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Abstract. 
 
Two self-sustainable strains of Atlantic cod are in the Faroese waters; one on the 
Faroe Plateau and one on the Faroe Bank. The Faroe Bank is about 80 n. miles 
SW of  the Faroes. Estimations of  average growth for the two strains have shown, 
that the growth is significantly higher for the Faroe Bank cod than for the Faroe 
Plateau cod. 
 
Broodfishes from both strains were used in the spawning season in 1992 and 1994 
and a comparative growth experiment with 0-group cod was initiated in 
September each year. The experiment in 1992 lasted eight weeks and did not 
show any significant differences between length, weight or specific growth rate. 
The experiment in 1994, which lasted for seven months, showed that the Faroe 
Bank cod strain changed from being significantly smaller (length and weight) at 
beginning of the experiment to bee significantly larger (length and weight) at the 
end of the experiment. The specific growth rate, however, was not significantly 
different. The condition factor was significantly higher for the Faroe Bank cod in 
both experiments.   
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Introduction 
 
Several investigations of cod in Faroese waters have come to the conclusion, that 
there are two different cod stocks, one on the Faroe Plateau and one on the Faroe 
Bank. Cod have been tagged in both areas in several periods. Totally more than 
11.700 cods have been tagged at sea and only few cod have been recaptured in a 
region different from where they were tagged in. Thus there is a limited migration 
between the stocks (Struberg 1916, Struberg 1933,  Tåning 1940, Joensen 1956 
and Jones 1966). 
 
Genetic investigations on haemoglobin  (Jamieson & Birley 1989) and transferrin 
(Jamieson & Jones 1967) also indicate, that there are two isolated cod populations 
in Faroese waters. 
 
Love (1974) found, that the muscle of  cod from  Faroe Bank segregate from other 
cod stocks in North Atlantic in post-mortem pH, in water content and  in total 
protein nitrogen  
 
Cod on Faroe Bank is known to have a high growth rate. As three years old the 
Faroe Bank cod is on average 70 cm in length, while the Faroe Plateau cod in 
average reaches 50 cm after three years (Tåning 1943).  
 
An interesting question is, how much of the higher growth rate is due to 
environmental factors and how much is of genetic origin. The aim of these studies 
was to compare growth of Faroe Bank cod and Faroe Plateau cod under equal 
environmental conditions in captivity.  
 
 
Material and methods 
 
The Fisheries Laboratory of the Faroes and the Aquaculture Research Station of 
the Faroes initiated a cod enhancement program for Faroe Bank cod in 1991 
(Fjallstein et al., 1996). Prespawning cod of Faroe Plateau strain was caught in 
1992 and 1994 and start fed in the same system as the Faroe Bank cod. In 1992 a 
start feeding trial in plastic bags was carried out for both strains and codlings from 
this were used in the first growth experiment (Experiment 1).  
 
In 1994 the cod larvae of both strains were start fed directly in separate shore 
basins. Codlings from this season were used in a second  growth experiment 
(Experiment 2). 
 
 
Experiment 1 
 
This experiment started on September 4, 1992, when the cod were about 5 months 
old. The experiment was designed with 3 parallel tanks for each population. The 
size of the tank was 1 x 1 m with a water level was 25 cm. The cod were graded 
by hand with 48 cod in each tank. The Faroe Plateau cods that were used, were all 
the Faroe Plateau cod that survived from the rearing season in 1992. The Faroe 
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Bank cods were hand selected so that they matched to Faroe Plateau cod in size 
and number. During the experiment the cod were fed in surplus with dry pellets.  
 
On the October 28, 1992, the experiment was interrupted because of an 
malfunction on the Aquaculture Research Station. 
 
 
Experiment 2. 
 
A few days before September 7, 1994, the cod fry of each strain were graded into 
three size groups with a commercial grading equipment. The medium group of 
each strain was used in the experiment. Each strain was divided into three 
subgroups of 2000 fish. From September 1994 to February 1995 the cod were 
reared in six 2 x 2 meters indoor tanks with artificial light on for 24 hours a day. 
From February to April 1995, however, they were reared in six 5 m3 outdoors 
circular tanks with natural light. Water depth in the indoor tanks was 40 cm and in 
the outdoors tanks 80 cm. 
 
In April 1995 sixty fish from each strain were sampled. Length, total weight and 
gutted weight were recorded together with sex  and weight of gonad and liver. 
 
During the  period from September 7, 1994,  to  April 12, 1995, individual length 
and weight of 200 fish in each subgroup were recorded eleven times.  
 
In Experiment 1 every fish in each tank was measured each time while in 
Experiment 2 a sample of  about 10% of the population in each tank was analysed 
each time.  
 
In the experiments temperature was recorded once a day, oxygen once a week, 
food three to seven times a week and mortality every day. Length was recorded as 
total length in mm and the weight in 0.1 g. 
 
The following figures are calculated from the collected data: 
 
Fulton condition factor: Total weight x 100/Length3 
 
Specific Growth Rate (SGR): (eG-1)*100, 
 where G = ln(W2) - ln(W1))/(T2 - T1)  
 Wi = round weight  
 Ti = day value 
 
Gutted weight, %: Gutted weight x 100/Total weight 
 
Gutted Hepatosomatic index (GHSI): Liver weight x 100/Gutted weight 
 
Gutted Gonadosomatic index (GGSI): Gonad weight x 100/Gutted weight 
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Data were analysed as nested ANOVA. Kolmogorov-Smirnov two-sample test 
is used to test growth rate between strains (Sokal and  Rohlf  1981).The statistics 
were performed on Systat 5.0 computer package.  
 
 
Results 
 
Experiment 1 
 
Temperature. 
 
During the first 35 days of the experiment the temperature was quite stable and 
fluctuated between 9.6 and 10.4 °C, in average 9.93 °C. After this the temperature 
decreased and at the end of the experiment it was 7.8 °C. The average temperature 
for the whole period was 9.32 °C 
 
Length and weight. 
 
The average length at start was 10.65 cm for Faroe Bank cod and 10.86 cm for 
Faroe Plateau cod. The average length was not significantly different neither 
between tanks nor between strains (Fig. 1). 
 
The average length on October 29, was 16.1  and 15.7 cm for Faroe Plateau cod 
and Faroe Bank cod respectively.   
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Figure 1. Average length of  cod from the Faroe Bank and Faroe Plateau measured 5 times 
from  September 2,  to October 29, 1992. FB: Faroe Bank , FP: Faroe Plateau . 
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The initial average weight was 14.5 g for Faroe Bank cod and 14.2 g for Faroe 
Plateau cod. The average weights were not significantly different neither between 
tanks nor between strains (Fig. 2). 
 
The average weight on October 29 was 45.1  and 47.0 g for Faroe Bank cod and 
Faroe Plateau cod respectively.   
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Figure 2. Average weight of cod from the Faroe Bank and Faroe Plateau measured 5 times 
from  September 2, to October 29, 1992.  FB: Faroe Bank , FP: Faroe Plateau . 
 

 
In the experimental  period the length of the cod from the Faroe Plateau on 
average increased 5.25 cm (43.3 %) and the weight 32.72 g (230 %). The length 
of the Faroe Bank cod on average increased 4.99 cm (46.8 %) and the weight 
30.80 g (217 %).  
 
During the experiment there were no significant differences neither in length of 
fish between the two populations (P> 0.427) nor among groups within population 
(P > 0.130) or in the weight between populations (P > 0.860) or among groups 
inside the population (P = 0.077). 
 
The coefficient of variation (CV) decreased during the experiment. For the Faroe 
Plateau cod CV for the length was 14 % at the start and 12 % end of the 
experiments. The decrease in CV was due to a higher mortality for the smallest 
fish. The mortality was on the same level for both populations. 
 
In the beginning of Experiment 1 the density was 2.7 kg/m3. Maximum density at 
the end of the experiment was on average 8,3  kg/m3 . 
 



 6
Growth. 
 
For the  Faroe Plateau cod the average daily specific growth rates (SGR) during 
the experiment were  2.20, 2.13 and 2.25 %/day in each tank. For the tanks 
containing Faroe Bank cod the values were 2.07, 2.07 and 2.14 %/day 
respectively.  
 
The SGR was highest in the period between day 15 and 29; for the Faroe Plateau 
cod 2.63 %/day and for the Faroe Bank cod 2.46 %/day. At the end of the 
experiment SGR decreased. In the period between day 43 and 55  it was 1.75 
%/day for the Faroe Plateau and 1.62 %/day for the Faroe Bank cod. 
 
In total there were 12 average estimates of growth for each strain. A Kolmogorov-
Smirnov two-sample test did not reject the null hypothesis for identity in 
distribution of growth estimates. 
 
Condition factor. 
 
The Fulton condition factor for the two cod populations was on average between 
1.00 and 1.13 during the growth experiment (Fig. 3). For the whole period the 
Faroe Bank cod had a significantly  higher condition factor than Faroe Plateau cod 
(P<0.029). This differences was not observed among cod within population 
(P>0.308). 
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Figure 3. Average condition factor with 95 % confidence intervals of cod from the Faroe Bank and 
Faroe Plateau measured 5 times from  September 2, to October 29, 1992. FB: Faroe Bank , FP 
:Faroe Plateau . 
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Experiment 2 
 
Temperature. 
 
The temperature decreased from 10 oC in September to 4 oC in the beginning of 
January. From the beginning of January to the middle of February the temperature 
was around 4 oC and  then it increased up to 6 oC in the middle of April  (Fig. 4). 
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Figure 4. Seawater temperature in  Experiment 2. 

 
 
Length and weight. 
 
At the start of the experiment the average length of the Faroe Plateau cod was 
8.33 cm and 8.14 cm for the Faroe Bank cod (Fig. 5). The Faroe Plateau cods 
were significantly longer (P<0,001) than the Faroe Bank cod at that time. 
 
The average length was significantly different between strains from start to 
October 5, 1994, but from October 19, 1994, to January 26, 1995, the average 
lengths were not significantly different. From March 1, 1995, however, the Faroe 
Bank cod was significant longer (P<0,01). On April 12, 1995, the average length 
of  Faroe Bank cod was  20.7 cm while it was 20.3 cm for the Faroe Plateau cod. 
 
The initial average weight  was 5.6 g for the Faroe Plateau cod and 5.4  g for the 
Faroe Bank cod. The Faroe Plateau cod was significantly heavier than the Faroe 
Bank cod (P<0.01, Fig  6). 
 
In the period from September 21, 1994, to November 30, 1994, the average 
weights were not significantly different between strains. With the exception of 
January 26, 
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Figure 5. Length of  Faroe Bank cod and Faroe Plateau cod. FB: Faroe Bank , FP: Faroe 
Plateau . 

 
 
1995, the Faroe Bank cod was significantly heavier from December 12, 1994, and 
rest of the period (P<0,01 on all dates). The average weight on April 12, 1995, 
was 97.8 g for Faroe Bank cod and 90.7 g for Faroe Plateau cod (Fig 6). 
 
In the beginning of Experiment 2 the density was 6.8 kg/m3. Maximum density 
was more than 70 kg/m3 in February 1995.   
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Figure 6. Weight of Faroe Bank cod and Faroe Plateau cod. Bars are 95% confidence 
intervals, FB: Faroe Bank , FP: Faroe Plateau . 
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Growth. 
 
In the period from September  to November the mean SGR varied between 2.08 
and 2.58 %/day. Then it decreased and from  November 1994 to January 1995 it 
varied between  0.97 and 1.35 %/day. From January to April the SGR was 
between 0.45 and 0.73 %/day (Fig. 7).  
 
For the entire period the average SGR  for Faroe Bank  cod was 1.53 %/day  and 
for Faroe Plateau cod it was 1.45 %/day. In total there were 33 average 
estimations of growth for each strain. A Kolmogorov-Smirnov two-sample test 
did not reject the null hypothesis for identity in distribution of growth estimates. 
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Figure 7. Average Standard Growth Rate for Faroe Bank cod and Faroe Plateau cod in each 
period between individual weighting. FB: Faroe Bank , FP: Faroe Plateau . 

 
 
Fulton condition factor. 
 
The condition factor changed through the experiment. At start it was between 0.95 
and 1.00 for both strains. For Faroe Bank cod it increased to a higher level, 
between 1.12 and 1.13, in November and December 1994. Then it decreased to 
1.07 in April 1995. The condition factor for Faroe Plateau cod also increased and 
fluctuated between 1.04 and 1.10 from late November through January. In the 
spring 1995 it was less than 1.05 (Fig. 7). These changes in condition factor 
during the experimental period  were significantly different (P<0,001 for both 
strains). 
 
During the experiment the Faroe Bank cod had higher average condition factors 
than  Faroe Plateau cod on all registrations, but the averages were only 
significantly different on seven (P<0,01). The average condition factor for each 
strain for the whole period was 1.06 for Faroe Bank cod and 1.03 for Faroe 
Plateau cod. This difference was significant (P<0,001). 
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Figure 7. Fulton condition factor for Faroe Bank cod and Faroe Plateau cod. Bars are 95% 
confidence intervals. FB: Faroe Bank , FP: Faroe Plateau . 

 
 
 
Intestines. 
 
In April Gutted weight percentage was 80.0 and 78.9 % for Faroe Bank cod  and 
Faroe Plateau cod respectively. Gutted Hepatosomatic index was 10.5 % for Faroe 
Bank cod and 12.8 % for Faroe Plateau cod. Gutted Gonadosomatic index was 
less than 0.1 % for both strains. 
 
 
Discussion 
 
Temperature 
 
Both experiments started in the beginning of September and used pumped 
seawater. Experiment 2, however, lasted for a longer period than Experiment 1, so 
Experiment 2 had a wider  temperature range than Experiment 1.  
 
In Experiment 1 the temperature was stable around 10 oC  the first five weeks and 
then decreased while in Experiment 2 the temperature decreased from 10 oC to 8 
oC the first four weeks and then fluctuated around 8 oC  the next six weeks. Then 
the temperature decreased to 4 oC in January and fluctuated between 4 and 5 oC in 
February and March. The different temperature pattern between the experiments 
is one factor that makes a comparing of SGR in the two experiments difficult. 
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Length and weight 
 
During the 56 days of Experiment 1 there were no significant differences in size 
of  cod between strains neither in length nor in weight. However, there was a trend 
during the experimental period that the Faroe Plateau codlings grow faster and the 
difference in size increased between the two strains. In Experiment 2 the Faroe 
Bank cod changed from being significantly smaller in the start of the experiment 
to bee significantly larger at the end.  
 
Although at the same age at start the codlings used in Experiment 1 were about 25 
% longer  than the codlings used in Experiment 2. One reason for this size 
difference may be due to higher density during the start feeding and weaning 
period in Experiment 2. In 1992  the cod fry of both strains and especially cod of 
the Faroe Plateau strain had a very low rearing density while in 1994 both strains 
had a very high density both during the start feeding and especially during the 
weaning period. In both cases the mean length of the Faroe Plateau cod was larger 
than Faroe Bank cod but this difference was statistically significant only in 
Experiment 2. 
 
Compared to wild codlings, the reared codlings in 1994 had about the same length 
as wild Faroe Plateau cod in September, while the reared codling in 1992 were 
about 25% longer than wild codlings (Hansen et al. 1990).  
 
In nature there is a significant difference in length at age between cod living on 
the Faroe Bank and cod living on the Faroe Plateau. This difference is, however, 
most conspicuous for cod between 3 and 9 years of age. For cod two years of age 
and younger the data are very scarce but the trend of the curves indicate a smaller 
difference. This difference is not so clear for haddock living in the two areas 
(Jones 1966, Magnussen 1993).  
 
Mean weights by age for Faroe Plateau cod converted from mean lengths from 
English and Faroese landing for the years 1959 to 1992 are presented in 
Jákupsstovu and Reinert 1993. Mean weights for one-year-old Faroe Plateau cod 
varies between 0.39 kg and  0.75 kg in the years from 1959 to 1984. Compared 
with the average for the Faroe Plateau cod in Experiment 1 their wild counterparts 
are four to eight times as heavy as the reared ones. This discrepancy, of course, 
comes from the fact, that the reared cods were one year of age in April, while 
those from the fishery were between one and two years old. We know from 
unpublished data, that Faroe Plateau  cod  reaches more than 0.4 kg in September 
and more than 0.7 kg in December the second year. 
 
Investigations have also shown that there are both a temporal and a spatial 
variation in growth for fish living around the Faroes. Jákupsstovu & Reinert  
(1994) have shown that in the period 1959 to 1992 the average weight of 4 to 6 
years old cod is reduced 40 - 50 %. Jones (1962) has shown that haddock on the 
western part of the Faroe Plateau was larger than haddock of same age on the 
Eastern part.  
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Comparing length of  cod- and haddock  larvae in Faroese 0-group survey 
Lastein (1992) found that larvae on the Faroe Bank were longer than on the Faroe 
Plateau. She also found the locale variation in length was large. The largest larvae 
were caught in the Southwestern part of the bank where the concentration of 
nutrients and algae also were high (Gaard & Nattestad 1992). 
 
The variation in size described by Jones (1962) and Lastein (1992) are probable 
caused by environmental factors while the reduction described in Jákupsstovu & 
Reinert (1994) for a part can be explained by a negative breeding caused by the 
fisheries where the fastest growing fish have the highest selection pressure. 
 
 
Specific Growth Rate. 
 
In most growth experiments on cod the growth is correlated to size of the fish 
(Jobling 1983; Hawkins et al. 1985), to temperature (Pedersen & Jobling 1989; 
Brown et al 1989; Campana & Hurley 1989) or to the food (Hawkins et al. 1985; 
Folkword 1991). 
 
For the whole experimental period from September 4, to October 29, the mean 
SGR in Experiment 1 was 2.17  %/day for the Faroe Plateau cod and 2.10 %/day 
for the Faroe Bank cod. In experiment 2 the SGR for the period September 7, to 
October 19 was 2.20 %/day for the Faroe Plateau cod  and 2.39 %/day for the 
Faroe Bank cod. The average temperatures, however, in the two periods were 9.32 
oC and 8.63 oC respectively.  
 
The differences in size of the cod and the temperature render it difficult to 
compare the results directly. In Experiment 1 the codlings increased in weight 
from 15 to 40 grams while in Experiment 2 the codlings increased there from 5 to 
15 grams. According to Jobling (1988) the expected average SGR in Experiment 
1 should have been between 2.5 and 4.0 %/day and the corresponding interval for 
Experiment 2 is between 3.5 to 5.0 %/day. The feeding intensity in Experiment 2 
was on average 3.4 %/day for the period with commercial food, 17 MJ/kg 
digestible energy, or 47% more than expressed growth.  
 
The discrepancy between feeding intensity and SGR is especially noticeable the 
first four weeks in Experiment 2. This could be explained by stress from the 
grading and handling before the start of the experiment. Another factor could be, 
that the feeding intensity was too low or that the waste of food too high. It was, 
however, the same in all tanks. 
 
The size is nearly equal if Experiment 1 is compared with Experiment 2 in the 
period between October 19, and December 14. The average SGR was 1.92 and 
1.86 %/day for the Faroe Bank cod and the Faroe Plateau cod respectively. The 
mean temperature in that period was 7.4 oC. According to Jobling (1988) an 
expected SGR should be in an interval between 1.8 to 2.3 %/day. The SGR in 
both experiments falls within this interval regardless of temperature and density. If 
the temperature had been 9.3 oC the expected SGR should be between 2.5 and 4.0 
%/day. 
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SGR estimates on codling in a loch on the West coast of Scotland were 2.58 
%/day during the first autumn for codlings growing from 5 to 38 grams, and 0.61 
during the first winter of life growing from  38 to 66 grams, (Hawkins et al. 1985). 
The SGR from this study is slightly better during the autumn than in Experiment 2 
but lower during the winter.   
 
Folkvord (1991) described size-specific growth rates of juvenile cod fed on 
zooplankton and dry feed at 8.5 oC. Juveniles around 1 gram had a SGR of  around 
3 %/day and juveniles of 5 grams had a SGR around 2,5 %/day. Both examples 
are with dry feed and compared well with the observed SGR in Experiment 2. 
 
We know only one other growth experiment where cod from different populations 
reared under the same environmental condition are compared. Svåsand et al. 
(1994) found that the in nature faster growing Norwegian coastal cod also grow 
faster than Arco-Norwegian cod when living under identical environmental 
conditions. 
 
In Experiment 1 there was no significant difference in growth between cod from 
Faroe Bank and Faroe Plateau and the growth was lower than expected from 
Jobling (1988). In Experiment 2 there was a significant difference in growth 
between cod from Faroe Bank and Faroe Plateau. There was a gap between 
expected SGR in Jobling (1988) and express SGR the first six weeks of the 
experiment, but there was a reasonable agreement between expected SGR in 
Jobling (1988) and the SGR estimates from the middle of October to April. In 
Experiment 2 there are better agreements between observed growth in nature and 
other rearing experiments with fish size below 20 grams and SGR.  
 
 
Fulton condition factor 
 
In both experiments the Fulton condition factor was higher for the Faroe Bank cod 
than for the Faroe Plateau cod. In Experiment 1 the condition factors for both 
strains were stable over the whole period, the Faroe Bank  fluctuating around 1.10 
and the Faroe Plateau fluctuating around 1.05. 
 
In Experiment 2 the condition factor was lower than the condition factor in 
Experiment 1 at the start of the experiment for both strains. The condition factor 
for codlings in Experiment 2 reached the same level as the condition factor for the 
codlings in Experiment 1 when the average weight was about 20 g. As mention 
before, the codlings were smaller at the beginning of Experiment 2 than of 
Experiment 1 and this could be one explanation for the lower condition factor.  
 
As mentioned earlier, the codlings in Experiment 2 had been reared with higher 
density and that the higher density could bee one reason for the smaller size. The 
smaller size then could come from a lower feeding rate and then the lower 
condition factor in Experiment 2 could bee a consequence of lower feeding rate. 
The variation in condition factor through Experiment 2 then comes from a better 
agreement in feeding intensity and potential growth rate. 
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Love (1970) reports some condition factor for cod from different areas in the 
Northern Atlantic. The cod on Faroe Bank had a condition factor of 1.27 in June 
and 1.20 in September. This is even higher than the conditions factor observed in 
these two growth experiments. The average of the other condition factors varied 
between 0.86 and 1.03. There was no observation from Faroe Plateau. 
 
Condition factor for cod in a loch on the West coast of Scotland varied between 
0.78 and 1.09 during the first two year of life and had the highest value in the 
autumn and the lowest during the spring (Hawkins et al. 1985).  
 
Average condition factors for immature two and three years old Faroe Bank cod 
and Faroe Plateau cod in the spring in 1994 - 1996 were 1.05 and  0.93 for two 
years old and 1.03 and 0.91 for three years old respectively. The data for Faroe 
Bank cod are from late March to early May and the data for Faroe Plateau are 
from February and March (unpubl. data, Fish. Lab. Faroes). The averages are 
significantly different for both age groups. 
 
For the Faroe Bank cod  the averages are lower than observed by Love (1970) in 
June and also slightly lower than observed in Experiment 1 during the spring.  For 
the Faroe Plateau cod the difference is more pronounced.  
 
In Experiment 2 the higher condition factor for the Faroe Bank cod caused a lower 
average length and weight in the start of the experiment, because the distance 
between the bars in the grading equipment was the same during both gradings. 
 
Intestines. 
 
Gutted Hepatosomatic Index for the Faroe Bank cod in Experiment 2 was more 
than twice as high as the liver weight as percent of fish weight for Faroe Bank cod 
and even higher for cod from others area reported in Love (1970). The high HSI 
seem to be a general observation for reared cod (Losnegard et al. 1986,  Jobling 
1988,  Karlsen et al. 1995). The high HSI in reared cod is a consequence of food 
preparation rather than food composition (Jobling 1988).  
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