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relationships with
commercial epipelagic species

Such as

Japanese sardine (Sardinops melanostictus)
Anchovy (Engraulis japonicus)

Chub mackerel (Scomber japonicus)
Focus on
horizontal distributions and prey

In the nighttime surface layer at the
Kuroshio-Oyashio Transition Zone (KOTZ)

=>» the key area for recruitment of the Pacific stocks



50°N

Low Stock Level

Oyvashio

Feeding Ground

: Fishing Ground
(Summer-Winter)

400N_' IIIIIIIIIIIIIIIIIII(&H&L‘tJ’mI@”e

Fishing Ground
rd

Nursery Ground
(All Seasons) =

-

; -:----------------------A’mshﬁa-

£xtension

. IT- Spawning Ground
30°N — ;%? (Winter-Spring)
I'f’
; ¥ " Nursery Ground —# Current
_,.1 - Feeding Ground —pp— Migration of Age 0 Fish
@ 2% ' Spawning Ground —= Migration of Age > 1 Fish
N Kuroshio Fishing Ground
- ' | ' | ' J ' | '
120°E 130°E 140°E 150°E 160°E

modified from Stock Assessment Report (FRA,FAJ)



Possible migration pattern
of dominant myctophids
In the KOTZ
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Research survey for juvenile
small epipelagic fishes

e Date : May-June, 2002-2004

 Area:143-160° E, 35-40° N

o Gear : Mid-water trawl

e Trawling depth : 0-27 m

e Depth of cod-end : 14 m

 Netlength : 89 m
- * Mesh size of cod-end: 10 mm.
e Night-time 30 min. tow at 3.5kt
e Sampling points: 45-50 stations
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. It IS not the best gear for sampllng |
myctophids, though...

e \We can get both myctophids and
small epipelagic fishes
S|multaneously
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Myctophids were dominant
 next to anchovy (except 2004)
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The Dominant myctophids

4 dominant species account for more than

80% of all the myctophids (19-29 species).
Catch in weight (on board)

Di?()phus p?rsplcnlatus [ gigas i Myctophum

asperum

Q0
o

Ratio (%)
(@))
o

AN
o

Symbolophorus californiensis
| Seratoscopelus

Warmingii

N
o

o

Subtropical
and
Year tropical species

2002 2003 2004



Body Iengtn(af myctophlds-

wr o se)rted on-board).

1,000
500

0
1,000

500 -

0]
1,000

500 -
0 |
1,000
500 1

0.
1,000

500 1

0.
1,000

500 |

N=11,266

oy
] Y
=
O
o.
-

Standard length (mm)



Body length of small epipelagic
fIShES (sorted on board)
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HO”ZOntaI dlStrlbUthn (in 03, for example)
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Overlap index
(Pianka,1973)
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Prey analysis

SAMPLING

e Two nights (11pm-3am) in May 2002 at 4 stations (0)

o Midwater trawl for fishes: towed at 0-80 m (mainly 0-27 m) depth

« NORPAC net for macro-zooplankton: mesh size 335 ¢ m, from
150 m or 40 m depth to sea surface

N
4 Stations: sardine, anchovy, mackerels, 0 i 20
and myctophids were caught together. LA A Y00
35° M T 1sec |
e
HAN DL| NG COPEPODS Stations and water temperature at 100 m depth

Copepods in stomachs and NORPAC net samples were
 Identified for their species or genera.

e counted.
e measured for prosomal length.
e estimated for dry weights from length-weight relationships

(for copepods in stomachs).



List of stomachs

Number of fish (range of body length in mm)
Epipelagic fishes, N=80

e Japanese sardine: 10 (34.5-52.6)

* Anchovy: 40 (35.5-57.4)

e Chub mackerel Scomber japonicus: 8 (47.4-137.6)
e Spotted mackerel S. australasicus: 22 (49.5-151.1)

Juvenile (J) and adult (A) myctophids, N=270(J=99, A=171)
e S. californiensis : J=0, A=32 (71.0-108.7)

e C.warmingii:J=32 (22.1-66.1), A=38 (68.6-82.0)

« M. asperum : J=7 (21.0-46.4), A=18 (56.9-7/5.6)

D. perspicillatus : J=29 (25.2-55.2), A=31 (/4.3-146.9)

M. nitidulum : J=9 (19.1-43.2), A=40 (50.7-63.6)
Notoscopelus japonicus : J=11 (29.1-37.6), A=1 (92.8)

N. resplendens : J=11 (21.9-35.1), A=11 (64.9-78.4)



Stomach contents of juvenile small
epipelagic fishes
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Body size of copepods
both stomach contents & NORPAC net

Epipelagic fishes

0 3 6 9

Prosomal length (mm) * Not caught by NORPAC net here.



Density of the copepods
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N. cristatus and PI. xiphias were not caught by NORPAC net here.



Sea surface
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Summary
In the nighttime surface layer of the KOTZ (in spring)

» Abundance of . change considerably
» Composition of : stable
S. californiensis

C. warmingii

M. asperum

D. perspicillatus / gigas

» Horizontal distribution of

wide regardless of their abundance

different from that of juvenile small epipelagic fishes

» Prey copepods of . large copepods in deeper
than 40m depth, while small epipelagic fishes prey upon small copepods in
shallower than 40m depth

Conclusion

These results suggest

occurrences of resource partitioning between juvenile small
epipelagic fishes and In terms of
habitat and prey.



Acknowledgements

* We thank the captain-and crew of the T/S Hokuho-maru (the
Hokkaido Board of Education Management for Training Ships) for-
assistance while sampling onboard. ‘We also thank staffs of NRIFS

and Suidosha Co., who helped us sorting and measuring fishes-and
planktons at labs.

« “Fhis-study was supported by grants from the Fisheries Agency. of 3
Japan and the Ministry of Agriculture, Forestry and Fisheries.of

wdJapan under the Deep-sea.Ecosystemsand Exploitation
Programme (DEEP) '

THANK YOU.

] T



	Distribution �and prey composition of�juvenile small epipelagic fishes �and myctophids �in the Kuroshio-Oyashio Transition Zon
	Myctophids were dominant �next to anchovy (except 2004)
	Body length of myctophids �(sorted on board)
	Horizontal distribution (in 03, for example)
	Overlap index�(Pianka,1973) 
	List of stomachs 
	Stomach contents of juvenile small epipelagic fishes
	Prey items (only copepods) 
	Acknowledgements

