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ERRATA

Due to misunderstanding it was written in Meddelande nr 179 that chloro­

phyll measurements in the Aland Sea were performed hy G Brattberg. In 

reality they were carried out by G Engström, University of Uppsala.
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INTRODUCTION

At the Second Baltic Symposium on Marine Biology in Stockholm in 1971, 
it was agreed to form six working-groups representing meiofauna, sedi­
ments, phytal, primary production, bottom fauna and zooplankton resp.

One of the aims of the working-groups was to try to standardize both 
methods and equipments used in the Baltic marine research. In the autumn 
of 1973, the working-group of zooplankton had reached agreement on most 
methodological questions and a manual on zooplankton and iehthyoplank- 
ton methods was prepared. This manual was published in October 197*+ 
(Ackefors et. al. 197*0-

At the meeting of the working-group in Gdynia, Poland in October 1973, 
a proposal was made by the Polish participants to join our efforts in 
order to obtain a better geographical and seasonal covering of our re­
search in the Baltic. As a first task, a study on the zooplankton bio­
mass was proposed. The reason for chosing the biomass was simply that 
agreement had been reached on both gears and methods for this particular 
task.

The Polish proposal was discussed and later on adopted and it was de­
cided to work on a ”Joint zooplankton biomass investigation" during 
197*+.

ACKNOWLEDGEMENTS

The authors wish to thank the crew onboard R/V Eystrasalt for their kind 
co-operation during the three cruises. We also want to thank miss 
Marianne Martinsson for helping us with the drawings and Dr. Hans Ackefors 
for his critical examination of the manuscript.

MATERIAL AND METHODS

The aim of the "Joint zooplankton biomass investigation" was to get as 
many countries as possible to concentrate during one year on zooplankton 
sampling for biomass estimation. If possible, the sampling should be 
carried out during the months of March, May, August and November. The 
Baltic proper was to be divided into several sub-areas and each partici­
pating country should be responsible for one such sub-area (fig. l). All 
participants were to use oblique hauls with the Bongo-net (300 p and 500 ju) 
at a ship-speed of 3.5 knots. The net should be lowered at the speed of 
50 meter wire/minute and brought back at 20 m/min. Each net should have



2

a flow-meter (General Oceanics). All samples should he stored for one month 
and then analysed according to the displacement volume technique. A rough 
analysis of the species composition of each sample was recommended in order 
to establish the dominating species. To check the occurrence of smaller 
organisms like rotifers, copepodites and nauplii, a vertical haul with a 
UNESCO WP II-net of 100 p. should be made in addition to the Bongo-haul.
All fish-larvae or a subsample of at least 100 specimens and 300 eggs per 
species and season were to be measured. In case of polymodal length fre­
quencies the number of larvae measured should be at least n = 100 x number 
of modes. In addition to the biological investigations ordinary hydro- 
graphical parameters should be measured.

The Swedish participation in this program consisted of three expeditions: 
May 6th - 17th, July 31- August 5^ and September 30th - October 15^. 
The area visited is illustrated in fig. 1. The hauls were made as close 
to the center of each square as possible.

The original intensions of the joint investigation were fulfilled with 
the following exceptions : since the depth-recorder could only be checked 
after each haul and due to lack of experience with the Bongo-net a large 
amount of cautiousness was taken during the hauls. This sometimes resul­
ted in rather shallow hauls in order to avoid loosing the gear by hitting 
the bottom. Despite this, the bottom was hit twice and on the second 
occasion the flow-meters were lost. From that date (31/7) and on, the 
value given for the amount of water strained is equal to the theoretical. 
The fish-larvae have not been identified to species, only to clupeid- 
larvae and ”others". The fish-eggs have merely been counted.

RESULTS

Hydrography:

The surface temperature in May showed for the investigated area a mean 
of 4.9°C. The south-eastern section of the area was somewhat colder (k.O - 
1+.8°C) than the western (5*0 - 5*6°C). The vertical profiles showed slightly 
decreasing temperatures down to the secondary halocline (60 - 80 m.). In 
August the mean surface temperature was lU.5°C but great variations occur­
red. The two most northern stations (P 17 and 0 18) were considerably col~ ■ 
der, 10.1 and 13.6°C resp. At most stations the thermocline was located 
between 15 - 30 meters depth. In October the south-eastern section of the 
area was relatively warm (9.8 - 10.3°C) compared to the mean surface tem­
perature of 8.7°C, the central section showed values close to the mean,
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while the stations L 15 and P IT close to the Swedish coast were consider­

ably colder than the mean. No pronounced thermocline was found in October. 

The surface salinity showed rather small variations throughout the investi­
gation. The mean value for May was 7*4 °/oo, for August 7.2 °/oo and for 

October 7.6 °/oo. A secondary halocline with a salinity of 10 - 11 °/oo 

was generally found between 60 - 80 meters depth.

Zooplankton:

As is evident from fig. 2 and table 4, the biomass of zooplankton varied
“*3considerably during the cruise in May-. The range was 0.5 - 4.3 ml « 100 m 

with the lowest values found at stations M 15 and N 18 and the highest at 

station L l6. The mean value for all 10 stations was 1.9 ml » 100 m . The 

dominating species were at all stations Acartia sp. and Evadne nordmanni. 

Other important species were: Fritillaria borealis at stations N 18, L l8,

M 17, L 17 and L l6, Temora longicornis at stations 0 18, N 18, L 18, M 17 

and L 17, Centropages hamatus at stations N 18, M 17 and L 17, Pseudo- 

calanus m. elongatus at stations 0 18, L l8 and L 16. Eurytemora sp. was 

present at the coastal stations P 17, L 15 and M 15«

During the cruise in July-August, fig. 3 and table 5, the increase in bio-
_3

mass was obvious. The mean value for 11 stations was 9*1 ml î 100 m with
-3a range of 4.6 - 20.7 ml t 100 m . The difference between the stations was 

however not as great as it was in May.

The qualitative analysis of the samples showed that Acartia sp. remained 

the most important species but at most stations, Temora longicornis, 

Centropages hamatus and Pseudocalanus m. eIongatus were about as numerous 

as Acartia sp. At station 0 18 the sample was completely dominated by 

Pseudocalanus m. eIongatus. The abundance of Evadne nordmanni and Fritil­

laria borealis was sharply decreased in August. Instead, two other species 

began to appear, namely Bosmina cor, maritima and Podon intermedius.

In September-October, fig. 4 and table 6, the mean biomass value was 
—34.9 ml * 100 m . This was only about 50 % of the mean value in August.

A great variation between the different stations occurred and the range 

was as wide as 0.4 - 10.8 ml » 100 m” . The maximum value was found at 

station 0 18 and the minimum at station L 18. At most stations, Evadne 

nordmanni and Acartia sp. were the dominating species, closely followed 

by Temora longicornis. At stations 0 l8, M l8 and M 17 however, the largest 

contribution to the biomass value was made by Pseudocalanus m. elongatus.

It is interesting to note, that the high abundance of P. m. elongatus 

coincides with the highest biomass values of October. The abundance of 

Aurelia aurita was very high in October. Except for station P 17, A. aurita
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was found at all stations in numbers from 1-22 per haul. The size-range 

of the medusae was 5 - 20 cm in diameter with a mean of 10.8 cm. It must 

be pointed out that all medusae were removed from the samples before the 

biomass analysis was made.

According to the original intensions of the "Joint Program", vertical 

hauls from bottom to surface with a UNESCO WP-II 90 p-net were carried 

out. In May, the mean biomass value from 7 vertical hauls was 0.230 ml - 

.hl with a range of 0.100 - 0.444 ml » m . The dominating groups were 

nauplii and young copepodite stages of Pseudocalanus m. elongatus and 

Acartia sp» and rotifers of Synchaeta sp. In July-August, the mean biomass
O

value from 7 vertical hauls was 0.497 ml • m with a range of 0.l60 -
-3l. 000 ml • m . The samples were dominated by copepodites of Pseudocalanus

m. elongatus and Temora longicornis but also of Acartia sp. and Eurytemora

sp. The mean biomass value from 6 hauls in September-October was 0.235 ml
—3 . —3•m with a range of 0.104 - 0.333 ml m” . Young copepodites of particularly

Pseudocalanus m. elongatus dominated the samples but Temora longicornis

and Centropages hamatus were also present.

Ichthyoplankton:

Prior to the analysis of the zooplankton biomass, all fish-eggs and larvae 

were removed from the samples. The number of eggs was merely counted while the 

larvae -srere counted and determined.into two groups., ^lupêid-larvaè'ahd "others". 
The distribution of eggs and larvae is evident in figs, 5-10 and in 

tables 1-3. The 300 and the 500 p-nets have been analysed separately in 

order to discover any disparity.
3

In May, the mean number of larvae per 100 m m the 300 and 500 p-nets was 

0.9 and 0.5 resp. (figs. 5 - 6). Most larvae were found in the southern 

part of the investigated area. Clupeid-larvae only appeared at station 

L 18. Fish-eggs were only found at stations M l6 and 018. In August, the 

number of eggs and larvae had sharply increased and the mean number of 

larvae and eggs was now 12.7 and 3.5 in the 300 p-net and 13.6 and 2.4 in 

the 500 p-net (figs. 7 - 8). Both clupeid and "ether" larvae were found 

at all stations but a slight concentration of clupeid-larvae to the south­

western area was noticed. The fish-eggs were mainly found at stations M 18,

N 18 and 0 18.

In October, no eggs were found and only one single larvae occurred at sta­

tion L 15 (figs. 9 - 10).
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DISCUSSION

Hydrography:

Looking at the hydrography during the three cruises, one can reach the 

conclusion that the investigated area is rather uniform and that the 

observed differences are merely assigned to seasonal changes. This homo­

geneity is further illustrated by the species composition at the dif­

ferent stations (tables k - 6). On most occassions, Acartia sp., Temora 

longicornis and Pseudocalanus m. eIongatus have been the dominating 

copepods. Among the cladocerars Evadne nordmanni have dominated in May 

and October while Podon interned!us was rather abundant in August.

Composition of species:

The composition of species in the different samples is in good accordance 

with the authors' earlier experience (Ackefors & Hernroth, 1970 a, b,

1971, 1973). One important group is missing however, viz. the rotifers.

Due to the large meshes in the net (300 p), this group of organisms, 

which at times can make a rather important contribution to the biomass, 

will pass through the net.

Relative importance of occurring species:

Looking at the relative importance of the occurring species, it is 

rather surprising to find the great dominance of Acartia sp. and Evadne 

nordmanni in comparison to Pseudocalanus m. elongatus and Temora longi­

cornis. Earlier investigations in off-shore waters (Ackefors & Hernroth, 

1970 a, b, 1971, 1973) have namely shown that the largest contributions 

to the biomass values are most of the times made by P. m. elongatus and 

T.* longicornis. However, these investigations were carried out as verti­

cal hauls. The vertical hauls made in connection with the Bongo.-hauls 

during this investigation showed a relative importance of the occurring . 

species that to a large extent coincides with the results from previous 

years but differs quite a lot from the results from the Bongo-net. In May 

for instance, the dominating groups were nauplii and young copepodite stages 

of Pseudocalanus m. elongatus and Acartia sp., and rotifers of Synchaeta 

sp. These size-fractions were totaly absent in the 300 p. Bongo-net. In 

August, the most important species and their relative importance were 

rather similar in the oblique and the vertical hauls. As could be expected 

however, the number of younger copepodites (C. II-IV) caught was much 

greater in the 90 p than in the 300 p-net. Nauplii were only found in the 

90 p vertical haul.
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The oblique hauls made in October showed a high abundance of Evadne nord­
manna, Acartia sp., Temora longicornis and Pseudocalanus m. elongatus.
The vertical hauls with the 90 u-net dit not show this dominance of Evadne 
nordmanni and Acartia sp. but instead a high abundance of young copepod- 
ites of Pseudocalanus m. elongatus and Temora longicornis. Rotifers and 
nauplii were found in rather low numbers and only in the 90 u-net.

Factors influencing qualitatively:

Looking at the results from the qualitative analysis, the differences in 
both species and size composition is obvious. The reason for these dif­
ferences is probably due to the following factors:
The vertical hauls were made from the bottom to the surface, viz, the 
whole water-column was sampled and hopefully all of the species present 
were sampled. The oblique hauls on the other hand, did not always per­
form an ideal oblique curve from surface to bottom and back to the sur­
face. Due to our cautiousness the hauls were sometimes rather shallow 
which in turn may have caused a certain disproportion of the sampling in 
favour of the upper water layers. This is probably one of the reasons why 
such surface-loving species as Evadne nordmanni and Acartia sp. dominated 
the oblique hauls.
The other factor that may have influenced the results is the difference 
in mesh-size. The Bongo-net with it's 300 u meshes did only sample, 
older copepodites such as C. V-VI and large cladocerans like Evadne nord­
manni while the 90 u-net was able to catch the smaller copepodites, the 
nauplii and the rotifers as well. This fact is without any doubt of the 
utmost importance when discussing the relative important of the zoo­
plankton species. According to the authors'* earlier experience of the zoo­
plankton fauna in the Baltic proper, the younger copepodite stages are far 
more abundant than the older ones. A 300 u-net will therefore reflect 
only a certain fraction of the fauna excluding important groups like the 
above mentioned young copepodite stages, the nauplii, the rotifers and 
certain cladocerans.

Factors influencing quantitatively:

A discussion of the biomass values obtained, must naturally consider the 
same sources of influence as were discussed in connection with the quali­
tative analysis. The fact that the oblique hauls did not always cover the 
whole water column from bottom to surface may have influenced the biomass 
values in the following way: Hauls that do not reach the depths close to or 
below the halocline, will problably miss the larger part of the Pseudocala­
nus population which has a preference for the deeper layers. This is par­
ticularly true for the older copepodite stages of Pseudocalanus m. elongatus
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(Aekefors & Hernroth,1972). The biomass values will in case of a shallow 
haul be particularly biased since P. m. elongatus is the biggest copepod 
occurring regularly in the Baltic proper and thus of great importance 
to the biomass. A good illustration of this is the fact that high biomass 
values in this investigation often coincided with high Psedocalanus 
abundance. The influence of the 300 p-meshes in relation to those of 90 p 
is a wider problem than that of the oblique vs. vertical hauls. Factors 
like clogging, size-fractions caught and relative abundance of the dif­
ferent size-fractions may influence the results both separately and 
jointly.
The clogging-effect is supposedly of negliable importance in the 300 u-net. 
This is also verified in the flow-meter recordings. A 90 u-net on the other 
hand, is much more sensible in this way, both to a high abundance of 
phytoplankton and zooplankton. Depending on the season, the efficiency 
of the 90 u-net will therefore differ to a much larger extent than the 
300 u-net.
The influence on the biomass values caused by the lack of smaller organisms 
in the 300 p samples is probably of great importance. As was pointed out 
earlier, the Bongo-samples contained mostly older copepodites and larger 
cladocerans while the 90 p-net contained a wider range including all the 
stages from young nauplii to adult copepods. In view of the relative im­
portance of the different size-fractions, both from previous investiga­
tions in the area and from vertical hauls during this program, the 300 
p-net must be considered much too coarse to sample the zooplankton of the 
Baltic proper. Since the main part of the zooplankton-biomass consists of 
copepodite stages I-V, seasonally also rotifers (Synchaeta sp.) and smaller 
cladocerans (Bosmina cor, maritima), the 300 p-net is bound to give an 
incorrect picture of the actual biomass. The results of the vertical 
hauls with the WP-II 90 p-net made in connection with the oblique hauls 
and the results from previous years, indicate that the Bongo 300 p-net 
have only caught about 20 % of the zooplankton biomass caught in vertical 
hauls with a net of 90 p.

Comparison with the results from other investigations:

A comparison between the results from this investigation and those ob­
tained by other authors is hard to make since very few investigations 
were carried out in the same way as this was. Two investigations however, 
have in recent years been made with the same gear and method. One was 
carried out every four weeks during 1970-1971 in the Kiel Bay {Müller, 1973). 
The monthly mean values in this investigation were in general higher, but 
just as was found in our investigation, great differences occurred between
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the stations within the investigated area. The dominating groups in the 
Kiel Bay were copepods of the same species as were found in the mid-western 
Baltic, but in addition to the copepods Müller also found Isopods, Amphi- 
pods, Cumacees, Mysidacees and Chaetognaths. Due to their large individual 
volume, the presence of specimens from these groups may explain some of 
the differences in biomass-value between the two investigations.
The other authors having used the same methods were the Polish partici­
pants in this "Joint Zooplankton Biomass Investigation" (Grimm & Siudzinski, 
197*0. Their preliminary results cover a cruise in the south-eastern Baltic 
proper during February 20 - March 4, 197*+• The mean biomass-value from this

Ocruise was 4.1 ml - 100 m (l.3 - 7.2). This value is twice as high as 
that obtained by the Swedish participant in May 197*+. The main species 
were Pseudocalanus m. eIongatus, Temora longicornis and Acartia longi- 
remis with P. m. elongatus constituting about 90 % of the biomass in the 
deep waters.

Several other investigations on the zooplankton biomass of the Baltic 
proper have been made but most of these were made with vertical hauls.
The differences between the results from the various investigations are 
rather large, partly due to the great variation in gears and mesh-sizes 
used.

A Polish investigation in the southern and central-southern Baltic pro­
per in 1969 (Mankowski, 1970) reported the following mean-values for the

—2 —2biomass: February 8.5 g.m , March 7.6 g.m , May-June l8.0 g-m~ , July
—2 —2 —2 —2 21.1 g'nf , August 27.6 g.m ', September 21.7 g'm and November 13*2 g*nf .

Another investigation during the same year was carried out by the Institut
für Meereskunde in Warnemünde (Arndt & Stein, 1973). Their biomass values

-2from the Arkona- and Bornholm Sea were: March-April 10-20 g*m , October 
—2 —230-40 g*m and December 25-30 g-m . The values from the mid-western 

Gotland Sea were considerably less.

The same Institute has also presented values from 1971 and 1972 in the 
eastern Gotland Sea (Schulz & Kaiser, 197*0. Presented as ml-m~ the mean 
biomass in 1971 was: March O.168, May 0.198 and October 0.275« The corre­
sponding values during 1972 were: April 0.100, May 0.139 and August 0.97

-3 ■ -2ml-m . Assuming a mean depth of 100 meters the biomass m g.m would
—2 —2 —2approximately be: March-April 10-17 g*m~ , May 14-20 g.m- , August 97 g»m~

_2and October 28 g-m .

A long-term mean of the zooplankton biomass (1949-1960) from the central 
Baltic proper have been presented by Nikolaev & Krievs (l96l). Their mean 
values for the layer 0-100 m. were: February 5*+ mg*m~ , May 53 mg«m"" ,
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-3 -3August 182 mg.m ' and October 123 mg.m • This corresponds to the following 

values in g.m : February 5*4, May 5*3, August 18.2 and October 12.3 g.m- .

Finally, the results of our own vertical hauls made in connection with the 
Bongohauls shall be presented. The mean zooplankton biomass obtained in
the vertical hauls with the UNESCO WP-II 90 ju-net was: May 18.8 g.m ,

—2 —2July-August 37.8 g.m and September-October 18.2 g.m- .

SUMMARY :

Within the program "Joint Zooplankton Biomass Investigation" outlined 
by W.G. 6 of the Baltic Marine Biologists, the Institute of Marine Re­
search in Lysekil has carried out three expeditions (May, July-August and 
September-October) in the area between Gotland and the Swedish mainland.
The samples were collected by oblique hauls with a Bongo-net of 300 y. and
500 u. In addition, vertical hauls with a UNESCO WP-IF 90 p-net were

’ -3made at most stations. The mean biomass value in May was 1.9 ml • 100 m ,
3 -3in July-August 9.1 ml • 100 m and in September-October 4.9 ml • 100 m .

The dominating species were Acartia sp., Temora longicornis, Pseudocala­
rms m. elongatus and Evadne nordmanni. The biomass values obtained in 
the vertical hauls with the WP-IF . 90 p-net were more than 500 % higher 
than those from the Bongo 300 p-net. The samples from the Bongo-net con­
tained mostly larger specimens like copepods of C. V-VI and cladocerans 
like Evadne nordmanni while the samples from the 90 p-net were dominated 
by smaller specimens like copepods of C. I-III, nauplii and rotifers.
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16,4 (7,5) 
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15 16

17* 30'

Larvae: 24,7(0, 
Eggs:

4,2 (3,0)

11.3
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13,2 (6,2) 
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Number of fisheggs and larvae 
per 100 m3 filtered water

Bongo. 500 p August 1974

Value within parenthesis 
ä number of Clupeid ~ larvai

X.
ur.«r . Fig, 8 

sr so-

Larvae: 4,0 (1,3) 
Eggs: 0,7

21,3 (0,3) 12,7 (11,9)

/
31,0 (16,0)

20,0

11,6 (4,0) 
0,3

88“40*

0

58“ 20'

N

58'00’

31,6 (24,4) 10,0 (8,4) 3,7 (3,1)

15 16 1?
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Number of ftsheggs and larvae 
per 100 m3 filtered water

Bongo 300 m October 1974

Larvae: - 
Eggs: -
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16“ 30' Fig. 10if* 00' {?* 30' • 18*00’

Number of fisheggs and larvae 
per 100 rrr filtered water

Bongo 500 /j October 1974

Larvae: - 
Eggs: -

GOTLAND
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Table 7. Temperature and salinity at 11 stations visited during Hay 1974.

Station P 17« 74-03-13 Station 0 18; 74-05-14 Station M 18; 74-05-14

Depth m t°C S%> Depth m t°C $% Depth m t°C Sjt

0 5.6 6.6 0 5.0 7.5 0 4.0 7.7
5 5.6 6.6 5 5.0 7.5 5 4.0 7.7

10 5.3 6*6 10 4.8 7.7 10 4.0 7.7
15 5.3 ■ 6.6 15 4.8 7.7 15 4.0 7.7
20 5.2 6.6 20 4.8 7.7 20 4.0 7.7
30 4.6 6.6 30 3.6 7.7 30 3.4 7.7
40 4.2 7.5 40 3.7 7.8 40 3.4 7.8
50 3.4 8.0 50 3.7 7.8 50 2.6 7.8
60 3.2 8.3 60 3.7 7.8 60 3.0 8.1

70 3.6 7.8 70 3.7 8,8
80 4.0 9.8 80 4.1 9.7
90 4.3 10.8 90 4.2 10*2

Station M 18; 74-05-14' Station L 18; 74-05-15 Station M 17; 74-05-15

Depth m t°C S& Depth m t°C Depth m t°c

0 4,7 7.8 0 4.2 7.8 0 4,7 7,7
5 4,7 7.8 5 4.2 7.8 5 4,7 7.7

10 4,7 7*8 10 4.2 7.8 10 4.6 7.7
15 4.7 7.8 15 4,5 7.8 15 4,5 7.7
20 4,6 7.8 20 4.5 7.8 20 4,0 7.8
30 4.1 7.9 30 4.8 7,8 30 . 3.8 7.8
4Ü 4,0 7*9 40 4.8 7,8 40 3.7 7.8
50 3.8 7.9 50 4.4 8.0 50 3.6 7.9
60 3.6 8*0 60 4.4 8,0 60 3.4 8.0
70 3.4 8*1 70 4*3 8,0 70 3,8 9.0
80 3.3 8.4 80 4.1 8,0 80 4.2 10.1
90 3.9 9.5 90 3,7 9.0 90 4,3 10.3



Table 7 continued

Station L 17; 74-05-15 Station L 16; 74-05-15 Station L 15; 74-05-15

Depth m t°c Depth m t°C s& Depth m t°C

0 4.8 7,8 0 5,0 7.7 0 5.6 7.2

5 4.8 7.8 5 5.0 7.7 5 5,3 7.2

10 4.6 7.8 10 4,7 7.7 10 5.2 7.2

15 4.6 7.8 15 4.7 7.7 15 4.9 7.2
20 4.4 7.8 20 4.5 7,7 20 4,8 7.2

30 4.2 7,8 30 4.4 7.7 30 4.8 7.2
40 3.6 7.8 40 4.3 7.7 40 4.8 7.3
50 4,0 7.8 50 3.9 7,7 50 4,2 7,4
60 3.0 8.0 60 3.7 7.8 60 4.0 7.7
70 4.0 9.1 .70 3,3 7,8 65 4.0 7,7
80 4.2- - 10.2 80 4.1 9,9
90 4,3 10.5 ■ 90 4.3 10,5

Station M 16; 74—05-16 Station. M 15; 74-05-16

Depth ns t°C Depth m t°C

0 5.3 7*2 0 5.2 7.0

5 5.3 7*2 5 5,2 7,0

10 5.3 7*2 10 5,2. 7,0

15 4,9 7*4 15 5.2 7,0

20 4,5 7,5 20 5,2 7.0

30 4,6 7.5 30 5.0 7,0
40 4.3 7*6 40 4,4 7.3
50 4.1 7,7 46 4.1 7.7
60 4,0 7.8

70 4,0 9*3
80 4.3 10.5
90 4.3 10.6



Table 8« Temperature and salinity at 11 stations visited during July-August 1974«

Station P 17; 74—07-31 Station. 0: 18; 74-07-31 Station N 18; 74-07-31

Depth m t°C Depth m t°C st Depth m t°C s&
0 xoa 7.3 0 13.6 6.8 0 15.0 7.2
5 10.0 7.3 5 13.6 6.8 5 14.8 7.3

10 9.0 7.4 10 12.7 7.0 10 14.8 7.0
15 6.9 7.8 15 11.8 7.1 15 7.2 7.9
20 6.2 7.8 20 8.0 7.6 20 5.5 7.9
30 5.0 8.0 30 5.0 7.9 30 3.9 7.9
40 4.6 8.0 40 4.0 8.0 40 3.7 8.0
50 4.2 8.2 50 4.0 8.1 50 4.0 8.0
60 3.8 &.8 60 3.3 8.7 60 3.8 8.2

70 4.0 10.0 70 3.0 8.2
80 4.2 10.5 80 3*6 8.8
90 4*4 10.7 90 4.4 10.7

Station M 18; 74-07-31 Station L 18; 74-08-01 Station M 17; 74-08-01

Depth m t°C Depth m t°C Depth is t°c S;4
0 15.9 7.1 0 15.2 7.1 0 15.1 7.5
5 15*7 7«S 5 15,0 7.1 5 14.8 7.5

10 14.3 6.9 ■ 10 15 #0 ... 7.1 10 14 »9 7,5
15 15.0 7,0 15 14,8 7.3 15 14.5 7,5
20 14.0 7,1 20 14.7 7.7 20 11.6 7,7
30 8.6 7,3 30 6.4 8.1 30 4.5 8,0
40 5.6 7,6 40 3.7 8.5 40 4,3 8,1
50 3.6 7*8 50 3.6 9,8 50 4,1 8.1
60 3.6 8*5 60 3.8 10.5 60 3.2 8,5
70 3.8 10,0 70 4,1 10.8 70 3.6 9.4
80 4.0 10,6 80 4.2 11.2 80 4.2 10.5
90 5.8 11.5 90 4.6 90 4,4 10,8



Table 8 continued

Station L 17* 74-08-01 Station 1. 16* 74-08-01 Station M 16; 74-08-02

Depth m t°C S$, Depth m t°C Depth » t°C

0 14 «4 7*5 0 15 «4 7.0 0 15.2 7.3
5 14*4 7*5 5 14.6 7.3 5 15.1 7.4

10 14*3 7.2 10 14*7 7,5 10 15.1 7,4
15 14*4 7.4 15 14.5 7.5 15 14.9 7,5
20 14*5 7.2 20 13.9 7.5 20 8.3 7.8
30 5*2 7.9 30 5.2 7.8 30 4.2 8.0
40 4,0 8,0 40 3,6 7,8 40 4.0 8.0
50 3.6 8.1 50 3,4 7.B 50 4,1 8.1
60 3.6 8.1 60 3.2 7.7 60 3,8 8.1
70 3.2 9.0 70 4*8 8*4 70 4.0 9.6
80 4*2 10.0 80 3.9 10,6 80 4.5 10,6
90 4.2 10.6 90 4.7 10,8 90 4.7 10*7

Station L 15* 74-08-05 Station M 16; 74-08-05

Depth at t°C &% Depth Hi t°C S&

0 15.0 7.5 0 15.0 7.4
5 14.9 7.5 5 14*9 7.4

10 14,8 7.5 10 14,8 7,5
15 10.0 7.7 15 14.2 7*4
20 7.1 7.8 20 9,4 7*6
30 4,4 8.0 30 4.4 7.9
40 3.9 8.0 40 4.0 8,0
50 3.8 8.2 50 3.9 8,2
60 3.8 8.9 60 3.9 8.9



Table 9« Temperature and salinity at 9 stations visited during October 1974»

Station 0 18? 74-10-01 Station P 17? 74-10-01 Station M 16; 74-10-08

Depth ra t°C s& Depth » t°C s%, Depth m t°C s&

0 7*9 7*7 0 6.4 7.8 0 7.2 7.8
5 7.0 7.7 5 5.7 7.8 5 7.2 7.8

10 6.4 7.7 10 5.6 7.8 10 7.1 7.8
15 6.1 7»8 15 ' 5.5 7.8 15 7.1 7.8
20 5.1 7.8 20 5.0 7.9 20 7.0 7.8
30 4.4 7*9 30 4.0 8.0 30 5.8 7.9
40 3.6 8.0 40 3.6 8.1 40 4.5 8,1
50 3.4 8.2 50 3.6 8.2 50 3*8 8.2
60 3.2 8.7 60 3.8 8.3
70 3.3 9.3
80 3.6 10.1
90 4.0 10.7

Station I 15; 74-10-08 Station L 16; 74-10-12 Station L 17; 74-10-12

Depth is t°c Depth a t°C Depth m t°c

. 0 6.9 7*8 0 10*3 7,5 0 9.8 7.5
5 6.8 7,8 5 10.3 7.5 5 9.8 7.5

10 6.6 7*9 10 10.3 7.5 10 9.7 7.6
15 6*2 7,2 15 10.2 7,5 15 9.5 7.6

20 6.1 ?®9 20 9,8 7.6 20 9.1 7.6
30 5*7 7*9 30 9.8 7.6 30 8.3 7.7
40 4,9 8.0 40 9.5 7,6 40 6.8 7.8
50 4.7 8.0 50 5.0 7.8 50 4.1 8.0
60 4.1 8.3 60 4.3 8.0 60 3.6 8.5

70 3.5 8.2 70 3.4 8.5
80 3.5 8.4 80 3.4 8.8
90 3.5 8.9 90 3.4 8,9



Table 9 continued

Station M 18} 74-10-12 Station L 18} 74-10-14 Station M 17} 74-10-14

Depth m t°C Depth m t°C s& Depth m t°C s&
0 10,2 7*5 0 10,3 7.5 0 8.9 7.6
5 10,2 7*5 5 10.3 7.5 5 8.9 7.6

10 10*2 7*5 10 10.3 7.5 10 8.9 7.6
15 9,9 7*5 15 10.3 7.5 15 8.9 7.6
20 9.7 7.5 20 10.0 7,5 20 8.9 7.6
30 6.7 7.6 30 5,8 7.8 30 8.7 7.6
40 4.2 7*9 40 4.0 8,2 40 7.7 7.7
50 3.8 8.2 50 3,5 9.1 50 4.0 7.9
60 3.8 8.4 60 3.6 9,7 60 3.6 8,2
70 3.6 9.0 70 3,8 10,2 70 3.5 8.6
80 3.9 10,3 80 3.9 10.6 80 3.7 10.0
90 4.8 10,6 90 3.9 10,7 90 4.2 10.8




