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Main Factors Affecting Atlantic Salmon Recruitment

Western Boundary Eastern Boundary

Recruitment variability is unrelated 

to a post-smolt growth.

Recruitment variability is related to 

post-smolt growth.

Recruitment is associated with 

environmental variation in spring 

when the smolts first go to sea.

Recruitment is associated with 

environmental variation over a 

protracted period of summer into fall.

The environmental variation, seen 

in temperature, is associated shifts 

in predator populations.

The environmental variation, seen in 

temperature, is associated with shifts in 

the food web of the Northeast Atlantic.

Variation in recruitment appears to 

be patterned by changing predation 

pressure during the spring.

Variation in recruitment appears to be 

patterned by growth/size mediated 

predation during summer into fall.
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Study System



Data

Data Steelhead Atlantic Salmon 

Recruitment 

Index

Return rate, stock Return rate, stocks

Run reconstruction, stock 

complexes

Size at ocean 

entry

Fork length of migrants

Post-smolt 

growth

Growth Increment, ocean 

entry to first annulus, 

from scale measurements

Growth Increment, ocean 

entry to first annulus, from 

scale measurements

Seasonal post-

smolt growth

Growth Increments, 

putative months, from 

scale measurements

Growth Increments, 

putative months, from 

scale measurements



Smolt

Year Hatchery Wild Total

1977 10 10

1978 18 18

1979 10 34 44

1980 12 12

1981 22 22

1982 7 3 10

1983 17 10 27

1984 27 24 51

1985 15 15

1986 1 15 16

1987 35 26 61

1988 16 7 23

1989 1 18 19

1990 11 6 17

1991 2 6 8

1992 3 5 8

1993 1 2 3

1994 6 6 12

1995 8 6 14

1996 1 2 3

1997 1 14 15

1998 5 9 14

1999 1 2 3

Scale Samples



Steelhead Scales



Atlantic Salmon Scales



Keogh Steelhead Return Rate and Size at Ocean Entry



Atlantic Salmon Abundance and Return Rate



Keogh Steelhead Post-smolt Growth



Atlantic Salmon Post-smolt Growth

Drammen, 1SW and 2SWBurrishoole, 1SW

Greenland, 2SW

North Esk, 1SWLagan, 1SW

Girnock, 2SW



Relationship Between Keogh Steelhead Return Rate and Post-smolt Growth



Relationship Between Atlantic Salmon Return Rate and Post-smolt Growth
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Relationship Between Keogh Steelhead Return Rate and Seasonal Post-smolt Growth
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Relationship Between Atlantic Salmon Return Rate and Seasonal Post-smolt Growth
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Relationship Between Keogh Steelhead Return Rate and Temperature



Relationship Between Atlantic Salmon Return Rate and Temperature
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Average Temperature Distribution During High and Low Survival Regimes



Main Findings

Reconfirm that size at ocean entry does not 

control recruitment of Keogh Steelhead

Post-smolt growth appears to control survival

Critical post-smolt growth occurs during 

protracted period of summer into fall

Survival and growth appears related to broad 

scale ocean forcing as seen in changes in 

distribution of sea surface temperature

Consistent with hypothesis that growth mediates 

survival through predation

Growth-survival mechanism of Keogh steelhead 

appears similar to that observed for eastern 

boundary Atlantic salmon
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