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Abstract:

Fish in alpine lakes in Grand Teton National Park have not been widely surveyed and only a few anecdotal reports are found in the literature (Hazzard 1931).  These lakes will be surveyed over three short field seasons.  The goal of this study is to expand the species list within the alpine lakes of Grand Teton National Park.  Sampling will occur in August and September during the ice-free period.  Sampling efforts will consist of setting 5’ x 125’ sinking gill net with mesh sizes of 1.5-3.5” overnight in each lake.  One to three nets will be set in each lake depending on the size of the lake.  Minnow traps will also be set in each lake to sample small, non-game species.  Voucher specimens or pictures of specimens will be collected when necessary.  The baseline information gathered through this study will provide a means to make better management decisions to ensure no impairment of fish populations in alpine lakes of Grand Teton National Park and determine future monitoring activities.   The surveys are contracted through the Wyoming Game and Fish Department and will cost $11,000.  
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Overview:

Statement of Issue-

Grand Teton National Park contains more than 25 named lakes in the alpine zone and numerous others without names.  Fish can be found in some of these lakes, however due to differing environmental constraints, the species composition of these lakes is expected to be quite different from lower elevation waters where most sampling has taken place.  Only anecdotal reports are present in the literature for these lakes from over seventy years ago (Hazzard 1931).  Many environmental changes have occurred since then, including global climate change, increases in local and regional airborne pollutants, etc., which affect the physical and biological characteristics of these high elevation waters.  Thus, species sampling completed seventy years ago does not reflect current conditions.  Extinctions may have occurred, and new, perhaps non-native, species may be present and may threaten native species.

Literature summary-

A survey of streams and lakes in Grand Teton National Park was conducted in 1931 with the purpose of obtaining basic physical, chemical, and biological facts in order to carry out intelligent regulation and stocking.  The lakes surveyed were Jenny, Bradley, Phelps, String, Taggart, Jackson, and Leigh.  The numerous lakes scattered in the alpine zone were not included in the survey do to their small size and the difficulty of accessing them.  Only anecdotal reports from Mr. Woodring, the Park Superintendent, were included in the report.  According to Mr. Woodring the alpine lakes were ice-locked during a greater part of the year and the report concludes it was inadvisable to attempt to introduce fish (Hazzard 1931).

Scope of study-

The geographic area covered by this study includes the alpine area of Grand Teton National Park and the more than 25 lakes in the area.  The scientific scope of this project is the completion of a fisheries inventory of alpine lakes in Grand Teton National Park to determine the fish species present and obtain baseline information for future management and monitoring activities.

Intended use of results-

This study will provide baseline information regarding species presence and absence in the alpine lakes of Grand Teton National Park.  This information will enable better management decisions to be made to ensure no impairment of fish populations in alpine lakes and determine future monitoring activities.

Objectives:

Inventory alpine lakes to determine their species composition.  Verify and expand the species list of fishes present by surveying under-sampled habitat.

Methods:

Description of study area-

Lakes to be sampled will be targeted based on the following characteristics:

1. They are within the alpine zone (elevation > 7500 feet) of Grand Teton National Park;

2. They possess a history of containing fish populations;

3. They have a constant water exchange and connectivity to another water suspected of containing fish; or

4. They appear to have adequate depth to provide over-wintering habitat and have adequate invertebrate life.

See attachment- Table 1. List of alpine lakes to be sampled.

Procedures-

Sampling will occur for at least one overnight period per lake.  A single 5’ x 125’ multiple mesh sinking gill net will be employed in lakes under 10 acres in size.  Two sinking gill nets will be employed in lakes 10 acres and larger and three sinking gill nets will be utilized in lakes greater than 35 acres.  The net will contain five panels of differing mesh sizes, 1.5-3.5”, with the panels oriented from small to large mesh.  Minnow traps will be used to sample small, non-game fish.  One minnow trap will be used in lakes under 10 acres.  Two minnow traps will be utilized in lakes 10 acres and greater.  Individuals collected will be identified and lengths and weights will be obtained.  While the gill nets and minnow traps are set, angling will be employed in an attempt to further sample the lakes.  Artificial flies and lures with barbless hooks will be used.  Individual fish that are caught will be identified, weighed, measured, and released.  Depth measurements will be obtained with a portable transducer to find the maximum depth of each lake.  Water and air temperatures will be recorded when the nets are set and lifted.  One plankton sample will be taken from each lake for volumetric measurements.  Shoreline locations of each net and minnow trap set will be recorded with a GPS unit for future reference of sampling sites.  Water chemistry samples will not be collected from lakes that are included in the concurrent study on lake sensitivity to deposition.  Water chemistry samples will be collected from lakes that are not included in the sensitivity study but our included in the fish survey. 

Collections-

Voucher specimens will be collected for all fishes not represented in the voucher collection of Grand Teton National Park or detailed photographs will be taken of these species.  Documentation of fish vouchers or photographs will include information on the time of collection, location, collector, and site notes.  If unknown specimens are found, they will be collected for identification purposes.  If they are not destroyed through identification procedures, they will be added to the Grand Teton National Park voucher collection.  Specimens will be preserved in a 10% formalin solution.  Collection permits will be obtained through the Grand Teton National Park Research office. All sizes of fish will be collected.  The quantity of fish collected will be as few as possible and dependent on what is present in the Grand Teton National Park collection.  Additional collections will be made only for identification purposes.

Analysis-

 Data analysis will include developing a presence/absence list of fish species for each lake, determining species abundance, determining species distribution, and developing length/weight and relative weight relationships.
Schedule-

Sampling will occur during the ice-free period, August through September.  A one page written progress report concerning field activities will be submitted to the Greater Yellowstone Network on or about 30 September following the completion of each years field activities.  A written Annual Progress Report describing cumulative progress and containing all standard survey data collected under this agreement to date will be submitted to the Greater Yellowstone Network on or about 15 February 2003.  A comprehensive Final Report will be submitted on or about 15 February 2004.
Budget-

This project is being funded through the National Park Service.

	FY 02
	Field Staff 
	$
	3,750

	
	Equipment 
	$
	1,750

	
	
	
	

	FY 03
	Field Staff 
	$
	3,750

	
	Equipment 
	$
	1,750

	
	
	
	

	Total Cost
	
	$
	11,000


Products:

Publications and reports-

Articles will be published in technical and non-technical media including reports, bulletins, circulars, journals and magazines.  Presentations will be made to technical and non-technical groups and other media will be used if desired.  All information will also be presented in Wyoming Game & Fish Department Administrative Reports.

Collections-

All fish specimens collected during this project that are not used for identification purposes will be designated as permanent voucher specimens and will be preserved in a 10% formalin solution.  They will be deposited in the Grand Teton National Park specimen collection and documented using National Park Service standards.

Data and other materials-

National Park Service databases that will be updated include NPSpecies, ANCS+, NPBib, and the Dataset Catalog.  An MSAccess database and ArcView GIS themes will be constructed with all of the information collected during this project.
Literature cited:

Hazzard, A.S.  1931.  Preliminary report of a biological survey of the streams and lakes of Grand Teton National Park and Jackson Lake, Wyoming.

Qualifications:

The principle investigators have not previously obtained any National Park Service permits.  Prior sampling activities have been conducted within Grand Teton National Park.  Field experience of the investigators is limited in alpine areas.  The investigators do have experience in backcountry sampling in mountain areas.  See attached curriculum vitae for more information.  

Supporting documentation and special concerns:
Safety-

The main concern regarding safety is the difficult terrain that has to be traveled to access the alpine lakes.  All gill nets will be set using a raft or belly boat.

Access to study sites-

Study sites will be accessed by foot.  The survey crew will consist of two to three people.  Each lake will be accessed twice- once to set the net and again to lift the net.

Use of mechanized and other equipment-

None.

Chemical use-

Formalin will be used to preserve voucher specimens or unknown specimens needed for identification.  See attached MSDS.  

Ground disturbance-

None.

Animal welfare-

Some mortality will occur to fish that are captured in gill nets.  Fish in good condition will be released.  Dead fish will be used for identification purposes and voucher specimens if they are in good condition.  Fish captured in minnow traps and through angling will be released unless needed for identification purposes or as voucher specimens.

NPS assistance-

Minimal assistance from the National Park Service will be required.  Storage of equipment in backcountry cabins may be necessary between trips or for extended trips.  

Wilderness ‘minimum requirement’ protocols-

None.
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	Water ID
	Water Name
	Elevation (feet)
	Topo Map Name
	UTM Zone
	UTM Easting
	UTM Northing
	Total Acres
	Range
	Town-ship
	Section
	Species Present

	JN110540TN
	COYOTE LAKE
	10168
	GRAND TETON
	12
	510500
	4831610
	4.27
	117
	42
	3
	SRC

	JN110545TN
	INDIAN LAKE
	9805
	MOUNT BANNON
	12
	509040
	4830850
	18.63
	117
	42
	4
	

	JN110550TN
	MARION LAKE
	9240
	RENDEZVOUS PEAK
	12
	505750
	4829850
	6.38
	117
	42
	7
	SRC

	JN110389TN
	LAKE TAMINAH
	9055
	GRAND TETON
	12
	515700
	4839200
	13.15
	116
	43
	7
	SRC

	JN110427TN
	ICEFLOE LAKE
	10652
	GRAND TETON
	12
	514300
	4841350
	24.82
	116
	43
	6
	SRC

	JN010387TN
	SNOWDRIFT LAKE
	10006
	GRAND TETON
	12
	514000
	4839350
	40.72
	116
	43
	7
	SRC

	JN110575TN
	FORGET-ME-NOT LAKES
	9850
	GRAND TETON
	12
	510550
	4832850
	6.00
	117
	43
	34
	SRC

	JN110561TN
	RIMROCK LAKE
	9916
	GRAND TETON
	12
	512500
	4833400
	16.39
	117
	43
	26
	SRC

	JN110450TN
	SURPRISE LAKE
	9600
	GRAND TETON
	12
	518000
	4841550
	2.00
	116
	44
	34
	SRC

	JN110429TN
	DELTA LAKE
	8800
	GRAND TETON
	12
	518400
	4842000
	6.06
	116
	44
	33
	SRC

	JN010431TN
	AMPHITHEATRE LAKE
	9698
	GRAND TETON
	12
	517660
	4841660
	3.68
	116
	44
	33
	

	JN010413TN
	LAUREL LAKE
	7720
	JENNY LAKE
	12
	520840
	4847450
	2.38
	116
	44
	14
	

	JN010415TN
	ARROWHEAD POOL LAKE
	9170
	MOUNT MORAN
	12
	519465
	4846745
	1.55
	116
	44
	15
	

	JN110419TN
	LAKE OF THE CRAGS
	9565
	MOUNT MORAN
	12
	518500
	4846750
	11.30
	116
	44
	16
	

	JN110417TN
	RAMSHEAD LAKE
	9540
	MOUNT MORAN
	12
	519050
	4846880
	3.64
	116
	44
	15
	SRC BKT

	JN110407TN
	GRIZZLY BEAR LAKE
	9215
	MOUNT MORAN
	12
	515280
	4849850
	13.49
	116
	44
	6
	SRC

	JN110409TN
	HOLLY LAKE
	9410
	MOUNT MORAN
	12
	516280
	4848680
	6.97
	116
	44
	8
	SRC

	JN110580TN
	MINK LAKE
	8860
	MOUNT MORAN
	12
	512550
	4850650
	10.76
	117
	44
	1
	SRC

	JN110600TN
	MICA LAKE
	9380
	MOUNT MORAN
	12
	512600
	4847650
	11.58
	117
	44
	23
	SRC

	JN110590TN
	LAKE SOLITUDE
	9035
	MOUNT MORAN
	12
	512550
	4848600
	36.20
	117
	44
	11
	SRC

	JN110500TN
	CIRQUE LAKE
	9605
	MOUNT MORAN
	12
	513230
	4852760
	63.60
	116
	45
	30
	SRC

	JN110455TN
	DUDLEY LAKE
	8243
	RANGER PEAK
	12
	517640
	4858370
	9.41
	116
	45
	9
	SRC

	JN110510TN
	TALUS LAKE
	9670
	RANGER PEAK
	12
	515820
	4860600
	18.52
	116
	46
	32
	SRC

	JN110625TN
	HECHTMAN LAKE
	7850
	SURVEY PEAK
	12
	516450
	4876750
	6.10
	117
	47
	9
	SRC

	
	TIMBERLINE
	10310
	GRAND TETON
	12
	514250
	4836900
	6.27
	116
	43
	18
	

	
	KIT
	10345
	GRAND TETON
	12
	513400
	4840000
	3.15
	117
	43
	12
	

	
	
	
	
	
	
	
	
	
	
	
	

	SRC= Snake River cutthroat trout
	
	
	
	
	
	
	
	
	
	

	BKT= brook trout
	
	
	
	
	
	
	
	
	
	
	


