












Discussion 

Juvenile sockeye salmon from all river systems entering Bristol Bay follow the same 
southwesterly seaward migration route along the coastal waters of the eastern Bering Sea 
(Straty 1974; Straty and Jaenicke 1980; and Straty 1981). The seasonal timing of this 
migration can be influenced by annual differences in environmental conditions, such as time 
of ice breakup on lakes and anomalously cold sea temperatures (Straty 1981). This was the 
first year the Ocean Carrying Capacity program conducted surveys in the eastern Bering Sea 
to examine effects of the environment on migration, distribution, and growth of Bristol Bay 
juvenile sockeye salmon. The 1999 summer and fall surveys were unique in that they 
occurred after a cold spring in the eastern Bering Sea, which was characterized by a delay in 
the breakup of lake-ice in sockeye salmon nursery lakes (personal communication, Drew 
Crawford, Alaska Department of Fish and Game, Anchorage) and anomalously cold sea 
temperatures. The cold spring may have delayed the seaward migration of juvenile sockeye 
salmon. For example, during July we caught only one juvenile sockeye salmon west of Port 
Moller; whereas, past studies of juvenile salmon migration in the eastern Bering Sea that 
occurred after relatively warm springs, indicated that large catches of juvenile sockeye 
salmon could occur west of Port Moller during this time period (Straty and Jaenicke 1980; 
Hartt and Dell 1986; Isakson et al. 1986). 

The July and September 1999 surveys were designed to test for seasonal (summer and fall) 
differences in growth, distribution, and migration of juvenile salmon along the coastal waters 
of the eastern Bering Sea. During July, most of the juvenile sockeye salmon were 
encountered northeastward of Port Moller and were distributed from nearshore to 74 km 
offshore. During September, most of the juvenile sockeye salmon were encountered 
southwestward of Port Moller to 111 km east of Unimak Pass and were distributed from 
nearshore environment to 111 km offshore and further (150 km offshore) along the 100 m 
shelf break. This widespread occurrence of juvenile sockeye salmon in offshore waters 
differs from the historical model given by French et al. (1976), which indicates a coastal 
migration along the eastern Bering Sea (Figure 7). Future studies will be directed to study 
the extent of offshore migration during summer and fall. 

The expanded distribution of juvenile sockeye salmon encountered during September may 
have been the result of increased sea surface temperatures. During July, juvenile sockeye 
salmon were only encountered when sea surface temperatures were 6 degrees C or more; sea 
surface temperatures in offshore waters where juvenile sockeye salmon were encountered 
during July were often below 6 degrees C. During September, sea surface temperatures had 
warmed considerably; nearshore sea surface temperatures were 10 to 10.5 degrees C, while 
offshore surface water temperatures were 8.5 to 9.5 degrees C. Increased sea surface 
temperatures during between July and September 1999 may have also lead to rapid increase 
in growth. During July, juvenile sockeye salmon were generally small in size, with an 
average length of 106.1 mm. During September, juvenile sockeye salmon had grown 
significantly (t=30.6; p<O.OOl) with an average length of 172.1 mm. 

Further analyses of plankton, stomach contents, fresh water age, and scale growth data 
collected during both surveys will be done to shed additional light on the growth and 
migration characteristics of juvenile sockeye salmon emigrating from Bristol Bay. 



Acknowledgments 

The authors wish to thank Captain Charles J. (Jack) Bronson and Captain Mathew Zimny and 
the crew of the FN Great Pacific for their fme efforts on behalf of our research goals. 
Funding support for the September 1999 cruise was provided by the National Marine 
Fisheries Service, Alaska Regional Office. 



Literature Cited 

French, R, H. Bilton, M. Osako, and A. Hartt. 1976. Distribution and origin of sockeye 
salmon (Oncorhynchus nerka) in offshore waters of the North Pacific Ocean. 
International North Pacific Fisheries Commission. Bulletin 34. 113 p. 

Hartt, A.C., and M.B. Dell. 1986. Early ocean migrations and growth of juvenile Pacific 
salmon and steelhead trout. Bulletin of the International North Pacific Fisheries 
Commission. 46. 105 p. 

Isakson, J.S., J.P. Houghton, D.E. Rogers, and S.S. Parker. 1986. Fish use of inshore habitats 
north of the Alaska Peninsula June - September 1984 and July - July 1985. Final 
Report Outer Continental Shelf Environmental Assessment Program Research Unit 
659.380 p. 

Parker, RR 1962. Estimations of ocean mortality rates for Pacific salmon (Oncorhynchus). 
Journal of Fisheries Research Board Canada. 19:561-589. 

Pearcy, W.G. 1992. Ocean ecology of North Pacific salmonids. University of Washington 
Press, Seattle. 

Straty, RR 1974. Ecology and behavior of juvenile sockeye salmon (Oncorhynchus nerka) 
in Bristol Bay and the eastern Bering Sea. Pages 285 - 320 in D.W. Hood and E.J. 
Kelley, editors. Oceanography of the Bering Sea with emphasis on renewable 
resources. Proceedings of the International Symposium on Bering Sea Study, 
University of Alaska. Institute of Marine Sciences Occasional Publicatiqn 2. 

Straty, R R, and H. W. Jaenicke. 1980. Estuarine influence of salinity, temperature, and 
food on the behavior, growth, and dynamics of Bristol Bay sockeye salmon. Pages 
247 - 265 in W.J. McNeil and D. C. Himsworth, editors. Salmonid ecosystems of the 
North Pacific, Oregon State University Press, Corvallis. 

Straty, RR 1981. Trans-shelfmovements of Pacific salmon. Pages 575 - 595 in D.W. Wood 
and lA. Calder, editors. The eastern Bering Sea sh.elf: oceanography and resources 
volume 1. U.S. Department of Commerce, NOAA, Office of Marine Pollution 
Assessment, Juneau, AK. 



Table 1. Cruise itineraries for the July 12 - 26 and September 2 - 12 juvenile salmon surveys 
in the coastal waters of the eastern Bering Sea. 

Date Locationl Activity 

July 1999 

12-July 
14-July 
I5-July 
16-July 
I7-July 
I8-July 
19-July 
20-July 
21-July 
22-July 
23-July 
24-July 
25-July 
26-July 

Depart Dutch Harbor, run to Cape Cheerful and begin sampling 
Begin sampling Cape Sarichef; enroute Cape Lapin 
Begin sampling Cape Lapin; enroute Moffit Point 
Begin sampling Moffit Point; enroute Cape Lieskof 
Begin sampling Cape Lieskof; enroute Cape Seniavin 
Begin sampling Cape Seniavin; enroute 55.5 km east ofC. Seniavin 
Begin sampling 55.5 km east ofC. Seniavin; enroute StrogonofPoint 
Begin sampling Strogonof Point; enroute Cinder River 
Begin sampling Cinder River; enroute Cape Greig 
Begin sampling Cape Greig; enroute Strogonof Point 
Begin sampling Strogonof Point (repeat sampling nearshore) 
Underway enroute Dutch Harbor 
Arrive Dutch Harbor, begin offioading samples and gear 
Disembark scientists 

September 1999 

2-September Depart Dutch Harbor, enroute 55.5 km east of Cape Seniavin 
3-September enroute 55.5 km east of Cape Seniavin 
4-September Begin sampling 55.5 km east of Cape Seniavin; enroute C. Seniavin 
5-September Begin sampling Cape Seniavin; enroute Cape Rohznof 
6-September Begin sampling Cape Rohznof; enroute Cape Lieskof 
7-September Begin sampling Cape Lieskof; enroute Moffit Point 
8-September Begin sampling Moffit Point; enroute Cape Krenitzin 
9-September Begin sampling Cape Krenitzin; enroute Cape Mordvinof 
lO-September Begin sampling Cape Mordvinof; enroute 92.5 km offshore C. Krenitzin 
II-September Begin sampling 92.5 km offshore Cape Krenitzin; enroute Dutch Harbor 
I2-September Arrive Dutch Harbor; offioad samples and gear; disembark scientists 



Table 2. Participating scientists for the July 12 - 26 and September 2 - 12 juvenile salmon 
surveys in the coastal waters of the eastern Bering Sea. 

Scientist 

July 1999 

Edward V. Farley, Jr. (Chief Scientist) 
James M. Murphy 
Christine T. Baier 
Milo D. Adkison 
Vladimir I. Radchenko 

September 1999 

Edward V. Farley, Jr. (Chief Scientist) 
Richard E. Haight 
Charles M. Guthrie, III. 
Franklin R. Satterfield, IV 

Agency 

Auke Bay Laboratory, AFSC, NMFS 
Auke Bay Laboratory, AFSC, NMFS 
AFSC,NMFS 
University of Alaska, Fairbanks 
Pacific Research Fisheries Center (TINRO) 

Auke Bay Laboratory, AFSC, NMFS 
Auke Bay Laboratory, AFSC, NMFS 
Auke Bay Laboratory, AFSC, NMFS 
University of Alaska, Fairbanks 



Table 3. Total number of stations by transect and total catch of juvenile (J), immature (I), and adult (A) salmon by species and transect during July 
and September, 1999. Dash (-) indicates no salmon caught. [* indicates repeated nearshore sampling.] 

Transect No. Pink Chum Socke~e Coho Chinook 
Stations J A J I A J I A J A J I A 

July 12 - 26, 1999 

Cape Cheerful 7 26 185 36 22 6 
Cape Sarichef 6 34 112 6 8 
Cape Lapin 6 6 14 15 4 1 2 
Moffit Point 6 4 18 1 12 1 4 1 1 
Cape Lieskof 6 1 19 4 4 3 1 
Cape Seniavin 6 1 8 387 2 
56 Ian east of C. Seniavin 6 2 345 1 
Strogonof Point 4 2 2 347 13 9 1 2 
Cinder River 6 1 2 38 6 
Cape Greig 5 1 795 251 
Strogonof Point * 6 1 8 346 4 19 

Total 64 76 311 117 2,259 30 43 289 8 4 6 2 

September 2 - 12, 1999 

56 Ian east of C. Seniavin 5 22 41 1 
Cape Seniavin 6 31 14 29 1 1 
Cape Rohznof 6 2 87 1 229 1 2 1 1 
Cape Lieskof 6 3 27 3 5 859 6 1 
Moffit Point 6 4 10 4 778 2 43 4 2 1 
Cape Krenitzin 10 6 1 3 2 2,647 6 3 2 
Cape Mordvinof 3 1 5 1 1 

Total 42 16 1 180 8 12 4,568 1 3 87 2 5 0 

Grand Total 106 16 77 180 319 129 6.827 31 46 376 8 6 11 2 



Table 4. Total number of stations by transect and total catch of marine fishes andjeUy fish (in pounds) by species and transect during July and 
September, 1999. Dash (-) indicates no fish caught. [* indicates repeated nearshore sampling.] 

Transect No. Jelly Juvenile Adult Yellow Rock Starry Sand- Capelin Herring Sand- Rainbow 
Stations Fish (lbs) pollock pollock fm sole sole flounder lance fish smelt 

July 12 - 26, 1999 

Cape Cheerful 7 500 1 358 100 1,032 0 
Cape Sarichef 6 20 17 39 63 
Cape Lapin 6 2,600 lO 5 1 1,020 10 5,627 70 
Moffit Point 6 31,900 2,050 29 54 4 2,000 2 663 4 
Cape Lieskof 6 35,800 350 14 45 2 6,000 4 243 3 
Cape Seniavin 6 3,000 4 1,311 29 35 16 1 262 225 1 
56 km east of C. Seniavin 6 700 3 721 54 296 14 74 196 
Strogonof Point 4 370 1 139 33 56 144 122 11 90 
Cinder River 6 60 17 45 3,209 11 7 1,890 220 307 50 
Cape Greig 5 14 5 347 91 17 5,300 471 66 13 
Strogonof Point * 6 100 203 1,658 93 259 8,000 1 1,141 482 2,201 

Total 64 75,030 2,655 486 7,489 311 381 24,766 368 8,970 2,148 2,222 

September 2 - 12, 1999 

56 km east of C. Seniavin 5 4,300 9,000 2 27 2 1 lO2 12 71 1 
Cape Seniavin 6 22,000 24,500 1 71 1 102 lO 1,147 373 78 
Cape Rohznof 6 8,900 20,000 3 40 105 559 515 
Cape Lieskof 6 7,400 9,500 2 1 2,317 52 
Moffit Point 6 11,530 19,500 2 1 2,362 92 14 
Cape Krenitzin lO 5,070 17,700 2 1 3 1 375 418 
Cape Mordvinof 3 6,020 1 1,000 

Total 42 65,220 100,200 9 143 3 6 205 115 6,772 2,521 93 

Grand Total 106 140~250 102;855 495 7~632 314 387 24;971 483 15.742 4.669 2.315 



Table 5. Number of juvenile sockeye salmon subsampled for length (rnm), average length, and standard deviation oflength by transect and station 
during July and September, 1999. Dash (-) indicates no fish caught. [# indicates no sampling at station.] 

Transect Nearshore 18.5 km 37km 55.5 km 74km 92.5 km 
n Ave SD n Ave SD n Ave SD n Ave SD n Ave SD n Ave SD 

July 12 - 26, 1999 

Cape Cheerful 
Cape Sarichef 
Cape Lapin 
Moffit Point 
Cape Lieskof 
Cape Seniavin * * * 20 112 13.3 
56 km east of C. Seniavin 20 91 5.3 20 94 6.5 20 129 14 19 147 6.3 
Strogonof Point 20 101 16.1 14 93 7.9 
Cinder River l3 90 6.6 
Cape Greig 20 86 6.9 

September 2 - 12, 1999 

56 km east of C. Seniavin 9 126 12 
Cape Seniavin 10 124 8.9 
Cape Rohznof * * * 6 127 6.6 8 l33 12 5 140 7.2 36 155 10.2 11 168 9.2 
Cape Lieskof 50 l35 6.1 50 150 16 50 150 16 28 176 16 11 187 12.5 10 188 l3.6 
Moffit Point 5 l38 10 50 152 9.9 50 171 17 50 184 16 10 185 15.9 
Cape Krenitzin 20 150 8.9 9 165 8.3 3 168 23 50 185 15 50 186 20.0 50 207 15.5 
Cape Mordvinof * * * * * * * * * 



Table 6. Total number of juvenile sockeye salmon caught (n), temperature (c), and salinity (0/00) by station during July and September, 1999. Dash 
(-) indicates no fish caught. [* indicates no sampling done at station.] 

Transect Nearshore 18.5 km 37km 55.5 km 74km 92.5 km 
n T S n T S n T S n T S n T S n T S 

July 12 - 26, 1999 

Cape Cheerful 5.5 32.5 6.2 32.8 7.2 32.9 7.0 32.8 6.8 33.0 6.9 32.5 
Cape Sarichef 6.0 * 6.2 32.1 5.8 32.1 6.8 32.4 6.8 32.7 7.0 32.5 
Cape Lapin 6.6 31.7 6.0 32.1 6.4 32.1 6.3 32.0 6.0 32.2 7.2 32.0 
Moffit Point 7.2 31.5 7.3 32.0 8.2 31.8 8.4 32.0 8.9 31.9 9.0 32.1 
Cape Lieskof 7.2 31.5 8.2 31.7 9.1 31.8 9.1 31.7 9.2 31.8 9.3 32.0 
Cape Seniavin 16 7.5 30.9 103 8.0 31.6 5.3 31.8 5.0 31.5 * * 31.5 * * * 
56 km east of C. Seniavin 57 6.6 31.3 25 5.6 30.9 2 5.6 31.8 128 6.5 32.5 19 6.3 31.2 4.9 31.6 
Strogonof Point 332 8.7 30.4 14 6.1 31.1 4.6 31.4 3.9 31.3 * * * * * * 
Cinder River 13 8.4 30.6 3 6.9 30.8 5.6 30.9 * * * * * * 5.6 29.3 
Cape Greig 788 8.6 28.4 7.1 29.1 8.6 26.1 9.0 25.9 4 9.3 27.4 * * * 

September 2 -12, 1999 

56 km east of C. Seniavin 3 10.5 31.2 9 9.6 31.4 2 7.5 31.7 6.5 31.5 7.4 31.2 * * * 
Cape Seniavin 4 10.7 31.1 3 9.6 31.6 25 9.6 31.7 4 9.6 31.7 4 9.1 31.6 1 8.1 31.5 
Cape Rohznof * * * 8 9.5 31.7 31 9.4 32.3 7 9.3 31.9 139 9.5 31.8 42 9.6 31.8 
Cape Lieskof 207 9.6 31.6 155 9.4 31.9 163 9.9 31.9 144 9.8 31.9 124 9.4 31.9 66 9.3 31.8 
Moffit Point 5 9.3 31.6 201 8.8 32.0 185 9.4 32.0 220 9.9 32.2 111 10.0 32.0 56 9.6 32.1 
Cape Krenitzin 23 9.1 31.6 52 8.6 31.9 21 8.6 32.1 341 9.6 32.0 205 8.8 32.1 178 8.5 32.1 
Cape Mordvinof 8.0 31.9 7.7 * * * * 8.4 * * * * * * * 
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Figure 1. Area surveyed by Auke Bay Laboratory, Ocean Carring Capacity program (coastal waters - Cape Cheerful to Egegik) 
during July and September 1999. 
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Figure 2. Transects sampled by the FN GREAT PACIFIC during July 1999. Circles indicate location and range in catch 
of juvenile sockeye salmon (smallest circle = 1 - 10; next larger = 11 - 200; next larger = 201 - 500; largest circle = 501 _ 800; 
x indicates a trawl station where no juvenile sockeye salmon were caught). 
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Figure 30 Catch per unit effor (CPUE) for juvenile sockeye salmon caught during July 19990 
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Figure 4. Catch of juvenile sockeye salmon at StrogonofPoint at four hour intervals for a 24 hour period during July 1999. 
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Figure 5. Transects sampled by the FN GREAT PACIFIC during September 1999. Circles indicate location and range in catch 
of juvenile sockeye salmon (smallest circle == 1 - 10; next larger = 11 - 200; next larger = 201 - 500; largest circle = 501 _ 1000; 
x indicates a trawl station where no juvenile sockeye salmon were caught). 
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Figure 6. Catch per unit effor (CPUE) for juvenile sockeye salmon caught during September 1999. 
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Figure 7. Model of migration of western Alaska sockeye salmon (Adapted from French et al. 
1976) 


