31 16.30

II-54 3.23 11.4 8.88 39.7 10.80 141.7 9.21 521.8 7.66 3.9
3.07 7.09 8.62 8.03 7.75

II-65 1.63 2.21 5.03 6.65 5.13 3.5
1.57 2.01 4.93 7.09 6.12

II-67 5.80 7.42 7.03 6.11 9.80 2.6
6.45 8.16 10.35

II-68 2.67 2.83 7.52 6.11 5.88 5.7
2.44 3.10 11.31 5.43

II-70 1.62 14.6 2.67 46.7 6.87 153.0 14.44 519.9 18.52 12.0
1.64 2.54 4.88 12.32 18.40

II-71 2.64 9.45 3.35 6.77 6.53 4.1
2.54 9.59 9.80 8.33 5.96

II-73 2.56 13.3 4.68 43.1 6.16 145.1 10.05 505.9 14.20 10.8
2.69 4.93 7.41 10.89 14.82

II-74 3.03 5.78 4.52 7.41 6.98 2.6
4.58 3.31 4.07 6.37 5.98

II-75 3.95 5.42 5.12 10.88 10.62 8.3
3.62 7.37 4.54 11.66 7.08

II-123 0.1 5.17 25.00 14.39 9.72 18.70 6.4
4.86 16.80 17.75 10.19 15.54

II-123 5.0 4.69 5.13 6.18 9.09 10.92 4.1
4.74 4.88 6.06 8.41 13.23

II-123 10.0 4.48 4.63 5.93 10.48 11.97 5.0
4.44 4.79 6.07 11.03 12.81

II-123 15.0 4.60 5.28 6.45 8.60 13.86 4.8
4.15 4.87 6.57 8.67 12.29

II-123 21.0 4.52 5.77 7.23 10.61 11.97 4.8
4.43 5.62 6.87 10.11 13.34

II-123 4.81 6.24 7.59 11.03 15.12 4.2
4.30 5.93 8.00 13.44

II-126 7.54 11.4 10.18 40.4 11.76 138.6 11. 36 476.7 14.13 3.1
7.34 10.28 10.08 11.46 14.53

II-127 3.65 6.36 6.17 14.90 18.91 8.1
3.71 5.37 5.69 17.71 15.90

II-130 2.91 11.2 5.64 38.8 6.31 141.9 15.22 533.3 28.16 4.9
2.98 7.84 7.04 11. 96 21.94

II-131 3.73 12.2 6.49 41.6 6.08 147.7 17.45 499.3 16.79 2.4
4.38 7.58 5.71 13.39 13.50
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Table 18. Filtration correction curves from station II-37 (10 km off
Kigoma on October 13, 1975). The entries in the body of
the table are in units of dpm mL-l filtered, corrected for
the background counting rate of the counter.

Irradiance mL filtered

pEinsteins m- 2 sec- 1 1 2 4 8 16 32 64

Dark 67.1 35.4 23.4 23.2 25.6 24~8 22.3
13.6 37.6 25.7 31.5 26.6 30.9 28.2 28.7
37.4 65.5 49.1 49.8 50.7 51.3 55.9 76.6

142.0 101. 7 103.9 108.9 129.0 161.3 104.0 109.4
498.3 90.3 92.3 155.6 156.4 135.2 149.1 80.5

Table 19. Primary production rates as measured by changes of oxygen
concentration. The data have been converted to carbon
units assuming photosynthetic and respiratory quotients
of 1. The incubation time in all experiments was 8 hr.

Irradjance

Station I-42 May 5, 1975 Kipili, Tanz.

Production
mgC m- 3 hr- 1

Gross Net

Initial s
Darks
11.1
34.9
111
352

7.32, 7.32
7.12, 7.16
6.94, 7.26
7.19, 7.13
7.14, 7.16
7.13, 7.37

- 1.88
0.94
0.47
5.16

-10.31
- 7.50
- 7.97
- 3.28

Station I-12 April 26, 1975 Kigoma, Tanz.

Initials 7.11, 6.99
Darks 6.85, 7.01
13 6.95, - 0.94 - 4.69
40 6.94, 7.44 12.19 6.56
125 6.93, 7.01 1.88 - 3.75
400 7.18, 6.98 7.03 1.41

Station II-37 October 13, 1975 Kigoma, Tanz.

Initials
Darks
13.6
37.4
142.0
498.3

7.64, 7.69
7.50, 7.55
7.57, 
7.66, 7.64
7.61, 7.68
7.70,7.74

2.11
5.86
5.63
9.14

- 4.45
- 0.70
- 0.94

2.58








