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Abstract Three hundred and seventy-three females and 385 males of Gollum attenuatus were caught with
bottom longlines from the Challenger Plateau, Wanganella Bank and Three Kings Ridge around New
Zealand. The sharks ranged in size from 440 to 1092 mm TL for females and 442 to 1067 mm TL for
males. Catch rates (number of fish per 100 hooks) were 0.41 for the Challenger Plateau, 0.14 for the
Wanganella Bank, and 4.52 for the Three Kings Ridge. The sex ratio was 1: 1. In terms of 100-m depth
intervals, G. attenuatus was most abundant in 500 to 599 m depths. There was a marked decrease in catch
rates with increased distance of the hooks from the bottom. Stomachs contained such varied items as
sharks, teleost fishes, gastropods, squids, octopi, decapods, isopods, brittle stars, and human garbage. The
data in this study suggest that G. attenuatus consumed, in order of importance, fishes and crustaceans.

The slender smoothhound, Gollum attenuatus, is a
deep water species, endemic to New Zealand, and is
characterized by its slender body and bell-shaped
snout (Compagno, 1988).

Garrick (1954) described it as a new species,
Triakis attenuata, within the family Triakidae, his
generic placement being followed by Smith (1957),
Kato (1968) and Springer (1968). However, Com-
pagno (1973) placed it in the family Proscylliidae, in
a new, monotypic genus, Gollum, which has been
recognized by later authors, including Cadenat and
Blache (1981), Ayling and Cox (1982), Compagno
(1984, 1988), Paul (1986), Steuben and Krefft
(1989), Paulin et al. (1989) and Nakaya (1990).

Biological aspects of this species are not well
known, perhaps because of a lack of study material.
However, recently, a unique reproductive habit of
the species was reported by Yano (1993).

The objective of the present study was to increase
knowledge of the biology and life history of G.
attenuatus by analyzing data on the distribution,
abundance, and food habits of the species from the
waters around New Zealand and adjacent regions.

Materials and Methods

Specimens were caught with bottom longlines
from the Challenger Plateau (38°00’S, 169°00'E),
Wanganella Bank (32°35’S, 167°30’E), and F-
Seamount of the Three Kings Ridge (28°10°S,

175°20'E) during a biological survey of the waters
around New Zealand (outside the 200 miles Exclu-
sive Economic Zone) (Fig. 1) by the R/V Fukuyoshi
Maru No. 26 of the Japan Marine Fishery Resources
Research Center (JAMARC). Fishing results are
shown in Table 1. Previously collected specimens,
deposited in the National Science Museum, Tokyo
(NSMT-P) and examined in this study are as fol-
lows: NSMT-P 42802, 48°54'S, 166°46'E (off the
Snares Islands); NSMT-P 42803 and 42804, 48°50'S,
167°00'E (off the Snares Islands).

The bottom longline gear used (Fig. 2) was almost
the same as used by Japanese commercial vessels
operating in the North Pacific Ocean for sablefish
and Pacific cod (Yano, 1990). Survey method details
were described in Yano (1991). The bottom longline
consisted of between 90 and 360 hachis (skates) per
operation (gear usually set comprised 300 hachis).
Each hachi was 75m long and included 37 hooks
(total number of hooks was 3300 to 13320) that
were baited with squid. Line lengths between the
sinker and groundline (A in Fig. 2) were of four
types (Om, 2m, 5m, and 10m). These sampled
different parts of the water column, namely, on the
bottom, about 1 m from the bottom [2m—1m (gan-
gion length) =1m], about 4m from the bottom and
about 9m from the bottom, respectively. Each type,
which comprised 30 hachis (1110 hooks) made up
one set, the sets being randomly arranged in the total
gear per operation. The number of each fish species
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Fig. 1. Areas fished (black and striped areas) by bottom longlines around New Zealand. Black indicates areas
(Challenger Plateau, Wanganella Bank, and F-Seamount of the Three Kings Ridge) where Gollum
attenuatus was collected. Star (%) indicates type locality reported by Garrick (1954). Solid circles (@)
indicate localities where G. attenuatus reported by Compagno (1988) were collected. Dotted lines indicate
the 200 mile Exclusive Economic Zone limits.
Table 1. Bottom longline fishing data from the biological survey of the waters around New Zealand. Asterisks
(%) show the areas where Gollum attenuatus was collected
Fishing data Number of Number of
Area Date No. Depth available G. attenuatus
(day/mo.[yr.) (days) (m) hooks Male Female
Challenger Plateau™® 19-22/12/89, 3/2/90 6 275- 965 55426 117 111
Wanganella Bank* 12-17/12/89 5 105- 930 63751 41 46
Three Kings Ridge* F 11/1/90 1 445— 880 9768 226 216
A 10/12/89 1 360-1060 10360 0 0
A-B 9/12/89, 12/1/90 2 320-1100 22200 0 0
C 13/1/90 1 930-1070 3330 0 0
D 7-8/12/89, 14/1/90 3 387- 895 33300 0 0
E 15/1/90 1 593- 912 3330 0 0
Capel Bank 15-17/2/90 3 48-1170 19980 0 0
Giford Guyot 13-14/2/90 2 295-1250 14023 0 0
Garscoyne Seamount 7-9/2/90 3 90-1140 22 866 0 0
Lord Howe Rise A 11/2/90 1 650— 950 10545 0 0
B 5/2/90 1 960 980 5550 0 0
Louisville Ridge 27/12/89-7/1/90, 19 261-1250 235690 0 0
24-30/1/90
Overall 7/12/89-17/2/90 49 48-1250 510119 384 373

— 346 —



Yano: Distribution and Food of Gollum

radio buoy

lighted buoy

float
180 mm
E
S float float float
2 O 120m 120 120mm
l«—20 m > <
=) f~— 7m
A v f 1 F 4 <f
*— 7m 1.6
7 a) . J [ [ (A [
IS : H
Om: Om
<~ 2m 2m
5m| ]5m'
10m
anchor —~Jsinker sinker
20kg 2kg 2k

one hachi (75 m)

<

Fig. 2. Construction details of the bottom longline gear. Four types of line length (A) between sinker and
groundline were used, these being Om, 2m, 5m and 10m.

caught for each set type was counted from 30 to 60
hachis (combined total count was 120 to 240 hachis
of all types) per operation. The depth at which fishes
were caught was estimated by measuring the water
depth under the vessel with an echo sounder at every
fifth hachi. The catch rate was calculated by the
number of fish caught per 100 hooks.

Water temperature and salinity were measured
with a STD (model AST-1000, Alec Electronics Co.,
Ltd.) and the data analyzed by computer (system
program, AMSTDI12 for NEC PC-9801 from Alec
Electronics Co., Ltd.).

Log converted length-weight equations were cal-
culated by the least squares method. Curves for both
sexes were fitted to the data by the following formu-
la: W=aL® where W is weight in grams, L is total
length in millimeters, and a and b are fitted constants
(Ricker, 1973). Specimens for size frequency analy-
sis were grouped into 20 mm length intervals.

Stomach contents were identified to the lowest
possible taxon and counted. Analyses of stomach
data were summarized by the Index of Relative
Importance (IRI) modified from Pinkas et al.
(1971): IRI=PO(PN+PW), where PO is percent
frequency occurrence of prey items, PN is percent of

total prey number and PW is percent of total stom-
ach content weight (wet weight) calculated for each
prey category. Specimens used for stomach contents
analysis were grouped into 100 mm size intervals.

Results

Distribution and catch condition. The distribu-
tion of G. attenuatus around New Zealand from
previous reports and from the present study is shown
in Fig. 1. The large number of specimens collected
were taken at only three [Challenger Plateau (5 days
fishing), Wanganella Bank (6 days), and F-
Seamount of the Three Kings Ridge (1 day)] of the
14 areas investigated (49 days) (Table 1, Fig. 1).
The species was not caught in the remaining 11 areas
(Fig. 1) despite a high fishing effort (37 days and
381174 available hooks) (Table 1).

Of the total number of 116 fish species and 45049
individuals caught on the longlines in all areas, G.
attenuatus ranked 14th in abundance (catch
number), and of the 38 species and 9907 individuals
of chondrichthyans it ranked 5th in abundance.

The Challenger Plateau is a gentle continental
slope extending from the continental shelf of New
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Fig. 3.

Schematic illustrations of the bottom profiles of the Challenger Plateau, Wanganella Bank and Three

Kings Ridge. Black indicates regions where Gollum attenuatus were collected. Catch rate is the number of

fish caught per 100 hooks.

Zealand (Figs. 1 and 3). Specimens of G. attenuatus
from the Challenger Plateau were caught at depths
of 492-610 m on 4 of the 5 longline sets (55426 total
hooks examined). The 228 individuals collected ac-
counted for 5.9% of all fishes caught [5.8% of catch
weight (5873.1kg)] in the area, and gave a catch
rate of 0.41 (Fig. 3). Of the total of 45 fish species
and 3836 individuals caught on the longlines in the
area, G. attenuatus ranked 4th in abundance, and of
the 17 species and 1597 individuals of chondrichth-
yans it ranked 2nd in abundance.

The Wanganella Bank is a wide platform with a
depth of about 100-200m, dropping-off to the
bottom at about 1000m or more (Figs. 1 and 3).
Specimens of G. attenuatus from the Wanganella
Bank were caught at depths of 240-660m on the
drop-off slope (Fig. 3) on 4 of the 6 longline sets
(63751 total hooks examined). The 87 individuals
collected accounted for 2.195 of all fish caught
[2.3% of catch weight (5802.2kg)] in the area, and
gave a catch rate of 0.14 (Fig. 3). Of the total of 40
fish species and 4192 individuals caught on the long-
lines in the area, G. attenuatus ranked 8th in abun-
dance, and of the 17 species and 2560 individuals of
chondrichthyans it ranked 5th in abundance.

The F-Seamount plateau of the Three Kings Ridge
is about 420-600m deep, its slope dropping to the

bottom at about 1000 m or more (Fig. 3). The spec-
imens of G. attenuatus from the Three Kings Ridge
were caught in the plateau region (420-566 m) (Fig.
3) on one longline (9768 total hooks examined), the
catch rate being 4.52 (Fig. 3). The 442 individuals
collected accounted for 52.2% of all fish caught
[41.2% of catch weight (1613.1kg)] on the longline
in this area. Among the 21 fish species and 846
individuals (8 species and 545 individuals of chond-
richthyans) caught, G. attenuatus ranked first in
abundance in the area.

The sex ratios (male/female) of G. attenuatus were
1.05 in the Challenger Plateau, 0.89 in the Wanganel-
la Bank, 1.05 in the Three Kings Ridge, and 1.03
overall. Statistically, the null hypothesis that the
ratio is 1 : 1 could not be rejected for any of the three
areas, or overall, at the 59 significance level, accord-
ing to chi-square tests.

Most G. attenuatus were caught at depths between
400 m and 600 m, there being no major differences in
abundance between the three areas. Catch rates by
depth, shown in Fig. 4, were greatest on the Three
Kings Ridge, the highest catch rate, being 4.4 sharks
per 100 hooks at depths of 500-599 m and the second
highest 1.7 at 400-499 m. The highest catch rates in
the other two areas, the Wanganella Bank (1.5) and
Challenger Plateau (1.4), were also at 500-599 m
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Catch rates of Gollum attenuatus by bottom longline for the total depth range and the main catch

depth, 500-599 m, in relation to different sinker-groundline distances (Om, 2m, 5m and 10m).

(Fig. 4). Although the other 11 areas surveyed were
fished in the same depth ranges, no G. attenuatus
were taken.

Comparison of catches on the four types of line
length between groundline and sinker (A in Fig. 2)
showed that the highest catch rate (2.1 sharks per

100 hooks) occurred on the Om type, i.e., when the
hook and bait were on the bottom (Fig. 5). There
was a marked and progressive decrease in catch rates
with increased distance of the hooks from the bottom
(Fig. 5), i.e., on the 2m, Sm and 10m types. This
relationship was the same for catches taken at all

— 349 —



B MESE Japan. J. Ichthyol. 39(4), 1993

4000

324 .
oo female: W=4.884 x ]0'7\.”29 (n=72,r=0.949) o
o---0 male :W=2.000x 10" (n=55, r=0.974)
L]
L]
— 3000 $
3 ° //.
= . .oo’/’.'../
o] ° Pel i
‘D 2000 /‘é S,
3 o &
o9, 08 °
> e -Ce
) et
o0 _,»95/0
1000 -
pse
> B~
&'.QQ//QG
Y S
o @O
%00 500 500 760 500 900 1000 1100
Total length (mm)
Fig. 6. Length-weight relationship, by sex, for Gollum attenuatus.

depths combined, and at the depth of greatest abun-
dance (500-599 m).

Water temperature and salinity at the fishing local-
ities and depths (400—-600 m) where most G. attenua-
tus were collected were 9.3-11.4°C (10.2°C in 500 m
depth) and 34.8-35.0% (34.9%0) for the Challenger
Plateau, 8.7-11.8°C (9.7°C) and 34.7-35.1%
(34.8%0) for the Wanganella Bank, and 8.2-11.6°C
(10.0°C) and 34.6-35.0% (34.8%) for the Three
Kings Ridge. These data suggest that G. attenuatus is
adapted to live in water of about 10°C and 34.8%,
salinity. In the other 11 areas, water temperature and
salinity at 500m depth were 7.5-10.7°C and 34.5-
34.9%, respectively. Therefore no major differences
in temperature and salinity were found between the
three areas where sharks were collected and also in
the remaining areas where they were not taken.

Size. There were significant curvilinear relation-
ships between body weight (W in g) and total length
(L in mm) for both sexes of G. attenuatus (Fig. 6).
The weight ranges were 195g (464 mm TL) to 2260
g (942mm TL) for males, and 225 g (440 mm TL) to
3980g (1074 mm TL) for females. The length ranges
were 442 to 1067 mm TL for males and 440 to 1092
mm TL for females.

Length frequency analysis of all specimens shows
that the mode for male specimens was at 880-900
mm TL, while that for females was 920-940 mm TL
(Fig. 7). Examination of specimens of more than 700
mm TL shows that 85.8% of females and 90.6% of
males were mature (data on maturity size from
Yano, 1993).

On the Challenger Plateau, male sharks ranged in
size from 442-964 mm TL, and females from 468—
1022 mm TL. The mode for males was 880-900 mm
TL and for females 920-940 mm TL (Fig. 7).

On the Wanganella Bank, male sharks ranged in
size from 704-1016 mm TL and females from 689—
1092 mm TL. The mode for males was 860—880 mm
TL and for females 820-840 mm TL (Fig. 7).

On the Three Kings Ridge, male sharks ranged in
size from 449-962mm TL and females from 440—
1022 mm TL. The mode for males was 880-900 mm
TL, and for females 940-960 mm TL (Fig. 7).

The modes for the females on the Challenger
Plateau and Three Kings Ridge were larger than
those for the males. There was no clear difference in
the size composition of the sexes between the Chal-
lenger Plateau and Three Kings Ridge populations.
However, the mode for females on the Wanganella
Bank was smaller than that for males.

Females over 900 mm TL were much more numer-
ous than correspondingly-sized males (53.4% of
total specimens were females in this category vs.
23.6% males). Figures for the Wanganella Bank,
Challenger Plateau and Three Kings Ridge were
56.5% vs. 31.796, 50.1% vs. 30.8% and 54.2% vs.
18.194, for females and males, respectively.

Food habits. The numbers of specimens ex-
amined for information on stomach contents and the
proportion of empty stomachs by total lengths and
by areas are shown in Table 2. Stomachs from 747 G.
attenuatus were analyzed; of these, 243 stomachs
(32.5%) were empty. The highest proportion of
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Fig. 7. Length-frequency distribution, by sex, for Gollum attenuatus. Specimens are grouped into 20 mm size
classes. CH: Challenger Plateau; WA: Wanganella Bank; TH: Three Kings Ridge.

empty stomachs was 41.7%, in specimens of 500-599
mm TL, and the lowest was 18.2%, in specimens of
400-499 mm TL. Of the three localities, the propor-
tion of empty stomachs in the Challenger Plateau
specimens (44.9%) was higher than in those from
the Wanganella Bank (27.295) and the Three Kings
Ridge (27.2%).

Stomach contents are itemized in Table 3. Stom-
achs contained such varied items as sharks, teleost

fishes, gastropods, squids, octopi, decapods, isopods,
brittle stars and human garbage (Table 3). At least
12 different species of fishes, representing 11 families,
were recorded from the stomach contents. Fishes
(81.19% of total Index of Relative Importance), espe-
cially family Myctophidae (12.9%), dominated the
contents in terms of frequency of occurrence,
number, and weight (Fig. 8). Amongst the crusta-
ceans, at least 6 different species, representing 6

Table 2. Number of specimens of Gollum attenuatus examined for stomach contents, and proportions of
empty stomachs by size intervals and collection areas

TL (mm) or area Number of specimens Number of empty stomachs Rate of empty stomachs (%)

400- 499 11 2 18.18
500 599 24 10 41.67
600 699 54 10 18.52
700- 799 82 28 34.15
800— 899 293 96 32.76
900~ 999 269 92 34.20
1000-1099 14 5 35.71
Challenger Plateau 225 101 44.89
Wanganella Bank 81 22 27.16
Three Kings Ridge 441 120 27.21
Total 747 243 32.53
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Table 3. Composition of the diet of Gollum attenuatus in the waters around New Zealand in terms of the
Index of Relative Importance (IRI) and its components, percent frequency occurrence (PO), percent of
total prey number (PN) and percent of total contents weight (PW), and occurrence of each prey item in
stomachs from three areas, Challenger Plateau (CH), Wanganella Bank (WA), and Three Kings Ridge
(TH). +: present; —: absent

Composition of the diet Occurrence of
Prey PO PN PW IRI prey items
(%) (%) (%) CH WA TH
Pisces 108.53 56.63 58.86 12534.07
Chondrichthyes 3. 1.97 5.11 26.67
Squalidae
Centrophorus tessellatus 3.37 1.76 3.03 16.15 — + -
Etmopterus molleri 0.20 0.10 1.78 0.37 + - -
Egg capsule 0.20 0.10 0.30 0.08 - - +
Osteichthyes 104.76 54.66 53.76 11357.67
Myctophidae spp. 48.41 25.26 16.01 1998.15 + + +
Macrouridae sp. 0.20 0.10 0.59 0.14 — - +
Zenidae
Zenion sp. 1.39 0.72 0.45 1.63 + - -
Macrorhamphosidae
Macrorhamphosus scolopax 0.20 0.10 0.15 0.05 + - -
Scorpaenidae
Helicolenus sp. 0.40 0.21 0.88 0.43 + - +
Triglidae
Pterygotrigla pauli 0.20 0.10 0.65 0.15 + - -
Carangidae
Trachurus sp. 0.20 0.10 0.74 0.17 - + -
Pentacerotidae
Pentaceros decacanthus 0.20 0.10 0.20 0.06 - + -
Uranoscopidae
Kathetostoma sp. 0.20 0.10 0.67 0.15 + - —
Gempylidae
Rexea solandri 1.39 0.72 242 4.37 + - -
Unidentified osteichthyans 51.98 27.12 30.98 3020.44 + + +
Mollusca 16.27 8.49 11.81 330.23
Gastropoda sp. 0.20 0.10 0.04 0.03 - - +
Cephalopoda 16.07 8.39 11.77 323.86
Ommastrephidae sp. 7.54 3.93 9.40 100.54 - + +
Octopodidae sp. 4.17 2.17 1.64 15.90 - + +
Unidentified Cephalopoda 4.37 2.28 0.72 13.09 + + +
Crustacea 46.23 24.12 26.56 2343.14
Isopoda
Cymothoidae
Bathynomus sp. 3.57 1.86 1.03 10.34 + + -
Decapoda 42.66 22.26 25.53 2038.56
Rhynchocinetidae sp. 0.60 0.31 0.30 0.36 + - +
Pasiphaeidae sp. 0.20 0.10 0.06 0.03 + - —
Galatheidae
Munidae gregaria 2.78 1.45 0.98 6.76 + - —
Unidentified shrimp 10.12 5.28 2.93 83.05 + + +
Paguridae sp. 1.39 0.72 0.40 1.56 + + +
Majidae
Platymaia maoria 4.17 2.17 2.49 19.45 + + -
Portunidae
Nectocarcinus bennetti 5.56 2.90 9.28 67.67 + — +
Unidentified crub 17.86 9.32 9.08 328.60 + + +
Echinodermata
Ophiuroidae sp. 0.79 0.41 0.20 0.49 - — +
Miscellaneous 19.84 10.35 2.57 256.33
Sea wood 0.20 0.10 0.02 0.02 - - +
Digested food or chyme 19.44 10.14 2.52 246.29 + + +
Human garbage
Plastic bag 0.20 0.10 0.03 0.03 — - +
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families of Decapoda were found (Table 3). These
comprised the second most important prey category
(15.2%) (Fig. 8). Two families of Cephalopoda
(2.1%) were consumed, mainly Ommastrephidae
(0.79%6), and were the third most important category.
Most fish remains in the stomachs were digested and
hence represented by muscle and skeletal material,
including otoliths, lenses and scales (19.5%).

The importance of the various prey species or
groups differs not only by areas (Challenger Plateau,
Wanganella Bank and Three Kings Ridge), but also
according to the size of the sharks.

On the Challenger Plateau, fishes (55.4%), espe-
cially Zenion sp. (0.2%), and Decapoda (41.0%),
especially Platymaia maoria (1.8%), dominated the
stomach contents (Table 3, Fig. 8). The identified
contents included 8 families of fishes, one family of
Isopoda, 6 families of Decapoda, and one family of
Echinodermata (Table 3). For sharks 500-599 mm
TL and 900-999 mm TL, fishes (33.3% and 72.2%,
respectively) were the most important prey item in
terms of percent of total IRI (Table 4). For the other

size groups, Crustacea (27.7-94.6%) were the most
important prey item of total IRI (Table 4).

On the Wanganella Bank, fishes (72.2%3), especial-
ly Myctophidae spp. (2.0%), dominated the stomach
contents (Table 3, Fig. 8), Decapoda being the
second most important category (22.6%)(Fig. 8).
The identified contents included 4 families of fishes,
two families of Cephalopoda, one family of Isopoda,
and two families of Decapoda (Table 3). No stom-
achs of sharks smaller than 600mm TL were ex-
amined in this area. For sharks 700-799 mm TL,
fishes (42.19¢) and Crustacea (55.7%) dominated
the contents (Table 4). For other size groups, fishes
(45.0-100%) were the most important prey category
(Table 4).

On the Three Kings Ridge, fishes (88.795), espe-
cially Myctophidae spp. (27.4%), dominated the
stomach contents (Table 3, Fig. 8). Identified con-
tents included three families of fishes, two families of
Cephalopoda, four families of Decapoda, and one
family of Echinodermata (Table 3). For sharks 400—
499 mm TL, Mollusca (63.7%) dominated the con-
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tents. For other size groups, fishes (81.7-94.29%)
were the most important prey category (Table 4).
The weight of the stomach contents averaged
1.09% (range of 0.03—-11.11%) of the body weight in
the 70 specimens for which body weights as well as
stomach weights (excluding empty stomachs) were
measured (Table 5). The highest and lowest average
stomach contents weight: body weight ratios were
2.90% (in specimens of 1000-1099 mm TL) and
0.39% (in specimens of 500-599 mm TL) (Table 5).

Table 4.

Discussion

Previous accounts of G. attenuatus limited its geo-
graphical distribution to New Zealand (Garrick,
1954; Compagno, 1973, 1988; Ayling and Cox, 1982;
Paul, 1986; Paulin et al., 1989; Nakaya, 1990), the
localities reported (from only three specimens) being
on the continental shelf [Garrick, 1954; Compagno,
1988 (same specimens examined as 1973)] (Fig. 1).
Three further specimens, which are deposited in the

Items of higher taxonomic groups from stomach contents of Gollum attenuatus indicating percent

occurrence of total IRI (Index of Relative Importance) by size groups, 100 mm TL intervals, and collection

areas

TL (mm) 400-499 500-599 600-699 700-799  800-899 900-999  1000-1099  Overall
Challenger Plateau
Pisces 3.80 33.33 0.00 6.54 48.76 72.16 5.43 55.40
Mollusca 0.00 7.22 4.93 0.00 0.00 0.02 0.00 0.06
Crustacea 27.66 21.53 77.29 93.46 50.05 24.39 94.57 40.98
Echinodermata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Miscellaneous 68.54 37.92 17.78 0.00 1.19 3.42 0.00 3.56
Wanganella Bank
Pisces — — 100.00 42.07 78.58 65.20 45.02 72.16
Mollusca — — 0.00 0.61 4.15 8.28 0.00 4.37
Crustacea — — 0.00 55.67 16.91 25.33 15.14 22.57
Echinodermata — — 0.00 0.00 0.00 0.00 0.00 0.00
Miscellaneous — — 0.00 1.66 0.37 1.19 39.85 0.89
Three Kings Ridge
Pisces 36.30 94.22 81.68 90.85 86.13 90.74 87.86 88.69
Mollusca 63.70 3.32 12.92 1.19 2.36 1.00 3.63 2.73
Crustacea 0.00 2.06 4.85 5.35 10.25 6.54 8.51 7.25
Echinodermata 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.01
Miscellaneous 0.00 0.40 0.54 2.61 1.21 1.73 0.00 1.32
Overall
Pisces 16.26 83.57 78.78 79.80 79.36 83.58 53.96 81.05
Mollusca 11.62 4.94 13.04 1.01 1.84 1.07 0.95 2.14
Crustacea 18.93 5.47 7.19 16.94 17.84 13.24 42.38 15.15
Echinodermata 0.00 0.00 0.00 0.00 0.02 0.00 0.00 <0.01
Miscellaneous 53.19 6.02 0.98 2.25 0.94 2.10 2.72 1.66
Table 5. Stomach content weight expressed as percent of body weight (average and range) for different size

intervals of Gollum attenuatus

TL (mm) Number of specimens Average (%) Range (%)
400~ 499 4 1.93 0.85- 4.90
500- 599 2 0.39 0.33- 0.45
600— 699 5 0.78 0.58- 1.08
700- 799 12 0.77 0.03- 1.89
800~ 899 20 0.81 0.06— 2.02
900- 999 24 1.25 0.07-11.11
1000-1099 3 2.90 0.45- 7.59

Total 70 1.09 0.03-11.11
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National Science Museum, Tokyo (NSMT), were
caught with bottom trawl nets during a fisheries
research survey by R/V Shinkai Maru (JAMARC)
around New Zealand (Nakaya, 1990), but their loc-
alities (off the Snares Islands) were not given in
Nakaya’s report. Bottom trawls by commercial and
research vessels may catch G. attenuatus around
New Zealand, but if so, no information has been
given of their catch numbers or localities in reports
of fisheries research in the waters around New Zea-
land, despite the fact that these reports include infor-
mation on several other species of sharks which have
important commercial values (Francis, 1981; van
den Broek et al., 1984; Kono and Tokusa, 1985).

The large number of records from the present
study from the Challenger Plateau, Wanganella
Bank and Three Kings Ridge markedly expand the
known distribution of G. attenuatus around New
Zealand. In the above areas G. attenuatus was a
common component of the longline catch.

In the present study, juveniles, young and adults
were caught in the same longline operations, al-
though juveniles and young made up a conspicuously
smaller part of the catch than did adults. This smal-
ler catch of juveniles and young is probably due to
catch selectivity of the longline gear. G. attenuatus
probably occurs in schools, because operations in the
three areas usually caught large numbers of the
species. However, G. attenuatus was not caught in 11
other areas despite a high fishing effort. No major
differences in temperature and salinity were found
between the three areas where G. attenuatus was
collected and the remaining areas where it was not
taken. Its absence from the latter appears to be
related to factors other than temperature and salini-
ty. One interpretation is that the sharks may move by
school around New Zealand.

Within the most commonly collected size range
(i.e., greater than 900mm TL) the proportion of
large females was higher than that of males. This
suggests that although the size at maturity of both
sexes is the same (700mm TL) (Yano, 1993), fe-
males grow larger than males.

Paul (1986) reported that G. attenuatus is present
in depths below 200m, but is nowhere very abun-
dant. In the present study, the highest abundance of
G. attenuatus was in 500-599 m, being the same in
the three areas. Previously, G. attenuatus has been
recorded from depths of 216 m (holotype specimen
of Garrick, 1954), and 315-509 m (Nakaya, 1990).
These depths are well within the depth ranges found

in the present study. Although the bottom conditions
in the three collection areas were different, namely, a
gentle slope on the Challenger Plateau, a steep slope
on the Wanganella Bank, and a plateau on the Three
Kings Ridge, the sharks had the same depth prefer-
ence (i.e., 500-600m) in these areas. G. attenuatus
appears to live in a very limited depth range (mainly
400-600m). This is probably due to the species’
reproductive habits, water temperature and salinity,
and/or the presence of prey animals.

The sex ratio of collected specimens of G. attenua-
tus was 1:1 in each of the three collection areas.
Yano (1993) reported that the sex ratio of embryos
was also 1:1.

The largest size for both sexes of G. attenuatus
collected (1067mm TL for male and 1092mm TL
for female) were greater than the maximum size
previously recorded (955 mm TL for male and 1015
mm TL for female; Compagno, 1988).

There are no published observations on the food
habits of G. attenuatus (Compagno, 1984). The data
here suggest that G. attenuatus consumed, in order of
importance, fishes and crustaceans. Specific differ-
ences in prey items could be expected when compar-
ing geographically separated collection areas; the
sharks collected on the Challenger Plateau fed pri-
marily on Crustacea, whereas those from the Wanga-
nella Bank and Three Kings Ridge fed largely on
fish. This is probably a result of prey-abundance
differences between the areas rather than prey selec-
tion by the sharks. Some evidence that Crustacea are
more abundant on the Challenger Plateau than on
the other two areas is seen in that the same species of
crab as consumed by G. attenuatus was found to be
entangled on the bottom longline hooks only in the
Challenger Plateau fishing operations.

Size-dependent prey preference by G. attenuatus
was found on the Challenger Plateau; sharks less
than 500mm TL fed primarily on Cephalopoda
whereas those greater than 500 mm TL were largely
fish eaters. These data suggest that Cephalopoda may
be important in the diets of juvenile sharks, at least,
in this area.

There was a marked decrease in catch rates with
increased distance of the hook from the bottom,
suggesting that G. attenuatus feeds on or near the
bottom. This, together with the nature of the food
items in the stomach contents, suggests that G. atten-
uatus feeds mainly on bottom living animals and also
scavenges. The teeth of G. attenuatus are small, and
closely crowded so that the successional series over-
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lap, as reported by Garrick (1954). This suggests
that the feeding mechanism of G. attenuatus is of the
suction-grasping type.
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