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Timing, Distribution, and Relative Abundance of Juvenile Salmon in the Middle Susitna River
Requestor of proposed study
To be completed by the requesting entity. 

Responses to study request criteria (18 CFR 5.9(b))
Describe the goals and objectives of the study and the information to be obtained
The study area encompasses the mainstem Susitna River from the confluence of the Chulitna River (RM 98) upstream to Devils Canyon (RM 150).  The mainstem at the confluence of Whiskers Creek (RM 102) will be considered the upstream end of the study area.  The study goals and objectives are indicated below.

Goals
1. Characterize the year-round timing, distribution, and relative abundance of juvenile salmon in their use of mainstem, side channel, slough, and tributary confluence habitats in the middle Susitna River.
2. Determine whether historical study results and conclusions are consistent with the present characterization of juvenile salmon in the middle Susitna River.
3. Provide the instream flow study with habitat suitability criteria (HSC) data to support analysis of potential Project impacts.

Objectives
1. Estimate and compare the relative abundance of juvenile salmon within and across mainstem habitats.
2. Determine the periods of use and movement patterns of marked/tagged juvenile salmon between strategically selected mainstem habitats.
3. Assess the feasibility of estimating juvenile salmon production of the Susitna River at Whiskers Creek.
4. Collect habitat data consistent with developing HSC for instream flow modeling of survey sites.
5. Compare historical data on the relative timing, distribution, and abundance of juvenile salmon in mainstem habitats to that collected in the 2012-2014 studies.

If applicable, explain the relevant resource management goals of the agencies and/or Alaska Native entities with jurisdiction over the resource to be studied.
To be completed by the requesting entity. 

If the requester is not resource agency, explain any relevant public interest considerations in regard to the proposed study.
To be completed by the requesting entity, if applicable. 

Describe existing information concerning the subject of the study proposal, and the need for additional information.
To be determined with review of 1980s data, data gap report; summarize the freshwater age structure of Chinook, coho, and sockeye salmon to characterize the in-river life history strategies and proportions.
[bookmark: _GoBack]
Explain any nexus between project operations and effects (direct, indirect, and/or cumulative) on the resource to be studied, and how the study results would inform the development of license requirements.
Project facilities and operations will modify the flow, thermal, and sediment regimes of the Susitna River, which will alter the composition and distribution of fish habitat.  Project-induced conditions have the potential to modify the quantity or quality of rearing habitats in time and space.  Knowing the seasonal use of different riverine habitat types by fish species and life-stage is essential to evaluating the potential impacts of Project-induced changes on habitat and in turn on fish species composition, distribution and abundance and for refining potential Project operations.  Information from this habitat utilization study will provide input to the Instream Flow Study to assess Project effects.

Existing fish and aquatic resource information appears insufficient to address the following issues that have a relationship to juvenile salmon timing, distribution, and abundance, and were identified in the PAD (AEA 2011):

F6: Seasonal utilization of the Middle River mainstem and its clear water tributaries by resident and anadromous fish in terms of relative abundance, life history stage, mesohabitat selection, and commonly observed association with habitat attributes.

F7: Understanding of baseline fish species distribution and mesohabitat utilization in the Middle River reach relative to 1985.

F11: Potential influence of the proposed Project flow regime and the associated response of tributary mouths on fish movement between the mainstem and tributaries within the Middle River reach.

F14: Potential effect of Project-induced changes to streamflow, stream temperature, sediment transport, ice processes, and channel morphology (streambed coarsening) on anadromous fish spawning and incubation habitat availability and suitability in the mainstem and side channels in the Middle River.

F16: Potential effect on growth rates of juvenile salmon and resident fish inhabiting the mainstem and side channels of the Middle River in response to anticipated Project-induced changes to primary and secondary production and stream temperatures.

F17: Potential effect of Project-induced changes to aquatic macro-habitat attributes (flow rate, temperature, channel structure, and water quality) during winter and summer within each channel type (mainstem, side channel, side slough, upland slough, tributary mouth, and tributary).

Explain how any proposed study methodology (including any preferred data collection and analysis techniques, or objectively quantified information, and a schedule including appropriate field season(s) and the duration) is consistent with generally accepted practice in the scientific community or, as appropriate, considers relevant tribal values and knowledge.
The following approach will be integrated and coordinated with Resident Fish and Invasive Species program to maximize efficiency and eliminate duplication of effort.  The juvenile salmon program will include surveys that subsample and resample  habitats in the middle Susitna River.

Objective 1.	Estimate and compare relative abundance of juvenile salmon within and across mainstem habitats.

· Use data from the 1980s and the recent Aquatic Resources Data Gap Analysis (HDR 2011) to inform the design and implementation of the field program;
· Conduct systematic abundance surveys using snorkeling, electrofishing, and/or beach seining to estimate fish density in mainstem, side channel, slough, and tributary confluence habitats;
· Use an appropriate method to capture and mark juvenile salmon from mainstem habitats. Electrofishing and seining may be used in off-channel areas; weirs, inclined plane traps (IPTs), or rotary traps (RTs) at the mouths of tributaries; and IPT/RTs in the mainstem; 
· PIT (Passive Integrated Transponder) tag and release suitably sized fish (likely Chinook and coho salmon);
· Measure juvenile salmon for length and weight and collect scales for aging to describe condition by season and general life history characteristics.

Objective 2.	Determine the timing and movement behavior of marked and tagged juvenile salmon between strategically selected mainstem habitats.

· Use relative abundance and marking data from Objective 1 to determine patterns of movement among mainstem habitats;
· Operate PIT-tag arrays at strategic side channels, sloughs, and the confluences of tributaries to allow for tracking of individual fish among mainstem habitats;
· Use IPT/RT data from the mainstem to determine the times that all salmon species emigrate from the middle Susitna at Whiskers Creek;
· Characterize the size, age, and life history stage of juvenile salmon emigrating from the middle Susitna River at Whiskers Creek.  It is anticipated that pink and chum salmon will be exclusively ocean type, coho salmon will be exclusively stream type, and that Chinook and sockeye salmon will be a mix of ocean and stream type;
· Assess the feasibility of using sonar at strategic locations to describe patterns of movement by juveniles into and out of mainstem habitats.

Objective 3.	Assess the feasibility to estimate juvenile salmon production of the Susitna at Whiskers Creek.

· Use mark-recapture fish data from IPT/RT trapping in the mainstem to determine if any of the species can be captured in suitable numbers to generate an outmigration estimate using mark-recapture.

Objective 4.	Collect habitat data consistent with developing habitat suitability criteria for instream flow modeling from survey sites.

· Systematic surveys will include collection of data for input parameters to IFIM analyses.  Specifically, data will include species, length (mm), location in the water column (distance from the bottom), substrate use classification, proximity/affinity to habitat structure/cover features (e.g., boulder, undercut bank, overhanging vegetation, large woody debris), water depth, mean column velocity, water temperature, and relevant comments pertaining to cover associations and/or behavioral characteristics of the fish observed.

Objective 5.	Compare historical and recent data on the relative timing, distribution, and abundance of juvenile salmon in mainstem habitats.

· Extract relevant data from the Synthesis of Existing Fish Population Data Study and compile any additional data from the 1980s;
· Compare juvenile salmon timing, distribution, and abundance data from the 1980s  to data from the present study to assess if there are substantial differences in the characterizations of the populations.

[add how the methods and schedule are consistent with generally accepted practice and considers tribal knowledge, etc.]

Describe considerations of level of effort and cost, as applicable, and why any proposed alternative studies would not be sufficient to meet the stated information needs.
To be provided in future detailed plans.
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