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into Cook Inlet.
fishery resource that includes five species of salmon, a few
mous salmonids, and other resident species such as grayling (Thymallus
arcticus) and burbot (Lota Tota).
evaluate potantial impacts of hydroelectiric development on fish and wildlife.

Our study was desiqgned to investigate the incubation of two local stocks of

salmon under varying temperature reqimes.

Figure 1.
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The Susitna River in southcentral Alaska and the location of two
sloughs {used by spawning salmon) in relation to proposad hydra-

electric dam sites.
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The Susiina River in southcentral Alaska (Fig. 1) drains about 19,000 mi?
[t is the sixth largest drainage in Alaska and supports a

non-anadro-

A host of studies have been undertaken to
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While post-project river temperatures have not been fully identified at this

time, it is understood that water temperatures downstream of the dams will be

less than pre-project temperatures in the surmer, and greater than pre-

project temperatures in the fall and early winter. To accurately predict the

effects of cold-water temperature changes on Susitna River salmon eggs, the

following study objectives were developed:

Construct a laboratory environment to document incubation of salmon
eggs and alevins under four temperature regimes which simulate: {1)
the main-stem Susitna; {2} a side-channel sltough system; (3} a second
slough system differing from the first by 1°C; and (4) a constant

temperature regime at 4°C.

Collect and spawn five to seven pairs of chum (Cncorhynchus keta) and

sockeye {0. nerka} salmon from a slough in the Upper Susitna on three

different dates which inciude their normal, peak spawning period.

Record the time of eqq hatching and complete yolk absorption in
temperature units (TUs) and days for each species incubated under the
four temperature regimes in the laboratory. Measure lengths and
record weights of alevins at time of hatch and yolk absarption.

(Document survival and note any abnormalities during development.)

Provide a final report to help planners predict how certain tempera-
ture regimes will affect incubation and development of Susitna chum

and sockeye salman,
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sured (to 0.1 mm) for total length. After 95 percent of the eqgs had hatched
in any given tray, the styrofoam water block and rings were removed and 10

alevins were sampled for length measurements each week.

Weekly samples continued until the alevins had completed yolk sac absorption.
This stage was determined by observing the opening along the alevin's ventral
surface which was separated by yolk sac. ‘When the right and left ventra)l
sides had sutured closed gver the remnant yolk sac, the alevin was detarmined
to have completed yolk ahsorption (CYA). A sample of 30 alevins was removed
and measured for total leng*h when S0 percert CYA was achieved.

.
Data were compiled to provide comparisons for time to hatch and complete yolk
absorption in TUs and days. Mortalities and abnormaiities for each tempera-
ture reqime and eqg collectian were also noted. The eggs within a few incu-
bator trays experienced lethal stresses due to experimental errors and local
power outages. The pactial results from these trays were removed from
analysis of length, weight and development rate but have been appended to
this study (Appendix 1). For descriptive purposes data from replicates and
all three eqg collection dates were often pooled., When this was done, the

raw data was entered into Appendix 1.

A one way analysis of variance (Sokal and Rohl1f 1969} for lengths and weights
for each species at 50 percent hatch and complete yolk absorption was per-
formed to compare all temperature regimes and egg collection dates. If a
significant difference was found (P<0.05) a Duncan multiple comparison test
(Nie et al. 1975) was performed to combine statistically similar croups

(p=0.01). .
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replicaie for all three cgg collections. When 50 percent or more of the eggs
remained viable howevey, the subsequent data from those trays was included in

the evaluations of time to hatch and complete yolk absorption.
Incubation timing and survival:

Computations of the average temperature {for each regime) to various develop-
mental stages allowed for standardized comparisons between study tempera-
tures, The average temperature to complete yolk absorption showed the colder
to warmer trend between the main stem, S1, S2 and 4°C Constant temperature

regimes (Table 2).

Table 2. Average water temperature during incubation of chum
eggs and alevins to 50 percent hatch and complete
yolk absorption in four temperature regimes. (Data
were pooled from replicates and egg collections.)

Averace water temperature {°C)
Temperature regime 50 Percent hatch Complete yolk absorption

M2in stem 1.7 2.z
Si 3.6 2.9
S2 4.6 3.9
Constant 4°C 4.0 4.0

The days required from egg fertilization to 50 percent hatch and complete
yolk absorption (Appendix 1) is inversely proportional to increases in tem-
perature between the four temperature regimes (Fig. 5). Sggs required about
61 more days to reach 50 percent hatch and alevins required 70 more days to

complete yolk absorption in the main-stem temperatures, as compared to the
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The largest change in growth curve slope for the alevins of the third egqg
collection occurred in the main-stem temperature regime at about 530 (TUs).
This coincides with an increase of water temperature above 10°C. The eqgs of

this regime had not reached 50 percent hatch until early May, when water

temperatures were already higher than 1°C,
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Figure 20. Alevin growth (total length) from 50% hatch to complete yolk
absorption for sockeye salmon incubated at three different
temperature regimes. The regimes simulated the Susitna main
stem (MS}, Slough 8A (S2), and an intermediary (S1). (Data
are based on a fertijlization date of Seotember 3. Data from
replicates were pooled.)
















































