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ABSTRACT 

Data on sea lice Lepeophtheirus salmonis infestation of Pacific Salmon in the Pacific Ocean waters 
adjacent Kamchatka and in the Bering Sea in summer-fall 2004 are represented. Dynamics of infestation 
intensity and extensity is demonstrated. The most large species (Chinook salmon) and the most abundant 
species (pink salmon) are found maximum infested. Infestation frequency of the most mass species of 
Pacific Salmon (pink, chum and sockeye salmons) in the year of observation is proportional to the 
abundance of these species in Asian part of areal, i.e. pink salmon is the most infested, the next is chum 
salmon and than sockeye salmon. The maximum infestation extensity among mature fishes of three 
abundance-dominant species is recorded in August on finishing the prespawning migration.     
 

  
INTRODUCTION 

 

Studying the effects of sea lice in survival of Pacific Salmon during marine period of life 

is a rather actual problem if to take into account the mass character of this infestation in 

particular species. The studies already have been carried out in past by fish biologists in the 

North Pacific and the eastern Bering Sea countries (Nagasawa et al., 1995; Johnson et al., 1996; 

Wertheimer et al., 2003; Beamish et al., 2004; Morton et al., 2004 and ect.). Home literature 

references on the sea lice infestation of Pacific Salmon are scare. There are data on  infestation 

by Lepeophtheirus salmonis of Sakhaline pink salmon in 1980-1990th, when the infestation 

extensity varied in range 50-100%, the intensity being from 1 to 80 specimens (Vyalova 2003). 

Later data were obtained in the course of complex trawl surveys by TINRO-center in summer-

fall 2003 in the western Bering Sea and adjacent waters of Pacific Ocean, the percent of infested 

salmons varied from 3 to 35 (Sviridov et al. 2004).  

 Results of observations of sea lice Lepeophtheirus salmonis infestation of Pacific Salmon 

in the south-western Bering Sea and adjacent waters of the north-west part of Pacific Ocean on 

the data from drift-net catches in summer-fall period 2004 are represented in this work. Exactly 

this sea lice species is the most abundant species to attack salmons in North Pacific (Nagasawa 

1987). Therefore the sea lice influence on the level of traumatism and possibility of getting 

further infested by various microorganisms can serve as a background indicator of the Pacific 

Salmon health state. Contemporary stage of studies implies, moreover, using the sea lice 

Lepeophtheirus salmonis DNA analysis for identification of local salmon stocks at sea.  

The data which we present are based on the assessment of crustaceans only at terminal 

stages of development (preadult and adult), the assessment of juveniles (chalimus) requires 

making special studies at a microscopic level (Johnson and Albright 1991). It should be 

remarked that in most of earlier studies a similar approach, providing a quick getting the data, 

was used. The studies like this can be a component of monitoring for assessment of effects 
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caused by sea lice in salmon survival in Asian  part of areal. The purpose of this work is analysis 

of sea lice Lepeophtheirus salmonis infestation extensity and intensity among Pacific Salmon in 

the period of their prespawning and feeding migrations in the Far East part of the Russian 

Economic Zone.  

 

MATERIAL AND METHODS 

 

 Material was collected in June-September 2004 during drift-net survey in the 

«Ecopacific» on the program of KamchatNIRO. Majority of studies were carried out in the 

north-western Pacific Ocean (the Pacific Ocean waters adjacent Kamchatka), where 27 settings  

were accomplished in total, and the rest studies (4 settings) were accomplished in the south-

western Bering Sea (Fig. 1).  

All fishes caught by 55 mm mesh control nets, the nets being set by 20-30 in every 24-

hours drift-net setting, were analyzed in biological parameters. Each net was 50 m long. Standard 

time of drift-net setting was 10 hours approximately. In the total there were  2202 specimens of 

Pacific Salmon studied, including 699 sockeye salmons, 529 chum salmons, 714 pink salmon, 

110 chinook salmons and 150 coho salmons. 

 The percent of immature fishes in the catches was estimated with using the method of 

gonad weight differentiation on the base of histological studies suggested by home and Japanese 

fish biologists (Takagi, 1961; Ishida et al., 1961; Iyevleva 1964). 

The number of fishes infested and parasite species were assessed for every Pacific 

Salmon species in the course of the biological analysis. Typical zones of localization of parasites 

and character of traumas of salmons caused by L. salmonis are demonstrated in the Fig. 2. 

Parameters of infestation by sea lice were estimated according to the widely accepted  method 

(Roytman and Lobanov 1985). 

 

RESULTS AND DISCUSSION 

 

 Results of sea lice L. salmonis infestation frequency estimation in mature and immature 

Pacific Salmon in the north-western Pacific Ocean and south-eastern Bering Sea are represented  

in the Tables 1 and 2.  

The north-west part of Pacific Ocean. Major studies were carried out in this area, 

therefore  the volume of material provides an insight to dynamics of monthly frequency if 

infested salmons in a respect to salmon catches per CPUE (CPUE, specimens/net) (Fig. 3).  
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Sockeye salmon. In June-September in the north-west waters of Pacific Ocean adjacent 

Kamchatka this species was one of the most frequent species in the catches. In 2004  average 

monthly catches of sockeye salmon per CPUE varied from 1.44 to 6.50 specimens/net. There 

were two peaks revealed: the first in July (4.88 specimens/net) and the second in September 

(6.50 specimens/net).    

Infestation extensity in mature sockeye salmon, contributing about 42% to the total catch 

of this species, varied in range 1.6-21.1%, 8.9% in average. At that infestation average intensity 

was 1.18 parasites (1-2) approximately. The maximum number of infested fishes was in August. 

In the other months the fishes infested were visibly less frequent. In immature sockeye salmon 

the infestation extensity varied poorly during the observation period in the whole, it being in 

average 2.4% (0.6-5.5%) under the infestation intensity 1.00 specimens. It should be noted, that 

2004 was abnormal in immature sockeye salmon frequency  in the catches. Normally the percent 

of immature fishes in the Pacific waters adjacent Kamchatka was less, not over 10-20.         

Chum salmon. Chum salmon also was one of the most frequent species of Pacific Salmon 

in the Pacific waters adjacent Kamchatka in the catches. The frequency varied from 0.7 to 3.03 

specimens/net. The maximum catch was in August. The minimum was in September, when 

prespawning migrations of chum salmon in the north-west part of Pacific Ocean were finishing. 

The percent of infested mature chum salmon was about 80 from the total catch of this 

species, what is rather high. In average for the whole observation period the percent of infected 

fishes was 24.1 (12.5-30.6), it being the intensity 2.12 specimens (1-12). High infestation 

extensity was characteristic for summer season in the whole. The percent of infested immature 

chum salmon  was in general lower, what was 10.2% (5.0-13.2%), the intensity being 1.17 

specimens (1-2).  In this case the maximum number of infested fishes was in June and July.     

 Pink salmon. In drift-net catches pink salmon were all mature. Despite the fact that pink 

salmon is the most abundant in Asia, it is not highly frequent in the Pacific Ocean waters 

adjacent Kamchatka. That is because the mass prespawning pink salmon migrations go northern 

or southern from this area. Nevertheless, in 2004 pink salmon catches in the area mentioned were 

over the average for many years ones and varied in range 0.53-5.50 specimens/net. The peak was 

recorded in June, when the frequency of transit pink salmon might be in this area was high. 

Among the Pacific Salmon species pink salmon is one of the most infested. The 

infestation average extensity was 50.0% (37.2-70.0%), it being the intensity 2.23 specimens (1-

10). The frequency peak of infested fishes was in August, i.e. in the end of pink salmon 

prespawning migrations in the Russian Economic Zone. It is notable, that the infestation 

intensity was  relatively low if to take into account a high number of infested fishes.        
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Chinook salmon. Chinook salmon catches during the period of survey were low, in range 

0.01-0.08 individuals/net. In the essence, Chinook salmon was met in a few numbers in drift-net 

catches. This situation is quite usual because this species is one of the most low-abundant among 

Pacific Salmon species in Asia. 

 Nevertheless, the infestation frequency of Chinook salmon was the highest for the 

observation period. Among mature fishes, which contribution to the total catch of this species 

was about 18%, the extensity of the infestation was 65.0% approximately (50.0-80.0%), it being 

the intensity 4.52 individuals (1-19).  The peak extensity was in June, the time of maximum 

prespawning migration of this species. Immature Chinook salmon demonstrated even higher 

extensity of the infestation what was 70.4% (60.0-93.8%), it being the intensity 2.77 individuals 

(1-16).       

Coho salmon. Like pink salmon, coho salmon in drift-net catches were all mature fishes. 

First coho salmon catches in the north-west part of Pacific Ocean in July, when prespawning 

migration of this species gets intensifying. In the whole for the period of observations the catches 

of coho salmon varied from 0.43 to 2.13 specimens/net. The maximum catches were in August. 

It is notable that in 2004 coho salmon frequency was higher, being compared to averaged for 

many years. 

Judge by the data obtained, coho salmon either was one of the most infested species. The 

infestation extensity of coho salmon was in average 40.3% (35.7-47.6%), it being the intensity 

2.22 individuals (1-11). Despite a small frequency peak of infested fishes in June in the whole 

coho salmon infestation for the period of observation  was relatively stable.         

The south-western Bering Sea. In this area observations were quite limited in time. 

Studies in the Bering Sea waters adjacent Kamchatka were carried in early July, the period of 

intense prespawning migrations of abundant Pacific Salmon species. Therefore there were no 

immature fishes in the catches. Otherwise, although in this case the data cannot  be analyzed in a 

respect to monthly dynamics of catches, the results on mature representatives of the abundant 

species are indicative.  

Sockeye salmon. The catches of this species in the south-western Bering Sea for 

observation period relatively were not high – 0.60 fishes/net. At that only mature individuals 

were in the catches. Infestation extensity was 10.0%, it being the intensity 1.00 specimens.  

 Chum salmon. Chum salmon catches were visibly higher – 2.60 fishes/net. Mature fishes 

contributed 87%. Infestation extensity was 24.1%, i.e. similar to that in the north-west part of 

Pacific Ocean, also the intensity was lower – 1.92 individuals (1-6). There were no infested 

fishes among immature chum salmons.   
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 Pink salmon. This species visibly dominated in abundance in the Bering Sea waters 

adjacent Kamchatka. Pink salmon catches for the period of observation in average was 27.53 

fishes/net. Infestation extensity reached 44.5%, it being the intensity 2.04 specimens (1-9). These 

meanings are quite similar to the meanings in the Pacific Ocean waters adjacent Kamchatka.   

 Chinook salmon. Chinook salmon frequency in the catches was very low – 0.01 

fishes/net. The contribution of mature fishes approximately was 75%. Infestation extensity was 

83.3%, it being the intensity 2.80 specimens (1-7). The extensity in immature Chinook salmon 

was 50.0% and the intensity - 2.00 specimens. The data on Chinook salmon are limited, so the 

data should be noted as  quite approximate. 

 Analysis of the data obtained indicates of several general tendencies in sea lice (L. 

salmonis) infestation of Pacific Salmon in summer-fall period in the Pacific Ocean and Bering 

Sea waters adjacent Kamchatka:  

1. The highest level of infestation is typical for the largest salmon species, like  Chinook 

salmon, or highly abundant species, like pink salmon;  

2. For abundant Pacific Salmon species, like pink, chum and sockeye salmons, the level 

of infestation gets visibly increased at the terminal stages of prespawning migrations 

(August); 

3. Infestation extensity of abundant Pacific Salmon species goes increasing dependently 

on the decrease of total abundance of this species in the Asian part of areal. The 

highest meaning is for pink salmon, the next ones for chum and sockeye salmons.  

It should be noted in conclusion that all tendencies suggested are preliminary, because the 

data currently available are collected for one observation year. Therefore, remembering of highly 

important practical place of Pacific Salmon in commercial fishing, we especially accentuate the 

requirement of keeping the studies like this on.    
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Fig. 1. Sampling area of R/V «Ecopacific» on Pacific Salmon in 2004. 
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Fig. 2. Infestation sea lice of pacific salmon with different injure epithelial of tissue: A, B – 

chum salmon; C, D – chinook salmon 
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Fig. 3. Dynamic catches (CPUE, fish/tan) and doles of infected of sea lice (%) of pacific salmon 

in the north-west part of Pacific Ocean 
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Table 1 
Features of infestation of sea lice and some biological data for mature pacific salmon from drifting catches 

Intensity 
Species Area Period CPUE, 

fish/tan N 
Mature fish 
in the catch, 

% 
Length, sm Prevalence, 

% 
average Min-Max 

June 11-29 1.44 188 95 57.4 1.6 1.00 1-1 
July 8-18 4.88 102 50 55.8 3.9 1.00 1-1 

August 16-21 2.47 19 21 57.0 21.1 1.50 1-2 
September 12-14 6.50 - - - - - - 

North-western part of Pacific 
ocean 

Average 3.82 309 42 56.7 8.9 1.18 1-2 
July 1-5 0.60 50 100 57.9 10.0 1.00 1-1 

Sockeye 

South-western part of Bering 
sea  Average 0.60 50 100 57.9 10.0 1.00 1-1 

June 11-29 2.23 167 76 58.7 28.8 2.06 1-8 
July 8-18 2.92 102 68 58.7 24.5 2.52 1-12 

August 16-21 3.03 62 76 57.6 30.6 1.74 1-5 
September 12-14 0.70 16 100 55.6 12.5 2.00 2-2 

North-western part of Pacific 
ocean 

Average 2.22 347 80 57.7 24.1 2.12 1-12 
July 1-5 2.60 54 87 58.9 24.1 1.92 1-6 

Chum 

South-western part of Bering 
sea  Average 2.60 54 87 58.9 24.1 1.92 1-6 

June 11-29 5.50 355 100 44.1 42.8 2.05 1-8 
July 8-18 3.33 129 100 47.1 37.2 2.02 1-10 

August 16-21 0.53 30 100 50.8 70.0 3.95 1-10 
North-western part of Pacific 

ocean 

September 12-14 2.99 514 97 50.2 50.0 2.23 1-10 
Average 27.53 200 100 44.7 44.5 2.04 1-9 

Pink 

South-western part of Bering 
sea July 1-5 27.53 200 100 44.7 44.5 2.04 1-9 

June 11-29 0.01 25 61 69.6 80.0 4.60 1-19 
July 8-18 0.02 2 12 54.5 50.0 3.00 3-3 

August 16-21 0.08 - - - - - - 
September 12-14 0.03 - - - - - - 

North-western part of Pacific 
ocean 

Average 0.04 27 18 62.1 65.0 4.52 1-19 
July 1-5 0.01 6 75 65.2 83.3 2.80 1-7 

Chinook 

South-western part of Bering 
sea Average 0.01 6 75 65.2 83.3 2.80 1-7 

July 8-18 0.43 42 100 58.4 47.6 2.20 1-9 
August 16-21 2.13 80 100 57.8 37.5 2.37 1-11 

September 12-14 1.20 28 100 57.3 35.7 1.88 1-3 
Coho North-western part of Pacific 

ocean 

Average 0.94 156 125 57.8 40.3 2.22 1-11 
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Table 2 
Features of infestation of sea lice and some biological data for immature pacific salmon from drifting catches 

Intensity 

Species Area Period CPUE, fish/tan N Immature fish 
in the catch, % Length, sm Prevalence, % 

average Min-Max 

June 11-29 1.44 10 5 49.9 - - - 
July 8-18 4.88 101 50 48.5 1.0 1.00 1-1 

August 16-21 2.47 73 79 49.3 5.5 1.00 1-1 
September 12-

14 6.50 156 100 48.9 0.6 1.00 1-1 

North-western part of 
Pacific ocean 

Average 3.82 340 58 49.2 2.4 1.00 1-1 
July 1-5 0.60 - - - - - - 

Sockeye 

South-western part of 
Bering sea Average 0.60 - - - - - - 

June 11-29 2.23 53 24 53.6 13.2 1.29 1-2 
July 8-18 2.92 47 32 50.7 12.5 1.00 1-1 

August 16-21 3.03 20 24 51.1 5.0 1.00 1-1 
September 12-

14 0.70 - - - - - - 

North-western part of 
Pacific ocean 

Average 2.22 120 20 51.8 10.2 1.17 1-2 
July 1-5 2.60 8 13 53.4 - - - 

Chum 

South-western part of 
Bering sea Average 2.60 8 13 53.4 - - - 

June 11-29 0.01 16 39 70.5 93.8 4.27 1-16 
July 8-18 0.02 15 88 66.9 60.0 3.00 1-10 

August 16-21 0.08 23 100 66.0 60.9 1.93 1-4 
September 12-

14 0.03 21 100 61.3 66.7 1.86 1-4 

North-western part of 
Pacific ocean 

Average 0.04 75 82 66.2 70.4 2.77 1-16 
July 1-5 0.01 2 25 69.5 50.0 2.00 2-2 

Chinook 

South-western part of 
Bering sea Average 0.01 2 25 69.5 50.0 2.00 2-2 
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