Inventory of Inland Fishes at Sleeping Bear Dunes National Lakeshore

Prepared by: Joan Elias, National Park Service (NPS)- Great Lakes Network Office, Brett Fessell, Grand Traverse Band, Ottawa and Chippewa Indians, Natural Resources Department, Jay Glase NPS, Midwest Regional Office. 

Principal Investigators: National Park Service – Jay Glase, Midwest Regional Office; Joan Elias, Great Lakes Network Office.
Collaborating Partners: Grand Traverse Band Ottawa and Chippewa Indians, Natural Resources Department (GTB-NRD)

Date: April 21, 2003  

Parks Involved:  Sleeping Bear Dunes National Lakeshore (1)

Start Date:  2003

End Date:  2005

Cost: $2500  

Problem Statement

The Sleeping Bear Dunes National Lakeshore (SLBE) is comprised of 71,189 acres (private in-holdings included) situated in northwest lower Michigan and contains at least 19 inland lakes that offer fisheries accessible to the public.

A survey of fishes at Sleeping Bear Dunes National lakeshore has not been conducted since 1979 (Kelly and Price).  Since this 1979 survey, zebra mussels (Dreissena polymorpha) have invaded SLBE.  In the late 1980s, zebra mussels first invaded Lake Michigan and by 1995, mussels washed up on the beaches of SLBE (Yancho, personal communication).  The zebra mussels then spread to some of the Lakeshore's inland lakes, and currently occupy Loon Lake, Otter Lake, Bass Lake (in Benzie County), and North Bar Lake. (Yancho, personal communication).  Zebra mussels cause complicated and not well understood cascading trophic effects and other alterations of aquatic faunal communities (e.g., Dermott and Kerec 1997, Gonzalez and Downing 1999, Lozano et al. 2001, Idrisi et al. 2001). Staff at SLBE have noticed thick blooms of Cladophora algae along the Lake Michigan shoreline in areas where zebra mussel colonies exist (Yancho, personal communication).  

Staff at SLBE identified the need for a thorough inventory of fishes at SLBE inland lakes and streams before the zebra mussels affect fish species composition to a great extent.  Because only approximately 75% of the fishes currently on the species list for SLBE have been verified, a survey of fishes in this Lakeshore is also a priority of the National Park Service Great Lakes Network Office.

Objective

A total of seventy-six (76) fish species, ten (10) of which were exotic, were identified in the 1979 inventory with the greatest diversity found in the stream systems within SLBE.  Gamefish families represented included: centrarchidae, esocidae, ictaluridae, percidae and salmonidae.  In an effort to supplement existing surveys and maintain current records on lake evaluations the Grand Traverse Band Ottawa and Chippewa Indians, Natural Resources Department (GTB-NRD) will perform fishery surveys on lakes within the SLBE.  We will collect fish community information including presence/absence, species richness and diversity, contaminant, and size and age class data in the streams, inland lakes, and selected Lake Michigan shoreline areas of Sleeping Bear Dunes National Lakeshore.  In addition, we will survey for detection of fish at the Aral Springs area and wetland areas near Peterson Road.  Unidentified species have been observed in the spring areas and the wetland areas may have been developed as  fisheries habitat (Yancho, personal communication).

Methods
Researchers will use a combination of fish sampling techniques, including gillnets, fyke nets, boom and backpack electro-shockers, minnow traps and seines.  Sampling will be conducted beginning in the spring (April - May) and will continue throughout the summer.  We will use MDNR protocols as much as possible, but will reduce standardized efforts in order to sample as many areas as possible. 

We will not be attempting to generate population estimates, and this information will be used primarily to determine overall species presence and length/weight relationships of game fish for comparison with state average information.  We will therefore reduce the number of net-nights in lakes from the MDNR protocol so that we can sample as many lakes as possible. We will pull 2-3 seines and set 2 to 4 fyke nets and 1 to 2 gill nets for 1 to 2 nights per lake depending on lake size and habitat characteristics.  Minnow traps will also be set in littoral areas of each lake; number of traps will depend on lake size, but will be at least equal to the number of nets that are set. In addition to age and growth analysis, catch per effort (CPE) from each sampling type will be determined for comparison with state averages.

Number of nets per night based on lake size:

1-25 acre lakes 
2 fyke, 1 gill, 1 seine 
1night

(8 lakes)


25-250 acres

2-3 fyke, 1-2 gill, 1-2 seine
1-2 nights
(12 lakes)


250-2500 acres
3 fyke, 1-2 gill, 2-3 seine
2 nights
(3 lakes)


2500+ acres

4 fyke, 2 gill, 2-3 seine
2 nights
(2 lakes)

Streams will be sampled with backpack electro-shocker, seines, minnow traps and fyke nets in larger streams if feasible.  Snorkeling may also be used in areas not conducive to other sampling methods, or to provide additional information if we feel capture methods are not adequately sampling fish. We will sample reaches based on geomorphic differences within each stream and will include various habitat types in each sampling section.  Stream reaches and sampling locations will be determined during reconnaissance surveys.

Gillnets will be used in the deepest water of the larger lakes unless dissolved oxygen concentrations are <2.0mg/L, in which case they will be set in shallower water. They will be fished on the bottom.

Fyke nets will be set perpendicular to shore on all lakes and large rivers where it is possible to set this net type.

Boom style electro-shocking will be conducted at night in the littoral areas of Big and Little Glen, Long, School, Bass (Leelanau county), Loon, and Mud lakes and Lake Michigan, if we believe net captures aren’t representative of species present based on existing information or previous survey work.  This sampling will occur in August-September of 2003 and possibly during the same time period of 2004.  Boom shocking will occur in shallow water (1-2m depth), at a slow steady speed and will follow MDNR protocol. 

Backpack electro-shocking will be conducted in randomly selected stream sections of Shalda and Otter Creeks and the Crystal and Platte Rivers.  We may also use backpack shocking in the Aral Springs area if necessary.. The length of each stream shocking site will be approximately 5-10 channel widths (MDNR protocol), unless available habitat is not represented in 5-10 channel width sections.  In these cases, individual habitat units such as pool, riffle and run will be sampled.  Backpack electro-shocking may also be used in nearshore areas of lakes where we would normally attempt boom shocking if there are restrictions on motorized boat use.  

Snorkeling may be used in deeper or complex stream areas that are not conducive to electro-shocking or seining.  Snorkelers will attempt to identify fish by species and visually estimate lengths of observed fish.

Minnow traps will be used in all lakes, ponds, streams, and rivers.  They will be set on the bottom in littoral areas <1m deep; they will be baited with one slice of bread. (Narada Lake, Tucker Lake, Day Mill Pond and Otter Creek mouth were sampled previously with minnow traps).  

Seining will be conducted at night in Lake Michigan at the Platte River mouth, Good Harbor Bay (Lake Michigan Road), Otter Creek mouth, Shalda Creek mouth, and on firm substrates within inland lakes and streams.    Seine lengths will be 150 feet for inland lake or big lake sites; stream seining will be conducted in individual habitat units and seine length will be determined by length of units sampled 

Following are the Inland lakes with acreage, and depth as taken from the SLBE Water Resources Management Plan (Vana-Miller 2002).  

Glen, 4890 acres, 130 ft, (partially within park)

Little Glen, 1419 acres, 14 ft, (partially within park)

Long, 326 acres, 20 ft, (partially within park)

Manitou, 256 acres, 45 ft

School, 176 acres, 13 ft

Shell, 102 acres, 13 ft

Bass (Leelanau Co.), 93 acres, 24 ft

Loon, 92 acres, 64 ft

Florence, 78 acres, 26 ft

Otter, 64 acres, 21 ft

Mud, 53 acres, 0.6 ft

Narada, 31 acres, 39 ft

North Bar, 30 acres, 31 ft

Bass (Benzie Co), 27 acres, 26 ft

Tucker, 17 acres, 9 ft

Round, 15 acres, 26 ft

Bow Lakes (total of 3), 13 acres, 

Tamarack, 9 acres, 9ft

Day Mill Pond, 6 acres

Deer, 4.5 acres, 22 ft

Taylor, 3.3 acres

Hidden, 1.5 acres, 0.6 ft

All gamefish collected will be identified to species, measured (total length to nearest mm), counted and released alive with the exception of samples of small fish unable to identify in the field, voucher specimens, and samples for contaminants testing.  Non gamefish will be counted but not measured unless total captures are low enough to allow time for measuring all species.  Voucher specimens and small fish that cannot be identified in the field will be fixed in 10% formalin solution, preserved in 70% methanol and identified to species in the lab.  Digital pictures of individual fish may also be taken for voucher and future reference purposes.  Previously undocumented species captured will be collected and archived at the US Geological Survey - Biological Resources Division, Great Lakes Biological Station, in the Great Lakes Network's collection, or in other approved collections.  The NPS will pay archiving costs.

Dead and moribund fish caught in the gill nets will be disposed of in an appropriate manner or used for tissue for contaminant sampling.  Contaminant sampling of game fish will be performed at Tucker Lake and one or two other lakes to be determined.  We will follow Michigan DEQ protocol for collecting and holding fish for contaminants sampling, and MDNR protocol for disposing of dead fish that are not used for contaminants sampling. We will attempt to use freshly dead or moribund fish from gill nets rather than healthy fish whenever possible.

Age data will be collected through scale and/or spine collection on all gamefish species.  We will collect scales from up to 5 fish per 25mm size class for gamefish under legal size limits and up to 25 fish per size class above legal size limits.  For species without legal size limits, we will collect scales from up to 5 fish per size class from fish over 4 inches in length. Sodium Bicarbonate or another appropriate anesthetic with no quarantine time, and that is not restricted by FDA regulations, will be used when necessary to process fish.  Scales will be analyzed by GTB-NRD fisheries staff to determine length at age.
Water quality data will be collected with a Hydrolab® multi probe, Secchi disc and Hach kits and include temperature, dissolved oxygen, pH, turbidity, specific conductance, total dissolved solids, chloride and alkalinity.  General habitat notations including bottom composition, woody debris abundance and aquatic plants will be recorded in conjunction with fish surveys.  GPS coordinates in UTM will be recorded at all sites where sampling occurs.  All data collected will be summarized on field forms approved by the National Park Service.

While conducting fish sampling, researchers will add to the Lakeshore's species lists for aquatic plants, mussels, crayfish, herpetofauna, and other aquatic organisms by noting species presence, collecting vouchers, and/or documenting via photograph, as time permits.

With assistance from the NPS Great Lakes Aquatic Ecologist, we will also attempt to take qualitative zooplankton and phytoplankton samples in each lake, and benthic invertebrate samples in lakes and streams if time allows.  This sampling will provide basic ecological information and may indicate whether or not exotic zooplankton have invaded any of the inland lakes.  We may also attempt benthic algae sampling in streams and shallow lake areas.  Plankton tows will be used for zooplankton and phytoplankton sampling in lakes; sweep or kick net sampling will be used in littoral zones of lakes and in riffles and shallow areas of streams for invertebrates.

If exotic zooplankton are observed in any lakes, we may take stomach content samples for analysis if time permits.  From stomach analysis, we may be able to determine if fish are consuming exotics or if there are any obvious changes in fish diet that may be due to presence of exotics.
To prevent potential introduction of exotic species into the lakes to be surveyed, all boats, motors and fishing gear will be treated with 5% salt solution (3/4 cup salt per 1 gallon of water) prior to accessing each water body.  Fyke nets and equipment that cannot be submerged in solution will be thoroughly cleaned with a hot water pressure wash.  Following surveys and upon exiting the water body any vegetation will be removed from boat motors and trailers.

Sampling Site Priority

Since it is expected that this survey will be conducted over two seasons, we will prioritize sampling locations based on requests from the Resource Manager at SLBE.  Priorities are as follows:

1) Inland lakes not yet infested with zebra mussels, Aral Springs and wetlands near Peterson Road

2) Other inland lakes 

3) Streams (stream mouths at Lake Michigan to be sampled first)

4) Lake Michigan nearshore waters

5) Island lakes (due to logistics, sampling equipment, timing and effort may differ from mainland lakes; sampling will probably not occur until 2004)

Schedule

2003
Field reconnaissance, determine exact field sampling sites, begin sampling in May, continue through summer, enter and summarize field data collected by GTB-NRD

2004
interim report by January 31 2004,purchase remaining necessary equipment, complete sampling

2004/05
enter and summarize all data

write final report by April 30, 2005

Coordination and Logistics
The Principle Investigators and project staff will communicate directly with the Resource Manager at SLBE to coordinate the timing of the fieldwork.  Coordination will be done well in advance of the field season to provide SLBE sufficient time to complete permitting and compliance work.  It is the responsibility of SLBE natural resources management staff to provide the PI’s with all federal and state permits.

The PI’s and project staff will coordinate the use and provision of equipment, with NPS and GTB-NRD each providing some equipment.

Budget  ($2500 from Network at this time in non-year account of SLBE)

Personnel

Gear and equipment

Gas and supplies

Travel/ per diem

Products and Deliverables

After completion of the field surveys, GTB-NRD staff will enter data into Microsoft Access.  The PI’s will check data entry and, with assistance from GTB-NRD, will write and circulate a draft final report for review by project participants. SLBE, MWRO, and GTB-NRD will have one month to submit comments to the Network Office. The Network Office will incorporate comments and facilitate a peer review. The final report will again incorporate reviewer's comments. Each of the participating agencies and offices will receive a hard and electronic copy of the final report.

Age and growth summaries will be prepared where growth for gamefish is compared to average values developed by the MDNR Fisheries Division; example provided in Table 1.  Length frequency histograms will be constructed for all gamefish species and used to assess population conditions.  General observations will be made on habitat, water quality, and forage base for the lake.  A complete list of all fish species observed and those preserved will be compiled for each water body.  Copies of all reports drafted will be made available to the Sleeping Bear Dunes National Lakeshore, and Michigan Department of Natural Resources Fishery Division.

Table 1.  Example:  Age and growth summary for Boardman Lake walleye Spring 2000.

Age
N
Ave Length (in)
State Ave (in)
Growth Index

2
8
12.3
10.4
+1.9

3
16
14.9
13.9
+1.0

4
15
18.7
15.8
+2.9

5
5
20.6
17.6
+3.0

6
2
20.5
19.2
-

Total
46
16.5

+2.2
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