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Introduction 
 
 The Clupea pallasi, the Pacific Herring, is a pelagic fish known 
throughout the Pacific Northwest for its distinctive elongated body shape, olive-
green to blue-green color and cycloid scales. Ranging from Alaska to Califor-
nia, this fish is a historic staple of many coastal Native American economies 
and continues to be an important fishing and economic resource for the Pacific 
Northwest. In recent times, from 1970 through the present, the abundance of the 
Herring has decreased and local tribes, fisheries and researchers have become 
concerned over the future of this important species. Research on the decline of 
the Herring and studies undertaken by biologists and federal employees to un-
derstand Herring habitat and behaviors have uncovered many vital points to un-
derstanding the Herring and its environment, but more information is needed to 
strengthen the conservation effort. Zooarchaeology, with its ability to research 
the biology of the past and the evolution of environments and habitats, will 
strengthen the current understanding of the Pacific Herring and add to the base 
of knowledge supporting the conservation efforts of the future (Lassuy 1989). 
 
Biological Background 

 
 The life history of Clupea pallasi is composed of two cycles; the larval 
stage of the Herring’s life and the maturation and spawning period. The average 
length of life for the Pacific Herring is nine years (Lassuy 1989: 6). Larval Pa-
cific Herring metamorphose two to three months after they hatch. The juveniles 
school early on in their life cycle; the first summer after spawning they collect 
either in the intertidal or tidal waters where they hatched or in deeper water 
which they may migrate towards. Herring typically reach maturity at 2-5 years 
of age, although at increasing latitudes the age at maturity rises (Lassuy 1989: 
4). Once the Herring individual has matured, it will join an adult school for 
spawning and as spring approaches move inland again (Stout et al 2001: 13). 
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Thus the Herring spends a good third of its life cycle, and possibly more, near 
shore (Norcross 2001: 42).  
 

Tidal or subtidal shallow waters, habitats with dense vegetation, are 
ideal spawning grounds for the Herring (Lassuy 1989: 2). Spawning occurs in 
spring, within the period of March through June. In colder climates, spawning 
may occur at earlier times (Lassuy 1989: 10). The ideal temperatures for 
spawning are between 3 and 9 degrees Celcius. Most Pacific Northwest Her-
ring will lack significant hatching success if the water temperature is above 10 
degrees C. The exception to this occurrence is California, whose higher water 
temperature, 10-12 degrees C, required the Herring to adapt.  

 
Another significant factor in reproductive success is the water chemis-

try, the salinity and oxygen content of the water. Optimal salinity for roe and 
Herring incubation is reported to be between 12 and 26 ppt [parts per thou-
sand] (Lassuy 1989: 12). General observations of Herring roe suggest that 17 
and 5 ppt are the best outlines for the range of optimal salinity: salinity below 
5 ppt will damage larvae, and salinity above 17 ppt may have the potential to 
damage larvae as well (Lassuy 1989: 12-13). Oxygen levels should be at a 
minimum ambient concentration of 2.5 milligrams per milliliter at the eggs’ 
surface for the larvae to develop properly, studies suggest (Lassuy 1989: 13).  

 
 Temperature and salinity are very important factors in larval growth 
and both vary by habitat. In consequence, the variability between different 
groups of Herring is great (Stout et al 2001). One constant that must be present 
to an equal degree in all spawning environments is clear water.  A high con-
centration of silt in the water at the time that the roe are deposited causes a 
dusting of underwater surfaces and lowers the likelihood that the eggs will ad-
here to a surface such as kelp or other aqueous vegetation (Lassuy 1989: 13). 
Studies point out that the highest mortality count for the Herring occurs when 
the Herring are in a larval state, due to the delicacy needed for the eggs to be 
successful: small changes in temperature, water chemistry and habitat distur-
bance will directly influence the growing Herring spawn (Lassuy 1989, Nor-
cross 2001).  
 
 Another risk accosting young Herring is predation. Roe are harvested 
by humans and eaten by seabirds and fish, the primary predator being the Pa-
cific Cod (Livingston 1993: 213). The parents of the eggs are at considerable 
risk in the tidal zones once spawning has begun: Herring are prey to many 
coastal predators and some mainland predators as well. The “waves” of Her-
ring congregating to spawn draw in humans, salmon, seals and sea lions, killer 
whales and sea birds. The seasonal spawning of Herring is a high point for 
many predator species (Lassuy 1989: 12) 
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 Herring themselves consume phyto and zooplankton as their primary 
food source. Larvae and adult Herring both utilize the same food source, but 
larvae feed on smaller plankton than do adults, who feed on larger species and 
in deeper waters (Lassuy 1989, Norcross 2001).  
 
 Contemporary geographic distribution for the Pacific Herring is from 
the Bering area in Alaska through the Pacific Ocean off the coast of California. 
As the water temperatures grow warmer toward Mexico and colder further 
north toward the pole, the Herring population dwindles (Lassuy 1989, Norcross 
2001, Livingston 1993). 
 

The past geographic distribution of the Pacific Herring shows a range 
very close to the current distribution. Herring remains have been recovered in 
the archaeological record for South-Central sites from Alaska (Bear Cove in 
present-day Sitka) to Greater Vancouver (Glenrose Cannery site) and Coastal 
Washington from between 10,000 and 7000 years BP (Butler and Campbell 
2004: 342) and from approximately 12,000 years BP in Puget Sound Washing-
ton (Stout et al 2001: 8). From the indications of the archaeofaunal record, the 
Pacific Herring was plentiful along the northwest coast throughout the Holo-
cene (Butler and Campbell 2004).  

 
Zooarchaeology 

 
 Herring are common components in Pacific Northwest faunal assem-
blages (Butler and Campbell 2004, Stout et al 2001, Lassuy 1989). Because of 
the fineness of the bones of the clupiformes, the skeletal elements recovered are 
often fragmented and incomplete. The bony remains which generally survive 
burial are the dense elements such as the vertebral centrum, the maxillae and 
flat bones of the skull (articular, dentary, operculae, etc.) and on occasion the 
caudal, anal and rostral fins. Species diagnostics for Clupea pallasi include 
rounded operculae which lack straie, a feature unique to the species (Lassuy 
1989: 1). Recovered operculae can distinguish Pacific Herring to the species 
level. In addition, the spatial location of the remains can help indicate the spe-
cies of Clupiformes present in the assemblage. Clupea pallasi is the predomi-
nant species of Clupea in the waters of the Pacific, with the occasional overlap 
with its cousin Clupea harengus. The number of vertebrae for pallasi is less 
than the number for harengus on average by approximately four, although ver-
tebrae numbers are shown to vary by habitat for pallasi (Stout et al 2001: 20-
23). This species diagnostic is only helpful when the full vertebral column for 
the individual is present in the assemblage. 
 

Some of the earliest archaeofaunal evidence of Herring use in the Pa-
cific Northwest South-Central coastal region, studied by Butler and Campbell in 
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2004, indicates that Pacific Herring use changed over time (Butler and Camp-
bell 2004: 341). The expectation for the progression of the fishing pattern in the 
Holocene records, according to Butler and Campbell, is that evenness of species 
represented will increase with time. In their pursuit of this progression, Butler 
and Campbell note that sites in the coastal habitat show a slight increase in her-
ring use over time (Butler and Campbell 2004: 364). After 2500 BP, Herring 
begin to form a moderate component of the faunal assemblages recovered. At 
the point that Herring use began to rise, the fishing rake came into use in the 
Pacific Northwest as a species-specific hunting tool (Butler and Campbell 2004: 
365). The Herring also has the distinction of being the only fish taxon to show 
temporal patterning in its increased widespread use in the South-Central Pacific 
Northwest (Butler and Campbell 2004: 374). The increased use of Herring did 
not increase overall taxa evenness, but it does indicate a possible raise in the 
rank of Herring as a caloric food source (Butler and Campbell 2004: 364-374).  

 
Human-Animal Relationships 

 
 The past uses of Pacific Herring are similar to its uses today. The Her-
ring was widely regarded as a valuable food item by native tribes of the Pacific 
Northwest coast for its high oil content. Native American tribes from the Alas-
kan coast to the California coast, over the whole span of the Pacific Herring’s 
habitat, made use of the fish for food, trade and as fishing bait (Lassuy 1989:6). 
Faunal remains from Butler and Campbell’s 2004 study using 38 south-central 
Pacific Northwest assemblages from Alaska through Washington indicate that 
the Herring, relative to other fish utilized by tribes in this region of the Pacific 
Northwest, is ranked fifth in abundance- the frequency of assemblages in which 
Herrings were the taxa with the first rank. In addition, the Pacific Herring is 
present in 28 of the 38 assemblages considered for ranking (Butler and Camp-
bell 2004: 361).  
 

Part of the usefulness and popularity of the Herring as a food source was 
its drying ability- salted and dried it maintained its oily content and served as an 
excellent winter fat source. Herring also had a dual seasonal availability. The 
roe were harvested in the early spring, by the use of netting that was suspended 
in the waters in which the Herring came to spawn. The roe was eaten fresh or 
salted and cured. During the early fall, the Herring moved into deeper waters 
and  coastal tribes went out into the waters to fish for them. The methods for 
obtaining and processing the catch vary by tribe, although there are similarities 
in the treatments of the fish. To illustrate the past use of Herring by Native 
American tribes I have selected three case studies: the Tlingit of the Alaskan 
coast, the Alsea of the Oregon Coast, and the Snohomish of Puget Sound, 
Washington.  
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 The Tlingit people relied primarily on fishing resources (De Laguna 
1972:102). Living in a very seasonal environment, they placed great importance 
on resources that could be stored and kept for winter months. Although the fatty 
Herring was widely harvested both as roe and as adults, there was no seasonal 
celebration or ritual associated with Herring fishing as there was with salmon 
(De Laguna 1972:102-103).  
 
 Fishing for the Tlingit was a male activity (De Laguna 1972:102). The 
placing of weirs to gather the roe of the Herring in early spring was also carried 
out by males, as the traps must be brought in by canoe with hooks and nets. The 
Tlingit also utilized the long kelp native to the waters to gather the Herring 
eggs, and fished the kelp in strands from the water to scrape off the roe (De La-
guna 1972:118). Fishing for adult Herring was done primarily with long han-
dled fishing ‘rakes’, spruce staffs with nails driven into a flattened end. The 
rake was trolled through the water and then lifted, in the manner of an oar, to 
remove the impaled fish (De Laguna 1972:119).  
 
 Once the fish were caught, the processing began. Herring could be 
roasted whole while they were fresh, but most frequently they were dried and 
the oil extracted to store and to trade. The oil from the Herring and the Eula-
chon were very valuable commodities for trade with other coastal tribes and 
inland tribes (De Laguna 1972:102, 119).  
 
 Similar to the Tlingit, the Alsea of Oregon did not have a ceremony or a 
ritual to initiate the Herring seasons. The Alsea were also a fisher people, and 
they practiced logistical mobility: movement from one living site to the next on 
a seasonal basis in pursuit of resources.  Like the Tlingit, they were documented 
to use a fishing rake at times, but they preferred a scoop net, a wooden staff 
with a circular end that was fitted with a conical woven net. Not much detail is 
given about the preparation of Herring, but as they are listed as a resource for 
oil and high fat content, and drying given for the primary means of fish preser-
vation by the Alsea, one may assume they are cured in a method similar to the 
Tlingit’s. (Drucker 1939: 82-83). 
 
 The Snohomish of the Puget Sound were primarily coastal fishing peo-
ple as well. They caught Herring in addition to smelt (Eulachon) and other 
small fish prized for their fat content. It is stated that they caught Herring “in 
abundance” and dried it “in large quantities” (Haeberlin 1930: 21). Like the 
Tlingit, the Snohomish used fishing rakes, theirs constructed from cedar wood, 
to catch the adult fish. This activity took place at night or in late evening 
(Haeberlin 1930: 28). 
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 Current uses and fishery practices for Pacific Herring show many simi-
larities to past tribal use. Herring fisheries still abound on the Northwest coast-
line, from California to Alaska, and are still a large part of local food economy, 
particularly for the native peoples of the regions (Lassuy 1989:6). However, the 
most lucrative avenue in Herring fisheries today is the harvesting and production 
of roe, which is primarily shipped to Japan (Lassuy 1989:6-7). Recently, in the 
1980s, the Tlingit practice of harvesting roe on the leaves of native sea kelp res-
urrected. “Spawn-on-kelp” is now a prized delicacy in Japan, and commands a 
high price on the International market. Port Gamble Bay, Washington and Coos 
Bay, Oregon, are two places experimenting with Native American-run “spawn-
on-kelp” farms. With development this lucrative avenue could be used to assist 
the economies of local tribes (Lassuy 1989:8).  
 
 Although Salmon fisheries net a larger annual profit (Langdon-Pollock 
2004) Herring fisheries and maintained stocks in Oregon, Washington and Cali-
fornia, Alaska and Canada bring in enough revenue to cause concern among leg-
islatures over declining Herring numbers (Lassuy 1989, O’Neill 2001, Carls 
2002).  
 
Current Status 

 
 The Pacific Herring is still, in most waters of its natural habitat, consid-
ered an abundant species (Stout et al 2001). However, in the last decade, the 
numbers of Pacific Herring across the Northwest coast have dwindled (Stout et 
al 2001, Carls 2002, O’Neill 2001). In the Prince William Sound in Alaska, the 
year of 1993 saw a sharp decline in Herring numbers following the Exxon Mobil 
oil tanker spill in March of 1989 which dropped more than 40 million litres of 
crude oil directly on the spawning grounds of the Pacific Herring during their 
peak spawning month (Carls 2002: 153). Because of the conditions required by 
the Herring roe for proper development, disturbance and contaminants in water 
such as chemical or heat pollution, dredging or dumping of debris or trawling of 
boats in intertidal spawning water can damage or exterminate a season of eggs. 
Many current studies (Stout et al 2001, Carls 2002, O’Neill 2001, Lassuy 1989) 
argue that human development has posed a significant threat to the Pacific Her-
ring population by disturbing the spawning inlets of the Herring and affecting 
the Herring when they are most vulnerable (Norcross 2001). Overall, these stud-
ies suggest that Herring are negatively impacted by human modification of their 
habitat. 
 
 Several areas (Puget Sound, Georgia Basin) have moved to include their 
population of Pacific Herring on the endangered species list as a “distinct popu-
lation segment (DPS) of vertebrate species or subspecies threatened or  
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endangered [if] severe declines in abundance are indicated or substantial risks 
are facing the species” (Stout et al 2001: 1). In a case study, Puget Sound in 
Washington made such a movement, but was not rewarded with an ‘Endangered’ 
status for its population of Herring. The Biological Review Team (BRT), com-
posed of federal biological scientists, did not consider the Puget Sound Herring 
‘Endangered’ because the “tendency for Herring to stray among spawning sites” 
would make re-colonization of the under-populated areas feasible. The author of 
the case study argues that because Herring are very area specific, even to the 
point of morphological changes in populations only a few miles apart (Stout et al 
2001: 20-23), simple relocation will not help the local population expand. The 
author suggests hearing the views of a zooarchaeologist in order to explore the 
past of the Herring populations and see if relocation could work for specific 
similar morphological populations or if it would be impossible as a conserva-
tionist tactic (Stout et al 2001: 4-5).  
 
 Local fisheries in California, Oregon and Washington hold stocks of Her-
ring in known spawning areas in hopes of inducing a rise in local populations 
(Lassuy 1989: 9). However, many studies on the vulnerability of larval Herring 
have led scientists and researchers to suggest that fisheries and legislature focus 
on the preservation and protection of roe and spawning sites for Pacific Herring 
and not on the protection of adult Herring or preservations and reserves in 
deeper, off-the-coast waters (Lassuy 1989, Carls 2002, Stout et al 2001, Nor-
cross 2001, Livingston 1993, O’Neill 2001). This debate is an area in which 
zooarchaeology could be useful. The argument here is between those who be-
lieve that the solution to local under-population is the transplant of more abun-
dant populations from spatially adjacent habitats and those who feel that envi-
ronmental and habitat challenges to young Herring are the primary cause of 
population failure. Zooarchaeologists have the opportunity to show the effects of 
environment on Herring populations in the past, and the change in populations of 
Herring over time which make them area-specific in their habits, spawning and 
morphology and feeding habits/preferences. Biologists have concerned them-
selves in the Herring debate for this past decade and advanced the knowledge of 
Herring ecology and life cycles tremendously. But as several researchers have 
noted (Stout et al 2001, O’Neill 2001, Lassuy 1989), it is time to look to the past 
and see what long-term effects have acted on the Pacific Northwest Herring 
populations if we are to make long-term plans for the future. 
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