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4: Study Plan

(a) The development of geomorphological complexity and its influence on fish communities across a chronosequence of streams of different ages

Rapid glacial recession within Glacier Bay National Park has resulted in the creation of a unique opportunity to study the formation and development of stream communities within watersheds of differing ages in a relatively small spatial scale.  Utilising these unique environmental conditions, it is possible to monitor geomorphological development and associated ecological responses over time.

This project is now entering its third year of research.  Results obtained in 2006 and 2007 have assessed habitat and hydraulic complexity across a chronosequence of six streams within Glacier Bay National Park.  These data indicate that streams of intermediate age contain a greater diversity of channel geomorphic units (CGUs) and habitat diversity than the young and older streams studied.  Research planned for 2008 will further investigate and refine how fish populations utilise CGUs and hydraulic diversity created by differences in geomorphological development and the occurrence of instream wood.

(i) habitat mapping 

Habitat mapping will continue to be carried out at Wolf Point Creek, Ice Valley Stream, North Fingers South Stream, Berg Bay South Stream and Rush Point Creek.  Mapping will continue to use a hierarchical classification system similar to that of Bryant (1992), which will identify channel geomorphic units (CGU) within the streams.  Analysis of data collected in 2006 and 2007 has shown that a great deal of channel shifting within the floodplain occurs in the winter months, altering the course of the stream as well as the quality of the instream habitat, which could influence fish population dynamics.  

Detailed surveying of reference channel cross sections initially established in 1997 will continue to be monitored using a quick set level, tripod and staff. Both of these techniques will provide valuable information on the stability and development of instream habitat and geomorphological development over the chronosequence of the six study streams.

Water temperature will be collected using data loggers (Tiny Tags) placed within each stream.

(ii)  fish sampling

Juvenile salmonids will be collected from each study stream using minnow traps (approximately 20 traps will be used within each reach) baited with salmon eggs that have previously been soaked in iodine solution.  Traps will be fished continuously for two hours.  Captured fish will be anaesthetised using MS222, identified to species level, weighed and measured to fork length and subsequently released.  Stomachs of a number of fish (maximum 200 of each sampled species) will be pumped using the technique of Meehan & Miller 1978, to evacuate stomach for later dietary analysis.  This approach was used successfully within Glacier Bay in previous projects and no mortality of juvenile salmon was incurred.   Adult spawner counts will also be conducted using foot surveys. 

Snorkel surveys will be used to assess habitat usage by juvenile salmonids within the study streams, using a similar approach to Hankin and Reeves (1988), such that disturbance to fish will be minimal.  The location of observed fish will be marked using lead weights so that habitat variables may later be recorded at the fish’s location.  Results from this study will allow fish habitat preferences to be determined, to assess the role of geomorphological complexity in influencing fish populations.

(iii) the effect of woody debris formation on channel geomorphology and fish assemblages

Central to this study will be the identification and characterisation of large woody debris (LWD) and its influence on channel geomorphology and the creation of fish habitat.  Recent studies (e.g.- Bryant et al., 2005; Brookes et al., 2004) highlight the importance of LWD in creating not only changes in the physical habitat of rivers which were beneficial to fish at the reach scale, but also the role of debris dams in retaining organic matter which assists in increasing stream production.  

The size and position of key pieces of LWD within the five study streams were mapped in 2006 and 2007, and some large pieces tagged using a small metal disc with an identification number, in order to monitor the long term movement and formation of debris dams and geomorphic and ecological responses associated with such development.  The study reaches will once again be mapped in order to assess stability and possible movement of tagged pieces.  Some additional pieces may be tagged, not exceeding a total of 60 between the five streams.

(b)  Effect of the November 2005 flood on stream ecosystems
The floods in November 2005 had a major influence of the river ecosystems of Glacier Bay both in terms of geomorphology, macroinvertebrate and fish communities.  Macroinvertebrate data from 2006 and 2007 indicates that abundance has decreased with shifts in community composition in a number of creeks, most notably Wolf Point Creek.  The densities of rearing juvenile coho salmon have dramatically fallen – for example at Wolf Point Creek from a CPUE mean of 14.2 in 2005 to 0.15 in 2006 – this remained low in 2007 (see fish report).  Pink spawner counts for 2007 indicated significantly lower numbers than 2005, especially in Wolf Point Creek. Cross-sections will be undertaken at Wolf Point Creek, Nunatak Creek, Ice Valley Stream, North Fingers South Stream, Berg Bay South Stream and Rush Point Creek to repeat those carried out in 2006 and 2007 which showed marked shifts in channel morphology and channel location following the flood (see above). Macroinvertebrates and meiofauna will be collected at representative sites using a modified Surber sampler 350 and 63(m mesh size respectively and then preserved in ethanol.  Five replicates will be collected from the six study streams on two occasions

5   Research approach;

Methods have been outlined above. No permanent plots will be established.  All scientific equipment will be removed at the end of the field season except for the temperature loggers and large woody debris tags. There will be no impact to Park staff and Park resources. 

Ethanol will be stored in appropriate containers and will be removed from the Park at the end of the study.

7 Logistical support requested;
The use of the mv Capelin and Sigma T have been requested as a pick up and drop off vessel at the six study streams from the end of July to early September, allowing researchers up to five days within the field.  Use of the vessel in this way would free up its use with other users who may be operating with the same area, and as such could be tied in with other projects.  Use of the Capelin/Sigma-T is also requested for ten days in August from August 11 to the 20th which could include a drop-off up-bay over the weekend. These time periods are to coincide with the fish runs and maximum effectiveness for minnow trapping. We would also request the loan of a Park Radio and possibly the use of kayaks as backup transportation during long term camping at a single site.
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