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ABSTRACT ’

The Boreoatlantxc gonate sqmd Gonatis fabncu is the most abundant sqmd m the oﬁ“— -
. shoré arctlc and subarctic waters of the northern Atlantic. Adults are common in mrdwater ‘
layers while juvemles arc known from the surface waters close to thé continents. Accompany—
ing a research proyect focussmg the interactions of ﬁsh stocks off West Greenland we have
exammed the sqmd dollection that has been sampled wrth small pelaglc nets in summer 1989
and in summer and aurumn 1990 off Southwest Greeénland. G. fabricii was by far the most

" abundant cephalopod specnes in the samples We recorded a total of 698 Juvemle specunens oo
The study prov1des new data on the distribution and morphometry of the juvemle stages off '
Southwest Greenland. It is also ‘a contribution to the studiés on econormcally mterestmg squxd
stocks of the northern North Atlantic. ‘ .

’ INTRODUCT ION ) :

' The estimatéd total world catch of marme and freshwater mollusks has been 7. 9 mllhon
metric tonnes in 1989 (FAO 1991). Teuthoxdea better known as sqmds have been the most
tmportant order amongst the mollusks. 2.1 million metnc tonnes have becn ylelded in 1989
representmg an mcrease of 14% compared to 1988. While present sqmd ﬁshenes in the South
Atlantic are very intense (approxxmately 0.8 rmlhon metric tonnes in 1989) and oncentrated off
the coasts of Southeast Amenca commercral catches from the North Atlantxc are compara—
txvely low with only 50000 metric tonnes in 1989 With the depletxon of a number of fish ‘
stocks i m the North Atlantic mcreasmg attentron is now bemg pald to the so- called uncon—
ventional marine resources wluch include many sqmd specres (ROper et al., 1984)

, Possrble target specu.s are the myopsxd sqmd LoIJgo forbesi (Gaard 1987; Howard et
al, 1987), the ommastrepl'ud sqmds Illex illécebrosus (Black et al., 1987) and Todarodcs
sagzttatus (Sundet 1985; Shimko 1989), and the subarctic gonate sqmd Gonatus fabricii -
(Wrborg et al., 1984) G. fabncu is the most abundant squld of the arctxc and subarctic waters

. of the North Atlantic and has been mtensely studied by Nesis (1965) and Knstensen (1984)

Especxally its early life stages are found in large numbers in West Greenland waters mostly as
bycatch in shnmp trawls. G. fabricii occurs in the stomachs of marine mammals birds and -

fishes like gadonds and the redfish Schastes mannus (Nesrs 1965 Roper ot al 1984) T
Undoubtedly, the squid is an xmportant component in the marine ecosystem off West Green-
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of Juvemle specrmens in the Waters off West Greenland.
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land wrth a consrderable ﬁshery potenual. At present however only at Greenland Inuit use 1t
as bart in the cod ﬁshery and to some degree for human food (Roper et a] 1984) Desprte the .
L
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‘economical potentral of G. fabricii which we will demonstrate with new data on the distribution
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MATERIALS AN D MEI‘HODS ‘
The cephalopod specrmens reported upon here were sampled along oceanographrc
statron transects off West Greenland durmg cruises of RV POSEIDON (6.7. - 4.8. 1989 12.7.
- 12.8. 1990) and FRV WALTHER HERWIG (20 10. - 28 11. 1990) (Frg l) Durmg the ﬁrst )
POSEIDON cruise m summer 1989 zooplankton and mrc‘ronekton was sampled with a '.
MOCNESS (Multrple Opemng/Closmg Net and Envrronmental Sensrng System Wiebe et al,
1976) which has a mouth openmg of 1 m2 and a mesh srze of 300 pm. The standard obhque
haul was samplmg consecutrvely erght different depth layers between 200 m and the surface _
The towing speed was 3 knots. Since squrds appeared m low numbers only their total densrty
was calculated for the whole water coulumn sampled dunng each MOCNESS haul In summer

‘‘‘‘‘‘

. Kidd mrdwater trawl Isaacs and Krdd, 1953) 'I‘he net opemng was 10 m? and the mesh srze in

the cod end 4.5 mm in summer 1990 and 5.0 mm in autumn 1990 respectrvely The standard
obhque haul réached down to 175 m in summer 1990 and 200 m in autumn 1990, respectrvely. o
The towmg depth of the IKMT was recorded wrth an acoustlc net sonde; a ﬂowmeter was
attached in the center of the net opemng Total mrcronekton samples were stored in 4% ,
bul'fered formahn/freshwater solution. In the home laboratory squrds were sorted from the _
samples and dorsal mantle length (DML in mm) was measured for cach specrmen Densrty of
squid was calculated in number per unit volume (n/ 1000 m 3)

Physrcal oceanograpluc data were obtained from CTD recordmgs with 2 ME multr—
sonde They were performed correspondmgly to the brologrcal samplmg to characterize the
hydrography at the samplmg sites. Data for the WALTHER HERWIG cruise were supphed by
Manfred Stein, Institut fiir Seefischerei Hamburg

RESULTS . . . S N

Forty seven of 67 micronekton statrons dunng the three cruises yrelded squrds All
specrmens were Juvemle and sub-adult and belonged to the species. Gonatus fabricii (n = 698),
with the exceptron of one animal that was rdentrﬁed as the cranchiid species Teuthowenia

' mega]ops (DML 52 mm) It was captured dunng the autumn 1990 cruisé at one of the most

southern statrons (59°l7'N 44°52’W) wrthm the top 200 m Water temperature was ca. 5°C
Dunng the summer cruise in 1989 (Frg l) the total number of Juvemle Gonatus fabncu
was 84. They were distributed all over the samplmg area wrth slrght concentrations at the
Fyllas Bank off Godthab (Flg l) The lengths varied from 6 to 35 mm (Frg 2)
The summer cruise in 1990 yrelded the richest squrd samples Alltogether 542 specr-
mens were caught on three transects off West Greenland (Frg 1) The length dxstnbutron .
ranged from 10 to 48 mm (Frg 2) Mean lengths of the two northern transects were very -
sumlar with X = 18.7 mm (std = 5. 4) off Holstemsborg, and X = 18.8 mm (std = 5. l) at Fyllas

' Bank (Fig. 3) The southern transect off Kap Desolatron however, revealed a drstmctly larger
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mean mantle length of Gonatus fabricii wrth X =229 mm (std =5 2) Densities vaned between
0.05 ind./1000 m3 and 2.88 ind./1000 m 3 (Fig. 4). The animals were most abundant at the
nearshore stations of the Fyllas Bank transect at water temperatures between 0 and 3°C.

Dunng the autumn éruise in 1990 a comparatxvely low number of Gonatus fabricii was
caught n=72 specunens at 11 of 29 IKM'I‘ stations. The lengths ranged [rom 19 to 64 mm
showmg that the animals had consxderably grown compared with the length dxstnbutxon from
the summer collectxon (an 2) All animals were caught on the three most northern transects
(Flg 1) with the exceptxon of 4 spemmens whxch were sampled off Kap Desolation (Transect
5) and off Kap Farvel (Transect 6) The length d1stnbutron at the vanous transects (Fxg 5)
illustrates that the blggest animals were sampled at the Fyllas Bank transect (Transect 3)
Densities were consnderably lower than during the summer cnnse, with values rangmg between
0.04 ind./1000 m and 0.41 ind./1000 m 3, Agam the a.mmals were most abundant at the
nearshore stations of the Fyllas Bank (T -1to 5°C), whereas at the northern transects the
inshore stations with cold water masses (< l°C) were mostly avoided.

, thty five specunens of Gonatus fabncu were selected for addttxonal measurements of
the ﬁn width. The morphometnc relatlonshlp of dorsal mantle length vs. fin width is shown as
a scatter dxagram (Frg 7) This ratio 1s a useful tool for xllustratmg species typlcal characters
and prov1des additional information on taxonomic characteristics of G. fabricii

DISCUSSION

The most comprehensxve and detailed work on Gonatus fabricii off West Greenland
has been done by Kristensen (1984), who exammed 7000 Juvemle and 300 adult specrmens
The present data can only be viewed as a supplement to Knstensen s work. Although Juvenxle
G. fabricii occurred only as bycatch in the samples on the distribution of larval and 0- -group
fish of West Greenland (Wleland 1991), the collection of nearly 700 specxmens allows some
meamngful conclusxons The mean srze of G fabncu is not as umform as Knstensen (1984)
from 1950 to 1966. In summer 1990 the mean length of G. fabricii was dlstmctly larger (‘ =
22. 9 mm) off Kap Desolatxon than at the more northern transects off Holstemsborg and at
Fyllas Bank (x=18 .7 and 18.8 mm) which indicates that different populatxons had been
sampled (Frg 3) A sumlar pattem can be derived from the autumn collection where speci-
mens from the Fyllas Bank transect were clearly larger (X = 36.8 mm) than those from the
more northern transects (X = 32 0 and 27. 6 mm; Fig. 5)

If we assume that populatlons off Holstemsborg and at Fyllas Bank are resident a
]uvemle growth for Gonatus fabncu can be sunply éstimated by the difference of the mean
length values from autumn and summer samples Tlns would lead to growth rates of 4.0 mm
per month off Holsteinsborg, and 5.5 mm per month at Fyllas Bank. Both estimations are
sxgmﬁcantly lower than the 8.0 mm per month which Kristensen (1977) suggests for juvenile

growth of G. fabricii.
. The present data reeommend qulte evident conclusions ofl geographrcal (hstnbutnon,
body size, and ¢ even on Juvemle growth esttmatrons of Gonatus fabricii, However as squid are
extremely capable in avoiding traditional samphng gear, abundances and length frequencres
mlght be even underestimated from our samples. Moreover, larval drift and active migration of
JUVle(. specnmt_ns cannot be excluded. They are characteristic phenomenons in other sqmd
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specxes like Todarodcs sag:ttatus where they substantlally affect the mvestlgatxons on bxology
[]

and dlstnbutxon in the North Atlantic (Shlmko 1989) :
Although Juvemle Gonatus fabncu are frequently caught in shnmp trawls, it has never
been possnble to estimate the quantxtatlve occuxrence of the adults and only few information is
available on their biology (Knstensen 1984). They live at‘the bottom on the slopes, rarely
ascendmg to the surface at night, whereas larvae and Juvemles live in the epnpelaglc zone.
Based on large catchcs of sub adult specunens by nndwater trawls in the Norwegxan Sea

mterest However, these concentrations have not yet been found off West Greenland.
Therefore more basic research is needed, probably in conjunctxon with samphng of the early
life stages of the Greenland hahbut Rembardtms blppoglossordes, which shows a sumlar
distribution pattern like G. fabricii (Knstensen 1984) '
i
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FIGURE 1: Sampling sites. 8 MOCNESS stations (summer 1989) or IKMT stations .
(summer and autumn 1990). Open squares: only CTD casts -
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FIGURE 2: Gonatus fabricii Length djstn‘butiton off West Greenland in
in summer 1989, summer 1990 and autumn 1990 (n = total -
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FIGURE 3: Gonatus fabricii Length distribution at various locations
off West Greenland in summer 1990 (n = total number,
X = mean length, std = standard deviation).

1 Holsteinsborg '33
1./2.8.90 10 nm =
n=65 . 2 3

Q
11 ©
' . 3“
T JI 0 0

2 Fyllas Bank 3
24.-27.7.90 3
=267 . 22

<]

l 10

' 2
0

\
|

il

L 50

, g

— -l

o 100 %

-~

I~ . lisod
= 5

200

3 Kap Desolation
6./7.8.90
n=210

X ¥,
——o-————/<
-4

FIGURE 4: Gonatus fabricii Relative abundance and temperature section

along transects off West Greenland during summer 1990,
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FIGURE 5: Gonatus fabricii Length distribution at various locations
off West Greenland in autumn 1990 (n = total number,

% = mean length, std - sta.r' deviation).
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FIGURE 6: Gonatus fabricii Relative abundance and temperature section

along transects off West Greenland during autumn 1990,
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FIGURE 7. Gonatus fabricii, Scatter diagram of dorsal mantle length
vs. fin width from 55 selected specimens.




