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ABSTRACT

Winter ultrasonic tracking of carp (Cyprlnus carplo Linnasus) was conducted on Lake Kegonsa during 1976-77
and on Lakes Puckaway and Koshkonong 5ur!ng IF7T-78 to determine 1f sonlc-tagged carp would Join major carp
aggregations and reveal areas which could be flshed commerclally for the most effliclent harvest.

In Lake Kegonsa where the maximum depth Is 31 ft, some carp aggregation was noted In deeper water {(15-2} f+)
but It was never sufficlent to warrant harvest. As lce conditions improved and snowmobile activities
Increased, the tagged carp scattered to varlous arsas and depihs in the lake. Excessive snowmoblle nolse
under the lce probably was responsible for #his scattering.

On Lakes Puckaway and Koshkonong where maximum depths are 5.2 ft and 7 f+, respectively, no aggregation was
noteds. The sonic tag did not seem to be the best telemetry hardware for tracking carp In shallow iakes, and
signal loss was common. Bottom types, Irregularity in depth, turbid water and submergent vegetation
contributed to signal foss 1n the shaliow lakes.
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INTRODUCT 10N

State and contract commercial fishermen have often noted schooling of carp (Cyprinus carpio Linnaeus) Just
before freeze-ups Others have also reported that large concentrations of carp form In deeper water during
winter (McCrlmmon 1968, Strand and Scldmore 1969). Thus, taggiag carp to reveal major carp aggregations
would allow effliclent carp harvest. N ' "

In 1974, the Wisconsin Department of Natural Resources entered into a contract with the University of

Wi sconsin-Mad ison Laboratory of Limnology fo determine If a fow carp tagged with ulirasonic transmitters
would Join.maJor carp aggregations In Lake Mendota, Dane County. Séventeen sonic-iagged carp were mon | tored
daily durlng the autumn and winter of 1974-75 and |975-76. " Each year the sonic~tagged fish jolned

* concentrations of carp in two areas of Lake Mendota before freeze-up. Commerclal flshermen, advised of

- these tocations, harvested 52,000 |b of fishe Thus, Johnson and Hasler (1977} concluded that the use of
carp fa?ged with ultrasonic fransmitters to locate large carp concentrations could serve.as both &
comaerclal fishing and management techniques . . :

. Based on the positive results of the Lake Mendota study, the Southern Dlstrict initiated similar studies on
- Lakes Kegonsa (1976-77), Koshkonong (1977-78), and Puckaway (1977-78). Ten carp with surglicaily Implanted
ultrasonic,. fransmitters were tracked |n each lake during the winter fo determine 11 they would Joln major

carp aggregatlions. Thls report describes the results of these studles.

DESCRIPTION OF STUDY AREAS

Lake Kegonsa |s a natural lake formed by moralne damming of the pregiacial Yahara River Valley; it Is
augmented by a structure malntaining a 2-ft heads The lake has a surface area of 2,716 acres and a max/mum
depth of 3| ft+ The Yahara River enters the lake along the northwest shore and exits through a lock and dam
on the lake's eastern shore. Rough fish, especlaliy carp, are a major problems Large growths of
macrophytes and recurrent algae blooms throughout the summer demonstrate the lake's euirophic condition.

Originally, Lake Koshkonong was a wlidespread of the Rock River and consisted of deep and shal low

marshlands. The indlanford Dam (6 mlles below the lake outlet) changed much of t+he marshiand info a shaliow
Jakes - The head of the original dam was about 4 f++ |t was rebuilt In 197 to a new height of 6 ft. The
present surface area of Lake Koshkonoag is 10,480 acres, with a maximum depth of 7.0 ft and an average depth
of 5.3 ft. The lske Is exiremely fertlle, unstratifled, and very turbid with an unstable shorelines |t has
““intensive algae blooms and a prollfic fish population dominated by carp. Carp control was Initlated in
1923. : B :

Lake Puckaway !s a shallow widening of the upper Fox River. Lake levels are primarlly mainfained by the

- .Princeton Dam, a low head structure In the Fox River channel, approximately 5 miles below Lake Puckaway.
The lake surface area is 5,433 acres wlth a maximum depth of 5.3 ft and an average depth of 3.0 f+. Before
- 1950, "aquatic vegetation was abundant and the water was clear. Only 47 percent of the lake's surface water
was classified as open water (Kabat i954), Since 1950 there has been a tremendous decrease In vegetation,
particularly in the shailow portlons of the lake, and turblidity has Increased greatly. Carp are a major
problem in Lake Puckaway, and measures were taken to confrol carp as early as 1915.

METHODS

Uitrasonlc fransmitters were constructed at the Unlverslty of Wisconsin. Transmitters were 3 inches long,
had a dlamster of 0.5 Inches, and weighed 10 g in water. Each transmitter was powered by a lithlum cell,
which provided a high power-to-welght ratio and did not have voltage drops at low temperatures (a problem
with conventlonal mercury celis}. The transmitters had an average operational life of 90 days and a range
of 4.5 miles in open water. :

Uitrasoric transmltters were surgically Implanted in the body cavitles of flsh captured Individualiy by
selning or electroflshing |n the respective lakes. Each flsh was anesthetized In 2-phenoxyethanols After
removing several scales anferior to the cloaca and lateral to the midiine, a small inclsion (1+5-2.0 Inches)
was made with a scalpel. The transmliter was Inserted In the body cavity with its longitudinal axis
paralle! with the flsh's. The Incision was then closed with four and five nyton sutures, and the fish was
held in a recovery tank at least 24 hours before It was released.

in Lake Kegonsa, implanted fish were released at five sites {two fish per site) on 22 November 1976

(Flg. 1)« Flve sonic—tagged carp were released near the outleT In Lake Koshkonong and five near ifs Inlet 9

November 1977 (Fig. 2). In Lake Puckaway, sonlc-tagged carp were relsased at three sites on 16 November
1977 (Flg. 3} Four fish were released of f the south shore, three off the north shore and three near the

;nte%- -The sonic-tagged fish In Lake Puckaway were also tagged with Floy FD-68 anchor tags [nserted below
he dorsal fine

A Smith-Root TA-50 recelver and hydrophone were used for tracking carp implanfed with ultrasonic
transmitfers (as described by Henderson et ail. 1966). Flsh were tracked by boat, airboat, or saowmobile at
least once a wesk for a month and fhen at less frequent intervals. |Individual fish were ldentifled by
differences In the pulse rate of each fransmitter -- a stopwatch was used fo Time the Interval of |0
pulses. Not all fish were located In each search.




RESULTS
LAKE KEGONSA

December 6, 9, 15, 22, 1976.

Five to nine fish were tracked on each date. The carp were scattered throughout the lake, with none found
at the retease sltes.

January 6, 1977.

Trackers ident|fled seven sonlc-tagged carp in the eastern basin of the jake. S§Ix of these carp were found
In water 20-30 1 deep.

January 19, 25, 1977.

Seven tagged carp were located together In 10-20 ft of water in bays along the southwest and southeast
shores.

" Fabruary 2, 1977

On the last sampling day, flve carp were encountered along the south shore In 15-20 ft of water.
LAKE KOSHKONONG '
November 14, 1977.

On the first sampllng day, elght of the Yen sonic-tagged carp were locateds Six were found at the lake's
outlet, including flve of the carp reieased at that site on 9 November 1977. The sixth fish had been
released near the inlets The other two carp encountered had moved from the Inlet reiease site along the
south shore to a bay along the north shore.

November 30, 1977.

Three carp were found. Two were in a bay along the north shore {the same bay where two different fish were
tracked on 14 November), and the third carp was found at the outiet where It was released.

December 12, 15, 1977,

No carp were located.

Docember 23, 1977«

One carp was located In the bay along the north shore. This fish had been tocated there previousiy on |4
November. Also, three sonic-tagged carp were found at the outlet where they had been released.

December 29, 1977.

Three carp were found at the outlet rejease site (same three carp as identifled on 23 Docember}.

January 1978,

No sampl Ing was done In January because of bad weather conditlons and equipment falliure.

February |, 2, 3, 1978,

No sonlc-tagged carp were found In Lake Koshkonong or In the Rock River above and below the lakes
LAKE PUCKAWAY
November 1977 - January 1978.

Contact was made with five fo eight fish with active transmlfters, from thelr release on |6 November 1977
through mid-January 1978. However, the rellabllity of two transmitters originally released In carp was
questlonable because they overlapped In frequency.

Only two fish were located fogether, though, and they demonstrated a counterciockwise movement pattern In
the lakes All flsh were encountered in 3 ft of water or less. MNo contacts were made [n +he deeper, 5-6 ft
contours of the west half of the lake basins




Four of the ten fagged carp that were tracked In Lake Puckaway were eventual ly recaptured by a commercial
fisherman In July 1978+ The fisherman spotted two tagged carp In the catch from his seining operation,

whi le two others were recovered In Omaha, Nebraska, where the tags were noted by the processors The
processor refurned these two carp to us and we examined the fish for effects of the Implanted transmitters.
The sutures had been absorbed; the Incislons were completely healed, and scales had formed over the incision
on one carpe There was no negative interna! pathology related to the ultrasonic transmitters. in fact,
both fish had formed a membrane surrounding the Iransmitter within the body cavity. These were the first
recaptured fish examined after Inmserting ultrasonlic transmitters, and there were no apparent il effects.
The ptlastic dart tag, on the other hand, showed continuous trritation and open skin areas where the tags
were Inserted on the carp. .

DISCUSSION

Johnson and Hasler (1977) noted In the Lake Mendota study that carp aggregated In the autumn and winter both
years at the same two locatlons. This did not occur on Lakes Kegonsa, Koshkonong and Puckaway In these
studles.

In Lake Mendota, carp aggregated In areas that had simliar depths (15-21 f1) and were adjacent to large beds
of macrophytes. These conditions did not exist in Lakes Puckaway or Koshkonong -— which had maximum depths
of 5.2 and 7.0 ft, respectlveiy. In the past, carp harvest on Lake Puckaway occurred when carp aggregated
Just prior fo freeze-up. Buf thls did not occur in 1977, nor doss I+ occur every year. In Lake Kegonsa
(maximum depth Is 31 f+} some Indication of carp aggregatlon was noted In deeper water (15-21 f+)}, but no
mass aggregation of the majorlty of tagged carp was noted.

As soon as ice condltlons on Lake Kegonsa were sultable, snowmoblle activities Increased on the lake and any
Indication of carp aggregating was quickly lost as the tagged carp scattered to various areas and depths In
the lake. Excessive snowmoblle nolse under the ice was probably responsible for this scattering. Little
snowmobi ling actlivily occurs on Lake Mendota because a City of Madlison ordinance prohibits the use of
snowmoblies on Lake Mendota without flotation. Thus, the Lake Mendota study did not observe a scattering of
carpe :

Although the sontc tag worked well in the Lake Mendota study and for our study of Lake Kegonsa carp, It does
not seem to be the best telemetry hardware for +racking carp in shallow lakes -- such as Lakes Kegonsa and
Puckaway. Signal loss |s common due to bottom types, Irregularity in depth, turbid water and submergent

- vegetation. :

Other problems were encountered with the transmitters. With some -- no definlte puise rates were
detectable. With others -- the pulse frequencies were very simllar making 1+ difficult to identify
Individual fish {e+ge, 940, 9411, and 9.3 pulses, based on number of seconds/|0 transmitter beats
Therefore, we had to depend on the sensitivity of the hydrophone and the experience of the trackers. in
order to be as consistent as possible, it was important to use the same individuals as trackers.

Thus, the use of ultrasonic transmitters to track carp may be a useful commercial fishing and management
technique on some waterss Although certain lake characteristics (e.g., depth) and use characteristics
{esgs, spowmoblilng} may limif Its applicabliity for other waters.
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