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Objective:

• Use brown trout and Chinook salmon 
stocking experiments to make inferences 
about lake trout stocking success;

• Relative to recent changes in foodweb;
• Specifically, test hypothesis that alewives 

provided a buffer between stocked fish 
and potential predators
– E.g.. Stocking success is a positive function of 

alewife biomass
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Survival Rates of 1-and 2-Year-Old Hatchery-Reared Lake Trout in the West 
Arm of Grand Traverse Bay, Lake Michigan

Ronald W. Rybicki
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Abstract.-The objectives of the study were to determine the survival rate of hatchery-
reared lake trout (Salvelinus namayeush) stocked as yearlings in the West Arm of Grand 
Traverse Bay, Lake Michigan during the 10-day period following planting, and the annual 
survival rate as 1-, 2-, and 3-year -old fish. Average survival of the yearling lake trout during 
the 10-day period following planting was estimate to have been 68%, which included 
removals by experimental fishing. The annual survival rate (including post-planting losses) of 
yearlings was determined to have averaged 40%. For 2-year-old lake trout the mean annual 
survival rate was estimate to have been 59%. The annual survival rate of 3-year-old lake trout 
could not be determined because 4-year-old lake trout were not fully vulnerable to the trawl. 
In the West Arm of Grand Traverse Bay, lake trout planted as fall fingerlings survived to 2 
years of age at one-half the rate of the same year class planted as spring yearlings. 
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Premise:
The days of such exceptionally 

high post-stocking survival rates 
are over, at least for Lake Huron



Salmonid harvest trends, Lake Huron's 10 index 
ports

0

50,000

100,000

150,000

200,000

250,000

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

N
um

be
r h

ar
ve

st
ed

Pink salmon
Steelhead
Brown trout
Lake trout
Coho
Chinook

0

50

100

150

200

250

300

350

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

B
io

m
as

s 
(k

ilo
to

nn
es

)
round goby
troutperch
stickleback
sculpin
bloater
rainbow smelt
alewife

Prey Biomass
USGS



Chinook Catch Rates (number/hr), 10 Main Basin 
index ports
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Inadequate Prey Base Salmonid 
failures:

• Starvation

• Predation on juvenile fish

http://dnrintranet/photos/Management Research/Fisheries/RV Chinook/DSK205/pages/DSK205 59.htm


Two studies:
• Survival of stocked 

brown trout (Alpena)

• Survival of stocked 
Chinook salmon 
(lakewide)



Brown Trout Study

Investigated:
1. Strain
2.Stocking window (timing of stocking )
3.Stocking method (boat/shore)
4.Size (spring vs fall yearlings)



Alewife CPE in gillnets, May 1-June 25
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Alewife gillnet CPE  vs Angler catch of brown trout the next 
year
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Diet of recently stocked brown trout, 1990-98, Thunder Bay

Other aquatic 
insect, 1.6Alewives, 1.2

Other fish, 6.1

Snails, 5.2

Crayfish, 0.1

Other 
amphipods, 0.3

Mayflies, 17.0

Ants, 40.6
Other terr. 
Insect, 27.9



Predators sampled in gillnets, Thunder Bay, 
spring 1990-2001

Species Total catch

Walleye 971

Channel catfish 245

Burbot 63

Adult brown trout 62

Lake trout 45

Northern pike 7





“When alewives are scarce, stocking just feeds the predators 
that are already there”



Chinook 
salmon

Dave Kenyon photo



Background:

The Acclimation Pen
Project for Chinook 
salmon at Oscoda
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Number Chinook parr caught by date, 1995, Oscoda
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We also set 
large, 

graded-
mesh nets to 

assess 
predator

distribution 
and diets in 
the Beach 

Zone

Predator netting, May-June 1995-97

Dave Kenyon Photos

http://dnrintranet/photos/Management Research/Fisheries/RV Chinook/DSK205/pages/DSK205 59.htm
http://dnrintranet/photos/Management Research/Fisheries/RV Chinook/DSK205/pages/DSK205 05.htm
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Total of 48 76-m units of effort
Average depth fished = 2.9 m



Number of Chinooks seen in 537 nearshore predators sampled 
during 1995-1997
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Age-0 Chinooks consumed per predator stomach, 1995-1997
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Distribution of age-0
Chinook catch in small-
Mesh gillnets, western 
Lake Huron
1991-1996.

N = 1,542 collected



Other juvenile salmonids 
(<300mm)

associated with 
age-0 Chinook in the bay/near-

shore Zone, July-October,
1993-1996

Species Number

Age-0 Chinook 1,295

Rainbow trout 6

Brown trout 
yearlings 43

Lake trout 1
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Swan Weir, 
North West Lake Huron

Alewife biomass (kg/ha)
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Prey consumed (percent by number) by 1,133 age-0 Chinooks
Sampled from July-October, 1993-96

Unid. inverts.
0.46%
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19.08%

Alewife
16.29%

Unid. terr. 
Insects
3.68%
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0.12%

trout perch
0.04%

Other 
zooplankton

15.87%

Mayfies
0.23%

Midges
10.53%

smelt
5.03%

Spiney water 
flea

28.64%



Walleye harvest during open-water fishing season, Michigan waters of Lake Huron
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Early life distribution of stocked 
trout and salmon:

• Age-0 Chinooks:  Nearshore, warm
• Age-1 brown trout:  Nearshore, warm
• Age-1 steelhead:  Offshore, surface
• Age-1 lake trout:  Offshore, deep (>120 ft)



Early life distribution of stocked 
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• Age-1 lake trout:  Offshore, deep (>120 ft)

• Adult walleyes – near shore, warm



Early life distribution of stocked 
trout and salmon:

• Age-0 Chinooks:  Nearshore, warm
• Age-1 brown trout:  Nearshore, warm
• Age-1 steelhead:  Offshore, surface
• Age-1 lake trout:  Offshore, deep (>35 m)

• Adult walleyes – near shore, warm
• Adult lake trout – offshore, deep



Conclusions
• Foodweb change causing recruitment failure;
• Chinook and brown trout stocking success has 

been alewife dependent;
• Age-0 Chinooks look same, occupy same 

locations as adult alewives;
• Alewife decline caused predators to increasingly 

take  juvenile salmon and brown trout;
• Now walleye abundance is exceptionally high 

(except in north);
• Brown trout & Chinook stocking strategies are 

being reviewed



Relevance to lake trout:
• Diet of adult lake trout was once dominated by alewives;
• Lake trout had to switch to alternative prey – presumably 

including stocked fish
• Until recently, at least, adult lake trout biomass (and 

therefore consumption) has been high;
• Walleyes not a serious impediment to lake trout stocking 

success - juvenile lake trout habitat is deep.
• Adult lake trout are now found in domain of juvenile lake 

trout, increasing opportunity to consume stocked fish.



Recommendations:
• Revise assumptions about first-year survival of 

stocked lake trout in stock assessment models;
• Continue offshore stocking of lake trout;
• Investigate survival of stocked lake trout over 

range of stocking depths (how deep can you 
go??);

• Enhance availability of offshore, large-bodied 
prey (reintroduce cisco where they are absent);

• Evaluate pulse (fallowing period) stocking 
strategies.
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