Non-Anadromous Species in the
Subarctic North Pacific

Aleksandr Zavolokin

North Pacific Fisheries Commission



NORTH
1' WHY g PACIFIC
FISHERIES

NPFC/ comMIsSsIoON

60°N

50°N

IMI' E MOI' E ISq' E INI' E 1701‘ E Ier ml' L] IGOI' L] 15({' L] 140.' L] l3°|' L] INI' L]

I I
N  Survey sector borders:
.. I-eastward to 165°E
II-165°E-175°W
III-175°W-155°W
IV-155°W-140°W
V - eastward from 140° W
12

40°N

YN [
4 40 40" N
AR
oy B
o - =
.‘ o ':, % 30" N 30" N
N > “Q; 0 20 20" N
_—'_'—-—=-— 10° i ;1,. gl s 1INE e '.‘\‘:‘:‘" '.‘ > =ﬁ Lo~ N
140°E 160°E 180 E 160°w 140 w 120°W 130° E 140" E ISO" 5—1_3 E 170" E 180 170° W 160" W 150" W 140" W 130" W 120" W
Proposed survey area of the large-scale IYS Hypothesized distribution and migration routes of
expedition in the North Pacific North Pacific armorhead (Boehlert&Sasaki 1988)

The goal of this work is to review the past pelagic surveys
conducted in the North Pacific with the emphasis on the period

from January to March and find out what can be expected from
participation of NPFC in the IYS survey.



OUTLINES
1. INTRODUCTION
2. PAST RUSSIAN TRAWL PELAGIC SURVEYS

3. 2019 INTERNATIONAL EXPEDITION IN
THE GULF OF ALASKA

4. PAST JAPANESE SURVEYS




2. PAST RUSSIAN TRAWL PELAGIC SURVEYS

947 “NPFC” species/taxa

High seas, western and central North Pacific, 1969-2017

Abralia andamanica
Abralia 5.
Abraliopsis felis
Abraliopsis lineata

Alepisaurus ferox

Pacific saury

“ApIOCYCIUS Ventricosus
Architeuthis sp.
Arctozenus isso
Avgening longata
Argonauta argo
Argunau!asp
Argyropelecus
aculeatus
Argyropelecus affinis
Argyropelecus lychnus
Argyropelecus sladeni
Argyropelecus .

Astronesthes fedorovi
Astronesthes jimai
Astronesthes indicus
Astronesthes lucifer
Astronesthes nigroides
Astronesthes sp.
Astronesthinae:
Atolla wyvillei
Aulichthys japonicus

Auxis rochei rochei
Auxis thazard thazard
Avocettina infans
Bathylagus pacificus
Bathylagus sp
Bathylychnops exilis
Bath

Benthalbella dentata
Benthalbella infans
Benthalbella

linguidens
Benthalbella sp.
Benthodesmus

ryteuths magister
Beryx spleadens
Bolinichthys
photothorax

Brachioteuthis sp.
Brama brama
Brama japonica
Brama sp.
Bramidae
Bregmaceros japo
Bregmaceros
meclellandi
Calycopsis
nematophora
Cantherhines
multilineatus
Caproidae
Carangidae
Carangoides equula
Caranx sexfasciatus
Carinaria japonica
Carinariidae
Caristius macropus
Caristius s
Cephalopoda
Cepola schlegelii
Ceratoscopelus
townsendi
Ceratoscopelus

Chiroteuthis so.

Chondrichthyes
rysaora helvola
Chrysaora melanaster

Chrysaora
quinquecirrha

Helicosalpa sp.

groenlandicus
Histioteuthis hoylei
Histioteuthis

Clupea pallasii
Clupeidae
Cridaria
Cololabis saira
fger .
songridae
Corolla ovata
Sganchia scabra
“otopsaras couesii
yphora
ps gracilis
5 .

‘ capllata
/Opterus sp.
sclosalpa sp.
Cyclothone alba
Cyclothone sp.
Dasyatidae
Dasyatis p.
Decapoda
Decapterus kurroides
Decapterus maruadsi
Decapterus muroadsi
Decapterus russelli

polystictum
Diaphus adenomus
us

chrysorhynchus
Diaphus coeruleus
Diaphus effulgens
Diaphus fragilis
Diaphus fulgens
Diaphus gigas
Diaphus kuroshio
Disphus persp.m llatus
Diaphu

mapnus Tehartoni
Diaphus schmici
Diaphus signatus
Diaphus sp.

Diaphus theta
Diogenichthys
laternatus

Diplophos orientali

Dolichol

Histioteuthis sp.
thuroidea
Hormiphora cucumis
Howella sp.
Hydroidolina
Hydrozoa
Hygophum proximum
Hynoob

Spotted
mackerel

Lactoria sp.
Laemonema longipes
Lagenorhynchus
obliquidens
Lagocephalus wheeleri
Lamna ditropis
Lamna nasus
Lampadena luminosa
Lampadena urophaos
urophaos
Lampadena yaquinae
mpany
acanthurus
Lampanyctus alatus

Lampanyctus festivus
Lampanyctus jordani

Neon flying

squid

Leptavpee
Lepidopus cauius
Lepidopus
Cetacepalys
Leposomis s

Engraulis mordax
Enoploteuthidae

Lemosmmlas .
Lestidiops jayakari

Enoploteuthis chunii jayakari
Enoploteuthis Lestidiops ringens
reticulata Lestidiops sp.
Enoploteuthis sp. Lestidiops
Eogonatus tinro sphyraenopsis

Etrumeus micropus Lestidium
Eucleoleumls luminosa Le’a’(mIEDIS m!evmema
'Euphausiisk Lestrolepis japonic
Lestroley lss
«oglossus schmidti
ssus stilbius
weinhardti
Splendid
plendi )
Ifonsino
dtlantica

atacosteinae
Malacosteus niger

Gnathopfis sp: Mastigoteuthis
Gonatidae glaukopsis

Maurol
Gonatopsis makko Maurolicus sp.
Gonatopsis tedialuna
octopedatus californiensis
Gonatopsis okutanii Medusoz
Gonatopsis sp. Melamphaes lugubris
Gonatus berryi Melamphaes
Gonatus fabrici Melamphaidae

Gonatus madokai

Gonatus .

pauciradius
Melanostomias sp.
Microstomatidae

Moroteuthis lonnib

Gonostorma sp.
Gonostormatidae
Haliphron atlanticus
Haliphron sp
Helicocranchia so.

Moroteuthis robusta

Mvetoohum asoerum

Thyrsitoides marleyi
‘Thysanoessa sp.
Todarages pacificus

Japanese T
Trachiptl, Maltivelis
i
. o
Sa rd I n e Trachipteru} e
Trachipterus)

Toe
Nansefila-ce.
Nansenia crassa
Nansenia sp.
Naucrates ductor
a1 tripes
idae

Jepoiices.
Notoscopelus
resplendens
Notoscopelus sp.
Nototodarus sloanii
Octopoteuthis deletron
Octopoteuthis

egaptera
Octopoteuthis sp.
Octopus sp

thoe tuberculata

Okutania anonycha
Ommastrephes
bftramii

mmastrephidae
Srcorhynchus
borbuscha
Oncorhynchus keta
Oncorhynchus kisutch
acorynchus masou

s mykiss
arka
i
ki
ica
s mitsuii
straciidae
Pandalidae
Pandalus sp.
Paralepididae
Paralepis sp.
Paramonacanthus
japonicus

Pentaceros japonicus
Periphylla periphylla
Phacellophora
camischatica
Phocoena phocoena

Physiculus japonicus
Pleurogrammus
monopterygius
Pleurogrammus sp.
Pleuronectidae
Polyipnus matsubarai
Polyipnus 5.
Polyipnus spinosus
Poromitra crassiceps

Protomyctophum
arcticum
Protomyctophum
ompsoni
Psenes pellucidus
Psenes
Psenopsis anomala.
Pseudobathylagus
milleri
Pseudoscopelus
sagamianus
Pseudoscopelus sp.
Preraclis
Pteroplatytrygon
violacea
Prerothrissus gissu
Pterotrachea coronata
Pterotrachea sp.
Pterycombus petersii
Pterycombus sp.
Prerygioteuthis

Ptychogena lactea

yrosoma.
Pyrosoma atlanticum

trachypterus
o Trachurus japory
rtys Trichiuridae
icrodon Trichiurus jan
|langidee Trichi
Ipa aspera T
pa fusiformis

e
Slinus alpinus

Caprodonschlgei

Centrolophus niger
Centroscyllium nigrum
Centroscyllium rittri
Cephaloscyllium
umbratile

~saingel

Japanese

~ flying squid

Sk lops Zapin
mel, Sholicus Zenopsis e
Sard, prientalis Zeus faber
Sardinella melanura 2Zu cristatus
Sardinops melanasum Abraliopsis pacificus
Sardinops sa Abudefduf sordidus
Saurida . Acanthocybium
Scomber ausalsius solandri

comber Adelosebastes latens
Seomols Agonidae
heterolepis' Aliesaurus
‘Scopelosau Albatrossia Demovalls
Seopelosarl Alepisauridae
Scopelosau ~eonialidae

Smuelnsaume

v

Chub
mackerel

paclly,.
Squalida

Squalus acanthias <aprts
Squalus blainville ‘Antigonia eos
‘Squalus brevirostris Antigonia rubescens
‘Squalus mitsukurii Antigonia rubicunda
Squalus suckleyi Antigonia sp
Stemonosuds mcels Antimora rostrata
Stemonor Apogoni
el Apristurus brunneus
sudis p. Apri
Stenobrachius macrorhynchus
leucopsarus Apristurus sp.
Stenobrachius Aracosoma sp.
Aneinas,
Stenobrachius sp. Argonauta c
Sternoptyx diaphana Avgyripnus epmpplams
Sternoy Argyropelec
pseudobscura hemgymnus
Sternoptyx sp. Ariomma luridum
Stomias affinis Ariomma sp.
Stomias atriventer Ariosoma anago
Stomias . Avistostomias
Stomiidae scintillans
Stromateidae Asteroidea
Strongylura Astronesthes
anastomella indopacificus
Sudis hyalina Astronesthes
‘Symbolophorus splendidus
californiensis Aulopus sp
‘Symbolophorus Bajacalifornia
evermanni
Tactostoma macropus Bajacalifornia sp.
Taningia danae Balticina 5.
Taonius borealis Barbourisia rufa
Taractes asper Bathothauma lyromma
Taractes rubescens Bathycongrus
Taractichthys aequoreus
steindachner Bathygadus antrodes
Tarletonbeania Bathylagidae
crenularis Bathymaser sp.
Tetragonurus cuvieri Bembradium roseum
Teragonurs pacfcus Bembrops filiferus
Tetragonuru: Bembrops sp.
Tetrosomus Bentheagennema
concatenatus borealis
Tetrosomus gibbosus Benthodesmus
thida pacificus
Thalassenchelys Benthosema fibulatum
eni Beryx decadactylus
Thaliacea Beryx s
Thamnaconus Beuroisia major
modestus Bodianus
‘Thecosomata thoracotaeniat
Theragra Bothrocara brunneum
chalcogramma Brachioteuthis riisei
“Thetys vagina Branchi
Thunnus belct
Thunnus alalunga Callanthias allporti
‘Thunnus albacares Callanthi
‘Thunnus obesus Callionymidae
“Thunnus thynnus Callionymus sp.
Thursites atun Cancer so.

Chaunax fimbriatus
Chaunax pictus
Chaunax sp.
Chaunax umbrinus
Chiasmodon i
Chimaera o,
Chimaera phanlasma
Chimaera sp.

Chiooceets epnm
Chionoecs
Chlzmydn&e\achus
anguineus
Chlorophthalmidae
Chlorophthalmus
agassizi
Chlorophthalmus
albatrossis
Chlorophthalmus
borealis
Chlorophthalmus
proridens
Chlorophthalmus sp.

Cmmmps fasmaws
Cithart

mzmlepmmus
Cladster validus
Clio balantium
Cociella crocodilus
Coelorinchus gilberti
Coelorinchus

Coelorinchus sp
Conger myriaster
Congriscus
megastomus
Cookeolus japonicus
Coryphaena hippurus
Coryphaenoides
acrolepis
Coryphaenoides
cinereus
Coryphaenoides
Tong
Coryphaenoides sp
ottidae

Cranchiidae

Cubiceps baxteri
Cubiceps capensis
Cubiceps pauciradiatus
Cycloteuthidae
Cyttomimus sp
Dalatias licha
Dalatiidae

Dasyatis akajei

o

Echinorhinus brucus
Elagatis bipinnulata
Eledonella pygmaea
Embassichthys p.
Emmelichthyidae
Emmelichthys nitidus

nitidus
Emmelichthys

Epigonus sp.
Epigonus telescopus
Epinephelus sp.
Ereunias grallator
Erilepis zonifer
Erythrocles schlegelii
Etmopterus lucifer
Etmopterus princeps
Etmopterus sp.
Etmopterus spinax
Etmopterus unicolor
Etmopterus villosus
Euphausia sp.
Eupleurogrammus
muticus
Eurypharynx
pelecanoides
Evermannella b
Galatheidae
Gasterosteus 2
Gerreidae

Grinpoteutis
albatre
Halargyreus johsorii

Helicocranchia pfefferi
Helicolenus avius
Helicolenus fedorovi
Helicolenus
hilgendorii
Helinus .
ilepidotus gilbert
Hemllepldulus .
Heteropriacanthus
tatus

Heteroteuthis sp.
Hexanchus sp.
Holtbyra innesi

Hoplostethus sp.
Hormiphora palmata
Houella parini
Houella zina
Hozukius guyotensis
Hyas 5

Hydrolagus colliei
Hydrolagus
purpurescens
Hydrolagus sp.
Hymenodora frontalis
Hyperoglyphe sp.
Ieosteissp.

Idiacanthi

dacanius atanicus
Idiacanthus fasciola
Idiolychnus urolampus
Ipnops sp.

Tridoteuthis ris
Isistius brasiliensis
Istiophorus s

Decapterus sp.
Diaphus bertelseni
Diaphus
brachycephalus
Diaphus knappi
Diaphus
metopoclampus

Diimiciys et
Dolichosud
li

fuliginosa
Doliolidze
Draconettidae
Dysomma anguillare
Echinarachnius parma
Echinoidea

Labridae
Laemonema rhodochir
Lagocephalus gloveri

lagocephalus
Lampadena sp.
Lampadioteuthis
megaleia

Leiognathus sp.

Lepas anatifera
Lepidion inosimae
Lepidion sp.
Lepidophanes
quentheri
Lepidopodinae
Lepidopsetta
Lentostomias oladiator

Lestdum rum Polyipnus asteroides
Lethent Polymixia berdti
camtschaticum Polymixa japonica
Liparis gibbus Pomadasys sp.
Lithodidae Pontinus sp.
Lobotesp. Poromitra rugosa
anmmae Priacanthus sp.
promyllantor sp
Lupmndes iacantus Protomyctophum
Lophiomus setigerus crockeri
Lophiomus sp. Pseudopentaceros
Lophius piscatorius richardsoni
Lophotus capellei Pseudopentaceros
Lophotus lacepede fuheeleri
Lycenchelys sp. Pseudorhombus
Lycodapus sp. cinnamoneus
Macroparalepis sp. Pseudoscopelu s
Macropinna altipinnis
microstoma Psychrolutes sp.
Macroramphosidae Preraclis aesticola
Macroramphosus Preraclis velifera
gracilis Pterycombus brama
Macroramphosus Pyroteuthis addolux
scolopax Pyroteuthis
Macroramphosus sp. margaritifera
Macrostomias Radiicephalus
pacificus elongatus
Macrouroides sp. Ratabulus

megacephalus
Remora remora

Sandeletia bicolor

.

trita

byceros
ins

North Pacific
armorhead

hilus sp.
ber s
‘Scomberomorus
niphonius
Microstomus sp. ‘Scopeloberyx robustus
Mollusca Scorpaena papillosa
Moridae Scorpaena sp.
Moroteuthis ingens Scorpaenidae
Muraena s Searsia sp.
Muraenesox cinereus Sebastes alutus
Muraenesox sp. ‘Sebastes diploproa
idae ‘Sebastes iracundus
Nannobrachiu m ritteri Sebastes sp.
Nemipterus 5. Sebastiscus
Neognathophausia marmoratus
jigas Sebastolobus
Neoscopelidae macrochir
Neoscopelus Sepiid:
macrolepidotus Sedlinaipponenss
Nettastoma parviceps Seriola fal
Nezumia proxima Serlarvolara
Nomeidae Seriolella sp.
Notostomus japonicus Serranidae
Notostomus sp. Serranus 3
Notosudidae Setarches guenther
Nototodarus Simencrelysparasiica
hawaiensis ‘Sphoeroides sp.
teuthis niel
Omosudis lowii Squalus $p.
Ophichthidae Stereocidaris sp
Ophidiidae Sternoptychidae
Ophiura sp Sternoptyx obscura
Opisthoproctidae. Sthenoteuthis
Opisthoproctus sp. oualaniensis
Oreosomaticae Stichaeidae
Ovalipes iridencens Stomias boa boa
Pachystomias Stomias longibarbatus
microdon Stomiinae
Pagurus sp. Strongylocentrotus sp.
Parabothus Kiensis Suggrundus
Parabothus 5p meerdervoorti
Paragorgia sp. Symphysanodon
Paralichthys sp. maunaloae
Parapercis sp. ‘Synchiropus altivelis
Paratrachichthys sp Synchiropus sp.
Paraulopus Takifugu rubripes
filamentosus Takifugu sp.
Paraulopus japonicus Taractichthys sp
Paraulopus nigripinnis Tetraodontidae
Paraulopus oblongus Thunnus sp.
Parazen pacificus Thysanoteuthis
Pasiphaea pacifica thombus
Pasiphaea sp. Torpedo californica
Pentaceros sp. Tremoctopus gelatus
Percichthyidae Triaenodon p.
Peristedion nierstraszi Trichiurus sp,
Peristedion orientale Tritonia sp.
Peristedion sp. Vinciguerria sp.
Pholidoteuthis Xanthichthys ringens
massyae Zeidae
Photonectes sp. Zenion japonicum
Phronima sedentaria Zeus p.
Phronima sp. Zoarces sp.
Physiculus $p. Zoarcidae
Physiculus yoshidae
Platycephalidae

Platytroctidae
Plectranthias kelloggi
Plectr

hawaitensis



OCCURRENCE OF THE NPFC’s PRIORITY SPECIES

High seas, western and central North Pacific, 1969-2017

Splendid alfonsino Beryx splendens
_Pacific saury Cololabis saira
Neon flying squid Ommastrephes bartramii

Japanese flying squid Todarodes pacificus

Chub mackerel Scomber japonicus
Spotted mackerel Scomber australasicus

Japanese sardine Sardinops melanostictus

« North Pacific armorhead Pentaceros wheeleri

269

1610

2178

334

2498

59

1683



DISTRIBUTION OF THE NPFC’s PRIORITY SPECIES

Number of stations

All seasons
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DISTRIBUTION, 1969-2017, ALL SEASONS

Pacific saury Chub mackerel Spotted mackerel
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DISTRIBUTION, 1969-2017, ALL SEASONS
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DISTRIBUTION OF THE NPFC’s PRIORITY SPECIES
Jan - Mar

All NPFC species
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DISTRIBUTION, 1969-2017, Jan-Mar

Pacific saury

Chub and spotted mackerels
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Splendid alfonsino
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3. 2019 INTERNATIONAL EXPEDITION IN THE GULF OF ALASKA

FISH — 16 species
Anotopterus nikparini
Aptocyclus ventricosus
Gasterosteus aculeatus
Microstomus pacificus, larv.
Sebastes melanops

Squalus acanthias
Thalassenchelys coheni, larv.
Zaprora silenus

Diaphus theta

Icichthys lockingtoni
Lestidium ringens
Lipolagus ochotensis
Paralepididae gen. sp., juv.
Stenobrachius leucopsarus
Symbolophorus californiensis
Tarletonbeania crenularis
SQUIDS - 13 species
Gonatus madokai
Gonatidae gen. sp.
Abraliopsis felis

Belonella borealis
Boreoteuthis borealis

Non-salmon species

Chiroteuthis calyx

Gonatus onyx

Gonatus sp.

Japetella diaphana
Moroteuthis robusta
Onychoteuthis borealijaponica
OTHER - 11 species
Aequorea sp.

Aurelia labiata

Aurelia limbata

Corolla calceola
Phacellophora camtshchatica
Calycopsis sp.

Chrysaora melonaster
Hormiphora cucumis
Periphylla periphylla

Salpa sp.

Sergestes similis
Siphonophora gen. sp.
Thysanoessa spinifera

NPAFC Doc. 1858



Taxon
PISCES
Squalus acanthias
Leptocephalus larvae
Bathylagidae gen. sp.
Stemoptychinae gen. sp.
Paralepididae gen. sp.
Alepisaurus ferox
Anotopterus pharao
Tarletonbeania taylori
Symbolopholus californiensis
Stenobrachius leucopsarus
Diaphus theta
Myctophidae gen. spp.
Gasterosteus aculeatus
Aptocyclus ventricosus
Zaprora Silenus
Stichaeidae sp.
Engraulis japonicus
CEPHALOPODA
Gonatopsis borealis
Gonatopsis makko
Berryteuthis anonychus
Gonatus middendorffi
Gonatidae gen. spp.
Onychoteuthis borealijaponica
Unidentified squid larvae
Japetella diaphana
COELENTERATA
APPENDECULARIA

4. PAST JAPANESE SURVEYS

€ €« € £ € <€ < <

« € € € £ € € < < <

1998

2006

17+ fish species/unidentified taxa
7+ squid species/unidentified taxa
Coelenterata

Appendicularia

Ueno, Y., Y. Ishida, A. Shiomoto, S. Urawa, K. W. Myers, J.
Morris, and M. V. Koval. 1996. Summary of 'wintering
salmon research aboard the research vessel Kaiyo-maru
in January 1996. (NPAFC Doc. 213). 20 p.

Ishida, Y., Y. Veno, A. Shiomoto, T. Watanabe, T.
Azumaya, M.V. Koval, and N. D. Davis. 1998. Japan-
Russia-U.S. cooperative survey on overwintering
salmonids in the western and central North Pacific
Ocean and Bering Sea aboard the Kaiyo Maru, 3
February-2 March, 1998. (NPAFC Doc.329). 18 p.

Fukuwaka, M., S. Sato, S. Takahashi, T. Onuma, N. Davis,
J. Moss, A. Volkov, K-B. Seong, O. Sakai, N. Tanimata,
and K. Makino. 2006. International salmon research
aboard the R/V Kaiyo maru in the North Pacific Ocean
during the winter of 2006. (NPAFC Doc. 957). 12 p.



5.2021 1YS LARGE-SCALE SURVEY

What can we expect to catch in the pan-Pacific high seas ecosystem research survey ?

I 1
™ Survey sector borders:
L I - eastward to 165° E
60°Ni-  11-165°E-175°W
- 175° W- 155° W ! i -
IV-155°W- 140° W o
V - eastward from 140°'W ’

50°N

40°N

Ocean Data View / DIVA

140°E 160°E 180°E 160°W 140°W 120°W

All NPFC’s priority species were caught during the winter salmon surveys
in the North Pacific in the past:
e Pacific saury, ® chub mackerel, ® spotted mackerel, ® Japanese sardine,

® neon flying squid, @ Japanese flying squid, ® North Pacific armorhead,
e splendid alfonsino.

Plus several hundreds of other species of the NPFC mandate — fish,
squids, invertebrates.



Potential outputs for NPFC from joining the project:

v Improved knowledge about distribution and
migration of the priority species,

v'Development/validation/adjustment of models
(ecosystem, suitable habitats etc),

v'New biological information for priority and other
species of fish and squids,

v'Other data related to oceanography, fish diets and
zooplankton (climate change, food web etc).



6. HOW IYS COULD BENEFIT FROM COOPERATION WITH NPFC

The 1YS could benefit from cooperation with NPFC through:

v’ increased outreach and higher involvement of regional
stakeholders,

v’ collaborative studies on marine ecosystems and
modelling,

v development of integrated information systems, and

v’ strengthened ties between NPAFC and NPFC.

It could be of direct benefit to Canada, Korea, Japan, Russia
and USA as they are members of both NPAFC and NPFC.

Memorandum of Cooperation between NPFC and NPAFC.




about

levelopment/
ndjustment of
models, ‘environmental” data

* Increased ovutreach of the 1YS







