
A literature review of studies relating environmental conditions to Japanese Sardine 
(Sardinops melanosticta) in the North Pacific Ocean

Chris Rooper1, Jennifer Boldt1, Dmitrii Antonenko2, Jon Brodziak3, Janelle Curtis1, Libin Dai4, Karolina Molla Gazi5,
Zhengyan Jiang4, Don Kobayashi3, Vladimir Kulik2, Quiyun Ma4, Shuya Nakatsuka6, Kazuhiro Oshima6, Alex
Zavolokin7

1Pacific Biological Station, DFO, Nanaimo, BC, Canada
2Pacific Branch, Russian Federal Research Institute of Fisheries and Oceanography, Vladivostok, Russia
3Pacific Islands Fisheries Science Center, NOAA, Honolulu, HA, USA
4Shanghai Ocean University, Shanghai, China
5Wageningen Marine Research, Wageningen University & Research, IJmuiden, The Netherlands
6Japan Fisheries Research and Education Agency, Yokohama, Japan
7North Pacific Fisheries Commission, Tokyo, Japan



Distribution, migration and life history

Feeding 
Grounds

• Spawn in coastal areas
• Feeding grounds to the north
• Mature at 1-2 years
• Distribution expands during high abundance

Japanese sardine captured in: 
• Trawl fisheries
• Seine fisheries 
• Set net and other fisheries (near coast)



North Pacific Fisheries Commission

Members
Canada, China, Chinese Taipei, 
European Union, Japan, Korea, 
Russian Federation, USA, Vanuatu

Major fisheries and management issues
Pacific saury
Chub and blue mackerel
Japanese sardine
Squids (neon flying, Japanese)
North Pacific Armorhead
Splendid alphonsino
Sablefish
Other bycatch species
Vulnerable Marine Ecosystems

Convention Area



Small Scientific Committee on Japanese sardine (SSC JS)?
Lead: Shuya Nakatsuka (Japan)

Japanese sardine

4

Catch and Effort Stock Assessment-Japan

• SSB above SSBmsy (Japan stock assessment)

• Fishing mortality is above Fmsy (Japan stock 
assessment)

• Japanese catch and majority of Russian catch are 
from their national waters

• Chinese catch and some portion of Russian catch is 
from Convention Area

• NPFC is developing its own stock assessment

• Currently no catch limits in place in the Convention 
Area

https://www.npfc.int/species-summaries
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Motivation for this review

Task the Scientific Committee to:

1) identify relevant data availability and needs

2) integrate analyses of climate change relevant 
to NPFC fisheries into its work plan

3) consider to the extent possible key 
vulnerabilities and management implications 
of climate change on NPFC fisheries 

4) discuss how best to incorporate existing 
climate change data and analyses in its work

2024 COM08

How will climate changes impact 
Japanese Sardine and what 
should we be monitoring to 
anticipate those changes?



Impacts of climate change and environment on JS
INITIAL SEARCH (310 records):

• (japan* sardine OR Sardinops melanosticta OR Sardinops melanostictus) 
AND (oceanography OR environment OR temperature)

FILTERS (238 records):
• NOT (processing fishery products AND minced products AND storage effects AND food technology)NOT (PICES 13th Annual Meeting B ook of Abstracts AND PICES 14th Annual Meeting Book of 

Abstracts AND Pittsburgh Post - Gazette AND Sunday Herald - Sun AND The Independent AND The Kingston Heritage EMC AND The Standard AND Times - Colonist AND Weekend Australian)NOT 
(INE, USA, California AND INE, Pacific, California Current AND ISE, Peru AND Seriola quinqueradiata AND ANW, Canada AND ASE, South Atlantic, Benguela Current AND California AND IN, Bering Sea 
AND ISE, Chile AND ISE, Pacific, Humboldt Current AND PN, Arctic AND United States--US AND A, Atlantic AND ANW, Canada, Nova Scotia, Halifax AND Arctic region AND ASW, Panama AND Gulf of 
Sakhalin AND Illex argentinus AND INE, Canada, British Columbia AND INE, USA, Alaska AND INE, USA, Alaska, Alaska Gulf, Alask an Gyre AND INE, USA, Oregon AND INE, USA, Washington AND ISE, 
Mexico, Baja California Sur, Magdalena Bay AND ISEW, Southeast Asia)

• Manual examination (112 records): 
• remove records that did not include information on Japanese Sardine, 
• records that did not concern the species in the NW Pacific and 
• confirm records that examined impacts of the environment on Japanese Sardine

• Removal of duplicate records = 106 records



The method
• Distribute excel worksheet to co-authors 

• Each person read a set of papers and fills out standardized worksheet

• Analysis and summary of results/trends

• Written report for Scientific Committee



Basic Statistics
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By life history stage

By gear type



Summary of 
studies



Key Findings

Temperature     (n = 112)

Climate      (n = 51)

Transport     (n = 40)

Zooplankton & Phytoplankton (n = 21)

Salinity      (n =10)



Climate Regime shifts
• From Itoh et al. (2009), 

Kuroda et al. (2020) and 
Tian et al. (2023)



Optimal growth hypothesis • Takasuka et al. (2007)

Larval growth



Transport to larval feeding 
grounds

• Suda and Kishida (2003) 
and Nishikawa (2018)



Shifts in distribution of 
spawning/feeding grounds

• Yatsu et al. (2008) and 
Okunishi et al. (2012)



Combinations of 
temperature/feeding/space

• Sakamoto et al. (2022)



Potential environmental indicators for NPFC to monitor

1. Sea surface temperature in the Kuroshio transition zone (larval growth)

1. PDO and other climate indicators (linked to overall abundance/productivity)

1. Currents (successful transport to the larval feeding areas)

1. Winter mixed layer depth (zooplankton production/composition)

1. Spring primary production (larval growth survival)

1. Chlorophyll
2. Zooplankton biomass

1. Sea surface salinity 



Indicator trends – 
Japanese sardine

• SST, KE and PDO trends look poor for sardine future

• Chlorophyll index high – good 

• Unfortunately for Canada..……

Mlb.com



Future work
• Identify more/better/relevant ecosystem 

indicators

• Incorporate indicators into stock assessments or 

MSE process

• Identify data gaps and research that is needed

• Explore areas for “actionable” collaboration with 

PICES community

• Eight more priority species
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