Electroshocking to Induce Mortality of Lake Trout Embryos on Carrington Island,
Yellowstone Lake: Initial Project Results for 2013
Background
Since lake trout were first discovered in Yellowstone Lake in 1994, gillnetting has been the
primary tool used to suppress the population and conserve the native Yellowstone cutthroat
trout. In recent years, large live entrapment nets, set by contract netting crews, have also been
used to target the large lake trout. Although it appears the netting efforts applied in 2012 and
2013 have curtailed lake trout population growth and the Yellowstone cutthroat trout may be
rebounding, these trends will only continue by maintaining high levels of lake trout suppression
through the coming years. In 2014, the lake trout netting alone, using four large boats and
contract crews, will cost nearly $2 million. These costs are expected to increase annually.
To reduce costs and ensure program viability into the foreseeable future, there is a critical need
to develop new, more efficient ways of suppressing lake trout. Experts agree that methods
which target lake trout embryos and/or larvae on the spawning sites hold the greatest promise.
NPS has been working closely with partners at the USGS Montana Cooperative Fishery Research
Unit to develop methods that would use electroshocking to kill the lake trout embryos.
This project supplemented an ongoing Montana State University project to develop an identical
electrode array for the same purpose in Swan Lake, Montana, where nonnative lake trout are
also impacting native fish species, including ESA-listed bull trout. This project supported
expansion of the Swan Lake study to include similar methodologies on Carrington Island, the
one verified lake trout spawning location on Yellowstone Lake.
Methods
The intent of this project was to refine and test a benthic oriented electrode array for reducing
survival of lake trout embryos. The electrode array was developed and lab tested in the spring
and early summer for use on Carrington Island in the autumn of 2013. The array was tested by
measuring mortality of embryos prepositioned in the spawning substrate. Mature lake trout
were obtained from the suppression netting program and spawned to obtain embryos on site.
Embryos were positioned using baskets lowered into the substrate to known depths. A grid of
electrodes divided into multiple zones was lowered from a pontoon boat to the substrate, and
zones of the array were sequentially electrified using 15 amps of direct current at 1,000 volts.
Control treatments were not electrified. The embryos were retrieved, their survival
enumerated, and the percent mortality estimated.
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Results in 2013
Although field work to test the electrode array was initiated on Carrington Island, the
government shutdown on October 1 ended the study on Yellowstone Lake. Crews hired to work
in Yellowstone joined those headed to Swan Lake, Montana where testing of the array
continued. Nearly 100% of lake trout embryos were killed to a depth of 20 cm by the electrode
array on Swan Lake.
Plans for 2014
As a part of the agreement between NPS and USGS Montana Cooperative Fishery Research
Unit, the electrode array is now owned by Yellowstone National Park and will be used during
autumn 2014 to kill lake trout embryos on Yellowstone Lake. The array is expected to be highly
effective on Carrington Island, because the spawning areas around the island have fewer deep
crevices in which the eggs can settle, than occurred at the experimental site on Swan Lake. The
equipment is highly mobile and can be deployed to new spawning areas as they are identified.
Because some spawning areas on Yellowstone lake are thought to be at 50-60 feet (or deeper),
methods of lowering and precisely positioning the array and assessing effectiveness at these
depths will need to be developed.
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Lewis Hall, P.O. Box 173460, Montana State University, Bozeman, MT 59715; (406) 994-3491;
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Project Photos

A grid of electrodes being assembled at Montana State University. A pair of
wires is sequentially electrified for one minute.
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Close-up of electrodes on the lake bottom.
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Electrode grid being deployed from pontoon boat in Swan Lake.
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Dead Lake trout eggs at Carrington Island.
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