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Abstract
Quantitative analysis of multi-annual data on bottom trawl catch compositions may be useful for understanding of present state and tendencies of changes occurred in groundfish communities as a result of fishery and environmental impact. 
Based on bottom trawl surveys conducted in 1993-98’s and similar published data of 1960-80’s changes of rates and compositions of bottom trawl catches in the Pacific waters off the northern Kuril Islands and southeastern Kamchatka are analyzed. 
In the last decade groundfish catch rate off the southeastern Kamchatka was quite similar with that of 1970’s but species composition principally differed. Catch rates of Pacific cod Gadus macrocephalus, Kamchatka flounder Atheresthes evermanni, Pacific halibut Hippoglossus stenolepis, flathead sole Hippoglossoides elassodon, northern rock sole Lepidopsetta polyxystra, and skates (Rajidae) were comparable with that of 1970’s. In the same time, during the whole period considered catches of Greenland halibut Reinhardtius hippoglossoides matsuurae dramatically decreased. Opposite, catch rates and proportions of eelpouts (Zoarcidae) and snailfishes (Liparidae) considerably increased. Maximum rockfish catches (mostly Pacific ocean perch Sebastes alutus) off Eastern Kamchatka were observed in the late 1960’s – early 1970’s with further considerable decreasing due to intensive unregulated fishery. 
Present total catch rate of groundfishes off the northern Kuril Islands is close to that in 1960’s but its composition during both periods considerably differed. During time frame analyzed catches of Greenland halibut became ten times less. Present catch rate of northern rock sole was the least during whole investigated period. During recent years Pacific cod catches significantly decreased, which rate was quite similar with that of 1960’s. Rate of catches of Atka mackerel Pleurogrammus monopterygius was almost the same as in 1975-79’s but considerably less then in early 1970’s, when its maximum abundance occurred. Permanently low abundance during long period is characteristic of flathead sole, which proportion in bottom trawl catches in the second half of 1960’s was one fifth. Present catches of Kamchatka flounder became maximal during the whole period of study. In comparison with 1970’s current rockfish catches essentially increased though its rate is very far (almost ten times lesser) from that of 1960’s. Catches of snailfishes and skates significantly increased (two-three times) and its rates became maximal during whole period considered. 
Introduction
Rational use of fish resources and correct estimation of fish productivity of exploitable ecosystems are impossible without authentic view on composition and structure of communities. Besides, such data may serve as indicators of the state of exploitable ecosystems, which qualitative and quantitative composition fluctuates caused by various reasons including anthropogenic impact (Fadeev, 1971; Blagoderov et al., 1982; Batytskaya, 1984; Blagoderov and Kolesova, 1985). Multi-annual changes of rates and compositions of bottom trawl catches on the continental slope of the Russian Far East seas are poorly studied. There are some publications available (Il’insky, 1990a,b; 1991) described such changes within the upper bathyal (200 – 400-500 m) based on bottom trawl surveys conducted in 1960-80’s. Comparison of current composition of groundfish catches within the upper bathyal in the northwestern Pacific with that of past decades and analysis of its multi-annual dynamics were not performed till present.
The main purpose of the paper is comparative analysis of bottom catch rates and composition within the upper bathyal (200-500 m) of the Pacific waters off the northern Kuril Islands and southeastern Kamchatka based on results of bottom trawl surveys conducted in 1960- 90’s in relation to management considerations.
Material and Methods
Results of bottom trawl surveys on the upper part of continental slope conducted aboard chartered Japanese trawlers during summer-autumn 1993-1998 were used. The survey area was the Pacific waters off the northern Kuril Islands and southeastern Kamchatka between 47(50´ and 52(10´N within depth range of 200-500 m. Total number of hauls was 734. Horizontal and vertical openings of trawl were 25-30 and 5-7 m respectively, mesh size was 60-100 mm. 
Bottom trawl surveys were conducted mostly in summer (occasionally in late spring) and autumn, where the majority of fishes do not perform considerable migrations within study area and is distributed rather uniformly.
Bottom trawl stations were allocated within surveyed area evenly. To prevent influence of vertical diurnal migrations on catch rate and composition, all hauls were conducted during light time, when the majority of groundfishes is on the ground. Hauling speed was about 3 knots, duration of hauls varied 20 minutes to one hour. Subsequently all catches were recalculated to standard fishing effort, i.e. catch per hour trawling. All catches were sorted by species and all individuals were counted and weighed. 
Data on rates and compositions of groundfish catches of winter-spring bottom trawl surveys in 1960-80’s are taken from the paper of Il’insky (1991). Our data are obtained mostly in summer-autumn period that makes comparison performed not quite correct due to different pattern of seasonal distribution of some species. Nevertheless, due to lack of other data such comparison may be helpful to understand present state and trends of changes occurred in communities considered and also may serve as the basis to develop recommendations on its rational exploitation.
Results and Discussion
During past decade groundfish catch rate off southeastern Kamchatka was similar to that of 1970’s but proportion of species or species groups was principally different (Figure 1). Catch rates of Pacific cod, Kamchatka flounder, Pacific halibut, northern rock sole and skates were comparable with that of 1970’s (Figure 3). In the same time, during the whole study period catches of Greenland halibut, sablefish and greenlings decreased that is probably associated with natural fluctuations of abundance of these species. Catch rates and proportions of eelpouts and snailfishes significantly increased that also is possibly related to natural causes given similar changes of catch compositions in other areas of the North Pacific (Hoff, 1998). Considerable increasing of catches of grenadiers may be partly associated with different seasons of survey conducted in 1960-80’s and 1990’s because shift of main aggregations of grenadiers from greater depths to shallower waters in summer period occur (Tuponogov, 1997). Moreover, it is possible to suggest changes of distributional patterns of schoolings of grenadiers under influence of recent climate regime shift – similar event is occurred recently in the North Atlantic (Gerber et al., 2004). Catches of rockfishes (mostly of Pacific Ocean perch Sebastes alutus) off the southeastern Kamchatka were maximum in the second half of 1960’s – first half of 1970’s with subsequent considerable decline due to intensive unregulated fishery (Snytko, 1986). In 1990’s rockfish catches slightly increased in comparison with previous period probably due to long lack of targeted fishery. However they are still three times less than in the period of maximum catches.
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Figure 1. Multi-annual changes of compositions of bottom trawl catches within the upper bathyal off the southeastern Kamchatka.
In the upper bathyal of the northern Kuril Islands total catch rate was similar to that of the second half of 1960’s but catch compositions of both periods compared differed considerably (Figure 2). During period analyzed catch rates of Greenland halibut reduced almost ten times (Figure 3). Analogous trend of catch decline of this species off the southeastern Kamchtaka may indicate the same cause of event observed. Recent catch rate of northern rock sole is the least during the whole study period. The reason of that is probably natural abundance decline because the fishery of above species was not intensive. Catches of Pacific cod were recently reduced significantly reaching the level of 1960’s. Catch rates  of  Atka  mackerel  were  almost  the  same  with  that of  1975-79’s

[image: image2.wmf]0%

20%

40%

60%

80%

100%

1960-64

1965-69

1970-74

1975-79

1980-84

1993-98

Years

Proportion, %

Pacific cod

Greenland halibut

Arrowtooth flounders

Pacific halibut

Flathead sole

Northern rock sole

Other flatfishes

Snailfishes

Skates

Grenadiers

Greenlings

Rockfishes


Figure 2. Multi-annual changes of compositions of bottom trawl catches within the upper bathyal off the northern Kuril Islands.
but considerably less than in the early 1970’s, when its maximal abundance occurred (Zolotov, 1984). Abundance increasing of this species in 1990’s in many areas of its range (Yang, 1999) will probably result in continuous rise of its catches in the main fishery grounds including the Pacific waters off Kamchatka and Kuril Islands. Increasing of catches of grenadiers is associated with reasons similar to that of southeastern Kamchatka coast. Catches of flathead sole remain low during the long period. This species comprised one fifth of the total groundfish catch in the second half of 1960’s. Increasing number of its juveniles during some recent years allows suggesting rise of abundance of this sole in the nearest future. Kamchatka flounder catches became highest during entire study period. It is possible to hypothesize that abundance of Greenland halibut and Kamchatka flounder fluctuate in antiphase. Rockfish catches considerably increased in comparison with 1970’s but their rate is far (almost ten times less) from catches of 1960’s. Their reduction was caused by intensive unregulated fishery (Snytko, 1986). Some increasing of abundance of rockfishes in the study area was probably associated with the lack of specialized fishery during long period. Though their low reproduction rates do not allow rapid recovery of stocks. Catches of snailfishes and skates increased significantly (2-3 times). Their rates were highest during the whole study period. 
Conclusion
Despite rather high catch rates of groundfishes current commercial importance of the upper bathyal is fairly limited because commercially important species (cods, rockfishes, greenlings, and flounders) comprise only about quarter of total catch. Abundance decline of the number of most commercially important species in 1990’s and respective increasing of some presently unexploited fish stocks resulted in significant decreasing of importance of study area for fishery in comparison with that of 1960’s, when their commercial exploitation was begun. Similar species composition of catches will probably remain in the nearest future that requires involvement in fishery of prospective species (grenadiers, skates, eelpouts, large sculpins) and development of their processing technologies. 
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Figure 3. Multi-annual changes of catch rates and compositions of groundfishes within upper bathyal of study areas.
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