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DIRECTOR’S DESK

What Can We Get Out of a High Seas 
Research Expedition in the 
Convention Area?

"I wrote an article once called 'Marvels and Miracles, Pass It On.' 
… To remind you of your potential and how wonderful life is constantly” 
 Ray Bradbury, American writer

By Vladimir Radchenko 
Executive Director, NPAFC

At the first International Year of the Salmon (IYS) 
North Pacific Steering Committee meeting in Richmond,  
BC, in February 2017, the Russian Party put forward a 
proposal for a signature project under the IYS framework. 
The proposed project is to conduct a synchronous trawl 
and oceanographic macro-survey in February and March 
in the upper pelagic layer of the North Pacific Ocean, from 
Asian to North American coasts, through efforts by the 
NPAFC member countries. The survey will be restricted to 
areas within the winter thermal limits of salmon. 

The survey area will be divided into five sectors, based on 
the number of participating vessels that will be deployed 
simultaneously (Figure 1). Each research vessel will start 
survey operations in its designated sector at the same time 
to ensure a synchrony between the surveys. In total, there 
will be 18–20 survey sections from north to south. Each 
vessel will work for 30–40 days. Unified methods of trawl 
hauls, catch processing, and the spectrum of ecological 
research studies would be applied. The proposal by Russia 
is an expansion of the Gulf of Alaska Expedition that is 
being organized by Dick Beamish for February–March 
2019 and independently funded by private donors and 
government agencies.

Figure 1. Proposed trawl and oceanographic upper pelagic layer macro-survey grid throughout Pacific salmon wintering area in the North Pacific Ocean 
in February–March.
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Figure 2. Endless Pacific Ocean in the evening time.  
Photo credit: NPAFC Secretariat

Figure 3. Aerial view of the Marine Operation Center-Pacific in 
Newport, Oregon with NOAA research vessels, MacArthur II, Rainier, 
Oscar Dyson, Fairweather, and Bell M. Shimada alongside.  
Photo credit: US Coast Guard

Although the idea of including large-scale ocean 
studies in the IYS has been in the air since the initiative 
was first proposed by Dick Beamish in 2009 (see NPAFC 
Document #1425), not many of the experts involved 
have spoken out about it. The reason, in my opinion, is 
an understanding from these experts of the magnitude 
of costs and the extent of the organizational challenges 
related to the implementation of such a large project 
across the vast expanse of the North Pacific Ocean (Figure 
2). In 2014, when ideas to initiate the IYS discussion were 
summarized by the Secretariat (see NPAFC Technical 
Report 10), a high seas scientific research expedition to 
the winter residence area of Pacific salmon was conceived 
with a cruise duration of “no less than 30 days at sea” and 
approximate costs of survey ship-time roughly estimated 
at about $600,000 CDN. However, research vessels cannot 
appear out of nowhere in the middle of the Pacific Ocean. 
There will be additional costs to prepare the vessel, for 
transit time to the survey area, and for supplies and 
additional equipment, which may double expenditures 
altogether. With these anticipated costs, the question in 
the title of this article is rather reasonable.

With my considerable experience in the field of marine 
expeditionary research, I can conclude that research 
cruises on specialized research vessels remain the most 
reliable, productive and history-making way to obtain new 
knowledge on composition, dynamics, and functioning 
of marine life and its surroundings. And this is not only 
true for the ocean itself. Until the end of the past century, 
ship-based observations provided virtually all the empirical 
information we had about the oceans' fundamental 
role in the evolution of the atmosphere, climate, and 
many important resources of our planet. Although many 
coastal countries have built ocean observing systems 
that reach some remote oceanic regions and the full 
depths of the water column, and satellite technologies 
that have interrogated the ocean surface, technologies 
have only been operational for the last two decades or so. 

New robotic technologies, such as autonomous profiling 
floats and ocean gliders, have much more recently been 
revealing the secrets of the water column [see Beamish, 
R.J., and B.J. Rothschild (editors). 2009. The Future of 
Fisheries Science in North America]. Ship-based research 
remains vital to conduct oceanographic, hydrochemical, 
planktonic, trawl, and hydroacoustic surveys, and 
especially to collect integrated or spatially explicit data that 
cannot be remotely sensed. All remote sensing data needs 
to be validated, or compared with information collected 
onboard research vessels, to ground truth satellites. 
Therefore, if we really want to gather some new highly 
valuable data on Pacific salmon within the IYS framework, 
this information should be collected by research vessels on 
the "grounds" (Figure 3).

A winter high seas expedition in the North Pacific 
Ocean is a special opportunity to make significant progress 
in understanding the marine life history period of Pacific 
salmon. There were only seven trawl stations conducted 
by Japanese r/v Kaiyo maru along 145ºW between 48º 
and 54ºN in February 2006 (see NPAFC Document #957). 
Integrated trawl and oceanographic macro-surveys have 
never been conducted in the eastern part of salmon 
habitat during the winter, even though several important 
regional salmon stocks migrate then. All we know about 
Pacific salmon originating from the North American west 
coast in the winter is that they end up somewhere in 
that area, like the popular X-Files slogan “The Truth is Out 
There”. Until now, the remote North Pacific Ocean during 
the winter is less understood than nearby outer space. 
While the orbit of the moon and other celestial bodies 
are carefully calculated, our understanding of the winter 
distribution of abundant salmon species is still not far 
enough matured from the first patterns suggested by K. 
Takagi et al. [1981, Bulletin INPFC #40, Distribution and 
origin of pink salmon Oncorhynchus gorbuscha in offshore 
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Figure 4. Sockeye salmon caught by nets under the ice on Victoria 
Island near Ulukhaktok, the Northwest Territories, Canada in 
November 2017. Photo credit: Arctic Salmon

Figure 5. Enormously big pink salmon specimen at the fish processing 
facilities in Southeast Alaska.  Photo credit: ADF&G

One of the most general problems is whether we 
will find salmon in “expected” areas of winter residence. 
Has their distribution shifted northward in response to 
observed climate warming and progressive growth of the 
ocean heat budget? If so, how do redistribution patterns 
vary by species and age? Clear answers to these questions 
will allow us to further understand how climate change 
influences salmon survival during their marine phase of 
life. Some might say it is obvious that salmon wintering 

The fact is that salmon at sea can tolerate a wide range 
of water temperatures. Vyacheslav Shuntov in his recent 
article “On the Persistence of Stereotypes Concerning the 
Marine Ecology of Pacific Salmon (Oncorhynchus spp.)” 
[Russian Journal of Marine Biology, 2017, 43(7): 1–28] 
pointed out that undue (“absolute”) importance has 
been given to the influence of sea surface temperature 
when considering salmon distribution patterns. The 
water column structure, i.e., landscape of salmon habitat, 
where each species may have their own preferred feeding 
spots, is more important than water temperature, which 
is likely a general index of hydrological conditions and 
seasonal phenological processes. While salmon in the 
western North Pacific prefer to overwinter in productive 
areas of oceanographic fronts (i.e., boundaries of ocean 
currents), they can not move far from that water domain, 
even if water temperature increases. The vicinities of 
oceanographic fronts, with all meanders, eddies, surface 
and subsurface (sometimes oppositely directed) flows, are 
a favorable habitat for salmon, since the inhomogeneities 
beneath the surface increase mechanical accumulation 
of forage plankton. Comparing oceanographic fronts and 

waters of the North Pacific Ocean. 195 p.]. Many issues 
concerning Pacific salmon stock abundance dynamics 
have been attributed to processes occurring during the 
wintering period: en route salmon mortality, factors 
affecting it and their ranking, carrying capacity, winter 
survival strategies of different salmon species and different 
regional stocks, growth and energy dynamics, forage 
areas shifting under climate change, hypothesesother 
yet-unknown matters. Numerous hypotheses—a northern 
shift in the salmon stocks because of ocean conditions, 
salmon winter starvation, their strong competition for food 
with other planktivorous fish—which are not necessarily 
supported by data, have emerged on the mentioned 
research issues, while many uncertainties remain.

areas would shift to the north. On both the Asian and 
American coasts, southernmost salmon stocks suffer from 
droughts, wildfires, high water temperatures,  diminishing 
oxygen concentrations in rivers, and other effects related 
to a warming climate. While, in both the Russian and 
Canadian Arctic, salmon are expanding their habitat 
along the coasts and are being found in rivers and creeks 
where they have never been seen before. In the Yukon, 
Northwest Territories and Nunavut (Canada), members 
of a research group established by Karen Dunmall that 
study Arctic salmon bought more than 300 salmon from 
local fishermen in 2017 (Figure 4, see also https://www.
facebook.com/arcticsalmon/). While this is all true, it is not 
known whether salmon behave in the same manner in the 
high seas in the winter.

https://www.facebook.com/arcticsalmon/
https://www.facebook.com/arcticsalmon/
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Figure 6. Daggertooth, Anotopterus nikparini in a trawl survey catch 
consisted mainly of pink salmon. Photo credit: TINRO-Center

Figure 7. Frequency of occurrence (% of total) of bites and wounds 
caused by marine mammals on Pacific salmon bodies: upper panel, 
pink salmon; lower panel, chum salmon.  
Data of TINRO-Center, Vladivostok, Russia

their vicinities to terrestrial ecosystems, it is like a forest 
with several strata of plants, from grass to the tallest 
trees. Regardless of the air temperature increase in forest 
ecosystems, it will remain a forest (although with changed 
conditions). At the same time, vast ocean domains with 
a predominantly homogenous water column surface 
structure will remain practically two-dimensional, like a 
terrestrial prairie. 

Unlike distribution, many aspects of salmon 
biology, including feeding, growth, and maturation, will 
undoubtedly change under the new thermal conditions of 
a warmer ocean (Figure 5). In the cited article, V. Shuntov, 
who does not support the idea of severe competition 
for food between fish in the ocean, including between 
species of Pacific salmon, mentions that many marine 
biologists loosely apply the results of studies of schooling 
fish to salmon. However, salmon operate independently 
in open waters and therefore, their ecological traits 
are distinct, and their feeding behavior ensures more 
opportunities to obtain food. This circumstance draws 
further attention to trophological studies not only of 
salmon but of ecologically-related species and the food 
supply.  To address this need for new information on 
salmon ocean ecology during winter, the most experienced 
field specialists, who have a wide array of data for 

comparisons and interpolations, will lead the planktonic 
and trophology studies as an integral part of the proposed 
high seas expedition.  And we can expect they will produce 
breakthrough findings.  Based on data collected during the 
cruises, trophologists will test the hypothesis of whether 
there is a limited food supply for Pacific salmon in their 
over-wintering areas in the high seas.  This is a key point 
in understanding the carrying capacity of the subarctic 
epipelagic zone of the North Pacific Ocean for Pacific 
salmon.

Salmon trophic linkages to upper levels of the oceanic 
food web are not any less important than their connections 
to the lower levels. Based on data collected during Russian 
expeditions in the western North Pacific, I. Melnikov [1997. 
Pelagic predatory fish – consumers of Pacific salmon // 
Izvestiya TINRO. 122: 213–228, in Russian] estimated 
that total losses of the anadromous pink salmon stocks 
in the Sakhalin-Kuril Islands region in July and August in 
recent years were as follows: 0.7–41.7 million fish from 
daggertooth Anotopterus nikparini predation, 0.1–0.5 
million fish from lancetfish Alepisaurus ferox, and 1.0–7.0 
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million fish from salmon shark Lamna ditropis (Figure 
6). These estimates ranged from 3.9–17.8% of the 
estimated pink salmon abundance in the adult return 
migration. Similar calculations were made for salmon 
shark predation by K. Nagasawa and co-authors [2002. 
Impact of Predation by Salmon Sharks… // NPAFC Tech. 
Rep. #4: 51–52]. The grand total of pink salmon losses 
for the western North Pacific was estimated at 73–146 
million fish (113–226 thousand tons) in the pre-spawning 
run, which is a significant contribution to salmon mortality 
on the high seas. A comparison of survey results for pink 
salmon juveniles in the fall and returning adult salmon 
abundance revealed that the percentage of returns to the 
southwestern Bering Sea coasts varied from 16–33%, while 
returns to the Sea of Okhotsk coast varied from 25–33% 
on average. There are no similar estimates for the eastern 
North Pacific Ocean, even though the first evidence of a 
daggertooth attacking a salmon was collected at a salmon 
troll fishery near the British Columbia coast in 1990 [Welch 
et al. 1991. Evidence for attacks by the bathypelagic fish 
Anotopterus pharao (Myctophiformes) on Pacific salmon 
… // Can. J. Fish. Aquat. Sci. 48: 2403–2407]. A review of 
predatory fish impacts on salmon in the eastern North 
Pacific is long overdue, and not just for fish. In 2009, we 
were surprised to see how far from the coasts salmon 
specimens with wounds caused by pinnipeds occurred 
(Figure 7). Unfortunately, the ecology of predators and the 
consistency of their effect on Pacific salmon abundance 
dynamics are studied much less than Pacific salmon 
themselves.

Will we be able to estimate salmon abundance 
throughout the survey area? Without a doubt. Over 
the last 30 years, the available formulae for estimating 
nekton species abundance and biomass with trawl net 
catchability coefficients have been proven to be correct, 
time after time, with estimations validated by results from 
commercial fisheries and escapement. Contemporary 

methods of salmon stock identification allow us to 
distinguish between major regional groups with high 
accuracy. On the survey cruises, special attention will be 
paid to abundance estimates of immature and maturing 
chum and sockeye salmon to provide estimates for 
spawning stock recruitment for 3–4 age cohorts. On the 
other hand, nobody can say which part of investigated 
stock will be covered by the survey. Therefore, estimates 
will be relative rather than absolute. In Russian research 
practices, this problem is solved by maximizing the survey 
area across salmon migration pathways and conducting 
recurrent surveys with a similar grid over consecutive 
years. It would be most valuable for the IYS project if the 
NPAFC member countries (at least some of them) decide 
to have such an expedition every year, or every other 
year, after the first cruise. But even if it will be five or ten 
years before a repetition of such research, the advantage 
of possessing data collected in 2019 will be crucial for 
comparative analysis and assessments.

In this article, I will not outline the whole cruise 
plan. Group brainstorming yields better results, and 
the IYS Working Group will determine the details of the 
research cruise plans. Cooperative efforts by scientific 
organizations in the NPAFC member countries will ensure 
a comprehensive cruise plan and high efficacy of the 
work performed. The plans will be built on the extensive 
experience of the NPAFC member countries conducting 
salmon research on the high seas—especially based on 
the experience of coordinated research that was gained 
through the BASIS I and II projects (Figure 8). During 
the cruise, a comprehensive sampling program will give 
researches many opportunities to collect material for 
biological, trophological, bio-energetic, microchemical and 
genetic studies. These results will be jointly analysed with 

Figure 8. Collaborative work of international scientific group aboard 
Japanese research vessel during the BASIS I project implementation. 
Photo credit: NPAFC Secretariat

Figure 9. Smooth lumpsucker, Aptocyclus ventricosus (Pallas, 1769). 
Photo credit: NPAFC Secretariat
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a wide array of oceanological, hydrochemical and synoptic 
information, as well as data on ecologically related species 
including zooplankton and micronekton, predatory fish 
species, etc. I expect that collaborative adoption of 
designing cruise plans will allow us to develop an optimal 
sampling design. It is also important to note that it is not 
just the IYS/NPAFC that need a large-scale expedition 
on the high seas, and the expedition itself needs to 
be a sound project with the support of international 
organizations in order to be performed. 

Cooperative high seas cruises also represent a 
tremendous opportunity to collaborate on methods 
used to study salmon ocean ecology onboard research 
vessels. Data collected during such an expedition will be 
of the highest quality gathered through collective efforts. 
Scientific results gained together will strengthen the 
feeling of belonging and partnership within the Committee 
on Scientific Research and Statistics (CSRS) that will help 
immeasurably to implement the NPAFC Science Plan 
successfully.

We believe that a marine research cruise, an 
endeavor attractive to the public, will create inexhaustible 
opportunities for outreach and education. Having some 
experience with blogging via social media as part of a 
research cruise in the western North Pacific Ocean, I can 
confirm it first-hand. Readers were interested in everything 
from my blog that was distinct from routine city life. 
The readers were especially interested in the everyday 
opportunities for crew members to swim in heated oceanic 
water of incredible clarity. On Russian research vessels, this 
water is heated by hot steam in a big wooden pool that 
offers the delightful a light aroma of seafood brine from 
small boiled planktonic crustaceans (calanuses, euphausiid 
larva, etc.). While rich people can swim in champagne, a 
hot spa with tons of clear oceanic water is only a seaman’s 
privilege. Another “advertisement for health care” was 
related to the biological analyses of salmon. Ichthyologists, 
who sample many fish per day, have noted that the skin 
on their hands looks brighter and healthier at sea than it 
does after using expensive creams. This may be explained 
by the fact that salmon contain many biologically active 
substances, which help it to recover and regenerate 
after terrible wounds and bites from marine mammals, 

lampreys, daggertooth and lancetfish, etc. Successful 
healing occurs quickly in marine water and emphasizes 
the power of these biologically active substances. 
Cosmetologists should probably pay attention to this news 
in the future. 

Another attractive topic related to ocean surveys are 
the exotic fish species that can be encountered. Imagine 
smooth lumpsucker, which, like salmon, reproduce in 
coastal environments and then migrate to the central part 
of the far-eastern seas to depths below 1,700 m (Figure 
9). When captured, the smooth lumpsucker will swallow 
water and can more than double their body size and 
weight. Night-time trawl catches in the western North 
Pacific are rich with fish and squid species, whose names 
sound strange the first time you hear them. The most 
common are some myctophids, bathylagids, paperbones, 
ribbonfish, dragonfish, pearleye, dreamers, barracudinas, 
bristlemouths, pencil smelts, sunfish, squaretail, ragfish 
and prowfish, etc. Some specialists have been lucky 
enough to see these species in real life, not just in the 
pages of a fish guide. It's true that the Pacific Ocean is well 
studied only near the coasts and in the surface layer. These 
unique species would likely attract special interest from 
a diverse and general audience, leading to a successful 
outreach campaign.

Preparation and implementation of the trawl and 
oceanographic macro-survey requires external financing 
and additional efforts to attract the private sector to this 
project. Available funding may limit the survey capacity, 
including the number of research vessels involved at 
the same time. For such a case, priority should be given 
to designated eastern survey sectors based on current 
knowledge, expected distribution of Pacific salmon 
species and regional stocks, and logistics. The survey may 
be expanded, if additional ship-time resources become 
available. As reported previously, Dick Beamish is arranging 
for an international expedition to study the winter ecology 
of Pacific salmon in the Gulf of Alaska in February–March 
2019. This has never been done before and is both 
privately funded and supported by government agencies. 
The Russian ship on charter will have an international team 
of scientists and all data will be publicly available.
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