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Outlines of This Study

Background and objectives

Data and methods

Late 1980s oceanic regime shift in TWC
Changes in plankton biomass

Variation patterns in fisheries production:
analysis of fisheries statistics data (1964-2004)

Spatial-temporal variability in demersal fish
assemblages: analysis of “Offshore Trawl Data
(1974-2004)”

Summary and mechanisms of the late 1980s
ecological regime shift in TWC
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TWO OBJECTIVES

To 1dentify the regime shift in the
ecosystem of TWC: from low trophic
level plankton to fish community

To unravel the mechanisms whereby
climatic and oceanic variability are
linked to the ecosystem regime shift in
TWC In late 1980s.



Data and Methods

1. Catch statistics: 1964-2004.
54 species items, 90% of total catches

2. Japan Sea Offshore Trawl Data Set

1974-2004: 27 demersal species, catches and
CPUE with spatial resolution of 10 minutes

3. Plankton data set: PM Line 1972-2004

4. Oceanographic-climatic indices

SST: 1°x1°grid data set from JMA, 1950-2004
50 to 200 m depth WT: 1964- 2004

an indicator of Tsushima Warm Current

5. PCA Analysis and GIS Approach




Anomalies (°C)

Indicator of Tsushima Warm Current
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Spatial

ferences In winter SSTs
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Spatial differences (1990s-1980s) in WT
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Yearly changes in 200m depth water
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Anomalies (Log 10 cell/l +1)

Anomalies (Log 10 (cell/l +1)

Phytoplankton (Diatom) : 1972-2004
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Catches Trend in the Japan Sea during 1964-2004

Proportion of Catch
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PCAs of 54 species items: 1964-2004
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Catch Trend of Indicator Species
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Community indices from 54 species

Mean Trophic Level and Simpson’s Diversity Index
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Offshore Bottom

No{Japanese Namg Scientific Name English Name [ Depth (m)Life span (years| Current
1|<55 Gadus macrocephalus Pacific cod 200-300 >12 CW
2| R b05S Theragra chalcogramma  (Walleye pollock 100-500 >11 CW
3| Pleurogrammus azonus  |Arabesque greenling| <200 >8 CwW
41 \31\3 Arctoscopus japonicus Japanese sandfish 300-500 5 CW
5[4 A-T4 (7JFSqualus acanthias Piked dogfish 150-180 >10 cw
6|/ \y A Eshastes owstoni Owenton's rockfish | 190-300 >10 CW
7|ELS A Glyptocephalus stelleri  |witch flounder 200-300 >12 Ccw
8|7hALA Hippoglossoides dubius  |flathead flounder 150-500 >10 cwW
9|=AHLA Pleuronectes herzensteini [brown sole 30-130 >10 CW
10| ZDtadALA  [Pleuronectidae other righteye flounder cw
11|7kyaFHIE |Pandalus borealis Pink shrimp 200-600 11 CW
12| X745 = Chionoecetes opilio Tanner crab 200-500 >10 CcwW
13|V9/\F Hippoglossoides pinetorum(pointhead flounder | 150-190 8

14| LoHLA Eopsetta grigorjewi shotted halibut <140 >10

15| ¥ Li> A LA | Tanakius kitaharai willowy flounder 80-150 >10

16|=¥R Glossanodon semifasciatus| Deepsea smelt <200 5

17154 Paralichthys olivaceus bastard halibut <150 >10

18|75 1 Pagrus major Silver seabream <100 >10

19|F5 4 Evynnis japonica crimson seabream 30-130 >6

20| ¥ 51 Dentex tumifrons deepsea snapper <200 >8

21(Ty Synodontidae Lizardfish <120 <4

22| F (B4 F) |Sciaenidae (Argyrosomus g Croaker 20-120 6?

23| hFHYS Lepidotrigla micropetera [redwing searobin 70-140 6

24(3F oA Trichiurus japonicus Largehead hairtail 20-140 8

25|7HhLY Doederleinia berycoides  [blackthroat seaperchf 80-150 10 (Female)

26|11 ¥ Squids <200 <2

27|58 Octopus <200
Total 27 speices items

WW: Warm Water

‘rawl . Target species

12 cold water
species:

Deep water
Long-lived

Northern
distribution

15 warm water
species:

Coastal and
continental shelf

Short-lived
Southern

distribution

Nishimura (1969) 17



Offshore Bottom Trawl : Catch and CPUE
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Changes in compositions
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PCAs of demersal species from offshore

trawl fisheries data during 1974-2004
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CPUE for four cold water indicator species
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CPUE for four warm water indicator species
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Response process to late 1980s regime shift in TWC

Warm water species :
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Summary and Conclusions

An oceanic regime shift from cold to warm water is
Identified in TWC region in late-1980s and linked with
global climatic changes.

Plankton biomass changed abruptly around late 1980s with
decadal variability.

PCA and community indices suggested that the fish
community in TWC changed around late 1980s.

Both the pelagic and demersal fish assemblages show
decadal variation patterns and changed around late 1980s.

Response patterns are different between cold and warm
water species: warm (cold) water species increased
(decreased) their abundances and expanded (reduced)
their distributions during the warm regime, and vice versa.

These suggested an ecosystem regime shift from low
trophic plankton to high trophic fish communities,
occurred in TWC in late 1980s, and is linked directly to the

climatic-oceanic regime shift in the North Pacific.
26
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