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Changes in the densities of 39 fish species were evaluated before and after the 2011 Great East Japan Earthquake off the
Pacific coast of eastern Japan by using set net fisheries statistics of Miyagi Prefecture. The densities of brown hakeling,
Pacific sand lance, Japanese rockfish, and black tonguefish decreased, whereas those of the Pacific cod, walleye pollock,
John dory, red seabream, spotted knifejaw, Schlegel’s black rockfish, sea robin, Japanese flounder, slime flounder, blue
swimming crab, and North-pacific giant octopus increased. These results were not contradictory to the changes in spe-
cies densities reported in previous studies that covered wider or deeper waters.
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Fig. 1. (a) Map of fish markets in Miyagi Prefecture and (b) loca-
tions of large set nets (open circle) and representative areas
for laying on small sets (closed circle) whose catches have
been landed at fish markets of Ishinomaki, Onagawa or

Watari.

36 (2018)

ERATICH 72, 2R 5 T 2008 420 5 2015 40D A4
DF—=47H0, BRMBEORTEEELEFNDE L
) HIIZAIT Bt 5> Tz, EEMIX & LT
E%kﬂ ZINKRTY, /N HEUNOD 4D 2 HLD

b7z ORI B OB A & /N O BER v BE
ﬁ%mgm Ny N ER G ERE RGN T h
13, EZIZTHWRTRETH 5. I Z CTIIRifENE

DBBLZONEERLTHS.

YR O L L COCPUE (B d 7= 0 AiE)
OREHICEES NESVETH 5. AR CIREES &
EARBREE Uz, KRBt ity 2 7 aiZidgk s h
TWZang, 1831 HIZ1IBRGTF AT Ak L,
ARG ER A KGR E Uk &k, Bz Es

ICEBRIOAGFTEITH> 2 End 5. LirL, #al
PR, AKGESZL-HIZ 55 7.

ANEUE ERE ORI e XA O 7 — 2 BNRET B

HREMEDR B 5.

FNTRL S N T N A Rl LTI
ERHEIZ L B EIT 5T, VAT LDMTZ DK
FOF =22 EBEWEDEDEARLETIENDB720DTH
5. HADOKRGER, KGIER, KGO/ %525
ZDTF—R %

EOWREMDH 5 HDT — 2 ZFEUHIL,

Kt & WHESS T RO A AL S BRI L 72

Table 1.

List of 39 species selected for the analyses on CPUE

changes before and after the earth quake.

Common name

Scientific name

a/vn Konoshiro gizzard shad Konosirus punctatus
~7F Whitespotted conger Conger myriaster
Hay Japanese halfbeak Hyporhamphus sajori
x' A Y7 A F A Brown hakeling Physiculus maximowiczi
~ 47 Pacific cod Gadus macrocephalus
R NUST Walleye pollock Theragra chalcogramma
HHIEA Mirror dory Zenopsis nebulosa
~hovsA John dory Zeus faber

R Flathead mullet Mugil cephalus cephalus
~YHA Atlantic tripletail Lobotes surinamensis
vusF Silver croaker Pennahia argentata

~ 4 A Red seabream Pagrus major

FHA Crimson seabream Evynnis tumifrons
AvHA Barred knifejaw Oplegnathus fasciatus
AVHFHTA Spotted knifejaw Oplegnathus punctatus
I R Temminck’s surfperch Ditrema temmincki temmincki
ok A=t Ransonnet's surfperch Neoditrema ransonneti
AAF= Pacific sand lance Ammodytes personatus
Z2F A Largehead hairtail Trichiurus lepturus
A7)k Japanese rockfish* Sebastes inermis
rsuayA Schlegel's black rockfish Sebastes schlegelii

447 ) 3430 Oblong rockfish Sebastes oblongus
TAFA Fat greenling Hexagrammos otakii
Ry Atka mackerel Pleurogrammus azonus
~dF Bartail flathead Platycephalus sp.
TETHTH Sea raven Hemitripterus villosus
HFHT Searobin Lepidotrigla microptera
= Japanese flounder Paralichthys olivaceus
2T LA Slime flounder Microstomus achne
RUH LA Spotted halibut Verasper variegatus
~airA Marbled sole Pleuronectes yokohamae
AvHLA Stone flounder Kareius bicoloratus
X~ HA Starry flounder Platichthys stellatus
7wy ) % Black tonguefish Paraplagusia japonica
HHFI Blue swimming crab Portunus trituberculatus
TAIAN Bigfin reef squid Sepioteuthis lessoniana
YU RUAA Japanese dwarf squid Loligo japonica

~ 4o Common octopus Octopus vulgaris

IXF 2 North-pacific giant octpus  Enteroctopus dofleini

* This species is now separated into three species (Kai and Nakabo 2008) but this was regarded

as a generic name of these species and its old scientific name was shown here
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Table 2. Species composition in 2015 by four set net categories
(IL: Ishinomaki large set net, OL: Onagawa large set net,
0S: Onagawa small set net, WS: Watari small set net) .
IL OL

Top 5 species % Top 5 species. %
=~ %23 Chub mackerel 52.1 ~ A U Japanese sardine 48.1
~A U < Japanese sardine 20.5  ~%3 Chub mackerel 355
718 7 F A 7 Japanese anchovy 8.5 7'V Japanese amberjack 49
7'V Japanese amberjack 57  H %2 F A7 Japanese anchovy 33
~ 7 ¥ Japanese jack mackerel 32 ~ 7 ¥ Japanese jack mackerel 1.9

Top 12 among selected 39 species % Top 12 among selected 39 species %
~ %7 Pacific cod 059 <47 Pacific cod 0.73
~ 44 Red seabream 046 51777 Searobin 0.24
~ %7 Pacific cod 039 <% Red seabream 0.23
E 7 A Japanese flounder 0.30 t 7 A Japanese flounder 0.18
Y R U A 7 Japanese dwarf squid 020 A% kv #F Walleye pollock 0.04
774 X Blue swimming crab 0.09  ~ b7 44 Johndory 0.04
A4 b7 47 Walleye pollock 0.04 %= Common octopus 0.02
~ b A John dory 0.04 7177 X #' A Mirror dory 0.01
12 7' F Silver croaker 0.03 A ¥ 7 LA Stone flounder 0.01
A 717 = Pacific sand lance 0.02 x/A V7 A F A Brown hakeling 0.01
A 73V Japanese rockfish 0.02 ¥ R A 71 Japanese dwarf squid 0.01
A 27 L A Stone flounder 0.01 3 % )~ = Ransonnet's surfperch 0.00
total CPUE (kg/number of landings) 8482 total CPUE (kg/number of landings) 12963
number of recorded species categories 66 number of recorded species categories 69
total catch (ton) 11857.9 total catch (ton) 9878.0

0S WS

Top 5 species % Top 5 species %
~ %73 Chub mackerel 533 247 7 Grass puffer 24.7
<A U Japanese sardine 253 4 Chum salmon 11.7
7' Japanese amberjack 47  X~JI LA Starry flounder 10.0
~ 7 ¥ Japanese jack mackerel 46 £ A Japanese flounder 6.1
/4 Chum salmon 45 ~ A U Japanese sardine 59

Top 12 among selected 39 species % Top 12 among selected 39 species %
E 7 A Japanese flounder 0.59 X~ 7 LA Starry flounder 9.97
7R Flathead mullet 0.22 t 7 A Japanese flounder 6.12
7177337 Searobin 021 <47 Pacific cod 3.39
=/ 11 Konoshiro gizzard shad 0.12 774 X Blue swimming crab 327
7 X # 7 = Temminck’s surfperch 0.09 A 77 LA Stone flounder 0.49
~ 47 Pacific cod 0.08  ~> &A1 Atlantic tripletail 0.45
73377 LA Slime flounder 0.06 v =4 LA Marbled sole 0.33
3 A4 =1 North-pacific giant octpus 0.06 7 LT H YK Searaven 0.33
~ 44 Red seabream 0.04  H7)77 7 Searobin 0.24
A 23V Japanese rockfish 0.04 2 7' F Silver croaker 0.06
4 77 LA Stone flounder 0.03 K77 L4 Spotted halibut 0.05
~ 4 =1 Common octopus 0.02 -~ =I'F Bartail flathead 0.03
total CPUE (kg/number of landings) 1804 total CPUE (kg/number of landings) 132
number of recorded species categories 54 number of recorded species categories 26
total catch (ton) 290.7 total catch (ton) 171.8

species category: species or other category such as other fish

total CPUE: CPUE of all the species categories
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Table 3. Summary of the analyses on CPUE changes before and
after the earth quake.
Among selected 39 species, 10 species were not listed
which showed no significant results from the two statisti-
cal tests.
species e nlwels (0 CPUED g o CPUE aterthe otk
set net category set net category
IL OL 0S WS IL OL 0S WS
=1/ <1 Konoshiro gizzard shad + + +* -
x>/ A VT A J A Brown hakeling** % —% - nd dx nd
~ 47 Pacific cod** +* + + +
R4 2 4T Walleye pollock** x x + +
7177 2 & A Mirror dory - - - nd ix nd
~ k744 John dory** + + + nd dax nd
~ Y 5 A Atlantic tripletail - + + - ax
v 11 /' F Silver croaker - —% +* -
~ 44 Red seabream** +* +* +x -
F 44 Crimson seabream nd - - + nd
A L9734 4 Spotted knifejaw** +x + + nd da* da* nd
%% %7 = Ransonnet's surfperch _x - + nd nd
A 717 = Pacific sand lance** -* - - nd nd
AL Japanese rockfish** —x - —x — i
211/ A Schlegel's black rockfish +* + + nd d* nd
7 A A Fat greenling +* + - - a*
7 v 4 Atka mackerel + —* - nd nd
~ ='F Bartail flathead +* nd - + nd
4 1P T7 Searaven** +* + —* + d* dax dax
J14 97+ 7 Searobin** + +* +* + ix
£ A Japanese flounder** +* +x +* + i* i*
< LA Slime flounder** +* + +* nd d* nd
7397 L4 Spotted halibut +* 4 + -
~ =1 7] LA Marbled sole + + + + dax
A ¥ 7 LA Stone flounder +* + +* —*
A~ LA Starry flounder —* -* + -
a7y ) v 4 Black tonguefish** - - - —x ax
774 2 Blue swimming crab** +* +* +* +* i i
< A4 =2 North-pacific giant octpus** ~ + + +x nd d* d* d* nd

IL: Ishinomaki large set net, OL: Onagawa large set net, OS: Onagawa small set net, WS: Watari small set net
+#: mean CPUE significantly increased after the (P <0.05)

12 observed CPUE after the carth quake was higher than that before the carth quake
although no significant difference was detected between both means

- mean CPUE significantly decreased afier the carthquake (P <0.05)

-+ observed CPUE afer the earth quake was lower than that before the earth quake
although no significant difference was detected between both means

i*: CPUE showed an increasingtrend after the carth quake (P <0.05)

d*: CPUE showed a decreasing trend after the earth quake (P <0.05)

nd: no data

#4; selected species for evaluating CPUE changes in all the set net categories
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Fig. 2. Yearly changes in CPUE of 39 species by set net categories (IL: Ishinomaki large
small set net, WS: Watari small set net) .
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Fig. 2. Continued
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Fig. 3. Yearly changes in CPUE of Japanese sardine and Japanese
anchovy by set net categories (IL: Ishinomaki large set net,
OL: Onagawa large set net) .
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