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Studies on Deep-sea Sharks in Kumano-nada Region

Hiroshi KOBAYASHI

Faculty of Fisheries, Mie University

This study was performed in the Kumano-nada region along the Pacific
coast of Japan, mainly, by fishing tests using bottom longline, in order to
clarity distribution and ecological characteristics of deep-sea shark and their
relationship with deep-sea bottom longline. The following are the results
obtained.

1. Areas of fishing tests are located at 5 ~15 miles from the coasts of
Nagashima, Owase and Atawa.

Marine environment (water temperature and salinity) of deep-sea in these
regions (200~1,100m) was stable the whole year, and difference among fish-
ing grounds were also quite small. The dissolved oxygen was 1.6~1.7mL/L,
and it reached to 2.1mL./L at 1,500m-depth. Bottom topgraphy of the fishing
ground of Nagashima and Owase offshores was relatively plateau at a dis-
tance from a submarine valley, but the region of the fishing ground of Atawa
offshore was just over the valley or over uneven steep slopes around the
valley. Sea bed was covered with fine mud.

2. Shapes of branch-lines of bottom longline on the sea bed is an impor-
tant facter for the evaluation of efficiencies of fishlng gear, and it is
determined by buoyancy of floats and ropes, their current-resistance, the
fixing power of sinker and its current-resistance and the speed of current on
the sea bottom. Theoretical calculation based on our data showed that
branch-lines on the sea bottom would be almost in a vertical position.

3. Deep-sea sharks, confirmed for their inhabitation in Kumano-nada
region through this study, reached to 31 species covering 24 genera of 8
families (3 families, 10 genera, 19 species by bottom longline and 7 families,
13 genera, 17 species by bottom gill net) including known, new and rare
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species in this region. Among them, dogfish sharks (18 species of 9 genera)
were compared with the sharks of squalidae reported so far in different
region (Choshi-offshore and Suruga-Bay, Taniuchi, Tanaka and Yano ).
Commonness of the species in adjoining region were high compared to those
in the separated regions (Choshi and Kumano, separated by Suruga-Bay).

4. Needle dogfish, Centrophorus acus, and birdbeak dogfish, Deania
calcea, were the highest catches and the first dominant species in fishing
grounds of Nagashima and Owase offshores (former species) and Atawa
offshore (latter one), relatively. Second and less dominant species varied
depending on the fishing ground. When content of the species were compared
by the Morisita's C; fishing ground of Nagashima and Owase offshores
showed quite high similarity, while Atawa offshore showed a low similarity
compared to the former two grounds. Consequently, the shark biota were
clearly different depending on the fishing grounds in terms of both the
contents in their species and amounts.

5. Hooked-rate at different sea depths (distribution) were checked on deep-
sea sharks (mainly dogfish shark) independently of the species. A peak of
the hooked-rate was found at 300~500m in each fishing ground. The ratio
decreased gradually as the depth exceeded this level, but increased again; a
layer with quite high hooked-rate was found at more than 1,000 m-depths at
the Nagashima fishing ground. This could be an indication that there would
be a layer (s) with high density of sharks under futher deepend area. These
change in the depth were basically the same in all the studied fishing
grounds, although the species-content was different. In addition, these results
corresponded well with another result of fishing tests of Forster et al. (1970)
performed in a western area of the Indian Ocean.

As regarding the species, their disiribution areas were overlapping, their
areas of high hooked-rate differed and the species with frequent catching
were spesified by the flishing ground and sea depth. Catches in number
regarding species and their varibility differed depending on the fishing
ground. It was also found that shark biota changed with sea depth.

6. The main distribution region of needle dogfish, Centrophorus acus, was
located around the axes of the valley and leafscale gulpershark, Centrophorus
squamosus, were located around the ridg of countourelines, respectively.

A negative correlation was found between the two species on their
simaltaneous catching., Also, no overlap was found with regard to the
distribution of great lanternshark, Etmopierus princeps, and Brown lantern-
shark, Etmopterus unicolor, clearly indicating their habitat segregation.
Deep-sea shark, thus, were forming their habitat independent from each other
by each own specific conditions of topography and depth.

7. Based on the catching tendency along the longline, it was found that
spatial distribution of deep-sea sharks on the sea bed is approximated at
random.

Based on the catching tendency along the branch-line, it was found that
dogfish sharks were not always leading a bottom-clinging life; all species
show feeding activity asending over 10 meters from the sea bed.

8. Results of an examination on the relationship beiween marine environ-
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ments and catches indicated that the adaptation ability of deep-sea sharks
into marine environments was relatively high.

It seems reasonable that the topographic characteristics, but not a marine
enviroment, are concerned with these specific species of deep-sea shark as
factors which restricted and identified them into one group.

9. Hooked-rate for night operation was remarkably high compared to day
operation. This result indicate that feeding activity of dogfish sharks is more
frequent al night than day.

10. Scavengers were found to be the most frequent natural enemy of dog-
fish sharks judging from the signs of damage, in addition to some sharks as
the enemy fish. No prey-predator correlations, however, were found among
caught sharks. Rate of damaged sharks was low (5.2% in average). This
result seem to indicate that sharks are highly tolerant againist natural
enemies.

11. Biological examination and observation

a ) Positions of mode of T.L. composition were clearly different
between male and female {(female was bigger ) in the case of birdbeak
dogfish, Deania calcea and blackbelly lanternshark, Etmopterus lucifer.
Two modes were observed for needle dogfish, C. acus, leafscale gulpershark,
C. sguamosus, birdbeak doglish, D. calcea, brown lanternshark, E. unicolor,
and velvet dogfish, Scymnodon squamulosus,. Their caiches in number were
low at smaller side of the mode's position, although the results could be
explained as matter of selecting the fishing gear. The Position of the mode
of spatularsnout catfish, Apristurus platyrhynchus, and great lanternshark, K.
princeps, were unclear because of insuflicient data.

b ) A distinct relationship on a curved line was observed between the
total length and weight. The equational relationship is shown in Table
14. The relationship varied depending on the investigated months (season) in
the case of birdbeak dogfish, D. calcea, and blackbelly lanternshark, ZE.
lucifer.

¢) L/B (ratio of body weight to liver) was species-dependent, but the
rate fluctuated widely even among strain of the same species. Mean values
of the LB of spatularsnout catfish, Apristurus platyriynchus, and blackbelly
lanternshark, E. lucifer, were below 10% and 12~13%, respectively.

Sharks of the genus Centrophrus showed over 20% of the rate; this was
the highest value among sharks of family Squalidae which had been fished
in this region. Based on the liver function of sharks (Baldridge, Castro and
Compagno ) the size in the L /B seemed to be reflecting strongly each
species strength of action ability. In addition, obvious changes in the L./B
were observed depending on the investigated month (season) in the case of
birdbeak dogfish, Deania calcea, and blackbelly lanternshark, E. lucifer,
(see Fig. 32).

d ) Macroscopic observation of stomach contents indicated that deep-sea
sharks were praying upon many creatures ranging from the sea bottom to
the surface layer despite the fact that they were deep-layer living sharks.
Surface-living fishes, were found in stomachs of birdbeak dogfish, D. calcea,
and sharks of the genus Centrophorus. The L./B of these sharks were high,
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reflecting their high action abilities.

e ) The size of sexual maturation was generally large in females

among sharks fished in this region, and this difference was remarkable
especially in blackbelly lanternshark, E. lucifer, and brown lanternzhark, E.
unicolor,
Most sharks of the family Squalidae in this region showed a sex
retio of 1 : 1 for a whole year, although some monthly (season) variations
were found in bridbeak dogfish, D. caleec, and blackbelly lanternshark, K.
lucifer.

The mode of reproduction of false catshark, Pseudotriakis micrdon, was
the mode of non-placental type and the nutritional type of embryo was not
oophagous.

Observation of the clasper, uterus and sexual gland confirmed that all
the examined strains of needle dogfish, C. acus, and leafscale gulpershark, C.
squamosus, were immature. Most birdbeak dogfish, D. calcea, were im-
mature, and only two matured females were observed., The egg case was
observed for a whole year in the oviduct of spatularsnout catshark,
Apristurus platyrhynchus, (oviparous). In the case of blackbelly lantern-
shark, E. lucifer, embryo was found in Augast and large ovarian eggs and
fertilized eggs were observed for a whole year. In the case of brown lantern-
shark, E. unicolor, an embryo and large ovarian eggs were observed in
April and in May and October, respectively.

Testis of the male of these sharks was swelling, and seminal fluides
were observed for a whole year. But the data on most species were still
fragmentary. In order to fulfill these unseitled term, further studies are
required expanding the investigation regions.

12. Bottom longline in the deep-sea has very little competitions with other
fisheries, topographic limitations are negligible and it can be performed by
a small number of people using a small boat. Therefore, development and
application of deep-sea fishing ground in the Kumano-nada region, which
has very little utility value at present, can be considered as an extention of
present fisheries. Since deep-sea sharks are one of the few remaining
{isheries resources undeveroped, proper fishing conirol and application will
be the important subjects we have to solve considering future developments of
local fisheries.

Key words : Deep-sea shark
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Fig. 2. Schematic illustration of laying of bottom gill-net.
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Vertical distribution of water
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results of sounding conducted in the present studies.
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Table 1. Specification of bottom long line (one branch line)
used in the trial fishing

Formality Size Weight Nomber Note
or length
Main line 3 X4 d. 10mm 50m 1 Density 0.90
Branch line Cs: 1.0
Twine 2.5mm 300cm 1
Michiito Snood No.860 100cm 10
Harisu Snood No.22 55¢m 10
Hook Mutsubari No.23 6.6cm 10
Snap B gata 1
Swivel 3 Mata 10
Kirase Snood No.30 250cm 1
Float M-1300 114mm 2808 1 Volume 775.7cuf
Density 0.354
Cr:05
Sinker Iron 400 Max.d.69mm 169758 1 Volume 250cd
Density 6.79
n 0.6
Swivel Hakogata 1

Ca, Cn, Cs: Coefficient of resistance in water (refer to Yamaguchi et al. 1980).
# @ Frictional resistance on seabed.
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Table 2. Demersal sharks caught at Kumanonada region in the present studies
Species Fishing grounds
Japanese name Scientific name Nagashima Owase Atawa  Botiom gill net
Heterodontidae
Nekozame * Heterodontus japonicus (Dumeril) @
Odontaspididae
Oowanizame Odontaspis ferox (Risso) @
Pseudolriakidae
Oshizame Pseudotriakis microdon  Britto Capello @
Scapanorhynchidae
Mitsukurizame Seapanorhynchus owstoni (Jordan) @
Seylivrhinidae
Herazame Apristurus platyrhynchus (Tanaka) @ @ @
Nanukazame * Cephaloscyllium umbratiile Jordan et Fowler @
[morizame % Parmaturus pilosus  Garman @
Torazame % Seyliorhinus torazame (Tanaka) @
Triakidae
Shirozate % Musutelus griseus Pietschmann @
Hoshizame * M. manazo Biecker @
Dochizame * T'riakis scyllia Muller et Henle @
Squalidac
Tarouzame Centrophorus acus Garman [} @ @ @
Hireaame C. atromarginatus Garman [ @ [ @
Momijizame C. squamosus {Bonnaterre) @ @ -] ©
Genrokuzame C. tessellatus Garman @
Hadakakasumizame Centroscyllium kamoharai Abe @
Kasumizame C. ritteri Jordan et Fowler @
Y umezame Centroscymnus owstoni Garman @ @ @ @
Yoroizame Dalatias licha (Bonnaterre) @
Heratsunozame Deania calcea (Lowe) @ @ @ ©
Sagamizame 0. hystricosa (Garman) @
Kogikuzame Echinorhinus cookel Pietschmann (-]
Fujikujira Etmopterus lucifer jordan et Snyder @ [ @
Futokarasuzame . princeps Collett @
Karasuzame £, Pusillus (Lowe) @ @ @
Nisckarasuzame L. unicolor (Engelhardt) @ @
Biroudozame Seymnodon squamulosus (Ginther) @ @ ©
[c}”har%-iroudomme S. ichiharai Yano et Tanaka @ @
Futotsunozame Squalus mitsukurd jordan et Fowler &
Squatinidae
Kasuzame * Squatina japonica Bleeker -]
Korozame % S. aebulosa Regan @

2 families 2 families 3 families 7 families

8 genera 6 genera 8 genera 13 genera

15 species 9 species 15 species 17 species

% : Caught depth is less than 200m.
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H B BEMBIE T, b5 AScyliorhinidae £4438 1 J& 1§, v / # X Squalidae 455 /8 8 §8
THbo Fi, FEFMIE T, # ¥ #Pseudotriakidae #4451 J& 1 Fi, b 5 % # Scyliorhi-
nidae FlA3 28 28, v/ ¥ A Squalidae B 5 BIZRETH 3, KIS & » Tl x N /- IR ik
G AR THISRITHE (B0fEtA) TH B, £OWNiREHA B &, &K 24 A Heterodontidae B4 1R
1 ff, 3 A7 =Qdontaspididae #4531 J& 1 i, b 54 X Scyliorhinidae B4 2 & 28, 3 >v 2 Y
+# % Scapanorhynchidae #4351 & 1 fli. FF ¥ # Triakidae $443 2 JB 3%, v / % #Squalidae %}
BT, BLU, # A4 *Squatinidae ¥ IR IBTH D, DL D, EIEH TIHEMEY:
Dy /¥ #Squalidae B s U < HILo 748, FIEHE T IREEIBERME O KRB 2 Mo BLU,
HBiRiBE 9 A M EL > T b, TNETIT, Okapa and Mort (1959) 13, AEEFHE
Wl (ZHEE) EOv AR E LTIZMAR2FEATW Ui, £, A (1981) &, BE oG
A U 1AR24JR26FE 250 U 7co T o2 T 5 &, 15R2TIR30M & 705, T, #L <D
BRe (1982), /I (1983), BLU, /vbk GRFER) &, MENIEE (ZEEME) » 5 5 B2
IBF AR Lico LicdioT, COWBLIC L » THERE Ny AHER RIS DFTI L /ey A JHE %
M5 &, B, oM Bd 5y A, 1THSBSHMEEINTWA &It b,

T DHEEH SAFRIC & » THID THER S NIRRT & L CIRERLT 14 ¥ ¥ A Pseudotriakis
microdon, % 99 % * Centrophorus acus, 7 v 0@ 9 ¥ X Centrophorus tessellatus, -~ 71751 X
3 W Centroscyllium kamoharai, 7 b 71 5 X A Etmopterus princeps, BLU, 41 ¥ 5w
9 K4 X Seymnodon ichiharai EBBIFON B, i, B TEHREO A 4 7 =4 £ Odon-
taspis ferox, BLUF, 3 oA H X Dalatias licha FEHE NS, /4 fic, B &L L TRED
3w 7 ¥ A Scapanorhynchus owstoni®, 3 ¥ 7 Y X Echinorhinus cookei’* &b, L, L,
Okada and Mori, A 5T » THodl (RPEHEORID Y # 48 **RZFR<) SN TV B,
ZOMFIC B BIMEERIC L - TR N -2 HIE 8 OB OMTH 5, Fig. 9 KZ Dkt
BAR Ul £z, COMHETHIE NS oy Ak, ThEcic, PkTh, MBS, BREE,
BEMBXUOZOMNER S, OGS T a (B 1955 « 1965, iy 1982, Hrh 1983,
TaNAKA 1984, TaxiucHr 1984, Yano and Tanaka 1983 «1984), M, Tanaka, Yano
and Tanakald, BB 512819580 /9 # Squalidae Bl v # A #4& U /o, 72, Taniuchi
&, $kFrD Y 2 ¥ A Squalidae B A3 E LT TIBIREERRL /oo Fig. 101, RER MM,
BRI, BLU, ks & 3RO Y 2 F AR Squalidae DY A FHERK LA bDOTH B, T
Moo 3HHE T 2THid 8 M (20.8%) ALBLTWA, F/z, 2 MHSRIOMLEREA & ¥ # iR
OHLEE# 5 &, kT &R TI23ME 10/ (43.5%) 43, $hTih & AERF SRS < 13235 9
T (39.19) A3, BTy & REBFEMEIR T 132478 rh 145 (58.3%) ML TWB, Tk DT, B
Bed 2 (BhTh & RS, AERPRHSELANE) D@k, BT EIRA Sk TR & RRET i

* 1w 2 ¥ AScapanorhynchus owstoni : SESFHEE (FI LIRS KL T h/iclfig» s
3 (REP 1981) ARHid, 1980410 FIHFIMNAED & 4 AN IS N, Th 5D 4 JRIGHEEE L
2EOBICHEL TV, LbL, 20BE IS TVIEN,

* % 3F Y HF R Echinorhinus cookei : ARIZ, TANIUCHTI and YANAGISAWA (1083) Ic&»T, ¥
RS TS, RREPEIR (FLBRME) L oVbTHEGE SR LETS 5. TOWMEIR L MG R,
Taniuchi and Yanagisawalc >\ T2 HHOWETH 5,

ok % HBOFHOKREIOY AP EHE : ¥ N4 ¥ A Rhincodon typus, ¥a%2¥ASphyrna zygaena,
7 A Y A lsurus oxyrinchus, # F WY A Alopias pelagicas, VN X Cetorhinus maximus, &35

# ¥ I Rhizoprionodon acutus, * ¥ v W 2 Carcharhinus japonicus, 3 ¥ % ) ¥ A Prionace
glaucae
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M & OB RTE O E e, FHERKIECFOEEORO EZERLEINEE SV, &
NSO 3 HHED Y A BHHORSRIC I, RS & cE oA D Shic,

Kumanonada regior e Choshi offshore
Odontaspis ferox, Pseudotriakis microdon, Scapunorhynchus {Deopend on Taniuchi)
owstonil, Apristurus platyrhynchus, Centrophorus acus, C. Cirrkigaleus barbifrre, Squalus acanthias,
atromurginatus, C. tessellatus, C. squamosus, Centroscyllinm 8. brevirostris®
kamoharal, C. ritteri, Centroscymnus owstoni, Dalatias licha, (3 Species)
Deanta hystricosa, Echinorhinus cookel, Etmoplerus princeps,
E. unicolor, Scymnodon ichiharai, Squalus mitsulurii
{18 species) Centro- | Centrophorus acus, C. atro- | Cirrhivg-
scymnus | marginatus, Daletins licha, | aleus
Hoterodonw japonicus, Triakis seyllia, rittert Deania caleea, Etmopterus | barbifre,
Cephaloscyllium wmbratile, Deanta calcea, (1 Tucifer, E. pusilius, Squal-
Parmaturus pilosus, Etmopterus pusitius, Species) | E. unicolor, us Japo-
Seyliorhinus tarazame, Etmopterus hcifer, Squatus mitsuhurii nicus
Mustelus griseus, Scymnodon sguamu- Centro- {8 Species)
losus, Mustelus mangzo, Squating phorus (2
Japonica, S. nebulosa {13 species) acus, Species)
Echino-
Heptranchias perlo, Chiloscyllium eolax, rhinus cookel, Centroscydlium hamoharai, | Centroscymnus coelolepis,
Orectolobus japonicus, Galeus eastmain, Etmopterus Cratroscymnus owsiont, squaliolus laticendatus,
Galeorhinus jeponicus, Calliseyllivm princeps Centrophorus squamosus, somniosus pacificus
vennstum, Somniosus pacificus, Squalus Deania calcen,
lainvitlel®, Pristiophorus japonricus {3 Spesivs) Symnodon squamulosus,
S, squamulosus
{9 Species) (6 Speciesy
b Dhisperid on literature Kurmanonada regiion memmmrmmmmm o] (3 Species)
Suruga Bay
b (Depend on Tanaka. Yano and Tanaka)

Fig. 9. Comparison of demersal sharks caught in the present studies at Kumano-
nada region (off Mie prefecture ), with sharks (excluding surface ones)
recorded to have been caught there.

* Squalus blainvillei (Risso) Hiretakatsunozame
This species is mentioned by Okada and Mori (1958), but its occurrence
in Japan was first reported by Chen et al. (1981).

Fig. 10. Comparison of Squalidae sharks confirmed to live at Kumano-nada region
and those recorded to have been found off choshi (Taniuchi) and in Suruga
bay (Tanaka-in Japanese-, Tanaka, Tanaka and Yano).

* Though mentioned in the literatures, its catch has not been confirmed.
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LU, 130D TH 5,

BB COMRSONIERIZ6.30% TI0EASIEES N, BB S Wiz~
5V /¥ A Deania calcea TH B, T OFHIHEIZ2.68% (15UEE) mE L, BESHE LTHE
BT EBTEL, DWT, =kH I AV X Etmopterus unicolor 730.99% (G6MEE), ~3 4

* FUREER ARTF L o80SR 1004 IS 9 B IR AN




REBF DB Y # ] 45

A Apristurus platyhynchus %% 0.94% (83f8{&), 7 ¥4 ¥ 5 Etmopterus lucifer %5 0.719% (40
fEIK), 7 b I 5 XA Etmopterus princeps 7% 0.599% (30f84) DIETH B, ZhoD 5D
AT, OB BHEEEKD2.5%I0ET B,
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Fig. 11. Catch composition of deep-sea sharks caught in fishing ground off Naga-
shima by bottom long line.
Fe : Pseudotriakis microdon, Sc: Apristurus platyrhynchus,
Cd : Seyliorhinus torazame, Nd : Centrophorus acus,
Gs : C. atromarginatus, Lg :C. squamosus, Mg : C. tessellatus,
Bd : Centroscyllium kamoharai, Wd : C. rittert,
Rd : Centroscymnus owstoni, Bid : Deania calcea, Rld : D. hystricosa,
S i: Etmopterus pusillus, Bl :E. lucifer, Gl :E. princeps, Brd :E. unicolor,
1b :Scymnodeon ichiharai, Vd :S. sguamulosus, Ss:Squalus mitsukurii.
Fig. 12, Catch composition of deep-sea sharks caught in fishing ground off Owase
by bottom long line.
Fe : Pseudotriakis microdon, Sc : Apristurus platyrhynchus,
Cd : Scyliorhinus torazame, Nd : Centrophorus acus,
Gs : C. atromarginatus, Lg : C. squamosus, Mg : C. tessellatus,
Bd : Centroscyllium kamoharai, W4 : C. rittert,
Rd : Centroscymnus owstoni, Bid : Deania calcea, Rld : D. hystricosa,
S i: Etmopterus pusilius, Bl \E. lucifer, Gl . E. princeps, Brd E. unicolor,
1b :Seymnodon ichiharal, Vd : 8. squamulosus, Ss :Squalus mitsukurii.
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Fig. 13. Catch composition of deep-sea sharks caught in fishing ground off Atawa
by bottom long line.
Fe : Pseudotriakis microdon, Sc: Apristurus platyrhynchus,
Cd : Seyliorhinus torazame, Nd : Centrophorus acus,
Gs : C. atromarginatus, Lg : C. squamosus, Mg : C, tessellatus,
Bd : Centroscyllium kamoharai, Wd : C. rittert,
Rd : Centroscymnus owstoni, Bid : Deania calcea, Rld : D. hystricosa,
S i:Etmopterus pusillus, Bl | E. lucifer, Gl :E. princeps, Brd | E. unicolor,
Ib :Seymnodon ichiharal, Vd : S. squamulosus, Ss : Squalus mitsukurii,

R . C OMIGOIRIERIZ10.20% CIEESEE S Nice ~F Y/ ¥ A Deania calcea
DEMEEE R &, £ OPMERII5.90% (14408&) # L, S bfe L@t a s &nT
&5, DWT, ~F Y X Apristurus platyrhynchus 75 1.80% (44f8{k), ¥ w7 % 2 Centrophorus
acus 73 0.86% (QURIK), 7 ¥ 7 ¥ 5 Etmopterus lucifer 75 0.73% (16§84K), # 5 2 ¥ % Etmo-
pterus pusillus %50.28% (7T18F) QIETH 2, ThoD L5 FOY A MY T, oo
A D93.0% % ¥ 5,

BEEFNES O OioEERI310.53% TesdEmsaii & N, 2R NLEIR, Fido 2
MG &SI, 7 oY ¥ X Centrophorus acus HEBIIICE W ZFOJESRIX5.73% (345004)
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gL, CORBORESBORMEIICH B, DWW, € 3 YW X Centrophorus squamosus %35 1.28
% (TT{E1K), 7 Y2 ¥ S Etmopterus lucifer 730.80% (48 1K), = * ¥ # Centroscyllium
owstoni H 0.719% (43{f{4&), € o & N4 3 Scymnodon squamulosus »% 0,609 (36{F4k) DIE
LD, ThoD A5 DY A I T6.6%IEBLATV S,

CD& DI EDHBIBNT SR ST T 28R, tho v AT THELLEV, &
fo, BREMESIC B 28R (OHEE) 3o 2SI ERTEY, & 5T, EEORE L,
BLU, BEIECLE, BEMIRE S EEMNERS & AU ERERT A, FEfrhEEE, Ch
5D 2 fE & FTEOMBRS G TR, BEERICBVTORED, MEOEAERLTWA T &2
Sirde

21, REMoLEEE AL E, SRR CHE LTS h oI, 19FhofE (474
%) THDo ¥ A FMEOHERE 2 WEMOMLEE, 545 &, Fig. 4 WRLAHBOITH S, BE
TS & PTG & T, 19 I (B7.9%) MELB L TiliahTwb, &2 A8, i
FRc I 50 2 IO RRBICAIE U Tw 5 BEMEE TSN 9O T T 2 G &3l L
TWhb,

% T, Morisita (1959) DELUEHEMC. 2RKH TN DS D S D+ 2 FiEE B U e,

Table 3. Comparison of similarity coefficient Ci (Morisita 1959)
at the same depth, among three fishing ground

Fishin(?/ depth 300-400m 400-500m 500-600m 600-700m
groun

Nagashima-Owase 0.850 0.790 0.535 0.878
Owase-Atawa 0.137 0.377 0.168 0.044
Nagashima-Atawa 0.067 0.105 0.077 0.040

Table 3%, ZOERTH 5, BEMMEEBEMBIEOBUE R, WFhoEEicsWTHEE
BiTEV, UL L, BEEMEE & FEARSOBEUE R, WIhOBEEIBLTHIERIEV,
T, HOEER LS Th A0, REMNE STHEANE & OBRE I, LOoBERITBVT
SIEFITELS B T RSERMSE SN,

WEKERZ OEEORD ABR LGNS0, DLEOKREHETELS L, O
o A EHEE, BB L OCREMNO 2 5 EEMEE LS TR, HohitEBELTVWA T L
BRIn5,

A . Fig. 15 3, B & > Tl s K A ol Th 5, BRI OMHR
BT » 7ok, FTERFIME L E UiokiiTd 248, EIER o Bvkisic b X THE <
100~650mTH 5, Fie, WM R - KIREEA TV S, BEES200mlIEOKE TR S
£ A NITIL, + R A F A Cephaloseyllium umbratile H523EE (28.8%) THB, 1 &Y
X Parmaturus pilosus D3 UEE (13.8%) THILD. 200mPIED G TIE, & L+ 4 Centro-
phorus atromarginatus D&% < 8k (10.0%), & v 4 ¥+ Dalatias licha #56 ik (7.5
9%), & v X Centrophorus acus D35 ik (6.83%) DIET, v / % #Squalidae Bl 4 A FHA
HiLoTWa, tho 120y A HE, 2~ 4 EFEPREhiac EE a0, Insnhicid, K
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BOER Ul MBEIC & 21 AR oMEHE &L, v/ ¥ A Squaldae o>+ 4 4 5 FEHsdbim L
TR S NICT &0, hid, RS S BB OMREE R LU, BEKEDBEL
PHICH b b D EEZ B,

30 -
Fishing ground of Atawa offshore
Pseudotriekis microdon, Scyliorhinus torazame, 25 -
Centrophorus tessellutus, Deania hystricosa -
{4 Species) hd
o
S
20
Apristurus pletyrhynchus, 2
Centrophorus acus, C. atro- Ftmopterus unicolor, -
marginatus, . squamosus, Scymnodon ichiharai - 15 -
Centroscymnius owstond, e
Deania celfeea, Etmopterus 2 B
Tueifer, E. pusillius, Species} .2
Scymnaodon squamulosus g8
= 16 -
z
{9 Species)
Squains mitsukurii,
Centroscytlivm 5
kamoharat,
C. ritterd,
b Fishing ground of Owase offshore Etmopterus princeps l l I l l l
(4 Species) Bs Gos Sas Gus N4 Lg Ks Ps Ds
Fishing ground of Nugashima offshore Fo Bls Ds Bad Gs Rd Bid As

Species

Fig. 14. Comparison of deep-sea sharks caught by bottom long line, among three
fishing ground.

Fig. 15. Catch composition of demersal sharks caught by bottom gill-net off Atawa.
Bs :Heterodontus japonicus, Fo :Odontaspis forox, Gos :Seapanorhynchus
owstoni, Bls : Cephaloscyllium umbratile, Sas : Parmaturus pilosus, Ds :
Mustelus griseus, Gus :M. manazo, Bad :Triakis scyllia, Nd :Centro-
phorus acus, Gs :C. atromarginatus, Lg :C. tessellatus, Rd :Centro-
scymnus owstoni, Ks : Dalatias licha, Bid :Deania caicea, Ps : Echinor-
hinus cookei, As : Squatina japonica, Ds : S. nebulosa.

V. BEORNT
1. 57 O—fEittkR

a. LR BN LB ORER (DR OMIEE) AEDk > i bl Tl
PERETICEEZANE LT, HEOEEL2100m I &ITXKS LEOKIBROMHREH N,

Fig. 17 &, TOMRI & » T N7 Gtk v A O LR EDBBER L2 DT
H5,
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223501)

Pishing ground of Atawa offshore
Pseudotriakis microdon, Apristurus platyrhynchus,
Seyliorhinus torazame, Centrophorus tessellatus,
Deania hystricosu, Etmopterus pusillus,

E. leifer, K. unicolor, Seymnodon squamulosus,
8. ichiharai

(10 Species)

Centrophorus acus, C. atromarginatus,
C. squamosus, Centroscymnus owstint,
Deania calcea

Hooked rate (%)

(5 Species)

P

Heterodontus japonica, Odontaspis ferox,
Scapanorhynchus owstoni, Mustelus griseus,
M. manazo, Triakis scyllie, Dalatias licha,
Echinorhinus cookel, Squatine jeponica,
S. nebulosa (12 Species) N

Bottom gill-net T
& 200 SIOO 4]00 5’00 6100 7‘00 3‘00 8[00 10{00

806 400 500 800 700 800 300 1000 {00

Depth of calch (m)

Fig. 16. Comparison of deep-sea sharks caught by bottom long line, with demersal
sharks caught by bottom gill-net in fishing ground off Atawa.
Fig. 17. Catch depth and hooked rate of deep-sea sharks, mainly Squalidae sharks,
at Kumanonada region.
@@ . Nagashima offshore O———O : Owase offshore
@——® : Atawa offshore O O : Forster et al, (1970)

BB Tid, 200~300micB i) 2R ME.6%TH - foo 300~400m T149.3% & THINT
B0, COEEE—2OE—7 & LTHDHEICBITT 5, 900~1000mTIE, 7 b4 5 A4 X
Etmopterus princeps MEEEhn, BUBINLS.0% &L 5, X 5T, =& N 5 R 4 Etmopterus
unicolor MW ENIZ1000~1100m T, 1588 & EbHTHWEERL 2,

RIS T, SR EIT » FoIB DB, T00mEPURICBR SN T W B 7%, T OEERLIEE
DOEENIZIA S TR WA, oIk 28R e~ 271, 400~500mIcFEET 5,

W T i3, 200~300mic B BRI 2 TH » /o ¥ 07 ¥ A Centrophorus acus
MERWEN12300~400m THe b < 12.5%6F THMT 50 COEEE—DDE -2 L LTHDL,
700~800m CH UHIMEENICEITS 5, T L DT, BT &K » THERILNRL 548, RO v —
7 BEHLNBEE R, S FRICBWTh, 300~500micFEET S &, Tibb, Lo
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PIRIEH U TH B BN ot,

—7F, Forster et al. (1970) ASPHERA v FEE< 74 2 H VBT T - 72 BT I £ 3
IR ORRE A5 &, BEEEAS100~199m i B B EER 1L, 4.3% & RISV, L L, ZERE
BT LSO L, 400~499mTIRI11.8% &85, OB E—>DE—2 & LTHDT 2
2800~899m i iF BEPR L, € I ¥ ¥ # Centrophorus Squamosus MEHEENBE54E &b
T\ ORI, MBI 2., BRMNGE, B&O, WSO MR OB
EELHELTVWB T EMtbr s (Fig. 17T 8. TDL ST, ForsTER et al. 34T - 7 HIBEN)
I & ¥ THEMF OB B 1 2 RO R 0B LER A3, AERIEE &L L Tnw BT &3,
EOOTHBREVHER TS 5, TN, HEHOMEHEBEIOHEMAE D THS S, F M
BTl S hicd ¥ A Pseudotriakis microdon , & 3 ¥4 % Centrophorus squamosus,
T A ¥ A Centrophorus JRDY X, BET, 2 4 ¥ 4 Centroscymnus owstoni 15 & DS &
LTI T AHNNERERD GBI NTOB T &, EhDTEEL, Th S04 A8, =
RERY F VNEHETHE T LEMES,

b, BEELAEL Fig. 18 &, HELEES N E OBBRERIBINOR L2 DTH 5,

Number of species

2!00 3|00 4!00 5‘00 8‘00 7‘00 8.00 8‘00 lOIOO

300 400 500 800 700 BOO  80C 1000 1100

Depth of catch (m)

Fig. 18. Catch depth and number of species of deep-sea sharks, mainly Squalidae
sharks, at Kumanonada region.
@@ : Nagashima offshore O———0 : Owase offshore
@———@®@ : Atawa offshore O O : Forster et al. (1970)



TR 2 OEERE 13, BEMRIE T, 500~600micB\\T, MIEEIIEISHR 758 (46.
79%), RS T, 500~600m T 9 fidh 8 5 (88.9%), FIHFIIE TIL, 400~500m T15H
h13FE (86.7%) T&H 5, FORSTER et al. 25T - Fo IR ORI % & 5 & I RU3400~599

mf‘f{sji:t)g(‘\o

TOES, WFNOBIBIB VTS, 400~600m %A 5 & FHEREAGRDEICBITT 5,
THbE, BB LMY, HECHIET 2 MEESHENT 5, £/ RUEETH-TH

RERF R DB 2 3]

s AR I & > THEEY %,

Table 4. Comparison of Jaccard’s common coefficient between adjacent depth

Fishing ground of Nagashima off shore

Depth sge%}zg 300-400m | 400-500 | 500-600 | 600-700 | 700-800 [800-800 |900-1000 | 1000~
200-300m| 2 0.3333 | 0.1428 | 0.1250 0 0 0 0 0
300-400 2 0.3333 | 0.1250 0 0 0 0 0
400-500 6 0.4444 | 0.4285 | 0.2222 0 0 0
500-600 7 0.2222 | 0.5000 | 0.0909 | 0.1111 0
600-700 4 0.5000 | 0.1250 0 0
700-800 5 0.1111 0 0
800-900 5 0.6000 | 0,1666
900-1000 3 0.2500

Fishing ground of Owase offshore

Depth ngéc‘gfes 300-400m | 500-600 | 600-700
300-400m 4 0.5714 0.2000 0.1000
400-500 7 0.6666 0.4000
500-600 8 0.6666

Fishing ground of Atawa offshore
' No.of

Depth species 300-400 m 400-500 500-600 600-700 700-800 800-500
200-300 m 2 0.0909 0.1538 0 0.1818 0.1666 0.1250
300-400 10 0.6423 0.4615 0.4000 0.3636 0.4166
400-500 13 0.6923 0.7142 0.3846 0.5384
500-600 9 0.6666 0.4000 0.6000
600-700 11 0.4545 0.6363
700-800 5 0.7142
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Table 4 3, Jaccarp OHEFRECEZEM L, KO LAEERNOMKEEE L0 TH 5,
SH VT hIcB VT b 2 BRI OB 355 <, N Bl LW EL 183, BEMiuE
T3, 400mPlE &600m I, 500m bl &800mELZE, %72, 600m, 700 m ¥ & U800 m LI & 900
mPIBEE O, SLERESASNE W, UL, BB, &0, MMM, e
LB B 2Ll OMIIERE & & blciibd 208, M@0 &a 2 Eidbitneg
Vo Tk, Fe, BEOET bEBMIIGICLNTERCHTH 5, TN OO, FEROBE
BRI DR OEIE 028, BEMREIC N TRENES B cakadwa s, $4bs
ENENORMOLEREBHEDEN, LW L%2BHT 26D EEZ 5,

¢, Bl & DR &SR AR &k - CHIEBEE CERERED) MR B T &I, £REREY
KbELoNTWB, BITHTI, v A& UTHIBIRE BE LRI > WTRET L 7228,
AT, HHIHREST 5,

Fig. 19—A. —B. (&, COMRBOTERHE N/ RERE v 2 S0 OBEE &Sk & ol
BERLILOGDTH B, iz, Table 5 &, KUEAIC & » THME S 74 SR O B W FE o el
WETH D, &51T, Table 6 ICERIMEIC & - Tl & e BN 2 BIOMWBEEE AR Uiz,

1. ~3 %X Apristurus platyrhynchus BEWEBICBWTEHE NI, HHEE IEL, &
DI BV T H300~400mPUBET H 5, FHRASR SBEOER L, EBHMEIBH600~700m, B
BRI 400~500m T 5o M ESETIE, 900m$ THEEATER S Wb, HEEEK
g, AEOMHRIZIH STV,

2. Fa g A Centrophorus acus FIHFIIRE TR SEHERT O, WEEER, BRI
B8500~700m, EEMIEEH300~600mTh b, TN 5D 2HISTIE, HEEAMIDIE W,
AHOWARAE, WO T BE TIRRBES R H - oo FTHFIMIE T, 300~900m D Wi T
fEsh, COBBICE VT SIRE SO E D TO 5, SRR &8 VIR, 300~400
mIZHFIEL, 8.5% Th »lzo iz, 800~00mDFHHT BV T, $HERIZ5.9% &R ITE Ik
Hizp s &id, 00mPIRIC B WT S RBAMEBEL, PROVEVIEERELTVWE D EE
ABLENTE S,

3. b V¥ A Centrophorus atromarginatus 3T NM S A TOEH, BEEMNE
L UM T, BiEkolic & &% 5, FEFNEETE, 300~900m D7kIKh & &
Nico SR AN SE W IKIRIZT00~800mIZ1EAET B

4. E 3 V¥ A Centrophorus squamosus EBihE X UREMNE T, BEE&RRIES h
L& EE B, LipL, MHEIRG TR, B2 B 5ot % 5D, ¥ o v+ 4 &EBE00~400m
VIBROAKED SIS N Tw 5o $RERME SFRVKIEIE, 500~600micfEAET 508, $ulERO%
LR S, COREELBCBOTOIROE NI EMHEES NS,

5. 2 X ¥ A Centroscymnus owstoni  3HHHEVWTFNHL S EFI TV EY, BEEME LUE
Wi B 1 A IREEEREIER I O,

FTERFTRRE T, 400~900m D W FRo7kisns & b AEBMSIEE S N e, KEOKMRIE, T

#*  Jaccard ORI, 2 E0XTEI 5N B,

c

CC= e
a+b-—=¢

7efil, a: aifBOHREE, b bSO, ¢ @ B oMERE.
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Fig. 19-A. Catch depth and hooked rate of deep-sea sharks, as grouped by species,
at Kumanonada region.
Spatularsnout catshark :Apristurus platyhynchus, Needle dogfish :
Centrophorus acus, Gulper shark :C. atromarginatus, Leafscale gulper-
shark : C. squamosus, Roughskin dogfish : Centroscymnus owstoni,

Fig. 19-B. Catch depth and hooked rate of deep-sea sharks, as grouped by species,
at Kumanonada region.
Birdbeak dogfish : Deania calcea, Blackbelly lanternshark : Etmopterus
lucifer, Brown lanternshark : E.unicolor, Velvet dogfish :Seymnodon

squamulosus.

Iz Lo 0iE B AR E DN TV B, COEEAIE, Ao FuLA, 900mEiEA
AYMHCEHET AL ATRETEEDEEL LI LNTE S,
6. ~NF v/ ¥ % Deania calcea FEMISICEHY HEMHERE X, 400~800mTH B, T D
BELIETE, HEEMRT AL RTELh -1, £, BB TR, 700mRIBEO&ER =K<
Fo¥d, HAEER ORI Sh TRV, 300mElEEy SIS h T 5, SRR &5V IKIK
AT & $500~600mIcFEET 5o SIS B 20, 300~600m /KIS,

ORIz L EE B,
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Table 5. Catch depth of low-dominant-priority species caught by bottom long line

Fishing

Species Nagashima offshore Owase offshore Atawa offshore
Psedotriakis - _
micrdon 300-500m
Scyliorihinus _ _ 300-400m
torazame
Centrophorus - _
tessellc}zotus 300-700m
Centroscyllium _— —
Famoharal 800-1000m
C. ritteri 400-600m — —
Deania _ —
hystricosa 400-600m
Etmopterus
pustilus 400-600m 400-600m 300-800m
S d
SoAThares 800-900m — 600-700m
Squalus — —
il 200-300m

Table 6. Catch depth of demersal sharks caught by bottom gill-net

Spesies Number of catch Depth” Temperature
Heterodontus o
japonicus 1 less than 200m 11.0-8.5°C
Qdontaspis

oo P 1 250-300m 9.8

Scapanorhynchus
ows‘?.ona‘ Y 4 270-280m 12.3
Cephaloscylli
u,,fbmﬁ,gey wm 23 less than 200m 12.3
gﬁg’gﬂ”ms 11 less than 200m 12.3
Mustelus griseus 5 less than 200m 12.3
M. manazo 5 less than 200m 12.3
Triakis scyllia 1 less than 200m
Dalatias licha 6 90-599m 5.5-15.5
Echinorhinus
cookel 1 550-650m 5.5- 6.0
Jquatina 3 45- 90m More than 15.5
S. nebulosa 1 less than 200m 12.3

Exclude the dogfish caught by bottom longline.

* ; Depth of Setting longlines.
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7. 7YY Y3 Etmoptrus lucifer BBMESE L UCRBEHNE TR, 200~600m DK, 5
AT, u@ﬂki‘*l&l& B, DIE» S REEHEEhTOR L, SUERSE GEVEE I
300~400m iz & % o S TIE, 200~900m DLW TS 1, fho 2 #iGic H:’\'C_L
,%7}(@@%@573&1“ CEMBHEDNDE, L L, R Rsidtho 2 & 0iE<200~300m iz &
3o TOEDIT, 7V YIElucifer i, WFhOBIBICBLTHEOIKIED SF-> TR
TWa,

8. 7 b H 35 AW A Etmopterus princeps BB MiEIE D800~1100m D 7kIB A & Herhiy i il
Eh, HokED, S RECHEEEN TRV, $PERIZ00~1000m THROE L T.2H TH o

9. =-h 5 RY¥ A Etmopterus unicolor BEBEMEIETIZ, 900~1100m D7k & HEdhiyic i
BENT, SRR EHODTH 148BITE Lo HEEAEIZDIWAS, FIEFIMEE T, 400
~T00m D7KED» Sl s h, REMRBEICENTERY,

10. E oY ¥4 % Scymnodon squamulosus YRR IEEL, 0BV TH40mEEA
ZKiED S E i, BEMIBETIR, 1000m 2B A ZKRTEEMSHER S N, FEFMRE
Tld, 400~900m DIkIB B & h, BRI, BRI LAPWEL BB ENPHDN S,

CokBiT, BRI INSOI0/ED Y A HOWMER S © S 7o TKIS CEFESRT) @i
& o TIRLL, MRITERS b 2508, EAMOREIENET 5, 78bb5, ik » THEMES
B, BUEShBHERBEELEF L L > THEEN S,

$7, 7Y Y S3Etmopterus lucifer, ~3°Y / ¥ A Deania calcea, =& 7 7 X X Etmopterus
unicolor RERAHOGNB LD, FHETS » T HEEMME & EFIEE T, 4 BEER OHEH
PHERT B, TOWBE, FIETHNS C EMTEICEREERFORGIC L 58 VORBH L LT
LHABIENTES, LAL, #OBARSVWTRBPSHLTRVWA, HIEOHENEL 5N 5,
S, CNoOFOEN, BLY, MRSOHE LERBRBI W THENREED EXETHA
Do

d. WK EERE HEMERHEEC k- Tllishs ERT2) AESHEETAI LR, &

D OREINCIEZ L L > TEHSNBE AT, HEABETRLE LITHEEN S, BIIHT
ISR BRI & » TH A SEHEOMERICHREN S 2 T EBHEM LT 5o, T O TIERTHM:
TR TREWLEEETH B ¥ o9 ¥ xCentrophrus acus &€ I V4 Centrophorus squamosus
DHFRERE EHIG I > W THRET L oo

Fig. 20—A. —B. [J4E%E L TIT - f PRI B 1 2 IREA O RS & B R » 5,
a9 RAC acus &EE I VHAC squamosus DEHE 1 HETHNOWERERLIZSDTH
%, E72, Fig. 21 o, —HEDEIEHE Tl S N ORMBIGRER Lie ThoD=E>0RH
LOEDT LEHEN B,

1. # 094 xC acus OEDMIKIEUE, FEBERO BT E O MEEMARD LBHIHRE 2 1 27K T
HBHN, TIVHFAC squamosus &, MHESOUHEDHRERIOBRIE KR TH S, ML b
C OKIBEREN B ENMER BT 5,

.Mgﬁmmmfa?ﬁwﬁwmfmafwéo
. ORI, AOEENRY NS,

Z @ff*?ﬁ (&, TR CEIEER O 0 1dd 208, EhH TERELIOKBICBLWTENENMA

ORI S ERETE BN L TS eI L TVW B L EERT D TH S,
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Fig. 20-A. Density distribution Chooking rate) of needle dogfishes, Centrophorus

acus, caught in a section, 1 minute longitude by 1 minute latitude, in

fishing ground off Atawa.
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Fig. 20-B. Density distribution (hooking rate) of leafscale gulpersharks, Centro-
phoru sguamosus, caught in a section, 1 minute longitude by 1 minute
latitude, in fishing ground of Atawa offshore.
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Fig. 21. By-catch relation needle dogfishes, C. acus, and leafscale gulpersharks,
C. squamosus, caught by long line laid in a single operation in fishing
ground off Atawa,

kS, 2T AOLTESEE, Fu 9 AC acus E~NF Y/ WA Deania calcea DH
T B N, MIREOL BEUKBIEHEY i BN O 548, BIBE CEEAER LT3,
g avHRC acus &, HHEMEROZ2ESPTHEMMRE TRESTMOMALIZH D, ~5 v/ FAD,
calcea |3, HEBSHSEH LB Babis, BLU, BENAScRESEOHINICS 5, Th o OkE
1, Wik & - TR A OB (B, EEBEERE) MESEEZRETSERO— &L
THELTWAbDEERD, £, EEMEEICEBIT 57 M4 9 X4 X Etmopterus princeps
E='h T AW A Etmopterus unicolor ORIC SHPOBMBBEH N, Thoo 2, #
RN L e b TEBE L KR TH » @ Bl S N h o oo T ORRIE, MR
BIOBELOMBE BV E, TbL, ENFNOREMMIL L AEEEEERL TR T &%
RETSDEELD, ZTOERO— & LT, ERHERIOME U /e ket: (PIAE, BEE,
FEICHY B ER L, A L) X AEEBAOEMEEEL 5 EBTE 5,

2. TR

a, JEABICIA - o OlER])  BSERR T A S S N AREBRE S TR0, L L, ¥ A
2, HBRIETHE L To BB IEBIEREOS L BRI LS, £ 0o o 2 JHig,
FNENOBBIC L - THL LTS N2 bDEEZ BT ENTES, LT, —[E 0¥
B BUEARIZIA - FolEER GREEAROZ OERE, DI OERONTE) &, Ik kY
B4 A FEOIRFRIEDNAGTDN G = v ERR L TOE 6D EEZ BT ENTES,

PlEDEZ I ESWT, BME N A HH 5 FORIEEE 2 RE L

BRSSO ASHOKE AT D /7 — Vs, SV FLRTHIZ LM -oT0BEE, TEOK
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MBI XBOY A NS T NAHRIE, R7Y vafhi (Px=m% e /X)) THALNE (&~
o= 1974) 72720, mEGBLTZER (Bifil—A) Yo ofgiEsRcd 3,

Fig. 22 (&, —[ElOEICEB T 5—ROKMOEEEAKOMHENHOBEHERT v vHHOD
HEEEEZWNLE L TR BDTH S, BHERELMRHEE 1, T=0BES42BRVTHEN L < e
LTWABT EMGaEns,
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Fig. 22. Comparison of frequency distribution of number of individuals caught
per branch line in long line laid in a single operation, between observed
value and theoretical value calculated using Poisson’s distribution.

70 Theoretical value Observed value
Needle dogfish : Centrophorus acus, Birdbeak dogfish : Deania calcea,
Leafscale gulpershark :C. squamosus, Blackbelly lanternshark : Etomp-
terus lucifer, Great lanternshark : E. princeps.
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Table 7. Comparison of the observed value of frequency distribution of number
of individuals caught per branch line (10 hooks) in a single operation,
with theoretical value calculated using Poisson's distribution

Month AUEg, Jan, Jan, Jan,
Species  Needle dogfish2 Needle dogfish3 Needle dogfishd Birdbeak doglish?
X ov TV ov vV ov vV ov Y
0 13 10.5 9 9.7 3 2.3 28 24.3
1 12 16.4 13 11.0 2 6.1 12 17.5
2 13 12.8 5 6.2 15 8.0 6 6.3
3 9 6.6 1 2.3 3 7.0 4 1.5
4 2 2.6 2 0.7 5 4.6
5 1 0.8 ’ 1 2.4
6 3 1.1
Total 50 30 32 50
m 1.56 1.13 2.63 0.72
v 1.64 1,23 2.62 0.94
v/ m 1.05 1.08 1.00 1.31
B 1.36 1.46 1.48 1.36
D Random Random Random Random
Month APrT, Oct. May May
Leafscale Blackbelly
Species Birdbeak dogfishb gulpershark lantershark Great lanternshark
X ov v ov ™V oV TV oV ™V
0 25 24.8 35 33.5 29 29.7 28 28.6
1 17 174 1n 134 17 15.5 18 16.0
2 6 6.1 3 2.7 3 4.0 2 4.5
3 2 1.4 1 0.4 1 0.7 2 0.8
4
5
6 ;
Total 50 50 50 50
m 0.70 0.40 0.52 0.56
\% 0.70 0.49 0.50 0.58
v/ m 1.00 1.22 0.96 1.03
F 1.36 1.36 1.36 1.36
D Random Random Random Random

X : Number of catch per branch line. OV : Observed value, TV : Theoretical value,
m : Mean, V : Variance, D : Distribution.

Needle dogfish : Centrophorus acus, Leafscale gulpershark : C. squamosus,

Birdbeak dogfish : Deania calcea, Blackbelly lanternshark : Etmopterus lucifer,

Great lanternshark : E. princeps.
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Table 7 &, HfEBIIESHROBIE, B7 v v OMRE, YEE, A%, BLU, EHE
ENMDHERLILSDTH B0 2T, EDL SWVIERHY,, 5 QR hEEHIE B (B 5 1977)
WAL, BREOHEZETT - 7o R, OFSHE WD, 1D EDHEELEZEBA TR,
COEMFRRT BT EMD, FlHEDHIBRET-1 &l 5, 3 V5 ASHEEDEDN, 5 HBOHEK
BTHETHAILMRTEIILRBTERD - 1,

COHERBIENTICRD K 5L &, BEELETIEMMD 5, 22T, —HORETHEHRS
NIEREIC 361 B ISR DR O OB > W THRET L,

Fig. 23 (&, —EOBEETHE S Nz, & 09 ¥ ACentrophorus acus, & I V4 ACentrophorus
squamosus, ~3 %/ ¥ A Deanla calcea, 7 V¥ ¥V I Etmopterus lucifer, 8T, 72 b5 A Y
* Etmopterus princeps DWEERIEZR LD TH 5, FEicBF % (m) &, HH-00
SEMREAETS B | ~B0DFER, BHOlEN TS 5, F, (+) OSSR THMEN 25
b BB, B UEOLASHKE LSS 3—oDEELTEL.

SEARICIO » Fof ISR 0 (R BIRIE) R hiE, RO ENR, svFasiibild
TTH B, KR LI b HOY A ORI » illmE2 45 LB &HVWT LA, BLU, ThK
HEERLTHOMIE, 1T~28HTH B, £, LAEE, b0, THEE CH 2REDHE
1~4ThH5,

Needle dogfish 2

5 .
3 °
® o e [ ] L] L2 L] °
o090 oo oo . oo o )
m
L] ° ° L4 . L [ ] ° ° L4
¢ PR PP . P PR
- F - R I B L T M T I SR SR N
e ! 50
“» Needle dogfish 3
| G -
el
»
™ A L]
o
< °
-
X . ° °
-
o
m L] [ ] [} L2 L) ° Y [ Y &
-
o @ & o Y 8-
A B A e e e I I e i S
5 I 30
= Neecdie dogfish 4
L L
5 oo
[ L4 L] L] L]
L o °
m
o0 L L] L ® [ R LN L] L]
° o A
b e A m b d b £ omh em b g
| 30

Branch tine No.



HENT B D B o 2 3 61

Birdbeak dogfish §

5 B

3 L .
-
o
- . ] . L X 1 .
v

* e * ° [ XXX RN L4 R
5 m
@ e .. - " 8 &—0- 8. . Bl s B BB D
ﬁ R I e RS - - L A R + -t -
s Birdbeak dogflish 2

5
-
<
o
El ¢ L
£
E * L] L] L LR
= L L 4 Ad
* * * L] Ld * ® A .8 »
m
b PPN P . ~—s-0-8-¢ — . .
R e I * e - ek e -
l 50
Branch tine No
Leafscale gulpershark
5 C
L] L] L *
Ld L A4 L] * L] . L] ] L ®
m 2.
P O bk o e e -
-~
-
« P L P B 2
& 5
u
i
-
»
2 °
=3
° L] ° °
r
- ° o o 6o seo oo ® ° ° © oo v
© m
; -t - -+ -4 ek I el SRR -k - ~
r
<]
= Great lanternshark
z
5
LN
L L4
® L L] ° 900060 e ° L] L4 0 0 o0
m
P — k= - ¥ -+ P S S -
i 50
Branch fine No.

Fig. 23-A, B and C. Catching tendency along long line laid in a single operation.
Needle dogfish : Centrophorus acus, Birdbeak dogfish : Deania calcea,
Leafscale gulpershark : C. squamosus, Blackbelly lanternshark :
Etompterus lucifer, Great lanternshark : E. princeps.
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ZIT, CNODEORHELTBS vy LN THR2hEMIE, HEERICLESED 2D
Fr (AR 1955) A#H LRESIT- 20
HOFN: (L7, BXU, FTRMEENICH 2 B0 ik 5,

WE 1

AN

BiE T #HOEIR (LF, 50iE, TREMKD 2HEOH) Itk b,

Table 8 &, REDHEERLLbDTH B, ME
KUES B TEHBMEEDONEh T, £, BE DOEE LS, HEKES B THETH S
CERT B ERTELDPoT LENT, 3V FAPHETHELIEVSIRBERTEILIZTS

I DB, WFholit2WITbEHE
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Table 8. Results of statistical test of fishing trend of deep-sea sharks, as grouped
by species, caught along a long line in a single operation, using dot
diztribution and trend of runs

CruisIe Month Species n m K N« R R: Ry Testl Testl

No.

81-T-3 Aug. Needle dogfish 2 78 15 35 28 3 14 14 X X

81-R-13 Jan, Needle dogfish 3 34 113 2319 3 9 10 X X

81-R-13 Jan. Needle dogfish 4 84 263 26 17 4 8 9 X X

81-R-14 Jan, Birdbeak dogfish4 36 072 23 20 2 10 10 X X

83-R-4 May Birdbeak dogfish5 35 070 30 26 2 14 13 X X

81-R-8 Oct. Leafscalec 20 040 27 24 2 12 12 X X
gulpershark

83-R-4 May Blackbelly 26 052 25 22 2 11 1 X X
lanternshark

83-R-4 May Great lanternshark 28 056 23 22 2 11 11 X X

n : Number of catch m : Catch per branch line,

Ng : Number of run (R),

R : Rise, R:: Fall,

Test 1 : Number of run (rise or fall),

X : No significant difference (less than significant level 5%).
Needle dogfish : Centrophorus acus, Leafscale gulpershark : C. squamosus, Birdbeak

dogfish : Deania calcea, Blackbelly lanternshark : Etmopterus lucifer, Great lantern- shark :

E. princeps.

Testl ; Length of run (R).

k : Number of dot (refer to Fig.23)
R : Number of dot (run of max. length),
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BET 270, JOWFEIEICERBICE - TEMES NI TH 5 ¥ u v ¥ 4 Centrophorus acus,
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Fig. 24. Catching tendency along branch line.
Needle dogfish : Centrophorus acus, Birdbeak dogfish :Deania calcea,
Leafscale gulpershark :C. squamosus, Blackbelly lanternshark : Etmop-
terus lucifer, Great lanternshark : E. princeps.
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Table 9. Fishing trend along a branch line (Regression equation obtained from
relationship between position of hooks and number of individuals)

Cruises Month Species Regression equation  Coeff- F.D. to
cient

81-R-3 May Needle dogfish 1 N= 3.53+0.342a 0.45 8 1.44

81-T-4 Aug. Needle dogfish 2 N= 6.40+0.272 0.41 8 1.26

81-R-13 Jan. Needle doglish 3 N= 1.00+0.44a 0.60 8 2.09
81-R-13 Jan. Needle doglish 4 N= 2.40+1.07a 0.88 8 5,29

82-R-4 May Needle dogfish 5 N= 1.40+0.362 0.60 8 2.12

81-R-14 Jan. Birdbeak dogfish 1 N= 5.40+0.384a (.48 8 2.12

83-R-4 May Birdbeak dogfish 2 N= 3.39~—0.08a ~0.17 8 0.47
83-R-3 May Birdbeak dogfish 3 N=-0,13+0.62 & 0.89 8 5.69""

84-R-9 Oct. Birdbeak dogfish 4 N= 3.07+0,074a -0.12 8 0.35

84-R-12 Jau. Birdbeak dogfish 5 N= 4.07-0.054a ~{.08 8 0.22

. Leafscal = _ -

81-R-8 Oct. eaIsca S ilpershark  N= 2.21-0.052 0.14 8 040
83-R-4 May ~ DBlackbelly 1 N= 620-0.67a  —071 8  2.83°
83-T-3 Aug. ~ Blackbelly @ o N=-200+0.71a 0.79 8 361

Great - .

83-R-4 May lanternshark N= 1.73+0.19a 0.34 8 1.01

83-R-4 May Bmwrllamemshark N= 1.80+0.052 0.17 8 0.48
Y Needle dogfish N= 1473+2.48a 0.83 8 4.24*"

yr- Blackbelly o N= 7.8-010a 013 8 038

Birdbeak dogfish N= 16.33+0.052a 0.04 8 0.10

N : Numbey of catch a : Hook No.

* : Less than significance level 5 9. * % : Less than significagce level 1%.

* % % : Observed for a whole year.

Needle dogfish : Centrophorus acus, Leafscale gulpershark : C. squamosus, Birdbeak
dogfish : Deania calcea, Blackbelly lanternshark : Etmopterus lucifer, Great lantern-shark :
E. princeps, Brown lanternshark : E. unicolor.

LD & - 1 $ISHE DREFEI O BIZME SR & DD E WA, BIRER, ~5 v/ ¥ 4D
calcea (9A LB ) ZHRWT I v & A0HMIIR S h 2 HE0E GURHED LD K&V, T ORER
EHEA, PHELBREE OEOMEERT 70 & A, BRI Ny v ¥ AC. acus T3 54
2], ~5Y /¥ XD, calcea TR 1HID, | BT OBRBTEHERLBESED NI, £,
o9 HFXC acus D—Pl& =t H 5 AHFAE. unicolor TIE5 BT OREMRBTEELESED S
Nico L L, OV AHTIIHEETHS LOERBBON G ot COBREPSELL &,
AR, Fd 5 VST GRERBKIE) 1Tk - TREN GERICIR - 7250H), TR (B
FRIZI - 72 A1) BIED SIS BT EERLTVARLDEEZ B ENTE B,



66 N

Table 10. The number of dotled cell (of hooks catching) T, in a grid pattern,
in a single operation, the expected value of number of joins between them
(D.D.exp.), the observed value of number of joins between them (D.D.obs.),
and the variance of the number of joins

Species Month r, D.D.Exp. D.D.obs, V m n i,
Needle dogfish 1 May 54 20.90 36 17.42 10 50 3.62"
Needle dogfish 2 Aug. 78 43.86 71 33.64 10 50 4.68*"
Needle dogfish 3 Jan. 34 13.53 21 11.11 10 30 2.2¢47
Needle dogfish 4 Jan. 83 71,07 3 49.31 10 32 0.84
Needle dogfish 5 May 34 8.19 12 7.30 10 50 1.41
Birdbeak dogfish 1 Jan. 33 7.71 18 6.89 10 50 3.92"
Birdbeak dogfish 2 Jan. 35 8.69 - 7.72 10 50 -
Birdbeak dogfish 3  Sep. 27 5.13 5 4.67 10 50 0.06
Birdbeak dogfish 4  Jan. 38 10.27 - 9.03 10 680 ~
Birdbeak dogfish 5 May 33 7.1 7 6.89 10 50 0.27
Leafscale

gulpershark Oct. 20 2.11 3 2.59 10 50 0.14
Blackbelly _ —

lanternshark 1 Aug. 19 2.50 2.42 10 50
Blackbelly

lanternshark 2 May 25 4.38 8 4.02 10 50 1.81
Great lanternshark  May 28 5,52 7 5.01 10 50 0.66
Brown lanternshark Apr. 21 3.07 7 2.85 10 50 2.33"
* 1 Less than significance level 5% # % less than significance level 1 9%.

m : Number of longitudinal grid. 1 : Number of transverse grid.
Needle dogfish : Centrophorus acus, Leafscale gulpershark : C. squamosus,
Birdbeak dogfish : Deania calcea, Blackbelly lanternshark : Etmopterus lucifer,
Greatlanternshark : E. princeps, Brown lanternshark : E. unicolor,

o, WS (1984) &, NAFF LA MY =V RFLEAOTY DI HFAC, acus OBT%E—
IBVEHE L 7R, mW%m%Iﬁm'é%bmfﬁ%@m%ﬁﬁé&otca%%&tfuéo
LpL, CCREBOSNAMEEMEZELSE, s v¥AC acus &, FTHIRENMSIB L, WikikoD
BV A FHTIIH B0, HEORBIIERIcS S 00D B, it.%ﬁ&ﬁxﬁ@-&ﬂ%ﬁ%
%m%?%ﬁ?mmé(v 3 B 2EABE, CThood 2 3Hid, BEOEESL500,
M & » THEH R & Tk L, BEET-TWa0EHEEN S,

ZOWETI, uﬂb@ﬁfﬁmiﬁ@m%¢ﬁk&éﬁﬂ THHOEMEEH O M T BT 3T
Ellpotcs B, NAAFFULA M) =YX FAQFE, KbH X SPKPF LB L BHEERE
A OFhz Vi & DMl OEBETSESEE NS,
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Fig. 25.

The distribution of catching hooks (dotted) in grid pattern (catching
profile along the long line) and the joins between them (bars),

Needle doglish : (Centrophorus acus), Leafcale gulpershark : (C. squamo-
sus ), Birdbeak dogfish : (Deania calcea ), Blackbelly lanternshark :
(Etmopterus lucifer), Great lanternshark : (E. princeps), Brown lantern-
shark : (. unicolor),
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BEBIC SO Y 2 OS2 A FHHOMBFEE IR LIREST 2 EELERO—o & LT, AR
b5 OKIE, H0d, B U, BEEEER) 255,

T OT, WREEBRES, T OB B AT A oM R E oL 3 b EEoh RS
fo, TOFETHE SN ERERIC & B IR S IGEERE OfER & Rl U 2 oBIRERE Ui

Table 11 (3, 7K, 5, BLU, BHEERER S L ORBRERBINICR LD TH 5,

Table 11. Relationship between water temperature, salinity and dissolved oxygen level,
and fish catch at Kumano-nada region

Fishing ground of Nagashima offshore

Setting depth temp. Salinity DD.oxygen Hooked Catch  Number Fishing
of gears(m) &) €M) (mL) rate(%) number  of effort
. species No. of hook
200-300 11.5-11.8 34,34-34.36 3.7 5.60 14 L2 250
300-400 8.6- 9.1 34.20-34.22 3.1 9.38 23 2 245
400-500 6.8- 7.5 34.16-34.18 2.5 3.59 43 6 1195
500-600 5.6- 6.1 34.17-34.17 2.0 7.30 146 7 2000
600-700 5.0- 5.3 34.19-34.20 1.8 6.19 26 4 420
700-800 43- 4.6 34.23-34.25 1.6 3.33 9 5 270
800-900 3.9-4.0 34.27-34.30 1.6 2.28 8 5 350
900-1000 3.6- 3.7 34.30-34.33 1.6 8.00 52 3 650
1000-1100 3.2- 34 34.33 1.8 15.80 39 2 250
6.39 360 5630
Fishing ground of Owase offshore
Setting depth temp. Salinity D.oxygen Hooked Caich  Number Fishing
of gears(m) C) (%e) (mL) rate(%) number  of effort
species No. of hook
200-300 12.0-12.1 34.37-37.39 - 2.00 1 1 50
300-400 9.2- 9.9 34.28-34.36 - 5.68 25 4 440
400-500 7.1- 8.0 34.,18-34.20 - 13.58 89 7 655
500-600 5.8- 6.4 34.17-34.18 - 12.80 57 8 455
600-700 5.0- 5.3 34,19-34.21 - 9.29 79 7 850
700-800 4.3- 4.7 34.23-34.25 - - - - -
10.24 251 2450
Fishing ground of Atawa offshore
Setting depth temp. Salinity D.oxygen Hooked Catch  Number Fishing
of gears(m) c) (%0 (mL,) rate(%) number  of effort
species  No. of hook
200-300 12.2-13.0 34.38-34.43 3.4 7.24 21 2 290
300-400 9.6- 9.0 34.25-34.26 2.7 12.47 126 10 1010
400-500 7.6-17.2 34.17-34.19 2.3 11.08 185 13 1625
500-600 6.1- 6.0 34.17-34.18 2.1 9.44 145 9 1535
600-700 5.2- 54 34.19-34.19 2.1 8.49 90 11 1000
700-800 4.6 34.23 1.9 11.03 43 5 355
800-800 4.0 34.28 2.0 10.00 24 7 205
900-1000 3.6 34.31 2.0 - - - -

1000-1100 3.3 34.34 2.1 - - - -
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Lk & O 1 THShREST, TOMEOER (200~1100m) 1=k 57k, 3.
0~12.0CT, JFEREALEILIBCHB L, EbDTEELIKECSH S, kiR, BENETIC
Ui SWETT 54, #HERE3AT LHETLTOR L, BIMERICS 2 L - Th BB
ek, =2H 5 XF 4 Etmopterus unicolor 753.2~3.4°COENRIE T14.8%, MG T
134 o v Y% Centrophorus acus M4.0°COEKEIN TN & E LB THWIERER LI, COD
& BRI BRI v A FOREE A KBS EET 5 L BEETH S,

7z, HHEREBET - okic B 21100mEIZEOKRZE L OKROET) BREbHTHD TS

Bo LichioT, Y » IOEIBROILA D B3, LHOOMPBRCETBRATVE I EE, 5
ERBIEMTE B,

TN DREERM S, BEEMEY A L, ATk - T3 CLTOEKRIRTHIFESAETH S C &,
FCT, B (WHEN3) LTWB T &Mk,

2. WA EHNE  CoMEEoEAEVNE IR, VIR BO T H400~600mIZFEET B,
Z O E, #934.10~34.20% THEIZ & A EBIE L EDDTRELLIRIEIRD 3, £, K
JE (1000~1100m) iziid BHENE L, $934.30% THEEIC L 2, EHDHTHDTH S, Y
BNEIT B ARSI, R EMNEIET 6096 B A0 4% TEHWHEETR L TV b,

CORREEZL L, HoE, Bty X HONHOHIRERE LTRCEE LTV L iEE

25NV, Lisd-T, 1100MmBIEOKRFEEOMIRIC B VT S By A oM id-+DEZ 5
TENTEB,

3. REEERE E I AT R OB E SIS & L 0 IR OB ERER DTV, BRE
i T, 7T00~1000mi1.6mLLOBEFEEVNERFET B0 & /2, FHEMEE TE, 700~
800miz1. 7ML, LOBERNEN S 5, TIEOR/NE I B 28013, O &~ THEYK -
RHEEZRED A LRBTEN VY, CORE, BXU, EAMAEMEERKER6mL/LE TH
L, Lpd, ZCTHEEALTVWEEWS T & (B 1980) 2&A 5 &, T OHEHKD1000~1100mL
B, B&U, LI (2600mE T) oikiguc, BEEMEY A HOAHERIRT 2 EBREFEEELTV
EELZTE WV, LSBT, BT, COBBICBWTATEREESEETERL TV R ERIERLS
NI,

PIEDFRRD S, HIC X > TESHOWREBIET 525, B A BOMBERE OKR, 5,
BEU, BERER) ~OBIEOMPIENEL, fick-> T, 1100mAE A 2EKHE, KER#%
OEMHBICAIT L TWB T EMnind,

& h, BREEAB00m, JKIRH36.0~T7.0°C, M EAHI34.20% DA Sl E ey o v ¥ X
Centrophorus acus, ™3 / 9+ Deania calcea, L, H 5 A X Etmoptrrus pusillus OFF
BhEkil (kif19.0~20.0°C, 5 EA334.65%) NTHE L&A, BIBTRS 2 MEXITE %
U, WA THEETWET &, 00~1100mh Sl s Nic=+%h 5 XY X Etmopterus
unicolor, 7 +# 5 A X Etmopterus princeps 15 ERMEH D A FEPE X TSN T B EE
W, BIMISKIR, 1B, BEEEE BXU, FHOBLSHT AEOME ERT OO EEX B,

BRI AENG 9 B 0 A SIS SEY) IR S S 5 Th B, L L, BLEDL ST, Bilk%Ef-
Fo BEEME T A OO A GRS 2 BRO—> & LT, HHEREEMREES LTwE & 132
AT <, Mot KT 24 OB (FLLSEYBIEG L) OEENEL SN,
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FIROBAEEIC H ML S 5 LR ELHSNTYV B, BIHICH T 2EAMET O, 8
DTS BT ORI EERM A NS, Lot T, R SRR 23 BT 5 M
BAEHNE I I DBEEEC—IREMITE S LERL B,

CDIETIE, YA SEOEBMED & B S RERERERF T LE2ENE LT HOBM:
(BRI Ao GRMSE) SRl

Table 12 13, BHUCHE - TIT - B ORE TS 5, £/, Fig. 26 i3, BROBWBEZLLE
T 570, B ZIEE UK TRALICE] & 200 T - Bl & OEEROKER LD
TH %o Table 12 LA SN B L ST, BHITIT > 72 2 MOBREO W L EIETH - 7o ns, BEWiR
HTIT-7 1 BORBRTIE, 7 Y2 Y35 Etmopterus lucifer B9EE, 7 5 X4 A Etmopterus
pusillus &5 A 3 # Centroseyllium ritteri MZENZEN | @0 s i, UL, fho o 2
IR RSN p o2 TNOOBMOMIS, W LIOKBRTIT-> 8 0RO & Lt
sl HFLOVEBOLRS S,

Table 12. Result of daytime fishing operation in [ishing ground of Atawa offshore

Cruise No 81-R-3 81-R-8 81-T-3

Month May Oct. Aug.

Species Catch results
Apristurus platyrhynchus 0 0 0
Centrophorus acus 0 0 0
C. atromarginatus 0 0 0
C. squamosus 0 0 0
Centroscymnus owstoni 0 6 0
Centroscyllium ritteri 0 0 1
Etmopterus lucifer 0 0 19
Etmopterus pusillus 0 0 0
Deania calcea 0 0 0
Number of hook 500 500 500
Hooked rate 0 0 4.00%
Depth 102-235m 78-119m 330-486m

SER, BHEZNEBIZROTIT> L EAROHBRR E 2T 5 &, WHOMESBE L
Ve WHTIX Y 0w 4 Centrophorus acus, & 3 ¥4 4 Centrophorus squamosus, 8L, 22
% Centroscymnus owstoni 75 EDWPEOZ OMBEHILL, BM Tk 7 ¥ 2 ¥ 5 Etmopterus
lucifer DWHESZVOMBEIL»TWE, ORI, BHEEMOTABOBVWEREL, ¥
awHFRC acus, E I VHEAC squamosus, BELU, LA FAC, owstoni DIBFFIEIA, BRI

* BAL BRI A0~ 18I T & B 7o H N ORZII & E 780,
ok EHL  REEIGINEH L 18 ~BI T O 30H T H B fo b HHNR DI, BLU, BREED,
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ol n-a H~NTEENCERIL T B &%, IRTHDE
1 ey operation BABLENTED, S5, dERELK
BB Nisht omerstion BCIT - T, 2L 09 AR s N
TWBIEREEEZLLE, —ikic, GEME
IS, RIS B SR LT B FEAS

ZWEWVWH T ENTE S,
Pk, BH S &8 - foBEfME Y 2 o 1
A B C D E F G *H WA EL B E, T AEANSE E U ERE
HERLTH, EMORE, BLU, IHoR
s Wi i L SIS T £ EAT b, B
DT SBRUCIEATHE L ol cE )

THI I LMW1,

w
L=
i

Number of catch

504

Number of catch

Species

Fig. 26. Comparison of catch between night and daytime operation.
A Apristurus platyrhynchus, B : Centrophorus acus,
C:C. atromarginatus, D : C. squamosus, E : Centroscymnus owstont,
F : Deania calcea, G : Etmopterus pusillus, H : E. lucifer.

5. &ty o fE

gL O s EI ST b B O E R IKIERREE O I, TR ORISR R (RIEER) A
BUNE, 2hZ0nT @3 ch s, 20K, BEORBE & b, BEMTcER
T34 (A &k 2ATERIE ORI & BRSO 7 DI HERESHIET LTiT< . &
o, Y B EBEEICHE S N A o0 SRR AER ST B, Ld-T, b
DT &, FEpEy A HEfEE oMb ohT, BIESSIERELZTEE S WEELHIED
—DTHEEELLND,

BEIECIEAR I B 1 BB E, RE DR S A4 (Scavenger) 12k BIEMHETL >,
F/o, A (AEOWHD AT U SEEMIC L > THRIES N B A FHTIEBWV) KL 28ED
HIEI80,

Sl (1969) &, F AU W, —lOEEIC X AR ECE TS &, BB ORI
)t ORI E LTk TcRbaEnNd E LTV B,
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C=h, (1 —e~) 1)

2, he o —E ORI, A HERER, NABEE

Z LT, HAEOHRE SN EEKC, B8 h ., BXU, BHEEt, 2RALANER
BB ETable 13 IRLAEER B,

2C7T, 1) ATKRDAANE COMEICB T 2EBOBRES LB OSNLKERE OB ERS 3
&, MBIREIZ0.99 & A E AN RICHBIT 5 & EZ 5N B,

RSERE DAL DR 1L, kiR, BHORTIE, BHF, oMU R T 505, K& & bk
L, iR oMiERERE, Hiofie & SICiikiET 3 %,

SEly (1969) &, fHOPEEE (t) &, ERMICRRTRENE ELTVWAS,

g (t) =8, er?! 2)

7220, Ko o R¥, o B

Lin L, fHORE I3 EASHRAEC, —lofBiIc X 5 EAKCIE, 1) XTRs
NBETVS,

Fi, Ao (1983) SIREEIEAIC > W TR UXERR LTV 5,

Fig. 27 &, T NEFNOBEERP LB ONAANE 1) A L, RG2S i E ik
HAERLEDDTH B,

Fig. 28 (&, ¥ A HOWHEREHE 2 0AEREOMBETD B, HBMERELH TEL, WER
IEBRIRICZIE L TW B, TR, ¥ A HOMKBSINEEY ONHKBELT L OB LT
WiEWZ &, Fh, EEHAERBE 2B TH -2 &3, ¥ AESHBNEELZFIK VT & %R
LT3,

Table 13. Predator damage of bait and catch of deep-sea sharks
Cruise No. n Bait- No. of Hooked AN
loss hook rate
83-T-8 12 113 250 0.048 0031
83-R-8 14 11 250 0.056 .0036
83-R-8 29 153 250 0.116 .0077
83-R-8 16 126 250 0.069 .0041
83-R-12 22 78 250 0.088 .0058
83-R-12 11 7 150 0.073 0013
83-R-12 5 150 250 0.020 0013
mean 15.6 m 236 0.066 0043

n : Nunber of catch, A : Catchability of gear,
N : Density of fish-distribution.
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Fig. 27. Relation between soaking time of gears and shark catch in a single
operation.
Fig. 28. Relation between sharks catch and predator damage of sharks.

VI EREER

COER, TOMRICBHT, BIEMIIC L 2MERRIC L > TR E NI D16/ ¥ » i %
UMY » e OB Th 5,

16D A $HIE>EDED TH 3,
F VR Pseudotriakis microdon
NG A Apristus platyrhynchus
FayHA Centrophorus acus
b LA C. atromarginatus
I UHA C. squamosus
Fea g C. tessellatus
INTHTAIHR Centroscyllium kamoharai
A AL HA C. ritteri
kAR Centroscymnus owstoni
NTY S A Deania calcea

7YYV

Etmopterus lucifer
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T bR AHFA E. princeps

715 AY A E. pusillus

=k hFRAFR E. unicolor

A FNSEBY KA Scymnodon ichiharai
Eo FHEA S. squamulosus

1. &AMk

REOLE, R, 65\, FEIIERHEEGITKRESCL S, Lkd-T, b5iHHRICET S
OB, £0EROBBROBEOIER2IEET 2—ii& L THETERINEEO—
STHBHEELD,

Fig. 29 (&, WS hoigity A I MoEMMER L bDTH 2,

F9, N5 ¥R Apristurus platyrhynchus % # 5 &, W32 E23441~680mm, Hffi2441~620mm
OWFD D TH 5o BAEMDIEOIHE— FOMBRPETE V. & v Y ¥ X Centrophorus
acus &, WEHE & $451~T750mm & DAL E N, 4561~500mm, B LT, 601~650mD > D€~ F
BB B b L xCeutrophorus atromarginatus HEHTHR Sh, 1061~1300mDiiffIc&ENn 2,
£/, B— FONEIZ1151~1200mD & T AILH BN D, T 3 V4 A Centrophorus squamosus
DE— FORTEE, HEA451~500mm, B X U601~651mm, HEAB51~600mDE T AILH D ~F Y
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L L N
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length (mm)

Total

jength (mm)

Total

length (mm)

Total

length (mm)

Total

I
Number of individual Number of individual
10 20 10 20
1 L 4 A L 1 1  T—
~ 300om ~ 320am
301 ~ 320 . 321 ~ 340
321 ~ 340 S B 341 ~ 860 xz
341 ~ 360 B 581 ~ 380
381 ~ 380 o 381 ~ 400 =
81 ~ 400 ~ 401 ~ 420 |ew
401 ~ 420 242~ 40 e
421 ~ 440 o 441 ~ 460
441 ~ 450 = 461 ~ 480  pusmmern
461 ~ 480 481 ~ 500 e
481 ~ 500 © 501 ~ 520 |e———
501 ~ 520 < 52~ 540 e
521 ~ 540 £ 541 ~ 560
541 ~ 560 561 ~ 580
561 ~ 580
Number of individual
Number of individual 10 20
10 20 L L L 1
. t . s ~ 320mm-]
~ 300ma ~ 021 ~ 340 m
301 ~ 320 2 ae1 ~ 360 ?
321 ~ 340 2 ~ 361 ~ 380
341 ~ 360 =381 ~ 400 m
361 ~ 380 401~ 420
381 ~ 400 g 420 ~ 440 peeam
401 ~ 420 © 441 ~ 460 |eeem
421 ~ 440 T 461 ~ 480 e
441 ~ 480 — 481 ~ 500 s
481 ~ 480 9 501 ~ 520 jecesecanems
481 ~ 500 S 521 ~ 540
501 ~ 520 G B 541 ~ 560 e H
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541 ~ 560
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10 2
A 1 1 1 iy
~ 32008
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341-360  jum S
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401420 jemmm
021440 jo—
441460  |nm
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481-500
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§21-640 ]
541-560  fum
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Fig. 29. Total length composition of
Number of individual deep-sea shark (9 species)
10 20 caught by bottom long line.
' ) . .
w20 ' ’ A : Apristurus platyrhynchus,
-~ ap  ——
321-340 B : Centrophorus acus,
Foen - C : C. atromarginatus,
- P
381-400  pm D :C. squamosus,
43;:22 fum— E : Deania calcea,
421-44 —— .
441-460  pum— F : Etmopterus lucifer,
461-480  fmm G : E.princeps,
481-500  puwmm : .
501-520 H:E. unicolor,
521-540  jwemm I : Scymnodon squamulosus.
541-560
561-580 |
581- e (730um )
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/ ¥ # Deania calcea |3 & H451~T50mmdD & DML L, & — FORE I3HEH451~500mm, ¥ &
U, 601~650mm, HEHSS01~550md & & AIKDH B, i 2 EFiC T XV A51000m %8 2 5 KB D
bOMH LN, 7YY VS5 Etmopterus lucifer DLESFIRHEICHRTHOFMIELL, T—

FONEIZIHSPICKE W, 7 475 XY X Etmopterus princeps 2% 5 &, ~3 ¥ A A. platy-
rhynchus EEFRIC, E— FOMNBRIAETE V. = H 5 X 2 1d, HEHMI21~520mm, MEHS421
~560mnD & DML EE Nic, T— FOME N, HEH441~460mn, BB X, 501~540mm, MEH421~
460mm, FH L, 501~520mmD & T AILdH B,

fETIREEIC A SNV E KRBIO@EESS OGN E, COLIIT, Bick-> TR, EHOMMEIC
E-FPRHENZ, Fi, BIck->TW, HHTE— FONBSIEET 3,

ESERE (B0 RE) OEOERMEE, S8 EEROKRESE, BLUY, OOKESERIKE-T
REB, LIch->T, HARZIELUTONRACHEES S LBTER VD, EEBOEEYD
SR, 470 SERICBT ANFRADARMRERM L TWA LIFWARE 0, LhL, 20
WCic & - THEE S N BEEE Y A DK E £ 13170~2280mm (R4 OREA12170~1270mm) O1FE
FThotco CORREELSE, FRHLABEOBRREBRARZVWEEZZ, LT, /N
BT 2 REOREREZ MRS UL, COWFRI K-> TR SN LEMARE, < oEsickly
LEBOIKEELLEM I SRR LI bDEZER LT ENTE B,

D&EIT, Table 14 1T, INoDOY A HOMHEDTIHLR OB ER L, MEDKR, 7Y/
YIE. lucifer 13 1 BLUTOERERT, MEOLEMSELVWETIRHISBTONS,

i, N5V /Y AD. calcea &, AELILAICL > THHOZERTD Shid, EEHEICS L
<, D 6 o+ x HHEIR, MEOLREEIEMT 2 TILRBESL -1,

2. 2RLBE

BEPER T 5B 0OERBEORER, ERE (Q=wX100/TL* , w : &E, TL: £2E) ©
KNZ, 2 OEFMLEIE LTI KMENS 1%, BESEET 3BEOHECT LA T T
5, BHRFHPODO—D LB, £, RAIKSD > T, RBEKCHBAELEEEEMS,
RIS 0 EEDRER DRIMTICRIA S 1, EMENCEELER AR > WS (B 1974),
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Table 14. Comparison of averaga total length between male and female deep-sea
sharks (19 species) caught by bottom long line in this studies

Species Month nd® n$ md m$ SDs* SDE  FD to
Apristurus . ©
Dlatyrhynchus Y 23 16 560mm  550mm T5mm S54mm 37 0.46
Centrophorus acus 5 41 32 681 636 98 74 71 0.89
8 34 55 595 589 87 93 87 0.30
1 55 70 614 600 85 109 123 0.45
C. squamosus Y 35 25 597 566 104 96 58 1.17
Deania calcea 5 11 24 725 656 75 114 33 1.81
10 14 20 654 611 69 69 32 1.79
1 30 33 642 617 119 169 61 0.68
1 19 14 704 671 54 83 29 1.36
Etmopterus .
pusillus Y 9 4 353 320 101 133 11 0.50
E. lucifer Y- 25 80 378 418 34 41 103 4.49°
E. princeps 5 16 13 432 426 73 79 25 0.11
E. unicolor 5 19 15 488 480 38 57 32 0.49
Seymndon .
squamulosus Y 10 11 528 477 29 117 18 1.35

# Less than significance level 1%. * * Observrd for a whole year.
n: Number of investigated individuals., m : Mean total length,
D : Standard deviation.

Species n Sex Range of Mean Total
total length length
Pseudotriakis 1 J 2280mm
microdon 1 % 2650
Seyliorhinus 1 o 830
torazame
Centrophorus 18 J 1070-1270
atromarginatus
5 J 690-1040 888mm
C. tessellatus 3 800-920
Centroscyllium 4 J’ 339-410 3817
kamoharai
o 1 J 497
C. ritteri 1 13 490
Centroscymnus 12 4 720-920 777
owstont 4 e 690-920 781
. , 1 & 610
Deania hystricosa 1 3 400
Sceymnodon 4 J 619-1000 852
ichiharai 1 2 722
Squalus mitsukurii 1 g 990
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D& D RERD SRR LFE & OBRIT > VTN,

=29, WHAIKLBE~NS Y/ H¥AD, calcea &7 V7 VSE. lucfer DINFGEZRDIHERBL
Dt DEEFF L, Table 15 (&, ZORTH 2, WHEQE, NEEEOEEMXI I EL
KELBBIEAREZRINIER SV, CORITRENFERR, FHEHICX - TIREkE
BIEAENERLTVAEDEEZ B ENTE S, Table 16 1, W Eshi- v 2 HIFOLE
LFE L OB TS B, £/, Fig 30 &, ZOBRER LI, MEMOHEMRHOE R EHLD
TEL, HIRGTHBBESEET A EB»tz, HELAABNIRR LIc~5 v 2 ¥ XD, calcea
L7 VY VISE lucifer iIoWT, BIRROIERbOWEESB L, ~5 v/ HFAD. calcea 125 H
W DARE L, I0FIRBEO/NESWEETRT, £/, 7Y2 YIE lucifer 3R L 7<BE2% T
Raht8 BloibREL, 5 HIRBG/NEVEERL .

Table 15. Average value of coefficient of fatness and to value among survey month,
of birdbeak dogfishes, Deania calcea, and blackbelly lanternsharks,
Etmopterus lucifer

Birdbeak dogfish (Deania calcea)

Mean coeff. . May Aug Oct
-fatness
Jan. 0.356 ten=2.33"" ten=0.14 by =4.82""
May 0.372 tun=1,42" ten=2.51""
Aug. 0.354 ten=2.79""
Oct. 0.393

Blackbelly lantrernshark (Etmopterus lucifer)

Mean coeff. May Aug Oct
-fatness
Jan. 0.333 tan=0.66 tan=1,26" ten=0.23
May 0.344 tan=0.72 ten=0.40
Aug, 0.354 ten=1.08
Oct. 0.337 '

# % : Less than significant level 5%.
* : Less than significant level 20%.
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Table 16. Equation expressing relationship between total length and body weight of

sharks (9 species) caught in the present studies

Species Month Range of total Equation (B.W.=2a XT.L.") Correlation
length coefficient

Apristuru platyrhynchus Y 45,0-68.0cm B.W.=14,1X10"T.L.** 0.88
Centrophorus acus Y B.W.=2,173 X 10°T.L.*¥ 0.97
May 41.8-85.0 B.W.=4,772X10°T,L.*™ 0.97

Aug.  43.0-77.0 B.W.=1.949X10°T,L.** 0.98

Oct. 58.0-68.0 B.W.=5,789 X 10°T.L..>** 0.93

Jan. 43,0-88.0 B.W.=4,002X10°T,L.** 0.97

C. atromarginatus Y* 107.0-127.0 B.W.=479.3X10°T.L.** 0.77
C. squamosus Y 37.5-717.5 B.W.=1.726X10°T.L.** 0.98
Deania calcea Y" B.W.=5.061 X 10T L,*™ 0.88
May 44.4-96.4 B.W.=0.148 X 10*T L..** 0.94

Aug.  54.1-67.9 B.W.=0.2568 X10°T.L.** 0.83

Qct. 40.0-71.5 B.W.=83.10X10°T.L.** 0.98

Jan, 55.3-81.9 B.W.=5.182X10"T.L.** 0.98

Etmopterus lucifer Y- B.W.=1.703X10*T. L. 0.94
May 34.0-45.5 B.W.=4,722 X 10°T.L.»" 0.92

Aug. 29.3-47.3 B.W.==0,423X 10", L. 0.96

Oct. 34.1-44.3 B.W.=0.869xX10°T,L.** 0.96

Jan. 31.5-45.5 B.W.=1,113X10°T.L.** 0.92

E. pusillus Y* 17.0-43.5 B.W.=4.029X10°T.L.*™ 0.99
E. princeps May 30.5-52.8 B.W.=4.,623 X 10°T.L.**® 0.99
E. unicolor Apr, 41.0-55.5 B.W.=2.676X10°T.L.,*»® 0.96
May B.W.=3,189X10*T.L.** 0.88

B.W. : Body weight (&).

T.L. : Total length (em).

# 1 Observed for a whole year,
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Spatularsnout catshark
Apristurus platyrhynchus
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Blackbelly lanternshark
Etmopterus lucifer
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Fig. 30. Relation between total length and body

(8 species) caught by bottom long line.
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weight of deep-sea sharks
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Lk, ER X 2FEOMHBIEHETEH, WO OE, 2ELhELOWEHIc &
BHEEHET S ETICRES UM -7,

3. IKREE &Pl A

OO R & S @&, A, T, Fi5 503, Mk > THEEYT 2, BERETE, &
WD 1~ 2%REDEDHBL VA, ‘iiﬂ\%ﬁ’l?ﬁ (74, =44 3, 10~20% i@ LIEFITKEL
(ERY 1979)0 ¥ * HHORFIO L MRE X, IEIIOWRIEIPIORB IS ETH B, F 7, T DML
DEBEIEHKE D /NE Y (BALDRIDGE 1972 CasTro 1983), 3 @ A ¥ 2 Dalatias licha DK &
BEMBEOZ O, HEE L TOBEEEBEE» SELETES L0 (Compacno 1984),

F 1z, v/ ¥ 4Squalidae Bt A FHOMIIE, R0 7PV v EAZBIEEETAHOMNE L, HH,
SAEDMb D SEEL, BN S LT TR, BIEORA AR A e BB bk as
5,

Table 17 3, ZliashicByg:y  HoKkE (@48 - (FRER-+-BNEYER), Mcuas

SICHFHIRER RO} SIFRERE OBGRNXTH 5, BESTHB LA B> v TR, BE
L RRNER Uice %72, Fig. 32 1<, B OMFRER L. ThoDRERDSWHEME L S I,
FHER L, oy AEMLOKREL/ S5 v (k3% b3, BEMDEVWIETIR, HE%E

BB ST M- T,

UL, i odisBohnikfics-nwTa s &, fllck » THET 245, MEBERKIE
0.64~0.99 LFHENFH VB ZR L, ABSEHBGRSELET 2, D i, Table 18 T, I
X9 B FFigERE (LIFHFEILE 9 3) 2ROETEBR DEFRAER L,
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Fig. 31.
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Relation between body and liver weight of deep-sea sharks (9 species) caught by

bottom long line.

Body weight of male = Total body weight — (liver weight - stomach content)
Body weight of female = Total body weight — (liver weight + stomach content

+ gonad weight)

T WX A, platyrhynchus, 7 ¥ 7 Y SE. lucifer, BLU, 5 XAFAE. pusillus 75 & D/NE

DEEGHE Y A JHOFIFFELL 350 8 ~13% THMIT/NE Ve L L, B DR 20
owstoni & &, ¥ m Uy HFRC. acus, & VHFAC. atromarginatus, & 3 ¥ ¥ X C. squamosus,

BEU, ~5 Y/ ¥ AD. caleea 70 EDKIDBEHHED Y A FHTIRAREL, 0BT B, 0
&, BEEREDOY A TH B4 9 F 4 A Galeocerdo cuvier® 3 ¥ % 1) % X Prionace

glauca™ LBIERBLTH B, 7 b A3 AHFAE princeps, = #H 35 X ¥ AE. unicolor, & U,
oy P4 28 squamulosus 135917~20% TNk E 3 TH - i,

ChLHIT, FEEE, HBick-THET S, COFERIZOWT, BALDRIDGE, CASTRO,

ComPAGN & DOIFIRMEEICBIT 28R &k 5 &, TN SDY A FDOHHEMEDITEIE DMV % K
BLIbDEEZ NG, THADDE, FELOKE WVEOTEREN G, NSV RTERTS
5D EHEESNB,

T1.7kg (16.9%) TH -7 (BALDRIDGE).

® &

KEORKEIK T B IFEILIBFT~20%TH 5 GEHHEME).

*  {KF460.3kgD A ¥ F ¥ A Galeocerdo cuvier OUPKIPOEIGIZ kg LHHEE NI, FHEER I,



HREF M DT Y * 3]

Table 17. Equation expressing relationship between body and liver weight of sharks
(10 species) caught in the present studies
Specice Sex Month Equation Correlation to
coefficient

Apristurus & Y LW.=  2.22+0.077B.W 0.64 500"

platyrhynchus ¢ L.W.= 4,28+0.066B.W 048 194
Centrophorus acus g Y LW.=  6.74+0.232B.W 0.0 10.8""
% L.W,= 30.82+0.203B.W 0.90 863"

C. atromarginatus g Y L.W,= 1280+0.099B.W 0.28 0.77
C. squamosus &Y™ LW.= 10.10+0.232B.W 0.96 11.8*"
Centroscymnus owstoni S Y L.W.= 57,44+0.283B.W 0.96 581"
Deania calcea ¢ May L.W.=-5536--0.280B.W 0.98  24.3>
£ LW, =~5423+0.303B.W 0.97 214"
¢ Aug. L.W.=-3534+0.271B.W 097 213"
£ L.W.=-30.71+0.246B.W 0.93 147
& Oct. L.W,=-—0825+0.211B.W 0.88 10.1*"
2 L.W.= 12.27+0.200B.W 0.87 1017
o Jan. L.W.=-88.44-+0.307B.W 0.96 13.3°"
2 L.W.=—50.47+0.268B.W 0.96 148"

Etmopterus lucifer $ May L.W.= 13.11+0.070B.W 0.45 1.92

$ Aug. L.W.= 11.03+0.046B.W 0.39 1.25
£ Oct. L.W,=-12.88+0.196B.W 0.83 2.57"
E. princeps J% May L.W.=-23.4+0.268B.W 0.8 17,7
E. unicolor o  Apr. L.W.,=-2348+0.271B.W 0.92 11.0*
2 L.W.= 0.30+0.226B.W 0.93 113"

Scymnodon squamulosus g Y™ L.W.= 75.93-+0.076B.W 0.40 152

B.W. (£) =Total weight— (Liver weight+Gonad weight+Weight of stomach content).
B.W. (¢") =Total weight— (Liver weight+Weight of stomach content).
* ; Less than significant level 5%. * * : Less than significant level 1%.
* % % ; Observed for a whole year.
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Table 18. Retio of liver weight to body weight (liver weight retio) of sharks
(10 species) caught in the present ztudies

Species n Sex Month  MLR Vv SD  Max. Min.  Confidence interval MBW
LR LR (Coefficient 95% )
Apristurus 31 & Y* 781 637 252 152 2.9 123~ 2.7 504.5g
platyrhynchus 13 $ 834 676 262 136 4.5 140~ 2.7 4395
Centrophorus- 30 & Y* 2419 2210 470  36.4 19.6 33.8— 14.6 923.8
acus 20 2 24.00 21.07 459  39.2 15.3 33.6— 14.4 1175.8
gﬁi’;"’"arg" 9 & YT 2880 21.23 460 34.0 19.3 32.3— 25.3 6352.5
C.squamosus 14 &% Y* 2328 944 307 315 18.1 20.9~ 16.7 1135.6
Ceniroscymnus 5 s v+ 3131 224 149 333 29.8 - - 19400
owstont
Deania calcea 14 & May 2343 507 225 269 20.3 28.3— 18.6 1097.7
31 % 2217 2570 5.70  40.9 10.9 32.5~ 11.8 1080.2
32 o Aug. 2035 1019 319 250 13.6 26.9~ 13.8 567.2
B 9 1879 1233 351 312 13.3 25.9— 11.7 594.9
31 &' Oct. 2105 1436 3.78  20.0 14.5 28.8— 13.3 807.1
3B ¢ 22.28 29.23 541  35.6 14.6 32.3— 12.3 676.7
18 & Jan. 2040 12550 3.54  25.5 14.2 27.8~ 13.0 894.0
19 ¢ 19.81 1662 4.08  27.0 10.7 28.4— 11.2 8448.7
Etmopterus 17 ¢ May 13444 19.94 447 222 6.9 22.9— 4.0 210.9
lucifer 11 % Aug. 1011 1279 358 143 28 181~ 2.1 2272
11 ¢ Oct. 13.99 1079 329 188 0.6 21.3— 6.7 195.7
5 % Jan. 1166 1953 442 167 7.6 - = 1700
Etmopterus 15 no \ay 1714 1324 364 233 110 248~ 93 268.2
princeps
Etmopterus 18 o Apr. 2193 535 231 3264 17.6 26.8~ 17.1 471.7
unicolor 2 2134 105 3.24  28.1 154 20.3~ 153 472.5
6 o Oct. 2161 109 319 27.1 17.7 30.5~ 12.7 548.1
1n 19.09 3996 632 260 7.9 33.2— 5.0 657.5
Seymnodon 4, s ye 148 1732 416 30.0 16.8 315~ 11.5 563.2
squamulosus

BW (o") =Total weight— (Liver weightt-+ Weight of stomach content).

BW (%) =Total wight~ (Liver weight+Gonad weight-+Weight of stomach content).
% : Observed {or a whole year.

MLR : Mean ratio of BW to liver weight. LR : Ratio of BW to liver.

V : Variance. SD : Standard deviation, MBW : Mean BW.
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Table 18.

caught in the present studies

Species

Stomach content

Results of visual observation of stomach content of sharks (7 species)

Remark
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Pseudotriakis
microdon
Apristurus
platyrhynchus

Centrophorus acus

C. tessellatus

Deania calcea

Etmopterus
unicolor

Scymnodon
squamulosus

U O =3 O U D LI DD e

ok
<

[ox IR &1 IRV SV

Octopus, Heterocarpus sp.

Heterocarpus sp. Squid
Diaphus sp.

Crustacea (Shrimp)
Squid

Diaphus sp.

Teleost

Teleost

Heterocarpus sp.
Diaphus sp.

Crustacea (Shrimp)

Bermuda catfish
(Promethichthys prometheus)
Squid

Seriola sp.
Scomber sp.

Heterocarpus sp., Squid
Diaphus sp.

Diaphus sp. Squid
Japanese pilchard

(Sardpnopus melanos‘cictus)
Crustacea (Shrimp)

Snake mackerel (Gempylus serpens)

Crustacea (Shrimp), Teleost
Crustacea (Shrimp)

Octopus
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WM U 7o RISy O AFHO B, RI(EOBETEYIE, 13 & A SBRES LK & Ok 1B
TOLHT, EHRIGBYEHA EHLDTHWVEER L, Thid, TOFFEICHVRRED, #0
WA TH B I DPERENE TOMICHZH L2 b0 W EMFERLTWE D EEL Z,

BABYIE, BERRE, BB, B&U, BIRETS » o SIATR, 2 9 Y E% < XPromethi-
chthys prometheus, 7 @ % F 51 < A Gempylus serpens, />% 5 4 7 Y $Diaphus sp., =4 7 &
Sardinows melanostictur, ¥ /3Scomber sp., BLT, 7V H¥iSeriola sp. 1 EE BRI S
HBMRBIES E T, R B LATY S, BREHIE, <03 ¥ 3/ x EHeterocarpus
sp. WMo HiTH B, Eio, BERER, NUDA N, 5 aFTHE, FEERLDOKS VS
By FAC acus, 7V a Y HFAC tessellatus, BELU, ~F Y/ FAD. calcea &, BBIHE, B
U, REMORNE, EAEMO/NEOEYEEEL TOk, FBEREANS VA3 ¥ 2 A, platy-
rhynchus, =-2h 5 RH¥ A E. unicolor BXT, €0 FH3S squamulosus &, BFHEHT QK
HEMEOEYERIEL TWico ik, BlMDIS VY, BlERO AT 2E CRIZEL b1
2, T o ORI, IR SEEICHT A FHERILE OISR SN TWE D EEL 3,

5. BRI B IRARR

Y SIS EEE RO & B D SIS AT, IOk, JERGIRENGE (ONRRAE), MafEkRatE (Jh4k)
EREIC K » TR » BT % & 5 (Teshima 1981), F7:, A FHOIHENRREL, 7735
Y /¥ A Squalus acauthias Tid, 20~2H B THB I EFHREINTVSE E WS (GILBERT
1981)0 Lin LMY A SHOBRAERRITRT 2RI, R ONESEES &b b o,
72, KEBEMERINTV S, TOHETI, ZOWICL » THlES N gt 2 S o %hE
HEITRE T 2 908 LR OERIC > VW TR B,

a, MDA EX Table 20 iT, COMBETEHEE NAEBEY A6 MBic> 0T, £820
mfElRE & TR L RO DA ER Lo £z, BEODIE ) - EOLE LB
HRIBIZ>WTIE, (104~10672— ) TR Lo

L. ~3H%2A A platyrhynchus 2EM600mn 2 AHEZ T NTERAL Tz, M520mmic
Y B EFARNBDN, 560mEBA S &, TRTHERAL TV,

2. 5uvFxt C acus HiZ, £EDS, 720mic@#Ed 3 LB OILEIEE 2, HEHZ760mmic
ELTHIRMEZ DD TRAT, FEGRREEL TV, T OWEED SELINAL - Ek%
WMHETBEIERTELD -,

3. ~3 v /¥R D ocalcea HEREEMT0mIET B EASBERO/IBEMBIEE 2, 800mE
A B, FRICEBMLU TV, UL, MIES00misE L T B BRAUTH 2, 1000mAEHE A
TR RS L T & OWHBICE O THREVEG (i 2 BESTEES it E £ B,

4. 7Y Y5 E lucifer BERREESM0mIcET 2 EBBMIEE 5, 380mE B2 /- ki
TANTHEIAL T oo MHEIZ400mIcEET 5 & KIFA DRI L, 40mEHA 2 BiEETRTRALT
Wioo AEORBALEOKRE &G, MOHMBHIHERTRETEH S,

5. 78 AZAFA K princeps HIZEENB440mEB I A E66. TR E LT W, L
2 U, HER520mmiciE LT S UIBINE EhD THRAT, FEIRRTH - 72 COWHETIE, MOk
PR BHER T &S o 2o s, CORED A5 EEBBOKRE S, HOHFARTH 2 & W
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Table 20. Number of appearance of individuals, as grouped by
total length, of mature and immature sharkscaught
by bottom long line

Spatularsnout catshark (Apristurus platyrhynchus)

Total Male Female Total
length Im- Mature Total Im- Mature Total
mature mature

~400mm
401~420
421~440
441~460 2 2 1 1
461~480 2 2
481~500 3 3 1 1
501~520 2 2 1 1
521~540 2 2 1 3 4
541~560 1 1
561~580 2 2 2 2
581~600 3 3 3 3
601~620 2 2 1 1
621~640
641~660 1 1
661~680 4 4 1 1
681~
Total 17 7 24 4 10 14 38

Needle dogfish (Centrophorus acus)

Male Female

Total Total
Total Im- Mature Total Im- Mature Total
length mature mature

~400mm
401~420 1 1
421~440
441~460 3 3
461~480
481~500 2 2
501~520 1 1
521~540 2 2
541~560 2 2
561~580 3 3
581~600 2 2 3 3
601~620 5 5 2 2
621~640 2 2
641~660 2 2 4 4
661~680 2 2 3 3
681~700 5 5
701~720 4 4 1 1
721~740 1 1 3 3
741~760 3 3
761~780 1 1 3 3
781~ 2 2 1 1

Total 31 4

{5
o

28 28 63




100 N 8

Blackbelly lantershark (Etmopterus lucifer)

Male Female "
?;%tgat Im- Mature Total Im- Mature Total Total
mature mature

~300mm 1 1
301~320 1 1
321~340 2 2
341~360 2 3 5 3 3
361~380 1 3 4 6 6
381~400 1 1 5 5
401~420 3 3 1 7 8
421~440 1 7 8
441~460 12 12
461~480 3 3
481~500
501~
Total 4 10 14 19 29 48 62

Birdbeak dogfish (Deania calcea)

ota Male Female Total

engt Im- Mature Total Im- Mature Total
mature mature

~400mm 1 1
401~ 420
421~ 440
441~ 460
461~ 480
481~ 500
501~ 520
521~ 540
541~ 560
561~ 580
581~ 600
601~ 620
621~ 640
641~ 660
661~ 680
681~ 700
701~ 720
721~ 740
741~ 760
761~ 780
781~ 800
801~ 820
821~ 840
841~ 860 1
861~ 880
881~ 900
901~ 920
921~ 940
941~ 960
961~ 980 1 1
981~1000
1001~ 2 2

DD O3 DO
DO 0 BN e
B O O

B3 DD B D U OB D =T i O O OO b
R 00 O U O O Y R OGO
— —
BO GO e o O WO ORI WD YOO e
e ok k.
DO W AR WWW IO R, o

i DN DO W DN

—

Total 69 12 81 119 2 121 202
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Great lantershark (Etmopterus princeps)

Total Male Female Total
length Im- Mature Total Im- Mature Total
mature mature

~300mm
301~320 1 1 1 1
321~340 1 1
341~360 1 1 3 3
361~380 2 2
381~400
401~420 1 1 2 2
421~440
441~460 1 4 5
461~480 2 2 1 1
481~500 1 2 2
501~520 2 2
521~540 1 1 2 1 1
541~560 1
561~580 1 1
581~
Total 10 8 18 13 13 31

Brown lantershark (Etmopterus unicolor)

) Male Female X
Total Total
length Im- Mature Total Im- Mature Total

mature mature

~300mm 1 1 1 1
301~320
321~340
341~360
361~380
381~400
401~420 1
421~440
441~460
461~480
481~500
501~520
521~540
541~560 2
561~580
581~

—
[
oy

[o>TNE B 52 I S §
DGy =3 Ut U Do
S =N I\ % §
N U W W

[ T >R SN

Total 4 25 29 13 19 32 61
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Table 21-A. Sex retio of deep-sea sharks caught by bottom long line

Needle dogfish (Centrophorus acus)

Cruise No.
81-R-3
82-R-4
81-T-3,4
81-R-8
81-R-13,14
Total

Birdbeak dogfish (Deania calcea)

Cruise No.
81-R-4
84-R-3
83-7-3,4
83-R-8
82-R-12
83-R-12
81-R-14
82-R-19
Total

Brackbelly lanternshark (Etmopterus lucifer)

Cruise No.
81-R-4
83-R-4
82-T-3
82-R-14
81-R-13
83-R-15
Total

Month
May
May

Aug.

Oct.
Jan.

Month
May
May

Aug.

Sep.
Oct.
Oct.
Jan.
Jan.

Month
May
May

Aug.
Nov.

Jan,
Jan.

Male
41
22
34

3
62
162

Male
11
5

13
14
7
30
19
103

Male
1

s O = 0 e

22

Female
32
14
55
5
90
196

Female

24

14

6

26

20

8

33

14
145

Female
23
21
11
11

78

Brown lanternshark (Etmopterus unicolor)

Cruise No.
83-R-2
84-R-3
Total

Month

Apr.

May

Male
19
7
26

*: Less than sinificant level 5%

Female
15
16
31

S+
73
36
89

8
152
358

g+ 2
35
18
10
39
34
15
63
33

248

S+ 2

24
23
19
12
13
9
100

S+

34
23
57

Sex-ratio
43.6%
38.9
61.8
62.5
59,2
54.7

Sex-ratio

68.6%
73.7
60.0
66.7
58.8
53.3
55.5
42.4
58.5

Sex-ratio

95.8%
65.5
57.9
91.7
53.9
55.6
78.0

Sex-ratio

44.1%
69.6
54.4

1.10
1.78
4.95"
0.50
5.16"
3.23

2

4.83%
4,26
0.40
4.33°
1.06
0.07
0.14
0.78
7.11*

X 2
20.16”
18.18°

0.47
8.33°
0.08
0.11
31.36"

2

0.47
3.52
0.44
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55,

6. =&AFAYF A E. unicolor @EP20mKEOHEIIRRTH -7/, 40mEBA B L, K
AR L TO iz MEIR500micE T 5 & BB SR DN 2, 520mE# A 5 £ 100% 255 E L
Tl FRMORBAOKE S, MOHBAETH 3,

DERE, TABEEBRONT, RILTELDh - 4BV THERS,

7. e L¥x  C atromarginatus SNk VAL, 0EBEBALY, TNTHTE-
oo HEA DS RLE U IR 0sT L T o s oA oR M B3 1070m TS -
fel &5, DI & B107T0mmTET U, BEIHERNICHRT B D EEL TI W,

8. EIVHF X C tessellatus ZWEINLFETH 5, KA LBAFRIL{BDEAEDL -
foo FHINATEOREREEE, HEAT50mm, MATI0mTSH - 2o

9. 2 x¥ X C owstoni EEMNTO0mmIZEE LT RTOROTERMMEBL TR Eh S,
P LB EEMTO0mISET 5 SBT3 EEL TE V.

10, ¥oYy F¥x S squamulosus FXEAL7EOT/NEEZ446mTH » 720 MEIZ585mmic
LCHRATH - 7oh3, T30mmDMEIZRRER L Thviz,

PEOREBEELBEROER, 645 L, COWRICAERT 25ERCy * FoRBEER, Blick-
T, BEICHRTHOH PSR E VER SRS 5N b, OEEREMMOREEEDR Y, 50
&, AEROBVICL » THLIALERLEL SN 5,

b. i Table 21 &, BIEX N2 BEBEY A HOMEERLZ6DTHE 5, BHEBE+SES
nrlconWTR, BELAABIRELE,

Table 21-B. Sex retio of deepsea sharks caught by bottom long line

Species Male Female I+ Sex-retio X
False catshark 1 1 2 50.0% 0
Spatularsnout 24 14 38 36.8 2.63
Cloudy shark 1 0 1 0 1.00
Gulper shark 27 0 27 0 27.00”
Lea?g?égrshark 35 2 60 41.7 1,67
Mosaic gulpershark 6 3 9 33.3 1.00
Bareskin dogfish 4 0 4 0 4,00"
Whitefin dogfish 1 1 2 50.0 0
Roughskin dogfish
Rough longnose dogfish 1 1 2 50.0 0
Smooth-lanternshark 17 7 24 29.1 4.18”
Great lanternshark 19 15 34 44.1 0.47
Ichihara-biroudozame 4 1 5 20.0 1.80
Velvet dogfish 25 22 47 46.8 0.19
Shortspine spurdog 0 1 1 100.0 1.00

% Less than significant level 5 9.
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LT, 7, UEASTENIIEG
LT\ 1IEDRFEIEIT—13, %
HigigiEt : 1 Thoteo E/2, 28A
WATUPHBEEN AR L T,

108 (B3 AT LEAMTE
PNERE 5 A ASKBIIREEN & S LT
Fo SHEEADTEIIRINTS -1,

1B (&F)  108Ah | EASTE
PERAEGRRF L, 4 BARKRBIEREEN (I
B3m—8mm) EHFL, FEREXL
TWieo SHARDTFEIRIRTS » 1o,
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B 5 AH R
E. pusillus

7 bASAYH
E. princeps

=H 5 A A
E. unicolor

AFNSETY FHA
8. ichiharai

Ea g R4
S. squamulosus

6. HiTLDER

N

2 5409 mn D BEA DT HE
LRLE Lo LT,

58 (BE) #iELELR
DA IR E LT
foo FEHEERIZ108 AN
R RIS L T,

48, 58 (BF) iz
U 7o HAR 0D86.296 |3 A8 1 38 A
B LT, IBBER 10
g —17 8 IS I | T
LTV (1983),

108 (BRZFE) wiiZELee
B DR D66.7% AR LK
BRI T 8138, Ipkym
CIRHEASAREBL TV
(1984),

B HT798m D HE DA HERR
BHRBETH - 205, 990mm
E1000mmOHE LB L T,

FRAHE DR/ 13446mn
ThHBo KM DOUEDIHedS
LB LTV, HlERE
7 8-128, IREEEIT 3R]
ZJ8 U THIASTEIE L T e,

£EA0mEBA 2 3 AR I3
PREL, TERERLTO,

58 (BFE) BELBRToEAD
Bid 2 ST FEIRRRRTH - 1,

58 (BF) B L EAoho 4
BEAMBITIR L Thice 1 EOIATHIE 6 —
18TH - 1co BIFOAE (3830~ 130mn
TH -7t (1982),

4B CEFE) iR L2kt
181EA (56.3%) ASKTUERHLEN (BREE10
m—35mm) EEFELFERBERLTVE
(1983),

108 (FkE) BiZE U7 5 A ho80
IS ABIERBEN (BPR13—22mm) A ERF
LTERBEALTWE, 1AkRKRRAT
&5 -7 (1984)0

EENT22mORE LR TTE 4R

—C%’J f:o

EABmm O ERATH - f2o T30mm
DML T,

COWEIR. COUHETEE S B A IO A YTEE S BIEOBRIISVLWTOERTH

o

a. # ¥9 i+ Pseudootriakis microdon

## 5 (Taniucnl et al. 1985) & &k - T, [HEF

WiEEP S 1B (BF), £ V¥ ABORA LMLz hEn | EEsE s iz, MRERD
FEI T ol (&5112m, 1183m) BSED Shic, MROBRINSOEARE, + v
¥ 2 (Pseudotriakis microdon) E[EIFEL2s BT RS OERAINED S5 & o815 REIHD
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ADTEIEL, Fio, AN EVEEE LERRETH - &S, Forster et al. (1970) itk -
THESNENALTH 2 EATFEENS (Photo 3BMB).

b. ~NI ¥ X Apristurus platyrhyncus  AFIOJFEILE, < OWEETREE Loy A HohT
B b/NE CH8.0%TH B, T, ~F VA QEEFTICB T AITEREN 55 <, Moy
VS A THBIEETTODEEL D, BAS (1984) bE URMEBRNTW B, FIHEEIC>
WTHB &, MIVEPICIRE R M R EEAE U THE L, BOTS N IAsERE i< Ui Ui
HOFNE NI, Chid, COEEBPEROBE TSR L2 WEESD,, £/, WAL oI,
FISR 0 1, BRRER UBESIIHENBE LB EEL R L, ~5FADRRELEING
Bt BRI b o TITFDNTVWB LD EEZ BT ENTE S,

¢. & A Centrophorus acus FAHEONFEILEIEFICKE . ToME» ST N
v ) FAROY A FFOR TR M H 0, Wk A FITICHT 5, KERAGEOH & T 5 4 4
HTH B, PROKREBWINEL >V AHTHBEELD, BHS (1984) DA A4 F L&
R — YR AT BEERRORERN, FIELTW3, Z OWHE Tl & W REDHE O KE 47 & it
DFRTIIFKAT, RAF R ELDTEL, TRHMERBCE L@, s TR
EMTERMD oI PEKBOREY ZBET S 2 &G TERRWA, BEEE X U2 OMHTHHE, 5
AR L Ao KT (F116emkll, £160cmPl ) M s hTwb T & (Tanaka 1984) 2F X
3 &, L ARICRBROERRTDIELONE, UL, MEOERENKBMSRELSE LD
ETHIEEBTERLD,

d. b LW % Centrophorus atromarginatus COMBBRTEEBLCHEEI L LY X E,
2EH1000mAEBAL RBEOELH THWABOHIR O TV S, TOEERIE, BE ORI
EEZTH, NURRARE OEBKBOBOSER Sh b, E, BRMORMRE (BRkics
BB E) ATET A EIETEILVA, ORI, L okigic, Mot Eogo
BENEZ oN B ERIRC, MHEOERKEBANE L TOWRBRERETEDEER 5,

KFEORFELIZZEDLHTREL, 28%IcE L, oM, Sfiis hicEEt:v ok T
BAKEV, Thid, KEOTEIENAVKEMIC EENCSERTH I EETRTId0LE
A B

e. & I V¥ A Centrophorus squamosus  AFEDHARAE L, #158cm, ARBABEIL103cn,
34137 ~158emTH B &0 d (Compacne 1984) o TOMRICBOTHEEIhAET I VHF AL
squamosusid, TOMWEELLET 2L D TUNETE S, HEKBORO, BEDH 50, HR
BOBHOBEER EBETHOTERE VD, TOEERIE, oo e 3 V¥ AC squamosus
B, RELINEIORIETH B T ERWEES SRR, BEALIORBEGR S EFBES T TWAE T L
EWEED , AEEOFELIIH23.0% T, & oiEE, Sl s i EE v A Hoh T, K&<,
FavHFRC acus RNT Y ) FAD. calcea ERBRICIERSITENEE >V A HTHBLELS,

f. ~NS5v /%2 Deania calcea  Compacno (1984) 28, BPHR Lo~ S v / ¥ X Deania calcea
(D. eglantina & synonym & 21%) OREE G e, REAMENTO~1em, BBMEATO~111cn
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ThHbo COREEEHKT EE, TOWHRICBIT B~ Y/ HFAD, calcea 1&, & LT,
BOEWNEOFERTHEIN TR L3O, TH S, UL, 12( ik (14.8%) Doz
BEREVEB LTV E, BXU, 2GBTS 23 (1 BB TERIERE) A s
NicT &, BB U 7RI BB U 7o M HE D R DB AR 5 T & ARTE I TS 5 & [F
RRi, B L 7o OB DN E L S b, AROMOIEMIRIER, HBELLE (FBH) «©
& > THERABHEEPRD ohvic, OB, FEiRCB T 3RS0 EEILORBEEL S
N5,

D&, FEOFEILEREICL > TEILT 2 (Table7, Table8 BL U, Fig. 32 BR) ., %
DN, 7 V2 VSE lucifer EEPUT VB, ¥72, FFEILIE 7 A 4 2 Centrophorus B+
AFHPAAFAC, owstonl WOWTKEL, ERBELEFEOHETE4 A HHTH 545, LLEHIER
BITERE I ARy A EHEE S h B,

Bivdbeak dogfish Blackbelly lanternshark

26>
)
o
%

207

Body weight

Liver weight

5 8 10 1 5 8 10 1

Investigated month [nvestigated month

Fig. 32. Retio of liver weight to body weight, as grouped by survey month, of birdbeak
dogfishes, Deania calcea, and blackbelly lanternsharks, Etmopterrus lucifer,.

g. 7V VS Etmopterus lucifer ARERES/NDNEVHAHD 1HTHZ, £EIE, 400mmP]
TThsdEWD (Garrick 1960), /425 12160mn, 310mOHEZRA LKL E 3, 350mmicE
T B BEX340mTRRAL, s &b, 380mE THET HE WS (Bass et al. 1976), & 512,
Compacno (1984) i3, HRFEDOHEALEZ, 42em, FREHEIZIO29~42em, RN 24034 em, d L <
&, ENLLETHS &\ D, REEFHREED SIS N 2R R, WPFhoEE L ToH L L
K&, HEHENESHEENEL NS, L, Compacnoid, 7 Y2 V35 (Eimopterus lucifer)
LE. brachyurus LR ECTALUL TS, £/, WlIZSyNonyM D BEINBVWE WS, TOT &
EABLE, COMWETRIESNIARER, B lucifer THBLD G, B LA, E brachyurus %
KHEEDTOEEDEEZ NS,
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FEOLE, BXU, HBOKE X, MoABHIcTRETHZ, Thid, fgHcLIEL
HAONEG—EMBEHEEMEING, FERR, Cogtiilishitho v /¥ A Squalidaeh
D9 A (F v 9 HFAC acus, & V¥ AC. atromarginatus, ~3 ¥ /) ¥ 2 D. calcea) PPk
G A (5 FHFAG, cuvier, 2V F VHF AP glauca) BEERNRTELL/PE L, Thi, &
FliAs, HRAITEEEN OFE, BEMOMW A THE I EEYELISDEELS, T, B
Rk BELEFRID C EATES (Fig. 32 BM) - ik, 5 L1008 (B BFB) cifos
BENELLTEV, Lhl, 8F&18IE, BIEL . 1 T3, CORPRET B~ S 25
ERENLER DL, FRIHEET DL EEZ IRV, BT (REBERAE) SEVAEEL
1bDEER D,

IHRMEEE, 8 (HE) coasfiEksh
too BBFOLEM%Fig. 33 R LA,

LEMPFAR, 3lmmd 5100m% 8 2 RE O K R

1 A H

ESITEBHBNB, F241~55m, 61~T70 T oom

m, BEY, 9~100mD=>DE— K& = a0 fm 5ot
TV, THEOBEE, REOWHASKE  Faln fo—
MEMIchl > L LAY TV B, £, ute

OB BT ST EATMIN, AR [y we

5, BLY, RAIEHSBEIGEES NI =

I b ORI, BEEAEE TRV &%
MR, RREEHEY, Bich k- TT
HBNTWI T EERTODEER 5, EIT Fig. 33. Total length composition of

BOTHERNBEOTILEEL LNL M, R embryos found in pregnant
s . ' blackbelly lanternshark, Et-
PR S RIS, MRS, RER LA mopterus lucifer.

EZE U WIS A IS 0 & A I
BEREEELTELLAATEMNTE S,

h. 7 b A5 X X Etmopterus princeps SO ELIE ST 5 XA ¥ X B pusillus 797
Y SE. lucifer IZlNTRKE WD, 74 ¥4 Centrophorus BOH A8, = A ¥ AC. owstoni, ™~
5/ RAD. calcea WHANT/INE L, v/ #FAsqualidae Fow Ao TrhfEmEEE & 5,
SIHEREIC > W TR S T, BRI (5 A) adiEL fokiBo B3R CEEb ofish ik
= h 5 AYF AL unicolor &REMRIEE ST 5 &, HEORMIRE, HORBOKE X715 &A%
PRI B, TOAEBMIHE, KEXDBY, BLU, BREHNSHEEL S, MEOHEDOEL
EYEER D EER 5,

1. %5 X% A Etmopterus pusillus  HSEEAESDIR 2ERRERTETICREL b -
fohd, TOWETHRESNAY AEOMTIE, 7V VS RHOVWTNETH B, FFE]IZI0~15%
T7 VY VISE luifer LBREFEILCTH S, BIHAEBI>WTAH B L, KMESD SEBEGE E T
M S s, BRI Z DB ST, L L, MBS TRl s h- @0
iz, &b TNEORBISMEE (2EH1T0m ) BEENTOOHEIL2,
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i. =4h 35 RH¥ A Etmopterus unicolor AR, JOWEETHEESNIH 5 2 ¥ A Etmopterus
Bl Eh sy A OB TROKETH S, 7 I 5 AF AR princeps 13, i, B, ks
EAMEE L HEULHBILIZS Lo TOPIEIR & » THEES W TEOTELEE/ELE TS,
LUWE T ARBIEERES YTRTEN, =€h 5 AFAE unicolor DFHKRETH B &LiEH
Ihice

B, 7 5 R ¥ A Etmopterus BICEENE 9 A EOPTIIREL 7 b A 5 AFAE prine
eps CHRUIOITEIGHZRr> ) A HEEA 5N 5,

BIHERRICOWT A B &, PIEEE TR, 58 (BFF) PRI N, BELLHEE’
iz p0, EEMEE TR, 4BBLT, 108 (B« BE) i REIMBEMZR>FEBBA L 0,
SR, RREAHE, BIU, RRHSEBEShL I & 0EXL B ERE HERREWERch -
TWBHDEELLNS,

Pl 10013 s, BFEOY 58 (104~106=— YEIR) icoW\WT, WA Tidd 545, BRI
B 2 HELTEREBRL I LNTER,

W fE-im B

DAL, REEPMEMGIN TIT - 72 EEIEM, B LU, EHMoBEESR» S, Z0FEREBYTH
VRS A HORHE ZONHEHEL T B & & bic, BT L3RBT ETV, RE &
Db D 5 SHRERNSRHEO—IRER S Ic Lize & S IAYiRE LBEOREDERET - 120

PR OMABCLENIHEE IR T A RAOEIRER, ToRBREREREEEELS, O
Wrge oA U RERR N, IR ADL O—BEEL, —~AHRITICENTESR PO~ MIZ LB
PEECHA_NTHEKBOLE TH L, Ei, HENORESIRLZETEERPHE, LA L,
I B E N B 2 &b, BERERE, T70bb, MRRAORBEELWHICH A LN TE
BREQFEBD B, &5, BHEERRITIURNH 5,

EEME O SR 13808 OEEMRENE L WIEES, AT OENEEL RO T EEL B LMNTES,
Ltctis T, $PEROEBIE, ZOKBONHOBEERDLT SDEELLIENTE B,

T D& D RME ORI, BEEREBTT A CHD, TAERENRIERE S,

ORI B W TS N2 B 2 I, RS TE, CoiER TS THERS AL
B, BLU, Bicad a5 L 8R20B3E (BT 3 R0 19/, KhlfEA 7 RH3EITHE) T
5,

EEMEAR DIREAER D O &1z, T OUBEROEREY X HOBMMR (EEENT) KR, Lok
BleB WO Th, EEHE00~500mIZERET 508, TOBEEE C— 2 iIcEEICHITT 5, L,
VBRI A FRKIB OTEEH1000m 28 A BRI B LT IR s N, HBIEEHIZ400~600m TH D
£, COBEEMA B &R L, MREIERMIET 5, £, CoMROBEEEY 2 oM
AR, BRU, BEERIGEECHER I L - THREESS D, v A BENHEET 5, &5, Th
5OY A BOREERED S AHROREBRIC > VWTA S L, Hlck > T3, LREFOEMNLL,
R CEL D Z2HoH, ENHORER, fick-» THET %,

Wi OB A48T Akl Bid B, ¥ o9 ¥ # Centrophprus acus & € 3 ¥+ % Centrophorus
squamosus DIRERRICEOHBESEYD Shic, ORI, ik > THEBSTICMEE S
BLEERRTODEER L, TOLH MR, TS0 2FHETTEL, 7832



RT3 OO etk o # 45 111

Etmopterus princeps & =% % 5 A A Etmopterus unicolor THRD SN, i, s 9H
# Centrophorus acus MEHWE NGB0, WEFEFSRE THMIKIETH » 728, ~35
2/ # * Deania calcea DEHWENIEIE ORI, FHESMENIBMIEKIETE 72, HEES
Ateaiis (—EOBREE CIERAER S N7k MIC B 5 BB A O REE SIG PR
ik o TREBH, KBTS — Vi, 5V aNHETEUTE, itk » THA ICBHS
AIABOTFAET B T BB o Too T, BRLITIR - 7R S BRI I, WICEEE
EEECLOTEAMRL>THRY LEETCLRALUEHELTWS I EMHEES NI, ORI
B AR A HONTR Y A S OERIN A SR LBRET 2 ERIc>WTIE, R RS
FELTWT, HEHOMER MDD TH B, ThBZOERE LT, MIBELTWE L EE LI
QW FHIEHITE OIS (MM TH A2 0EM TS 50) PHEEMIEEIhTVWAIENELLR
foo PUBERIZBMICEANT, BMOABE L {EV, T, BEiEEy A HOoBEER S, BRIk
ERALT B ERRVENS VT L EYRES

EERR OB E I B EENE (EoRE) LHEEE (EHOBE R X 3HEMEDET)
EMB B, WEEYIIEE UTEEMEEY (Sacvenger) TH A4, REOEY» ShofIH (v
AEEGD) KIBBEFLDULALV, HHORERIECBX TR 5, v A HORT 2RER
VB  SE85.2% Th - Fo

C o B RNV A HOREMKIL, 7 v v X Centrophorus acus, € 3 ¥ X Cent-
rophorus squamosus, =+ # 5 X ¥ A Etmopterus unicolor, B XU, &0 ¥ F ¥ 3XScymnodon
squamulosus TIX, WO T~ KRB LN EH, ~5 ¥4 Apristurus platyrhynchus, 8 XU, 7

k15 A X Etmopterus princeps TEEEAMADII W, ©— FOMABEPHEIRENTOR
Vo F7o, £EEFELEOMICIE, WHIRSHRBIRATET 548, Mtk » TEHIC L 2 IHHE
BEED SN -t HESIFRERE OMicE, BRBRSELET 2, PEFEL (FEEF
TMER D) &, 74 ¥ 3 Centrophorus JB CIE20EBICET B 48, ~F ¥ X Apristurus
platyrhynchus THI09GIilifc iV ¥ X HDHFIEBEEZEA S &, COBRBVIE, ThoDH 2
DITEREI DB ETRT D EEL SN B, Eio, BRNICAONZ4EMIE, REMNED» SIERE
TIgILE L, T4 W2 Centrophorus B, BLU, ~3 Y/ ¥ 2 Deania calcea » 5%, EEBXIU
FEEOREMSBE S, TR EFEL L OBEPER 5h b,

CoERIc BTSN VA P microdon 5, FERISEWVEEET B OWMELE Wi
DOREFF 2 BELHERS N, BMTH % & AFoRSTER et al. DEIRMNEES Wiz, E, ~3
F A, platyrhynchus (BIHE) Do IBENERDS, 7V 7 Y SE lucifer, BLU, =€ Hh 5 2 HFXE.
unicolor > 5%, MfF, TEN TR, KEEIREN, B U, MELEEZER T - THET S
LHTE, YHEBO—IREMB Z EMTER, LAL, hoy 2>V TE, BESHATE
bO, RBPEE, H25VIE, HLHEE S SPICFE-> TSN bR E, BRAEEEZH S M
TEETIRESE M7,

HRICH BT 29 A HI208 1B 3 200~300 B MEhTW5E (EHEKERRE Y & —
1982)c &7z, Castro (1983) &, BIESBMSMA ShBE VS, L L, S L, FLERHE
BHDOPELRINT WD, AIEIETE, 1THHIRY 202ERME TV 3 (HARBEES
1981), HEEPMEEE ST S Nuicy A B, By X 720 © 8 M20j@3 1A (EERIfE ok %
S8 WL, v/ Fiasqualidae B3 A IR - TH B &, KIS SH SN T 5255
(BARH¥S) ONISHE (72%) MHEEI i,
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UL, Sk, BRERNEHEDORD CHEOHELSEEER T2 L, 19k, &5, WX 5b
DEEZLNB,

BRI AR, B L - TOMBEEORRIE V. L L, 2 S OMERE, k-
THE MRS D HETEE Z DIERLIC & » TRDW Sh, BRI OET 2, £/, B8
HERKIEA000~1100mIZTFE L e T &, BRU, COWHEOMERIEEEEEL 5L, BHESH
MAKBE, PROBEFCETBLIATVEbDEHEESN S, £, AHOEMOMRIcA SIS
HITE PEEBEIC & B9 A BRI, B OBIGH: & AEEHEY OFIRMED® Y, O & WA T,
b, TREHOMFRREE, 77abs, BEORBOKEREEI NG, X5, EHEH A
SN BRIEFR, HEME ONHAKBOEVE, Mick>TEbDTHBECEbLhT WS, H
i, & V¥ AC atromarginatus &, #EFHOMTRET X NS NTHBHETH 720 L L,
ZOHANZ > W TEAS TRV, HEEHE, &30, KRB ERRROEEETO TS &
25,

W& BAIC & 5N AU, BNy X HOEMERO—IREYEED, Mk hoREe LT
SHAEEE B FNIERSE 0,

ESERE OB I, EMREOE T 218 < RIS iE (HHoas) LEBNLWE Ry
ORE) &hbb, TNoOWEFER, BEOHENEHROREE & &I N 2 &
EAOND, ThODERETEZVEEMOEHRER, HEEH E+HSIEME NS5,

JESEREASE IR, DB L OBE DI CHIBMREIESZ T 5 2 & bDn, F, WA - #
HISHBHIE TH 50 Lichi-T, NUDEMEROCTIABTITI 2 EMNTE S, —F, T
RO OBIREEZ 5 &, KA OGEIE ORI, HEWEGTTbh TV 2 EEM
HEOUEEELTHAELAR L ENBTES,

Pl T oWz & - THEEFIEE 52 < OB A HOEBSHERE N, PRI L -
THETEE 2 DRI ASFRE 5 T &, NERLOE VIO 4 2 175 T o KIS (80~90%) %5
B, INLDY AHOAFEHEPELDTH VI EBDN Db oTte £, BB 200 0FES
BETUIKER, S vy antiTiUTE R T EMHEES NI &R E, HTvEEIc M 254 0
MRZGBEMTER, E oI, HERECEEMRE L oMb o, Btk + 2 H8 55
R ont,

C DORFZEIE, REEFEREEICAER T 2 BN X S OBIR OTTHEM: 2 2 I SR A B S 120
JESHERE %38 L C % DY) © & B B v A FHO MG & BN I ic B L TRES B InA foo 72,
MRS PEIEMIAE & Db D IT O WTIRES L 7o

SR, COFEERBEE, ARCARE, SHENEOBGRE S ST 5 2 & EELRE
Thbo £, KA 2 5, kK7 L €73 SRR L2 2D OVIEEIC L 2RO ERWANRET
HbBo

L3 #

T OWFFEI, BB 2 S & PRIBIEERL & OB 0, B R, i & AREN AL E 2 R4 B 1o
o, FEEPEE CARNFEHRE) wBWvT, F& L CEERC X 3 HERBETY, > X0 A%
ST L,

L. R TT - fokigid, REMW, BEW, BLC, MEMPCEES 5HBES, &5 03,
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FOEE LT EAIR (315 Thb, ThoDHHROEERE (200~1100m) ki 5 MR
55 OKiR, 108 &, BELELTOT, BEHoER LD THDTHE S, i, BERFE
B/ NE OB, 1.6~1.TmL/LTI500micE 5 &492.1mL/LE THINYT 5, BB, BLU,
BRGSO (3, WIS % 2R o LB SHE IR T B - 7oA, PRSI E
BOHELE, BLU, ZOEHOHEMFORIEIZMYIDS BIHSIKIBETH - oo WHEEE S IKRE
B 3MEE SHLVRESARRLETH - o

2. REEHEDHBISIC B R0 (BAEOKIIEZIR) &, EMEREEIREST 2 HEERLEHRKD—>
Thy, BFLo—7DES, ZORUKIED, WFOEENE T OFHKIER, BLU, WEILBT
BIHIE LT R - TRE 5, BERFT R OEE, B, MRSV TREREREICH 2 LELT
LW EBGp T,

3. TOMRI & » T, BEFEEED SABRSHRShERMEY A i3, ThE Tk, Zoif
Br ORI N TVWAHM, COMRTYHTORM, M Uil s § H20E3tf (E
SERLAS 3RO 19, JEHMEAS TRISEITHE W@ Ll Shoomhd, v/ ¥FARY AHIE
18ffi%, ChFcic, s BT EBE) BwTiERENTWS Y / ¥ X Squalidae $4D
4 A (TanwucH:, H, Tanaka, Yano and Tanaka) &HEST 3 &, BEEdEE o B2
BRI Z B & A P28 & REEP A OB I LR TRV,

4. BEmh, BXU, BEMIETIRA~S Y/ 2 Deania calcea H%, FIHEMMBEETEZ sy
' A Centrophorus acus W bEMWE BB SFMOMMN IS 5, MBIk > THE 2 ELERUTO
FEASHRIS 2 o FRAHERESRLUEIEHC: (Morisita) AWM LHERT 5 &, REME & BEMERE
OEMMEIREDHTE V. LHL, TN 2 & SRS O K L, o A S IRTE
AU B W T SIEERANIC BWT SRR SRR B 5,6

5. By # 48 (& LTV /¥ #Squalidae B4 » ) OISR (D) 2l
BB ABE, EOMIBIBOTHIERDO—>DE— 7B, 300~500mICEET B, TOHEEE:
A B LMD EITT A EOWINL, EEMIE TR, 1000mEBA 2 8EI, sbd
TEHOKHERIBOEAMSHEE N, THIZI000mEIC BT 2 OEEIBOFEOTNEEEL 5,
CF fe, BB RS B RO LA, EOMBIcBLTRERILTH - o & ST,
ZDFERIZA v FEEPEIRTRORSTER et al. A3, 7o 72 RIRE R & L (BT 5, PR ETE
Ak B E, HMAKRRBETEL O 2500, SNERER, Blck-THERLY, s h s
W, SR L > THRES NG, E/c, BIEREMIEERIC L - TRE S, ChoDBRE, B
BRI & - T A SHESEIIC SEMICDIET A L EERT HDLEEX B,

6. ¥ @ U4 % Centrophorus acus &, HEERORBIRMNEORHER OB, IEAIEE, &3
Y4 X Centrophorus squamosus \FHHES OEF ORISR EENHIRE T 5, WfEORER
FRicl, BOMEBIMESED Shiee Fh, 7+ 4 5 AY A Etmopterus princeps & =51 5 A ¥ 4
Etmopterus unicolor &1, HHOEB D IEELEL, BHRICTARTTOAE I MGt X
5IT, ¥ uuHFAC acus (ZHHEHITEQOANERIIIET, ~35 v/ ¥4 Deania calcea 13 HLBHSEIE
ISR S NERBICHIENI SR H B T BN o foo TOK DT, GElHET 2 FHI, i
TERHEIC & > THBOHIEEF 2R L T 5,

7. JERRTID - T IEHEN 2 IR 7SR, —BIORSE TERASHER E DR S hiokigic kit 3,
BEigE Y A SO DTE D89 — g, S5 VS ABHETRUTE 50, itk » Tt & iIc i
BATIBMBELET D EB0h -1,
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8. BRRRICIG - R 5, BB A I, S, WREEEGEEEL OO TR WL
&, EOVABOWED S, 1084 — b VERBATERLUBHELTOA Z EBHES N,

0. AEBREE &I OBR TS Uk, PRI A S OMREBHE~NOBEIE O IR 1, HIRmIE
W EBHEE R N Fie, Y0 9HAC acus, ~NF V. FAD, calcea, BEU, 715 AW AE.
pusillus 18 E DEEHRHEY A B3, BEUSHFFBIROZLISE T 2SR & EAHEE X N,

T D& D P R BRI v A ORI Z, SR LIRE T 2 ERD—2 & LT, MBS,
MBS L TwB ERFBRICS W HIBWSHEEMER L D EEL 5N 5,

10. A EBROWIE I L & T 5, FUERIBBRICIENTHBOANE L BV, T Ok
Bid, By A BoEEE, BRL0ERICERET2 oW TS Y, WHIEEE
BhIERILT ARDE VT 2 WEES,

11, ZEdgE O OINEAEY I, BFOEYD SBEMEAY) (Scavenger) MHILD. # 4 b
MERELTHEDD 2, L L, v MO s SEREOMICHMEERDE LG TER
IPofie TR, YABPRFEZFIRCVIEERTODEEL S, v 2 HORTERE, BT
WE2%TH - 120

12. AR R

a. 7Y 2 V3E lucifer, BT, N5V FRAD. calcea DEEMBO T — FOLLEIE, MEMHE
THHS D (MK TH D) T B, £/, ¥ 099 HAC acus, I V¥ AC squamosus,
~NFY Y RAD, calcea, =&H 5 AW AE, unicolor, BLU, B0 F¥AS squamulosus Tid,
BB E— FAAH SN, T FOME X D /NS WHITHRERFRSDE O, Thig, BB
BT L 56D EELOSNE, ~FHF A A, platyrhynchus &7 b 573 AH X E. princeps 138
BAvbis { £ — F ORI ATV,

b. & LFEOMICE, WRGCHRBERSELEY 5, W& OB, Table 140 TH 5,
NG Y HFAD. caleceaDMETIE, HELH (6 BLI108) &> THEOHBHHD 5 i,
EDFRZ > VT bR LAERROMER c X 2HEFEETE LA, -1

c. FFEM (FELIFEROL) BEIcL»TEIES, £, BETH-> THEEE DS v
FARE WV, ~NFHF R A, platyrhynchus OIIGFEIZI0BIHEI S\, 7 ¥ 7 VS E lucifer
B3912~13%TH 5D, 74 ¥4 Centrophorus BDOY A FHTIZ208%GIcE L, C o TR
iy /¥4 Squalidae PO AFHORTH A E W ¥ 4 FHONFEEEE (Baldridge, Castro,
Compagno) %#2 3 &, FEILOKX/NE, I L AITHRENOMIGERS KM L TWE D EE
Zb, Flo, ~5V/FAD, calecea &7 V7 VSE. luciferDFFELE, Hobiw#EE LK
& o THBEMED /s (Fig. 32 2R)

b. BABYOERBEEIT - 1R, BBy AR, BEERE LTEETA Y AT
555, ERD» S RBBNEICEZRECENERAE L TW i, 7 A ¥ A Centrophorus JB® ¥ A 3,
BLU, ~3v/FAD. calcea »5id, ERBLIUHEROAENHERIN, ETYERHEL
bt b B 30, THhSOV AFHOFFEIIIARE L, TN & OBENER SN b,

e. —jikic, TOMHETHEE NI AFOMBRBORESRMOHHKRE W, 7Y VSE
lucifer , BLU, =& H 5 2AHAE. unicolor 15 & THRITIESED SN, E2BL THL,
T OUHBIC B KD DY 7 ¥ A Squalidae BOH A FHOMHIZ T 1 THEM, ~35 Y /2 H2
D. calcea &7 V7 VSE. lucifer TREBELLARL > TEVWSED ST,

PO RE T B 2R L BIEORE, & V¥ AP microdon OREEFEEEVMIERMRMNEAE (T
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&) THHTE, BTFORBRNH IR TE L MRS N,

F o, RER, TE, EREREHELUCER, 409 AC aws, BLY, EI VSR C
squamosus (3, REEBIIBSNIco KEHD~T Y/ FRAD, calcea FRMTDH - fobs, KB
Uitk 2 BEDSHER S Nl ~3 ¥ A A, platyriynchus (BIME) OBERE P I HEINR B
ENico &2, 7Y0 VSE. lucifer 38 FICIRFHS, LOFEMIC & REINRIN, FENFRINA
BEI N, =€H 5 AV AE unicolor Tl 4 BIcBffA, 5 8 S10F I KBSIRMAHES h
Foo TRHOY A FHOMORR IR L TOT, FEHESHEREN/, oL, Fitk-T
BREERED—IRE 5 T &S TERM, 2L ORETH>VWTIE, BIFNEERIREEED, 2L ok
RIS HIEMO T &Nz, SHROBELE L T2 S UHE LS EEh 5,

13, BEMFECEARIASE S, hoEE & OBEMDIE L, HBHHEZY 2 2 & bDiav, T i,
N/ NEIDIRERWTITA L EBTE S, Lcd->C, B, FIAEDEHLD TEVWIEN #E
Bics ) 2 EHRSOMABE L ZORA I, BREOIEL LTHAELLIEBTES, £/, B
i 2 I, BE B ORFBIKEREO—>TH D, TOMEREMEERHE, 4%
MR DORBEEZ 5 LIcBHE SR S B WEELEEO— EEL 5,
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Appendix

Table 1. A list of teleosts by fishing tests used deep-sea bottom long line

Species Fishing ground
Japanese name Scientific name Nagashima Owase Atawa
offshore offshore offshore
v b4 7 vE Albulidae

F 2 Pterothrissus gissu ] @
7+ I8 Congridae

Fvr+d Gnathophis nystromi @

7o Conger sp. @
oy ## Muraenidae

AR Gymnothorax kidako @ @
+# 35 7+ 28 Synaphobranchidae

w57 FT Synaphobranchus affinis © ® @
& b )49 YE Alepocephalidae

INEAL G Alepocephalus owstoni L]
v 3% 3% Macrouridae

AZXIeHd Coelorhynchus anatirostris @

F=kH Corlorhynchus gilbertis @ @

A5y Coryphaenoides sp. ]

vays Nezumia sp. @ @

py Yy Sebastiscus marmoraius @ @ e
F T4 5% Moridae

varzaeis Lepidion sp. @

VAV TAF A Physiculus maximowiczi @ @ @
VA S4F Berycidae

FvA A Beryx splendens ©
AX#%%  Percichthyidae

TALY Doederleinia berycoides <]
Lv#} Scpmbropidae

LY Scombrops boops ]
&% Serranidae

T i A Y F Caprodon schlegeli [
oy FhvAE Gempylidae

sovERTA Promethichthys prometheus @
Fv 458 Anoplopomatidae

TTIHRIX Erilepis zonifer @
74 H 4 TE Scorpaenidae

2R Ry Helicolenus hilgendorfi - ]

o X Hozuhkius embremarius @ @ e

TagyA Sebastes matsubarai @ ]

H 4 Sebastiscus marmoratus @



Fig.

Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo
Photo

1.

W oo N D W N -

N Y S UG QU G G G S S
- D W o N g B W O

RENT S DR 2 31

Photograph of used gear (branch line) and sharks caught in

present studies.

Used gear (Branch line)
Fatse caishark
Embryos of false catshark
Goblin shark
Spatularsnout catshark
Needle dogfish

Gulper shark

Leafscale gulpershark
Mosaic gulpershark
Bareskin dogfish
Roughskin dogfish
Birdbeak dogfish
Smooth lanternshark
Blackbelly lanternshark
Great lanternshark
Brown lanternshark
Prickly shark
Ichiharabiroudozame
Velvet dogfish
Shortspine spurdog
Fierce odontaspis
Kitefin shark

Japanese angel shark

Pseudotriakis microdon

Scapanorhynchus owstoni
Apristurus platyrhynchus
Centrophorus acus

C. atromarginatus

C. squamosus

C. tessellatus
Centroscyllium kamoharal
Centroscymnus owstoni
Deania calcea
Etmopterus pustilus

E. lucifer

E. princeps

E. unicolor

Echinorhinus cookel
Sceymnodon ichiharal

S. squamulosus

Squalus mitsukurii
Odontaspis ferox
Dalatias licha

Squatina nebulosa
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