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Introduction

Fishes of the zeiform family Oreosomatidae, containing 10
valid species in four genera, chiefly occur in the deeper (500–
1000 m) temperate slope waters of the southern hemisphere.
While most oreosomatid fish are only rarely observed

north of the equator (Tokranov et al., 2004; Ditty, 2006),
Allocyttus folletti Myers, 1960 is only reported to occur in
the North Pacific (Karrer, 1990; Mecklenburg et al., 2002).

For the North Atlantic, occurrences of oreosomatid fish are
chiefly reported for temperate to subtropical waters (Karrer
et al., 1986; Ditty, 2006) but sporadic occurrences further

north have also been reported for Allocyttus verrucosus
(Gilchrist, 1906) west of Scotland (Du Buit and Quero, 1993;
Quero et al., 1997) and Pseudocyttus maculatus Gilchrist,

1906 in Icelandic waters (Post and Jonsson, 1996). The
recent issue of ‘Íslenskir Fiskar’ (Jónsson and Pálsson, 2006)
lists A. verrucosus, P. maculatus and Neocyttus helgae (Holt
and Byrne, 1908) for Icelandic waters, thus indicating that

oreosomatid fish may occur more regularly in northern
North Atlantic waters than previously anticipated. This
paper describes the first record of A. verrucosus in Greenland

waters and compares its measurements and meristics with
other specimens of A. verrucosus and A. folletti allowing for
absolutely certain identification. A detailed comparison of

the new specimen with specimens of A. folletti was necessary,
since A. verrucosus and A. folletti are difficult to distinguish.
In the North Pacific, this was probably the reason for reports

of A. verrucosus from that area by, e.g. Abe and Hotta
(1962) and Kobayashi et al. (1968). Later, Karrer (1990),
Gillespie (1993) and Mecklenburg (2002) noted that records
of A. verrucosus from the North Pacific all belong to

A. folletti.

Materials and methods

The specimen of A. verrucosus described in this paper was
caught by the commercial trawler MS ‘Baldwin’ with a bot-

tom trawl. The trawl started on 22.09.2008 at 62°08′N, 40°
37′W and ended at 62°26′N, 40°23′W. Trawling depth was
between 850 and 1085 m. In Fig. 1, the position of the new
record of A. verrucosus is presented together with other

available and valid records of the species. The specimen was
deep frozen on board and taken to the Institute of Sea Fish-
eries in Hamburg where it was thawed and identified to the

species. It was then transferred to the fish collection of the
Zoological Museum Hamburg (ZMH) for validation and

inventarisation. The specimen was photographed (Fig. 2a)
and fixed in 70% ethanol under catalogue number ZMH
25602 for 2 years, before its meristic parameters were
counted and body dimensions were measured for accurate

determination of the species. For this purpose it had to be
compared with other specimens of Allocyttus verrucosus and
A. folletti already preserved in the ZMH fish collection for a

longer time period. The 2-year storage of the new specimen
in ethanol should exclude effects of body shrinkage on mea-
surement values. Counts were made on the left-hand side of

the specimens according to Hubbs and Lagler (1958). Verte-
brae, dorsal-fin spines and rays as well as anal-fin spines and
rays of all ZMH specimens of A. verrucosus and A. folletti

were counted via X-ray imaging using a Faxitron LX-60.
Most measurements were also done following the Hubbs and
Lagler (1958) method, with modifications for characters
according to Abe and Hotta (1962) and Yearsley and Last

(1998): body depth, head depth, postorbital head length, cau-
dal peduncle length, spine base lengths, dorsal-fin origin to
lateral line, pectoral-fin length, pelvic-fin length, thoracic-

ridge length, length of abdominal edge, pectoral-fin insertion
to anal-fin origin and pectoral-fin insertion to pelvic-fin
origin.

Material examined

One specimen, ZMH 25602, 337.5 mm TL, Greenland

waters, 62°08′N–40°37′W, 968 m mean depth, commercial
halibut cruise, MS ‘Baldwin’, collected on 22.09.2008 with a
bottom trawl (Fig. 2a).

Comparative material

A. verrucosus. Three specimens, ZMH 104460, 123.4, 146,
156 mm TL, station 237/66, 36°0′S–52°58′W, 800 m deep,

collected on 13.06.1966; four specimens, ZMH 104919, 125.9,
172, 177, 206 mm TL, station 412/66, 35°48′S–52°48′W,
800 m deep, collected on 25.07.1966; one specimen, ZMH

107294, 148.9 mm TL, station 86/68, 25°13′S–44°33′W,
1200 m, 01.03.1968; two specimens, ZMH 107295, 246,
266 mm TL, station 120/68, 28°34′S–46°53′W, 1200 m deep,

13.03.1968; one specimen, ZMH 107299, 119.1 mm TL, sta-
tion 122/68, 28°43′S–47°20′W, 500 m deep, 13.03.1968; one
specimen, ZMH 108701, 74.5 mm TL, station 363-II/71, 40°
18′S–39°12′W, 322 m mean depth, 08.03.1971; all collected
from R/V ‘Walther Herwig’ with a bottom trawl; one
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specimen, ZMH 119880, 101.9 mm TL, station FD Garcia
del Cid/8, 22°25′S–13°27′W, 200 m mean depth, Garcia del
Cid, collected on 12.11.1979 with a bottom trawl; two speci-
mens, ZMH 123666, 317, 338 mm TL, station 17/2629, 21°
12′S–35°42′W, 1245 m mean depth, R/V ‘Vityaz’, collected
on 23.11.1988 with a bottom trawl; A. folletti: 1 specimen,
ZMH 100318, 57.2 mm TL, station 30/30, 42°41′N–179°52′
W, 600 m deep, Vessel ‘H. M. Smith’, collected on
28.07.1955 with an IK-midwater trawl; one specimen, holo-
type, SU 15377, 347 mm SL, Myers (1960) for further infor-

mation; 1 specimen, paratype, CAS 25988, 162 mm SL,
Myers (1960) for further information; 1 specimen, paratype,
UCLA W 57-13, Myers (1960) for further information. An

X-ray of the holotype of A. folletti (SU 15377), available
from the California Academy of Sciences (CAS)
under http://research.calacademy.org/redirect?url=http://
researcharchive.calacademy.org/research/Ichthyology/Types/

index.asp, was used to count the vertebrates of SU 15377.
However, no vertebrate counts were available for CAS 25988
and UCLA W 57-13.

Results

Description

Counts and measurements are given in Table 1. ZMH 25602:
DE 36, DS VI, DR 30; AE 30, AS III, AR 27; VS I, VR 6;
PR 20; CppR 13, CpcR 2; TGR 24; LL 86; Ve 37, TVe 13,
TaVe 24 (Fig. 2b). Body deep, laterally compressed and

moderately rhomboidal (Fig. 2a). Predorsal profile relatively
straight. Body depth 59.3% SL. Head large in size, length
40% SL. Eye large, orbit diameter 15.7% SL. Mouth

upturned, protractile. Upper jaw protrusile, length 15.9%
SL. Caudal peduncle depth 6.6% SL. Pectoral fins high on
body. Dorsal and anal fin bases long. First dorsal spine

much shorter than second spine. First dorsal-fin spine length
2.1% SL. Second dorsal-fin spine length 5.4% SL. Dorsal-fin
ray length 13.8% SL. Pelvic-fin spine length 12.8% SL.
Scales small, ctenoid and adherent. Remnants of two rows of

enlarged, subrectangular plate-like scales on each side. Lat-
eral line distinct, arched anteriorly. Operculum naked, cov-
ered with radiating bony ridges.

Identification and distribution

The specimen agrees well with the counts and measurements
obtained from the analyzed ZMH fish collection material of
A. verrucosus. No count and measurement ranges outside

the minimum and maximum values of the characters of 15
specimens of A. verrucosus presented in Table 1. In con-
trast, ZMH 25602 differs from A. folletti in having lower
numbers of DE, AR, AE, LL, TaVe and Ve, larger UJL,

CPD and DRL and smaller OD, 1 DSL, 2 DSL and VSL
(Table 1).
This specimen is the first A. verrucosus record for the

ZMH fish collection from the northern hemisphere, while
all reference material comes from south of the equator
(Fig. 1).

Discussion

As most other oreosomatid fish, also A. verrucosus is pre-

dominantly found in temperate to subtropical waters of the
southern hemisphere where it occurs circum-globally (Fig. 1).
However, its congener, A. folletti, appears to be more com-

mon north of the equator in the Pacific Ocean, where it is
often referred to A. verrucosus (e.g. Karrer, 1990; Mecklen-
burg et al., 2002; Tokranov et al., 2004). In the Atlantic,

occurrences of A. verrucosus north of the equator are

Fig. 1. Map showing worldwide records of A. verrucosus for which complete geographical coordinates were available (N = 1674). Black tri-
angle: new record of ZMH 25602 (N = 1), white triangle: record by Du Buit and Quero (1993, N = 1), white triangle with black spot: record
by Jónsson and Pálsson (2006, N = 1), white circles with black spot: records available from OBIS (van den Berghe, 2007, N = 1604) and
GBIF (GBIF Data Portal, www.gbif.net, 29/11/2011, N = 59), white square with black spot: record by Morris et al. (2011), black circles:
records of ZMH (N = 8) used for comparison in Table 1 (Number of specimens = 15)
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reported from off West Africa (Golovan, 1976, 1978), Suri-
name and French Guiana (Shimizu, 1983; Heemstra, 2003),
from Canadian waters (Morris et al., 2011), and from the

European shelf edge west of Ireland and Scotland (Fig. 1; Du

Buit and Quero, 1993; Quero et al., 1997). While the northern-
most record is from west of Iceland (Jónsson and Pálsson,
2006), our specimen is the first record of an oreosomatid fish

from Greenland waters.

Table 1
Proportional measurements and meristic counts for new record of one specimen of A. verrucosus (ZMH 25602) in comparison with minimum
(Min.), maximum (Max.) and means with standard deviations (SD) of 15 other ZMH fish collection A. verrucosus specimens from 8 records
(see Fig. 1)

Characters

Allocyttus verrucosus Allocyttus folletti

ZMH 25602 Min. Max. Mean SD N Min. Max. Mean SD N

Total length (TL) 337.5 74.5 338.0 15 57.2 1
Standard length (SL) 283 66.7 284.0 15 50.6 347 4
% SL
Body depth (BD) 59.3 54.6 89.0 64.4 10.1 15 55.2 70.2 59.3 7.6 4
Head length (HL) 40.0 37.2 56.0 43.8 5.3 15 36.3 42.0 39.1 2.4 4
Head depth (HD) 31.4 26.6 43.0 32.0 4.6 15 30.2 1
Head width (HW) 19.8 18.5 32.8 23.3 3.9 15 19.2 1
Snout length (SnL) 11.7 9.1 18.1 13.7 2.4 15 10.0 12.3 11.1 1.0 4
Upper jaw length (UJL) 18.9 12.1 22.1 17.1 2.3 15 15.0 17.9 16.0 1.3 4
Lower jaw length (LJL) 23.3 8.9 23.3 19.3 4.3 15 19.6 1
Postorbital head length (PHL) 13.0 7.4 17.8 12.8 2.5 15 15.4 1
Lachrymal width (LW) 3.4 2.8 6.4 4.5 0.8 15 3.8 1
Orbit diameter (OD) 15.7 14.1 26.5 18.3 3.4 15 16.2 21.6 17.9 2.5 4
Interorbital width (IW) 12.0 10.8 17.3 13.5 2.2 15 11.2 12.9 12.1 0.8 4
Caudal peduncle depth (CPD) 6.6 5.5 9.5 6.7 1.0 15 5.5 6.1 5.8 0.2 4
Caudal peduncle length (CPL) 10.2 5.1 16.6 8.9 2.5 15 9.1 1
Prepectoral length (PPL) 42.2 36.9 58.3 44.7 5.7 15 42.1 1
Prepelvic length (PVL) 46.2 43.8 99.1 55.5 13.7 15 50.4 1
Predorsal length (PDL) 60.6 53.8 82.8 63.5 7.0 15 51.0 61.3 56.6 4.3 4
Preanal length (PAL) 67.3 63.1 99.3 75.9 10.9 15 62.9 87.0 69.2 11.9 4
Dorsal-fin base length (DBL) 44.8 39.4 64.9 47.1 7.1 15 40.7 49.3 46.0 3.8 4
Anal-fin base length (ABL) 37.9 33.6 56.0 40.4 6.3 15 36.4 41.0 38.8 2.1 4
First dorsal-fin spine length (1DSL) 2.1 1.4 4.8 3.0 1.0 15 2.3 4.9 3.6 1.1 4
Second dorsal-fin spine length (2DSL) 5.4 5.2 14.2 8.8 2.1 15 7.1 11.7 9.0 1.9 4
Second dorsal-fin spine base length (2 DSBL) 1.2 0.9 2.9 2.0 0.6 15 1.8 1
Dorsal-fin ray length (DRL) 13.8 10.3 19.9 14.5 2.7 15 10.8 13.5 12.0 1.1 4
Dorsal-fin origin to lateral line (DO-LL) 13.2 10.4 19.7 13.9 2.4 15 13.8 1
First anal-fin spine length (1ASL) 3.6 1.6 6.0 4.3 1.2 15 2.8 1
First anal-fin spine base length (1ASBL) 0.8 0.8 2.3 1.5 0.4 15 1.8 1
Anal-fin ray length (ARL) 12.8 12.0 20.9 15.4 2.5 15 12.7 16.0 14.1 1.5 4
Pectoral-fin length (PL) 17.6 13.7 24.2 18.1 2.7 15 20.8 1
Pelvic-fin spine length (VSL) 12.8 10.9 23.0 15.5 2.9 15 15.8 22.9 18.5 4.9 4
Caudal-fin ray length (CRL) 16.8 12.7 28.9 19.0 3.6 15 12.3 1
Pelvic-fin length (VL) 17.7 16.1 29.1 21.2 3.9 15 31.0 1
Pelvic-fin insertion to anal-fin origin (VI-AO) 20.4 14.8 53.8 27.0 8.5 15 56.5 1
Thoracic-ridge length (TRL) 20.4 18.0 37.2 24.6 5.5 15 17.1 30.4 21.1 6.2 4
Length of abdominal edge 22.7 17.5 59.2 27.2 9.8 15 18.4 59.5 29.0 20.3 4
Pectoral-fin insertion to pelvic-fin origin (PI-VO) 15.5 14.0 40.5 20.6 6.1 15 28.7 1
Pectoral-fin insertion to anal-fin origin (PI-AO) 26.3 23.5 46.9 31.4 6.4 15 43.5 1
PI-VO/PI-AO 58.8 53.3 86.3 64.5 7.7 15 65.9 1
Orbit diameter/head length (OD/HL) 39.1 36.1 48.5 42.2 4.0 15 40.6 1
Dorsal-fin spines (DS) 6 5 7 6.2 0.8 15 5 7 6.3 1.0 4
Dorsal-fin rays (DR) 30 28 32 30.5 1.0 15 30 33 31.8 1.3 4
Dorsal-fin spines and rays (DE) 36 35 38 36.7 0.9 15 37 38 38.0 0.8 4
Anal-fin spines (AS) 3 2 3 2.8 0.4 15 3 3 3.0 0.0 4
Anal-fin rays (AR) 27 26 30 29.0 1.0 15 29 32 30.8 1.3 4
Anal-fin spines and rays (AE) 30 29 33 31.8 1.1 15 32 35 33.8 1.3 4
Pelvic-fin spines (VS) 1 1 1 1.0 0.0 15 1 1 1.0 0.0 4
Pelvic-fin rays (VR) 6 6 6 6.0 0.0 15 6 6 6.0 0.0 4
Pectoral-fin rays (PR) 20 17 20 19.1 0.6 15 19 21 20.5 1.0 4
Caudal-fin principal rays (CppR) 13 13 13 13.0 0.0 15 13 13 13.0 0.0 4
Caudal-fin procurrent rays (CpcR) 2 2 2 2.0 0.0 15 2.0 1
Total gill rakers (TGR) 24 24 27 25.4 0.8 15 24 32 26.8 3.6 4
Lateral line scales (LL) 86 80 91 86.8 3.4 15 92 100 95.3 5.0 4
Trunk vertebrae (TVe) 13 13 14 13.1 0.2 15 12 13 12.5 0.7 2
Tail vertebrae (TaVe) 24 23 25 24.1 0.7 15 27 28 27.5 0.7 2
Total vertebrae (Ve) 37 36 38 37.1 0.6 15 40 40 40.0 0.0 2

Also meristic counts and morphometric measurements given for 1 specimen of A. folletti from the ZMH fish collection plus 3 specimens of
A. folletti analysed by Myers (1960), combined where possible. Total and standard lengths in millimetres, other measurements expressed as a
percentage of standard length.
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The records of A. verrucosus in the Atlantic Ocean north

of its native distribution correspond well to the northward
spread of Antarctic Intermediate Water (AAIW, Tsuchiya,
1989). After its formation in the Antarctic polar front,

AAIW is subducted to depths between 500 and 1500 m,
which represent the preferred depth range of A. verrucosus.
While AAIW can be traced up to 20°S across the entire

southern Atlantic Ocean (Dietrich et al., 1975), in the Wes-
tern Atlantic the AAIW becomes entrained in the western
boundary current and is advected northwards along the
South American Slope across the equator. Later entrainment

in the Gulf Stream and the North Atlantic Current distrib-
utes AAIW to off West Africa (Aken, 2000) and as far north
as Iceland and Greenland (Tsuchiya, 1989; Bower et al.,

2002). As all oreosomatid fish, A. verrucosus is a long-lived,
slow growing and late maturing species (Stewart et al., 1995;
Smith et al., 2002). Our specimen (TL = 33 cm) was proba-

bly more than 100 years old at capture (Stewart et al., 1995).
Juvenile A. verrucosus have a long pelagic phase of 4–5 years
where they may become entrained at depth into the AAIW

with which they may be transported into the North Atlantic.
But even during their early demersal life at lengths of
<15 cm (Stewart et al., 1995) they still might be susceptible
to stronger currents, becoming, thus, advected to areas of

higher latitude.

Acknowledgements

We thank Sakis Kroupis (vTI Institute of Sea Fisheries) for
collecting the specimen for the Institute of Sea Fisheries in
Hamburg and further donating it to the fish collection of the
Zoological Museum Hamburg (ZMH). Many thanks go to

Renate Thiel for her help with the figures and to Irina Eidus
for preparing the X-rays.

References

Abe, T.; Hotta, H., 1962: An addition to the Japanese Piscifauna.
Jpn. J. Ichthyol. VIII, 152–156.

van Aken, H. M., 2000: The hydrography of the mid-latitude North-
east Atlantic Ocean II: the intermediate water masses. Deep-Sea
Res. I, 789–824.

van den Berghe, E., 2007: The ocean biogeographic information sys-
tem: web pages. Available at: http://www.iobis.org (accessed on
29 July 2011).

Bower, A. S.; Le Cann, B.; Rossby, T.; Zenk, W.; Gould, J.; Speer,
K.; Richardson, P. L.; Prater, M. D.; Zhang, H.-M., 2002:
Directly measured mid-depth circulation in the northeastern
North Atlantic Ocean. Nature 419, 603–607.

Du Buit, M.-H.; Quero, J.-C., 1993: Premier signalement en Atlan-
tique nort-est, d’Hoplostethus cadenati (Beryciformes, Trachich-
thyidae) et d’Allocyttus verrucosus (Zeiformes, Oreosomatidae).
Cybium 17, 81–82.

Dietrich, G.; Kalle, K.; Krauss, W.; Siedler, G., 1975: Allgemeine
Meereskunde. Borntraeger, Berlin, pp. 593.

Ditty, J. G., 2006: Order Zeiformes: families Parazenidae, Zenionti-
dae, Zeidae, Oreosomatidae & Grammicolipidae. In: Early
stages of Atlantic fishes. An Identification guide to the Western
Central North Alantic. W. J. Richards (Ed.). Taylor & Francis,
New York, pp. 1109–1119.

Gillespie, G. E., 1993: An updated list of the fishes of British Colum-
bia, and those of interest in adjacent waters, with numeric code
designations. Can. Tech. Rep. Fish. Aquat. Sci. 1918, viii + 116
pp.

Golovan, G. A., 1976: Rare and firstly recorded chondrichthyan and
teleostean fishes of the continental slope of West Africa. Tr.
Inst. Okeanol. 104, 277–317.

Golovan, G. A., 1978: Composition and distribution of the ichthyo-
fauna of the continental slope of north-western Africa. Tr. Inst.
Okeanol. 111, 195–258.

Heemstra, P. C., 2003: Oreosomatidae. In: The living marine
resources of the western central Atlantic. Vol. 2: Bony fishes.
K. E. Carpenter (Ed.), FAO Species Identification Guide for
Fishery Purposes & Amer. Soc. Ichthyol. Herpetol. Spec. Publ.
5, 1212–1213.

Hubbs, C. L.; Lagler, K. F., 1958: Fishes of the great lakes region
(revised edn). University of Michigan Press, Michigan. 213 pp.

Jónsson, G.; Pálsson, J., 2006: Íslenskir fiskar (Icelandic fishes).
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européennes. Ann. Soc. Sci. Nat. Charente-Maritime 8,
651–673.

Shimizu, T., 1983: Oreosomatidae (pp 288–289). In: Fishes trawled
off Surinam and French Guiana. T. Ujyeno, K. Matsuura and
E. Fuji (Eds). Japan Fishery Resource Centre, Tokyo, pp. 519.

Smith, P. J.; Mcmillan, P. J.; Bull, B.; Mcveagh, S. M.; Gaffney, P.
M.; Chow, S., 2002: Genetic and meristic variation in black and
smooth oreos in the New Zealand exclusive economic zone. NZ
J. Mar. Freshw. Res. 36, 737–750.

Stewart, B. D.; Fenton, G. E.; Smith, D. C.; Short, S. A., 1995: Vali-
dation of otolith-increment age estimates for a deepwater fish
species, the warty oreo Allocyttus verrucosus, by radiometric
analysis. Mar. Biol. 123, 29–38.

Tokranov, A. M.; Orlov, A. M.; Biryukov, I. A., 2004: Distribution
and size-weight composition of some rare fish species in Pacific

waters off the northern Kurile Islands and Southeast Kam-
chatka. J. Ichthyol. 44, 208–216.

Tsuchiya, M., 1989: Circulation of the antarctic intermediate water
in the North Atlantic Ocean. J. Mar. Res. 47, 747–755.

Yearsley, G. K.; Last, P. R., 1998: Neocyttus psilorhynchus, a new
oreosomatid (Pisces, Zeiformes) from southern Australia and
New Zealand, with redescriptions of its congeners. NZ J. Mar.
Freshwat. Res. 32, 555–579.

Author’s address: Matthias H. F. Kloppmann, Johann Heinrich von
Thünen-Institut, Federal Research Institute for
Rural Areas, Forestry and Fisheries, Institute of
Sea Fisheries, Palmaille 9, D-22767 Hamburg, Ger-
many.
E-mail: matthias.kloppmann@vti.bund.de

First record of warty oreo off Greenland 455


