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Acartia longiremis Lilljeborg 

Two species of Acartia~ A.longiremis and A. clausi occur in 

Trondheimsfjorden (Str~mgren 1973). During 1967-1969, mature stages of 

A. longiremis were numerous, while only one male and 10 females of 

A. clause were recorded. Thus, practically all copepodite stages 111-1 

of Acartia probably belong to A. longiremis. At Hitra (an island) out­

side Trondheimsfjorden proper, A. discaudata Giesbrecht was abundant in 

a tide pool, but in Trondheimsfjorden and in Borgenfjorden it was never 

found. 

A. longiremis has its main distribution in Borgenfjorden in the 

period from June to October-November, but even in winter small numbers of 
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Fig. 15. Acartia longiremis, stage distribution and total numbers 

during 1967-1969 at St. 6 in 100-0 m, at St. lB, 2B, and 

4B from bottom to surface. 
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adults as well as of copepodite stages III-I were present (Fig. 15). A 

small spring peak is indicated during April-May, followed by a large 

maximum during June-July and a peak of intermediate size during September­

October. At St. 6 a very prominent maximum was found in June 1969, 

showing a parallel to T. longicornis and C. hamatus, and the bulk of this 

stock must have been transported in from other areas. A. longiremis is 

a typical neritic species, and sheltered coastal waters generally seem to 

be favourable. Except for extreme values, A. longiremis is more abundant 

in Borgenfjorden proper than in the main fjord (Str~mgren 1973). 

During 1963-1966 the abundance of A. longiremis seemed inversely related 

to the number of C. finmarchicus. Possible explanations for this rela­

tion are different responses to freshwater supply of the two species 

(Legare 1957, Str~mgren 1973), or predation of C. finmarhcicus on young 

A. longiremis (Conover 1964, Str~mgren 1973). 

Both adults and copepodite stages III-I were present during 

all seasons. The maximal breeding period is from June to late autumn, 

perhaps with peaks in June and in autumn, but spawning may occur in win­

ter and early spring. 

Oithona similis Claus. 

Different stages of Oithona similis are not separated, but since 

nauplii and the smallest copepodite stages pass through the net, the num­

ber refers mainly to older stages. 

In Trondheimsfjorden Oithona similis was very abundant with 

main maxima in summer-autumn (Str~mgren 1973). In Borgenfjorden Oithona 

similis was found during all seasons and might be abundant even in mid­

winter (Fig. 16), indicating a pronounced tolerance of low water tempera­

ture. A general increase in numbers started at all stations in June. 

The largest maxima occurred during August-October. 

In May 1969 a separate maximum at St. IB coincided with sudden 

reduction of surface salinity (IS 0/00), and thus shows a parallel to 

M. pusillus. 

At the Borgenfjord stations the largest numbers occurred at St. 

4B during all periods of abundance, and the maxima at St. 4B seemed also 



- 25 ­

10000,-------,----,--------,---r---.,...--,-::-:::-;;-:c:-rr----,---,----,----,---"",""'"--,,r-,;-;='" 

9000 
. ­ - ­ . -~H _···.---· ..n~ 

1967 1968 

Fig. 16.	 Oithona similis, total numbers during 1967-1969 at St. 6 in 

100-0 m, at St. lB, 2B, and 4B from bottom to surface. 

to be prolonged. The maxima at St. 2B were smaller and declined more 

rapidly. During periods when great differences were found between St. 

2B and 4B, February 1968, November 1968, and probably August/September 

1969, salinity and temperature conditions were equal at both stations, 

and the differences in abundance may be due to accumulation of Oithona 

similis in the inner basin. 

The very large maxima at St. 6 in 1969, with an increase from 
2 2 

approx. 30.000 ind./m to 170.000 ind./m within five days, show a 

parallel to several other species, and transport into the area is the 

probable explanation. After a decline in August an even larger maximum 

was obtained during the first days of September. During 1963-1966, 

there were indications of an immigration into the fjord during summer­

autumn, but probably local shallow areas in the fjord contribute consi­

derably. 

As smaller stages were not found in the samples, breeding 

periods were not recorded. It is possible that Oithona similis spawns 

vigorously in summer-autumn, probably due to high temperatures, but 

spawning on a small scale may also take place in winter. 

Oncaea borealis G.O. Sars 

Small stages of O. bopealis escaped through the net, and the 

catch consisted mainly of adult females and males, the females dominating. 

During 1963-1966, O. bopealis showed a pronounced preference for the main 
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Fig. 17.	 Oncaea borealis, total numbers during 1967-1969 at St. 6 in 

100-0 m,at St. lB, 2B, and 4B from bottom to surface. 

fjord (Str~mgren 1973). 

At the Borgenfjord stations maxima occurred at St. lB and 2B 

in June 1968, at st. 4B in July and December the same year (Fig. 17). 

In 1969 a peak at St. lB in May was followed by maxima at St. 2B and 4B 

in June. At St. 6 maxima occurred in June 1968 and 1969. In late June 

1969 an extremely rapid increase in numbers at St. 6 also occurred. 

Compared to St. 6 during 1964-1966 (Str~mgren 1973), O. borea­

lis was quite abundant at St. 2B, and particularly at St. 4B. St. 4B 

showed on the average the greatest numbers and the maxima were prolonged. 

This trend indicates an accumulation in the inner basin. 

As for Oithona similis and M. pusillus, the maximum at St. lB 

in May 1969 coincided with low surface salinity. 

The lack of younger stages in the samples prevents a direct 

determination of breeding activity. Females dominated during all seasons, 

while males and females in copulation were found mainly in June 1968 and 

during May-June 1969 (Table 3). The period of copulation indicated during 

May-June is obviously followed by spawning. Pairs in copulation were 

observed also in autumn. 

Table 3.	 Oncaea borea lis, total numbers of males during 1967-1969 at St. 6 

in 100-0 m, at St. lB, 2B, and 4B from bottom to surface 
1968 1969 
Febr. June May May June June July Aug. Sept. 

4B 0 200 0 400 100 

2B 1 0 50 0 50 0 

lB 0 0 1200 200 0 0 

6 0 0 100 800 0 2500 0 0 



- 27 ­

Oncaea similis G.O. Sars 

In the main fjord Oncaea similis was recorded only twice 

between 1963-1966, in May 1965 at St. 15 and St. 6 (Str~mgren 1973). 

In 1968 and 1969 a few more records were made, and the numbers per 

haul are given in Table 4. At all stations maxima occurred during 

May-June, but St. 4B gave the smallest numbers. The relatively large 

maximum in May 1969 at St. lB, coincided with a similar peak of 

O. borealis~ Oithona similis and M. pusillus. 

Table 4.	 Oncaea similis, variation in numbers during 1967-1969 at St. 6 

in 100-0 m, at St. lB, 2B, and 4B from bottom to surface 

1968 1969
 

April May June May June July Aug.
 

4B 0 40 0 0 0 0 

2B 0 15 0 400 500 0 

lB 0 240 0 1800 400 100 

6 40 110 800 350 900 0 

Pareuchaeta norvegica (Boeck) 

This deep-living copepod was recorded only once in Borgenfjor­

den. 

Metridia longa (Lubbock) 

A few copepodite stages V and IV were recorded in Borgenfjorden 

in spring and autumn. Copepodite stages III-I and nauplii occurred more 

frequently, but were taken only in the period March to May. 
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Acartia clausi Giesbrecht 

One male was found at St. lB in September 1968. 

Oithona spinirostris Claus 

Young stages of O. spinirostris might have been rec0rded as 

O. similis and thus escaped attention. Females of O. spinirostris were
 

found three times at St. lB, February 1968; February 1969, and May 1969.
 

Harpacticoida 

Harpacticoids, mostly Microoetella norvegica Boeck, occurred 

frequently in small numbers. At St. 2B harpacticoids were found in al ­

most every haul during all seasons. 

COELENTERATA 

Coelenterates were normally not identified, but large Beroe 

cucumis Fabricius were observed frequently. Gelatinous material from the 

large medusae Aurelia aurita L. was often found in the samples. 

PTEROPODA 

Limacina retroversa (Phipps) 

In Trondheimsfjorden, L. retroversa has a restricted occurrence 

in time and space, and very few numbers were recorded in the inner fjord 

(Str~mgren 1973) 

In 1968 the maxima occurred in June at St. 6 and the Borgenfjord 
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Fig. 18.	 Limacina retroversa, total numbers during 1967-1969 at 

St. 6 in 100-0 m at St. lB, 2B, and 4B from bottom to 

surface. 

stations lB, 2B, and 4B (Fig. 18). The largest numbers were found at 

St. 4B. At St. 4B and at St. 2B, the peak was prolonged until August. 

In November an autumn maximum occurred. In 1969 maxima were found 

during June-July with peaks in June at St. 6 and 4B, and during July­

August at St. lB and 2B. Compared to 1963-1966, significantly larger 

maxima were found at st. 6 in 1968 and especially in 1969. Small spring 

maxima were indicated both in 1968 and 1969. 

CHAETOGNATA 

Small specimens of Sagitta elegans Verrill were recorded twice 

in Borgenfjorden. Eukrohnia hamata (M6bius) was taken once at St. lB. 

CLADOCERA 

Podon polyphemoides (Leuckart) 

During 1963-1966, P. polyphemoides was quite variable in Trond­

heimsfjorden, with large fluctuations from year to year. 

In June 1968 a large maximum occurred at St. 4B, a moderate one 

at St. lB and a small one at St. 2B (Fig. 19). In June 1969 moderate 

numbers were found at all the Borgenfjord stations. During August­

September of both years, the largest values were obtained at St. 2B, 

but significant numbers occurred also at St. lB and 4B. The difference 

in abundance between the Borgenfjord stations 2B and 4B in autumn, may 

indicate that the turbulent conditions at St. 2B, with high temperature 
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Fig. 19.	 Podon poZyphemoides, total numbers during 1967-1969 at St. 6 

in 100-0 m, at St. lB, 2B, and 4B from bottom to surface. 

from bottom to surface, increases the volume of water which is favourable 

to P. poZyphemoides, compared to the stratified water found at St. 4B. 

Evadne normanni Loven 

Of the genus Evadne, only E. nordmanni was found by examining 

a relatively large number of specimens from Trondheimsfjorden. In Bor­

genfjorden a number of specimens was also examined, but only E. nord­

mann'l­ was found. 

In 1968 a maximum occurred at St. 6 at the end of May, followed 

by a peak at St. 4B in June (Fig. 20). In 1969 small numbers were obser­

ved during April-May, and a significant peak was observed at St. 6 at the 

end of May. A very rapid increase of the stock took place at St. 6 in 
2late June with a maximum of 130.000 ind./m , but it declined throughout 

July. Small peaks occurred in August at St. lB and 2B, and during 

August-September at St. 4B. During winter only single specimens occurred. 

The variation in Borgenfjorden corresponds to that found in the 
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Fig. 20. Evadne nordmanni, total numbers during 1967-1969 at St. 6 in 

100-0 m, at St. lB, 2B, and 4B from bottom to surface. 
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main fjord, and as in Trondheimsfjorden, the annual variations were large. 

Generally E. nordmanni was much more abundant at St. 6 than at the Borgen­

fjord stations during June-July, while in autumn the opposite trend is 

indicated. 

OST:1ACODA 

Only a few Conchoecia spp. were found at the Borgenfjord stations. 

A few Temisto abyssorum (Boeck) were taken in Borgenfjorden. 

MYSIDACEA 

In Borgenfjorden only single specimens were taken in ordinary 

vertical hauls. Hauls with Beyers bottom sledge, however, gave large 

numbers in autumn. 

EUPHAUSIACEA 

In Borgenfjorden only larvae of Euphausiacea were found twice. 

DE.CAPODA 

Decapod larvae occurred singularly but were not determined as 

to species. 
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COPELATA 

Fritillaria borealis acuta Lohmann 

F. borealis acuta had its main occurrence during April-May 

at all stations, while smaller stocks were found in autumn (Fig. 21). 

The fluctuation in numbers indicates that F. borealis acuta is quite 

variable both in Borgenfjorden and at St. 6. 
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Fig. 21.	 Fritillaria borealis acuta, total numbers during 1967-1969 at 

St. 6 in 100-0 m, at St. lB, 2B, and 4B from bottom to surface. 

Oikopleura spp. 

The three species of Oikopleura, which are recorded in Trond­

heimsfjorden (Str~mgren 1973) were not separated. Oikopleura spp. had a 

very restricted occurrence at St. 6 and in Borgenfjorden. 

In autumn 1967 no specimens were found, in 1968 a few, while 

in 1969 Oikopleura spp. were abundant at St. 2B and 4B. At St. 6 no 

specimens were found. Wiborg (1954) suggested that O. dioica Fol and 

O. parva Lohmann were supplied to the northern coast from southern loca­

lities. 

LARVAE OF	 BOTI'OM INVERTEBRATES 

Very large numbers occurred at the shallow Borgenfjord stations, 

with prominent maxima in April-May, particularly in 1969 at St. 2B. They 

were not determined as to species, but the bulk probably belonged to the 
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genus Balanus. St. 2B is situated at a locality which is characterized 

by a large stock of Balanus balanus (L.). 

During 1967-1969 large numbers of polychaet larvae, malnly 

spionids, were taken at the Borgenfjord stations. The number of spionid 

larvae is shown in Fig. 22. During April-May 1968 and 1969, small maxi­

ma occurred, mainly at St. 2B, and 'from June to September very large 

numbers were found at St. 4B. The bottoms below 18-20 m of the basin, 

represented by St. 4B, are contaminated with H S.
2
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Fig. 22.	 Spionid larvae, total numbers during 1967-1969 at St. 6 in 

100-0 m, at St. lB, 2B, and 4B from bottom to surface. 

Cyphonautes larvae had two peaks of abundance, during May­

June and August-October. On the average the largest numbers were found 

at the shallow Borgenfjord stations. 

Bivalvia larvae 

As in the main fjord, the bivalvia larvae in Borgenfjorden 

seemed to have two maxima annually, with peaks during May-June and 

August-September. The larvae were not identified as to species. 
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Echinoderm larvae 

In Borgenfjorden proper, quite a few numbers of echinoderm lar­

vae were observed. Small peaks occurred during April-May and the period 

June to September-October. Many species are probably represented. The 

smallest numbers occurred at St. 4B, probably because large bottom areas 

are unhabitable for adult echinoderms. 

During 1967-1969 larvae and eggs of ascidians occurred in the 

plankton exclusively at the Borgenfjord stations. Ascidians are abun­

dant in this locality, and the larvae found resembles those of Ciona 

intestinaZis (L.) which is the dominant species in Borgenfjorden. Both 

larvae and eggs ready to hatch, were found. Eggs were observed during 
2

January-February 1968, with a maximum abundance of 1.800 ind./m , while 

larvae were found both years during January-February, May-June and 
2

September, with an average of less than 1.000 ind./m . According to 

Gulliksen (1972) C. intestinaZis does not spawn in Borgenfjorden during 

winter, and the eggs and larvae observed in the cold season probably 

originate from deep water in the main fjord. 

A few phoronid larvae were found in August and September in 

1969 at St. lB. 
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CONCLUSIONS 

The water in Borgenfjorden originates from the surface layers 

in Trondheimsfjorden transported in by the tide. The zooplankton in Bor­

genfjorden is accordingly very dependent on the zooplankton in the upper 

layers of the main fjord. 

In the outer basin of Borgenfjorden the water is changed within 

approx. eight days, and during this short period, a local stock of holo­

plankton can hardly be established. Rapid fluctuations are thus the gene­

ral trend. Another characteristic of the outer basin is strong turbulence, 

and when warm surface water is introduced in summer, the whole basin rapid­

ly warms to a high temperature from bottom to surface. This situation may 

represent an improvement for species which have high reproductive rates and 

high temperature optima. Such species find optimal conditi s in the whole 

water column and large numbers may be produced in the outer' basin in spite 

of rapid exchange. 

In the inner basin, the water above threshold level needs 2-3 

weeks to be renewed, summer temperature is relatively high, and food is 

very abundant. Temperate or warm water species introduced from the outer 

basin (Temora longicornis~ Centropages hamatus~ Acartia Zongiremis) may 

reproduce and give rise to large numbers under such optimal conditions. 

As the interchange with the main fjord is slow, large and relatively per­

manent stocks may be established. 

Because the zooplankton in Borgenfjorden ~s greatly dependent on 

the zooplankton in the main fjord, the prehistory of the main fjord water 

is decisive for the development in Borgenfjorden. Species which" are variab­

le in the main fjord must be expected to fluctuate more significantly in 

Borgenfjorden proper, both seasonally and annually. 

During the cold season the rate of productivlty is slow, and the 

zooplankton in both basins in Borgenfjorden is quite similar to that in the 

surface layer of the main fjord. 

During winter and spring, species (Calanus finmarchicus~ Micro­

calanus pusiZlus) which normally live in deep water, may come to the sur­

face, and both adults and larvae are brought into Borgenfjorden. These 

species normally show a rapid decline in numbers after the introduction, 

and permanent stocks are not established. 
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Occasionally, as in May 1969, several species which normally 

live in deeper water, showed a maximum at St. lB, outside Borgenfjorden 

proper. Simultaneously, quite low surface salinity was observed and 

this indicated that a fresh water current in the surface might have 

brought the deep living species near to the surface either due to up­

welling or to entrainment. These species may be transported into Borgen­

fjorden proper. 
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