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1. Introduction  

 

The Pacific is the largest division of the World Ocean, at over 165 million km2, extending 
from the Arctic Ocean in the north to the Southern Ocean in the south (Figure 1).  Along 
the western margin are several seas.  The Strait of Malacca joins the Pacific and the 
Indian Oceans to the west, and the Drake Passage and the Strait of Magellan link the 
Pacific with the Atlantic Ocean to the east.  To the north, the Bering Strait connects the 
Pacific with the Arctic Ocean (International Hydrographic Organization, 1953).  The 
Pacific Ocean is further subdivided into the North Pacific and South Pacific; the equator 
represents the dividing line. The North Pacific includes the deepest (and, until recently, 
the least explored) place on Earth, the Mariana Trench, which extends to almost 11 km 
below the ocean’s surface, although the average depth of the North Pacific is much less, 
at approximately 4.3 km.  Thus, the North Pacific encompasses a wide variety of 
ecosystems, ranging from tropical to arctic/sub-arctic with a wide diversity of species 
and habitats. Further, t



This in turn influences the anthropogenic stressors affecting biodiversity and 
productivity.    

 





One of the most significant biological changes in the North Pacific is the explosion of 
gelatinous macrozooplankton in the western portion of the basin, especially the Yellow 
Sea, where medium to large jellyfish have become overly abundant in recent years and 
have resulted in increased reports of impacts (Purcell et al., 2007; Figure 3



 
Figure 4. Northeast Pacific anomaly time series for upper ocean temperature, biomass of “Northern” 
and “Southern” copepods, and marine survival of coho salmon relative to ocean entry year (from 
McKinnell et al., 2010). 

 

2.1.3 Benthic communities  

Although cold, deep-water corals and sponges have received some attention in recent 
years (and some have been afforded special protection at regional or local scales), our 
understanding of the diversity and distribution of these organisms at larger spatial 
scales is very incomplete, making inferences about status of and trends in diversity 
impossible. Given their very slow growth rates and long regeneration times, they are 
particularly sensitive to disturbances, such as bottom-contact fishing gear, harvesting, 
natural resource exploration and extraction, submarine cable/pipelines, climate change, 
ocean acidification, and invasive species (Hourigan et al., 2007).  Corals and sponges are 
not the only benthic taxa but no large-scale synoptic information was identified on 
status and trends in the diversity of other benthic communities in the coastal areas of 
the North Pacific.  However, Kodama et al. (2010) and Kodama and Horiguchi (2011) 



2.1.4 Higher trophic levels  

McKinnell et al. (2010) provide the only intra-basin comparison of changes in key fish 
and invertebrate stocks between 1990-2002 and 2003-2008.  In this study many taxa in 
the Sea of Okhotsk and Oyashio regions increased and many taxa in the California 
Current, Yellow Sea, and East China Sea decreased (Table 1).  In addition to changes in 
abundance, distributional shifts occurred, related at least in part to changing ocean 
conditions; these shifts can have ecological and economic consequences on ocean 
services (e.g., Mueter and Litzow, 2008). 

In the eastern North Pacific, a mid-water trawl survey for the California Current system 
provides evidence that the forage fish community of this ecosystem tends to alternate 
between a less productive warm community and a more productive cool community in 
response to widely recognized regime shifts in oceanic conditions (NOAA’s Southwest 
Fisheries Science Center (SWFSC) in Bograd et al., 2010). Similarly, on the western side 
of the basin in the Kuroshio-Oyashio system, where a strong latitudinal gradient in 



demersal species (e.g., pollock, flatfish, crab), some of which may have experienced 
population declines at regional or sub-regional scales. 

 
Figure 6. Average marine survival of up to 45 coho salmon (O. kisutch) stocks in the northern California 
Current region by year of ocean entry (from Bograd et al., 2010). 

 

For Pacific salmon spawning in Canadian waters, the Canadian Department of Fisheries 
and Oceans has provided 







population, community, and ecosystem processes (Ruiz et al., 1997), additional, 
cumulative consequences of these invasions should be expected. 

   

 
Figure 8. Number of non-indigenous species in central/northern North Pacific marine ecoregions (from 
Lee II and Reusser, 2012).  

 

Other major stressors in the North Pacific include hypoxia, habitat destruction, pollution, 
and overfishing.  However, none of these have been quantified at the scale of the North 
Pacific.  Ocean acidification has dramatically impacted some calcifying organisms such as 
pteropods (Orr et al., 2005). Hypoxia has not only increased in the Yellow Sea, but 
continues to be a major pressure on coastal ecosystems in the eastern North Pacific, 
including off Oregon, with lethal consequences for benthic species 



fishing down the food chain.  In addition, Hutchings (2000) has shown that most stocks 
are very slow to recover from overfishing; this has consequences for ecosystem services 
and can adversely affect 



Also, Schroeder and Love (2002), who compared rockfish assemblages among three 
differently fished areas, showed large differences in fish density, size structure, and 
species composition.  Only the protected area had both higher density and larger fish 
and greater species composition.  



chlorophyll decreased in parts of the eastern North Pacific (with the exception of the 









realm due to the great depths.  Some exploitation of species associated with seamounts 
occurs in the Gulf of Alaska and along the west coast of North America, for species such 
as sablefish (Anaplopoma fimbria), but within exclusive economic zones (EEZs), most 
seamounts have some level of protection due to restrictions on bottom-contact fishing 
gear and seamounts have been identified as Ecologically and Biologically Significant 
Areas (CBD, 2014).  Furthermore, limited surveys/data mean that no time series are 
available. 

The NPTZ once supported large-scale squid (Ommastrephes bartrami) driftnet fisheries, 
until a United Nations General Assembly ban on this gear was imposed in 1992 (see 
resolution 46/215) (PICES, 2004).  Now the NPTZ supports the pelagic longline fishery 
based in Hawaii, with many vessels targeting tunas (including albacore, Thunnus 
alalunga), billfish, and squid.  Albacore tuna is an economically important and widely 
distributed species in the North Pacific.  Reported catches for albacore have been 
variable over time, 



threats remain.  No additional entirely oceanic organisms are known to be designated as 
being at risk for the North Pacific. 

 

3.2 Major pressures in the oceanic area and major groups affected by the pressures  

It appears 







Other specific areas in the North Pacific include the Mariana Trench and deep-sea 
hydrothermal vents. The Mariana Trench is unique in being the deepest location known 
on Earth.  Relatively few studies exist; most characterize or describe the unique 
bacterial communities inhabiting this environment. Globally, hydrothermal vents are 
relatively rare and a unique geological feature associated with the spreading of tectonic 
plates.  These sites support chemosynthetically driven ecosystems that support a 
diverse array of unique organisms (see Chapter 45). 

 

5. Special conservation status issues 

 

5.1 Taxonomic groups  

Corals are often identified as a taxonomic group requiring special conservation 
consideration.  In the North Pacific, approximately 30 per cent of the world’s coral reefs 
are located in Southeast Asia; Wilkinson et al. (1993) suggest that more than half are 
already destroyed and being destroyed by sedimentation, overexploitation (including by 
dynamite and chemicals), and pollution.  In addition to these warm-water corals, a 
growing number of cold-water corals and sponges also should be considered (e.g., Stone 
and Shotwell, 2007).  Both warm- and cold-water corals are covered in more detail in 
Chapters 43 and 42, respectively.   

Pacific salmon (Oncorhynchus species) are ecologically, commercially, and culturally 
important around the North Pacific.  As anadromous species they require both 



hydrothermal vents, seamounts, large river deltas, kelp forests, mangroves, and coastal 
lagoons
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Table 4a. Piscivorous species in the North Pacific [PRBO= Point Reyes Bird Observatory in California, USA; 





Table 4c. Piscivorous species in the western Pacific, including western Bering Sea, Sea of Okhotsk, Oyashio, 
and Yellow Sea (from McKinnell et al., 2010).  
 

Locat ion Species Metric Dates Used Trend Reference 
E. Kamchatka Steller sea lion Non-pup count 2001 – 2008 No t rend Burkanov et al. 2009 
Commander Islands Steller sea lion Non-pup count 2000 - 2008 No t rend Burkanov et al. 2009 

 

Commander Islands 
 

Northern fur seal 
 

Pup product ion 
1972 - 76 vs. 

2002 - 06 

 

No t rend 
 

Olesiuk 2009 
 

Kuril Islands 
 

Northern fur seal 
 

Pup product ion 
1972 - 76 vs. 
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