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Aus dem Institut ftir Meereskunde der Universitat Kiel 

Some Aspects of Chemical Composition of Plankton*) 

By K. KRISHNAMURTHY 

Einige Aspekte der chemischen Zusammensetzung des Planktons. (Zusammenfassung) : 
1. In der Zeit von Juni 1966 bis Februar 1967 wurde die jahreszeitliche Anderung des EiweiB-, 

Chlorophyll a- und Phosphorgehaltes von Netzplankton untersucht. Die Proben wurden in der Kieler 
Forde (Leuchtturm Friedrichsort und Tonne C) mit 3 verschieden feinen Netzen (56, 100, 300 (.1 
Maschenweite) genommen. 

2. Die aus allen Netzproben an beiden Stationen gebildeten Mittelwerte betragen for EiweiB 7,2 
bis 12,7%, fur Chlorophyll a 0,54-0,70% und fi.ir Phosphor 0,41-0,90% des Trockengewichtes. 

3. Das Trockengewicht des Planktons lag bei Station Leuchtturm Friedrichsort zwischen 8,8 und 
23,5 mg/m3 und bei Station Tonne C zwischen 9, 7 und 19,6 mg/m3 • 

4. Insgesamt zeigen die Analysenwerte beider Stationen keine signifikanten Unterschiede trotz 
der unterschiedlichen Lage in der Innen- und AuBenforde. 

Summary: 1. The seasonal variations (June 1966 to February 1967) in albumen equivalent, 
chlorophyll a and phosphorus in net plankton collected with 3 different mesh sizes at two stations 
in the Kieler Forde (Station LF = Leuchtturm Friedrichsort and Station TC = Tonne C) were 
investigated. 

2. Taking the overall average values of all the nets at the two stations, the variations in albumen 
equivalent were between 7.2 to 12. 7% Chlorophyll a values were between 0.54 to 0. 70% and phos
phorus values were between 0.41 to 0.90% dry weight of plankton. 

3. The total dry weight of plankton at Station LF varied between 8.8 to 23.5 and at Station TC 
between 9. 7 to 19.6 mg/m3

• 

4. On the whole there are no significant differences in the values of both stations, inspite of their 
different position in the inner and outer part of the fjord. 

I n t r o duct ion  

The annual cycle in  the chemical constituents of principal plank.tonic groups call for 
more exact knowledge for understanding ultimately rates of production and rates of 
transfer of energy between different trophic levels. The net plankton analyses reported 
here are intended to supplement our knowledge of the annual cycle in the chemical 
composition of plankton. 

Ma ter ia l  and  Me thods  

Net plankton collected generally at  fortnightly intervals from two stations in  the Kieler 
Forde (Station Leuchtturm Friedrichsort and Station Tonne C) was used in the study. 
Only live plankton material was used and after draining excess water, it was dried in a 
porcelain dish at a temperature of 80° C in an incubator until a constant weight was 
reached. Three different nets with mesh sizes 56µ, 100[-!. and 300[-!. were used. Vertical 
hauls of plankton from about 1 metre above bottom to surface were made with three nets. 

The period of study was from June 1966 to February 1967. 

*) I wish to express my thanks to Prof. Dr.J. Krey for his helpful criticism and suggestions. To 
Drs. J. Lenz and B. Zeitzschel I am thankful for their comments. I also acknowledge with thanks the 
award of a fellowship from the Alexander von Humboldt Stiftung, Bad Goclesberg. 
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The plankton was examined microscopically. When the volume of plankton clearly 
consisted of more than 75% to one of the main groups, the sample was then assigned to 
the appropriate group. All other samples were listed as mixed plankton. 

Protein (reported as albumen equivalent) and chlorophyll a were determined following 
KREY's (1939, 1957) methods. Phosphorus was determined by combustion in oxygen
filled flasks as described by SzEKIELDA (1963). All the analyses "Were made using the 
dried plankton material. 

The dry weight of plankton in mg/m3 was calculated as follows: the total dry weight 
of plankton collected with the three nets at the two stations divided by the filtered water 
volume ( rr r2 times depth, where r is the radius of net opening). 

Resu l t s  

I t  cannot be claimed that the observations reported here are generally valid in view 
of the small body of data. However, there seem to be no significant differences between 
the two stations in the chemical composition of their respective plankton. Table 1 shows 
the consolidated results of seasonal variations in abumen equivalent values, chlorophyll a, 
phosphorus and plankton at Stations LF and TC. 

Table la  

Conso l idated  t a b l e  of seasonal  var iat ions  i n  a lbumen equivalent, 
chlo rophyl l  a, phosphorus  and  plankton  a t  Stat ion  L F. 

Depth at Chloro- Plankton 
1'.vionth Station Albumen phyll a Phosphorus (dry weight) 

(m) (All values in % dry weight of plankton) mg/m3 

12 10.8 0. 70 0.41 13.2 

13 11.1 0.61 0.47 12.6 

August 14 10.4 0.48 0.81 17.6 

September 14 10.5 0.50 0.90 15.8 

October 13 9.1 0.61 0. 79 13.6 

November 12 13.4 0.59 0.60 23.5 

December 12 11.3 0.54 0.62 11.0 

January 12 7.2 0.56 0.42 8.8 

February 12 7.5 0.58 0.44 13.2 

Table l b  

Conso l idated  tab le  o f  seasonal  v a ria t ions  i n  a l b um e n  equivalent ,  
ch loro phyl l  a ,  phosphorus  and plankton  a t  Sta tion  T C. 

Depth at Chloro- Plankton 
Month Station Albumen phyll a Phosphorus (dry weight) 

(m) (All values in % dry weight of plankton) mg/m3 

0.00 

14 9.0 0.60 0.61 14.1 

August 13 12. 7 0.56 0.81 19.5 

September 13 10.9 0.60 0.83 19.0 

October 12 11.5 0.61 0.71 12.2 

November 14 15.1 0.57 0.58 19.6 

December 
January 16 8.9 0.58 0.47 9.9 

February 14 9.4 0.56 0.47 9.7 
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The albumen equivalent values, chlorophyll a, phosphorus and total dry weight of 
plankton were a little higher at Station TC than at Station LF. 

The variations in albumen equivalent values in plankton collected with the three nets 
at the two stations can be seen from the following table. 

Table 2 

Variat ions  i n  a lbumen e quivalent  values  wi th  the  three  ne t s  a t  S tat ions  
L F  and TC. (All values in % dry  weight  of p lankton) 

Average 
Station and mesh size for the Minimum Month Maximum Month Standard 

period deviation1) 

LF 56 µ 8.6 6.0 Jan. 11.0 Aug. 1.84 
TC 56 {J, 10.5 8.2 July 15.2 Nov. 2.40 
LF 100 µ 11.3 7.5 Jan. 16.0 Nov. 2.40 
TC 100 µ 11. 7 8.7 Jan. 16.6 Nov. 2.60 
LF 300 µ 11.6 8.0 Jan. 13.8 July 1.99 
TC 300 tJ, 11.9 9.6 July 13.6 Nov. 1.64 

1) No. of observations at Station LF were 15.
No. of observations at Station TC were 13.

As shown in the above table, albumen equivalent values were generally lower in 
January and higher in November. With the mesh size 56µ and 100µ protein values were 
more divergent at Station TC than at Station LF. However, with the mesh size 300µ 
the values tend to be more divergent at LF than at TC. 

The following table shows the variations in chlorophyll a in plankton collected with 
the three nets at the two stations. 

Table 3 

Variat ions  1n chlorophyl l  a with  the  three  n e t s  a t  S ta tions  LF a n d  TC. 
(All va lues  i n  % dry weight  of p l an k ton) 

Average 
Station and mesh size for the Minimum Month Maximum Month Standard 

period deviationl) 

LF 56 {J, 0.62 0.50 Sept. 0.77 June 0.08 
TC 56 µ 0.64 0.61 Aug. 0.69 July 0.03 
LF 100 L 0.58 0.49 Aug. 0.69 June 0.08 
TC 100 �- 0.60 0.57 July 0.63 Oct. a.oz

LF 30011. 0.51 0.43 Aug. 0.64 June 0.06 
TC 300 µ. 0.52 0.41 Nov. 0.60 Sept. 0.07 

1) No. of observations at Station LF were 15.
No. of observations at Station TC were 13.

Chlorophyll a values show a tendency to be more divergent at Station LF than at
Station TC with the mesh size 56µ and 100µ. 

The variations in phosphorus in plankton collected with the three nets at the two 
stations can be seen from table 4. 
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Table 4 

Variat ions  rn phosphorus  wi th  the  three  ne t s  a t  S ta tions  L F  and TC 
(Al l  values  i n  % dry  weight  o f  p lankton) 

Average 
Station and mesh size for the :rviinimum Month :Niaximum Month Standard 

period deviation1) 

LF 56 (J, 0.61 0.35 June 0.89 Sept. 0.20 
TC 56 {.L 0.66 0.50 Jan. 0.93 Sept. 0.14 
LF 100 µ. 0.62 0.39 Jan. 0.88 Aug. 0.16 
TC 100 (J, 0.64 0.47 Jan. 0, 78 Aug. 0.10 
LF 300 (J, 0.64 0.42 June 1.03 Sept. 0.20 
TC 300 p. 0.70 0.44 Jan. 0.93 Aug. 0.16 

1) No. of observations at Station LF were 15.
No. of observations at Station TC were 13.

Phosphorus values were generally higher in August and September and were generally 
lower in January. With all the three nets phosphorus values tend to be more divergent 
at Station LF than at Station TC. 

The dry weight of plankton at Station TC seems to be a little higher than at Station LF. 
The variations can be given as follows: 

Table 5 

Variat ions  1n dry  weight  o f  p lankton  In m g/m3 a t  s t a tions  LF a n d  T C  

Average 
Station for the Ivlinimum Month Maximum Month Standard 

period deviation 

LF 14.3 8.8 Jan. 23.5 Nov. 4.0 
TC 15.0 9.9 Jan. 19.6 Nov. 4.1 

The dry weight of plankton values were generally more divergent at Station TC than 
at Station LF. The values were generally higher in November and were lower in January. 

The seasonal variations in planktonic components may be summarised as follows: 
Ivleshsize 56 (.L: The main component were generally diatoms.This was usually between 
55 to 80%, However, in February this was only 45%, In June, September, and Novem
ber they were above 75%. Ceratia were dominant in August with over 75%, After 
diatoms, generally speaking, they were dominant in the plankton. 

Meshsize 100 (.L: The major component was generally mixed plankton. Copedods 
averaged generally 65 to 75%, In June they were at a minimum of 45%, In July, August, 
September, and November they were about 70 to 75%, The other important components 
were mixed diatom-zooplankton, copepod nauplii, veligers and polychaete larvae. 

Meshsize 300 (J,: The most important component were the bigger copepods and cteno
phora. Copepods with lot of faecal matter were dominant during June to October. In 
November, Pleurobrachia were fairly abundant along with smaller medusae and poly
chaete larvae. 
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Generally speaking, diatoms, ceratia, copepod nauplii and veligers were more abundant 
at Station TC than at Station LF. However, copepods were equally abundant at both 
stations. On the whole the differences in seasonal variations in major plank.tonic compo
nents between the two stations were not significant. 

Among plank.tonic components, copepods showed higher phosphorus values than 
diatoms. This was generally true with albumen equivalent values also. The variations 
in albumen equivalent, chlorophyll a and phosphorus were greater in phytoplankton 
than with any other group. 

Discuss ion 
In  discussing the results, as stated already, i t  should be borne in  mind that the present 

study cannot be claimed to be generally valid in view of the small body of data. However, 
they serve to emphasize the significant differences in the annual cycles of chemical 
constituents in the plankton at the two stations. While the albumen equivalent values 
generally agree with KREY's (1958) observations, the values on the whole tend to be a 
little lower. This might be due to the fact that the samples in the present study were 
collected in the nearshore waters and they were taken for analysis without sorting into 
principal plank.tonic groups. 

Considering individual groups, as was also observed by KREY, variations in albumen 
equivalent values were greatest among diatoms and least among mixed plankton. 
Variations in albumen equivalent values, however, were not as great as phosphorus or 
chlorophyll. The phosphorus content tends to show the maximum variation and the 
phosphorus-chlorophyll a relationship seems to be generally inverse. This might be due 
to the relative efficiency of nets in catching the different sized plankters and the seasonal 
preponderance of the organisms. Generally speaking, diatoms contained lower phos
phorus than copepods or mixed plankton. 

PARSONS (1961) reports wide variations in pure cultures in chlorophyll a content re
ported as % dry weight. This varies very much: 

Coscinodiscus sp. 
Chaetoceros sp. . . . . . 

Skeletonema costatum . . . 

Phaeodactylum tricornutum 
Dunaliella salina . . . . 

0.23% 
0.70% 
1.0 %
1.44% 
2.19% 

The chlorophyll a values in the present study in net plankton are little lower, and 
seem to agree generally with his observations. The relatively high content of chlorophyll a 
in the plankton collected with 300 11. mesh size could be due to a large extent to faeces 
of herbivorous zooplankton. 

There are only little variations in the chemical constituents of plankton at the two 
stations although the pollution in general is greater in the inner fjord at Station LF 
than at Station TC where the chances of mixing with the open waters of the Kieler 
Bucht are better. 
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