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Abstract: The aim of the study is to describe aspects of the life history of the Atlantic
poacher (Leptagonus decagonus) obtained during early October 2010 and late September
2011 from the Hinlopen Strait, located between Nordaustlandet and the Spitsbergen Archi-
pelago. Length was measured for 142 individuals, and 82 out of these were weighed, sexed
and the age in years determined. The sex distribution in the population was 45% females
and 55% males. Gut content examination revealed the domination of the mesopelagic and
hyper-benthic calanoid Bradyidius similis that was recorded in 87% of the stomachs ana-
lysed. Overall there was a significant difference in size (length and weight) between the
sexes, and a difference in length and weight at age between the sexes. There was no differ-
ence in age distribution between the sexes, but there was a larger age range within the male
population than in the female population. The sexual dimorphism in size is likely linked to
different reproductive strategies. This study represents the first data on the life history of the
Atlantic poacher in Svalbard waters.

Key words: Arctic, Agonidae, Atlantic poacher, size and age distribution, length-weight
relationship, diet.

Introduction

The Atlantic poacher Leptagonus decagonus (Bloch et Schneider, 1801), fam-
ily Agonidae, is commonly encountered in Arctic waters (Ponomarenko 1995;
Mecklenburg et al. 2011; Wienerroither et al. 2011). It has a circumpolar distribu-
tion, occurring both in the North Pacific and Arctic Ocean (Mecklenburg et al.
2011), from northern Nova Scotia and Grand Bank to Newfoundland and the
Greenland waters, in the western parts of the North Atlantic (Fahay 2007).

The Atlantic poacher is usually found at depths from 100 to 350 m (Andriya-
shev 1954; Dolgov 1994), but has been found in deeper waters in Svalbard, Iceland
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Fig. 1. The study area: Hinlopen Strait (Svalbard).

and west Greenland, at 1475 m, 600 m and 930 m, respectively (Pethon 2005). The
Atlantic poacher is frequently encountered in soft bottom habitats with an admix-
ture of stones (Andriyashev 1954). The diet of the Atlantic poacher has not been
studied in detail yet but previous studies have shown that it mainly feeds on pelagic
crustaceans, bottom dwelling amphipods and Polychaeta (Andriyashev 1954). The
spawning season is dependent on the geographic location and varies from May to
July (Andriyashev 1954; Dolgov 1994; Pethon 2005).

The Atlantic poacher tolerates wide range of temperatures (+4.4 to -1.7°C), and
has shown an affinity towards high salinity waters (Andriyashev 1954; Byrkjedal
and Hgines 2007). But despite its wide temperature tolerance, its general distribution
appears to be linked with temperatures ranging between 0.2 and 3.5°C (Dolgov
1994; Byrkjedal and Hgines 2007). Hence the distribution of the Atlantic poacher in
the south-western Barents Sea is mainly north of the Polar Front (Fossheim and
Nilssen 2002; Byrkjedal and Hgines 2007). In the south-western Barents Sea the At-
lantic poacher is a commonly recorded species (Ponomarenko 1995; Byrkjedal and
Hgines 2007). During the 2000 summer survey of the Institute of Marine Research it
occurred at 40.1% of all stations sampled (Byrkjedal and Hgines 2007). This com-
mon occurrence of the species suggests that the Atlantic poacher is an important part
of the Arctic system. It is therefore necessary to obtain information on the life history
and ecology of the Atlantic poacher in order to understand its role in the system.

Material and methods

Samples were obtained in the Hinlopen Strait on 3 October 2010 at 7938.86433 N,
1855.02782 E, and 20 September 2011 at 7937.90082 N, 1856.23096 E. They were
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sampled from the R/V Helmer Hanssen using a Camplen 1800 shrimp trawl (mesh
size 10 mm) towed at ~3 knots for ~15 minutes at 157-323 m depth.

Measurements. — Caudal length measurement (CL, cm) was obtained from
142 specimens. 82 specimens were dissected: 40 specimens from 2010 and 42
specimens from 2011. The dissection of the fish took place on board R/V Helmer
Hanssen right after the fish was sampled. Gutted weight (GW, 0.1 g) was mea-
sured after all internal organs were removed and sex was determined from the go-
nads. The age (years) was determined for 82 specimens by surface reading of
otoliths in water under a LEICA MZG stereo-microscope. The interpretation of
the annuli followed the “Manual on generalised age determination procedures
for groundfish” (Committee of Age Reading Experts 2006). Thus, the core of the
otolith was assumed to represent the first year of growth, and the outer-most part
at the rim was assumed to be from the current year (calculated from January 1st
to date of catch) and therefore not counted. The stomachs from the fish were put
in 70% alcohol, and 30 stomachs were analysed in the lab at the University Cen-
tre in Svalbard. The prey items were taxonomically identified to the order level
with the exception of Bradyidius similis, Calanus spp. and Ostracoda (class).
The importance of each prey category is expressed as FOC (frequency of occur-
rence).

Data treatment. — Statistical analysis and figures were made in R (2.15.2
GUI 1.53 Leopard build 64-bit (6335)). The significance level of the statistical
analyses was set to p = 0.05. No statistical difference was found between the sam-
ples from 2010 and 2011 and all data were therefore pooled for subsequent analy-
sis. Length, weight and age between the sexes were tested by two-sample t-test.

To investigate the relationship between CL and GW a log linear regression
model was used.

log(GW) =log(a) + b*log(b)

where a is the intercept, b is the slope of the line.

Results

Diet. — The mesopelagic calanoid copepod Bradyidius similis (G.O. Sars,
1902) was the dominating prey category found in the stomachs of the Atlantic
poacher (Fig. 2). B. similis was found in 87% of the 30 stomachs that were exam-
ined. When B. similis was not present, the gut content consisted of a mixture of
other small crustaceans. B. similis was rarely recorded in the stomachs of other
demersal fish species examined during the two cruises.

Sex, size and age distribution between the sexes. — The sexes were evenly
distributed within the sample: 37 females and 45 males. Females were significantly
longer (two-sample t-test: p < 0.001) and heavier (two-sample t-test: p = 0.001) than
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Fig. 2. Stomach content of 30 specimens of Atlantic poacher studied.

males. Females had a mean CL of 13.58 cm (range: 10.20-17.20 cm), and males had
amean CL of 12.22 cm (range: 8.10-15.2 cm) (Fig. 3a). Furthermore, females had a
mean GW of 8.75 g (range: 4.0-20.35 g), while males had a mean GW of 6.34 g
(range: 2.32-13.35 g) (Fig. 3b). There was no significant difference in age distribu-
tion between the sexes (two-sample t-test: p = 0.28). Mean age for females was 3.94
years (range: 2—7 years, NA = 1), and males had a mean age of 4.42 years (range:
1-14 years) (Fig. 3c, NA =0).

Body condition (length-weight relationship). — The log linear regression
analysis reveals that there is no statistically significant difference in the intercept
or slope between females and males, thus there is no significant difference in con-
dition between the sexes (Table 1, Fig. 4). The Atlantic poacher has a weak nega-
tive allometric growth (b < 3), i.e. the length increases relatively more than the
weight as the fish gets larger. The R? value (R? = 0.83) shows that there is a linear
relationship between CL and GW, and that the model fits well the data.

Size at age. — The data suggest that there was a difference in size at age. The
females appear to be longer (Fig. 5a) and heavier (Fig. 5b) than the males at the
same age; this was however not tested because the sample size was too small. The
sexual dimorphism seen in size at age is likely to be linked to reproduction.
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Fig. 3. Length (a), gutted weight (b) and age (c) distribution in 82 individuals of Leptagonus

decagonus measured (37 females, 45 males).



I

www.czasopisma.pan.pl w www.journals.pan.pl

POLSKA AKADEMIA NAUK

84 Kristin Heggland e al.

309 55— Female (n=37) o

--&-- Male (n = 45)

Log gutted weight

T
22 24 2.6 2.8
Log caudal length

Fig. 4. Length/weight relationship in Leptagonus decagonus population studied (82 specimens).

Table 1

Output from the log-linear regression of the length-weight relationship between the sexes

of the Atlantic poacher with weight as the dependent variable. Two outliers were removed

from the female population and one from the male population. ANCOVA was used to test
if there was any significant difference in the b values between the sexes.

Parameter Female Male
n 35 44

a (intercept) -4.97 -4.45
b (slope) 2.72 2,50
t-test a
t-test b 183.2
Multiple R* 76
P <0.001
ANCOVA: p 0.417

Discussion

A copepod, Bradyidius similis, dominated the diet of the Atlantic poacher,
suggesting that it is a specific feeder. Previous studies have also found the diet of
the Atlantic poacher to be dominated by pelagic copepods (Andriyashev 1954;
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Fig. 5. Length (a) and weight (b) at age between the two sexes of Leptagonus decagonus (82 speci-
mens: 37 females and 45 males).
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Kallgren et al. 2014). However these studies found a greater diversity in the diet,
with bottom dwelling amphipods, polychaetes, and shrimps to be important ele-
ments in the diet, and Dolgov (1994) found amphipods to be the most important
prey group. The results from these previous studies may reflect that there are dif-
ferences in the diet between different locations. The diet may also vary between
seasons. Our specimens were collected at the same time of the year.

The females were longer, and heavier than the males; this indicates that the At-
lantic poacher is sexually dimorphic in size. Glubokov and Orlov (2008) also
found the females of two other Agonidae species to be longer and heavier than the
males. Other characters such as the pelvic fins have been found to be different be-
tween the sexes of the Atlantic poacher (Kanayama 1990). This has also been
found in other Agonidae species (Smith and Gillispie 1988), indicating a sexual di-
morphism in morphology within this family. The longer pelvic fins of adult males
probably have a signal function related to reproduction (Smith and Gillispie 1988).
Also our results suggest that there is a difference in length and weight at the same
age. The sexual dimorphism in size is likely linked to reproduction, females may
need a larger size and body mass than males to tolerate energy allocation from
growth to egg production, which is very energy demanding.
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