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INTRODUCTION

Though native to Otsego Lake, lake trout (Salvelinus namaycush) popul ations
have been augmented in Otsego Lake, through DEC stocking efforts, since the late
1800’'s (Sanford, 1984). While lake trout spawning in Otsego Lake has been documented
(Greely, 1936), little is known about the extent of suitable spawning habitat, spawning
behavior or levels of recruitment in recent years. Lake trout spawning habitat in Lake
Ontario and Lake Michigan consists of interstitially spaced large cobble substrate with
little to no organic or silt debris (Jude et al., 1981; Krueger, 1988; Marsden et al., 1988;
Marsden, 1994; Marsden et al., 1995). Therefore, initial efforts focused upon locating
similar sitesin Otsego Lake. Those areas were subsequently evaluated for spawning
activity.

While recent DEC gill netting efforts have captured numbers of unclipped,
presumably wild lake trout, limited availability of appropriate spawning habitat may limit
their recruitment in Otsego Lake. The quality of spawning habitat may be reduced due to
increasing organic debris and silt within the interstitial spaces where lake trout spawn
(Manney et al., 1989; Krueger, 1994; Marsden et al., 1995; Fitzsmons, 1995). Most
potential sitesin Otsego are comprised of channery which, dueto itsflat nature, provides
fewer interstitial spaces than does angular gravels. Preliminary SCUBA surveys indicated
limited suitable spawning habitat in Otsego Lake (Lord, 1999). While habitat quality is
critical for lake trout reproduction in Otsego Lake, egg predation may also be important.
Potential egg predators in Otsego Lake include slimy scul pins (Cottus cognatus), crayfish
(Cambarus sp.), and alewives (Alosa pseudoharengus) (Krueger et al., 1995; Bigaet al.,
1998).

To determine larval recruitment by lake trout in Otsego Lake, larval traps were
deployed during the spring of 2002. Lake trout larval traps, similar to those devel oped by
Chotkowski et al. (in print) to assess recruitment levels of lake trout in Lake Champlain
(Marsden, 2002) and Lake Ontario (Marsden et al., 1995), were used in suitable
spawning areas in Otsego Lake. These findings and future plans are the focus of this

paper.
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METHODS
Larval Trap Methods

Lake trout recruitment (defined here as larval emergence) was assessed using a
soft mesh larval trap designed after Chotkowski et al. (2002). The soft trap design has a
semi-rigid, weighted, circular bottom rim, walls constructed of soft mesh fabric, and a
plastic capture bottle, with a473 ml (16 0z) plastic funnel inside the base, attached to the
top (Figure 1a). Thetrap form is maintained by floatation outside the capture bottle,
which holds it above the trap rim while underwater. The intent was that fry emerging
from the substrate would travel upwards for their first gasp of atmospheric air and pass
through the funnel, becoming trapped in the bottle.

The body of the trap consists of a 38 x 216 cm (15 x 85 in) rectangle of 0.8 mm
(0.3in) Charcoal Fiberglass Screening (Phifer Wire Products, Inc.), sewn together to
form a38 cm (15in) high cylinder. Six to eight v-shaped gussets were sewn around the
top of the cylinder to increase durability and narrow the upper diameter. An 18 cm (7in)
wide strip of canvas, 216 cm (85 in) long, was folded in half lengthwise and sewn around
the bottom of the cylinder to form atube into which was inserted in 216 cm (85) length of
2.5 cm (1 in) diameter semi-rigid black plastic water hose. The canvas provided
durability and resistance against stone abrasion during trap shifting on the substrate. The
black tubing was filled with sand to provide weight. The ends of the tubing were joined
usinga2.5 cm (1 in) coupler and two 2.0 cm —3.0 cm (0.8 — 1.2 in) hose clamps. The
capture bottle was a 473 ml (16 oz) Nalgene™ bottle with a hole drilled through the cap
and a size 6 rubber stopper with asize 7 holein it to alow afunnel to be attached and to
seal to the Nalgene™ bottle. A buoy line (14 mm (0.55 in) braided polypropylene)
attached to a small foam buoy (300g; .66 |b) was screwed into the Nalgene cap threads to
keep the trap up-right. The capture bottle was attached to the trap viaa 473 ml (160z)
plastic funnel that was held inside the trap, by alength of tube sock, on the wide end. The
narrow funnel point was pushed into the rubber stopper hole. The tube sock provided a
snug fit with the funnel and elasticity for the funnel and Nalgene apparatus to move
freey. A snug fit isimportant when fry are being captured so that no escape route is
opened by water movement. The finished traps were 56 cm (22 in) high from the base to
the top of the suspended capture bottle, weighed approximately 3.0 kg (6.6 1b), and
covered an area of 0.52 m? (5.6 ft°) (Figure 1a). Total cost of materials, excluding the
line and buoy, tubing, sand and seamstress work was estimated at US$8. Construction
time was approximately 35 min. per trap.

A total of 20 soft fry traps were assembled and deployed via boat and SCUBA
divers, evenly distributed amongst Three-mile Point, Peggs Point, Clarke Point, and
Bissels Fill (Figure 1b, Figure 2). Water depth and distance from shore varied between
sites, however most sites were approximately 3 -5 meters (10 — 16.5 ft) in depth, except
for Three-mile Point, which was 10 meters (33 ft) deep. Traps were set between April 11
and June 7, and were checked for fry at least twice aweek by divers. Captured animals
which could potentially prey upon lake trout eggs and fry were noted (Table 1). Traps
were moved periodically to search larger areas around each site.



Figure 1. Larval trap design (A) and deployment method (B).

Spawning Area I dentification M ethods

Potential spawning areas for 2002 larval trap deployment were determined using
historical information (Greeley, 1936; Royce, 1943) and SCUBA surveys (Lord, 1999;
2000) which located substrate type which seemed suitable. A boat electro-fishing survey
was conducted in October 2002 to estimate walleye (Stizostideon vitreum) fry and fall
fingerling survival and growth from prior stocking events (2000, 2001, 2002) (Cornwell,
2000). A Smith-Root® electro-fishing boat with an external anode and cathode running
between 320-500 DC volts at 6-8 amps for approximately 32 hours of nighttime effort
was used. Lake trout that spawn near-shore around the lake often encounter this
electrical field; their presence in these areas may indicate possible spawning sites.

Concurrent with work on larval traps, a behaviora study on lake trout was
initiated. That work included inserting acoustic transmittersin six adult trout. All tagged
fish were between 60 — 70 cm (24 — 28 in). Five were males, one female; 3 were clipped
(stocked) and three unclipped (wild). Tracking their movements during the fall to in-
shore areas to sites having suitable substrate provides insight into spawning sites. To
follow and locate the sonic tagged fish a small john-boat and a Smith-Root Inc.
Hydrophone and Receiver Type TA25 ™ were used. A Garmin GPS I Plus™ and an
Explorer ™ compass were used to identif% locations and a triangul ation method was used
to plot afish’slocation on Arcview GIS ™ (Geographical Informational System). To



determine the depth at the location of each fish, a Polar Vision Strike Master Digital
Sonar Depth Finder ™ was used.

Spawning sites were assessed via SCUBA diving at each location where either the
sonic-tagged fish or fall electrofishing data had reported near-shore fish activity.
SCUBA diving at various sites with Marsden (2002) confirmed spawning activity by the
presence of eggs. Once eggs were found alarge turkey baster was used to capture the
eggsand a1l L Nagene bottle with 1 millimeter holes in it was used to hold the eggs.

Figure 2. Larval trap locations used for the spring (2002) lake trout larval survey.



RESULTS

Results from the spring 2002 larval traps did not document lake trout recruitment
within the areas sampled of Otsego Lake (Table 1). Potential egg predators captured
included 12 dlimy sculpins, 3 crayfish, and 1 brown bullhead (Table 1). All of the
scul pins were caught at the Three-mile site from April 16 thru the May sampling period.
While the traps used were not intended to quantify predator abundance or even capture
them, their presence was noted as it might limit spawning success (Horns and
Magnusson, 1981; Bigaet al., 1998; Marsden et al., 1995; Krueger et al., 1995). Each of
the other three sites had virtually no potential predators other than afew crayfish.

Lake trout eggs were found for the first time in Otsego Lake during the fall 2002
egg search, indicating lake trout are spawning successfully. At least two sites have been
positively identified (eggs found) and one other with potential for larval trap deployment
(Figure 3). This aso documents physical and temporal spawning information, suggesting
future sites to investigate within Otsego Lake.

Table 1. 2002 Otsego Lake lake trout larval trapping results. Abbreviations: Cfish =
crayfish (Cambarus sp.), BB = brown bullhead (I ctalurus nebulosus), slimy sculpin

(Cottus cognatus).
Trap site | Date set Date #Traps #Fry Fry/m? Pred.
retrieved found
Peggs 11-Apr 18-Apr 3 0 0
Pt.
W46.709 | 18-Apr 24-Apr 3 0 0 1-CFish
N52.747 | 24-Apr 3-May 3 0 0
3-May 10-May 3 0 0
W46.674 | 10-May 17-May 3 0 0
N52.753 | 17-May 24-May 2 0 0
W46.690 | 22-May 24-May 1 0 0
N52.751 | 24-May 7-June 3 0 0
Clarke 17-Apr 24-Apr 3 0 0
Pt.
WA47.433 | 24-Apr 3-May 3 0 0 1-BB
N52.704 3-May 10-May 0 0 0
W47.465 | 13-May 17-May 3 0 0
N52.512 | 17-May 24-May 3 0 0
WA47.474 | 24-May 7-June 3 0 0
N52.646
Bissels 17-Apr 24-Apr 3 0 0
Fill
W45.440 | 24-Apr 3-May 3 0 0 2-Cfish
N54.131 3-May 10-May 1 0 0




Table 1 (cont.). 2002 Otsego Lake lake trout larval trapping results. Abbreviations: Cfish
= crayfish (Cambarus sp.), BB = brown bullhead (I ctalurus nebulosus), slimy sculpin

(Cottus cognatus).
6-May 10-May 2 0 0
W44.476 | 10-May 17-May 3 0 0
N54.135 | 17-May 24-May 2 0 0
22-May 24-May 1 0 0
24-May 7-June 3 0 0
Three- 16-Apr 24-Apr 3 0 0 5-SS
Mile Pt
W44.466 | 24-Apr 3-May 3 0 0 3-SS
N54.410 3-May 10-May 1 0 0
6-May 10-May 2 0 0
W44.452 | 10-May 17-May 2 0 0 2-SS
N54.418 | 17-May 24-May 2 0 0 2-SS
22-May 24-May 1 0 0
24-May 7-June 3 0 0
DISCUSSION

Placement of larval trapsin littoral and sublittoral areas (1 — 10 m; 3 — 33 ft)
during 2002 was unsuccessful at capturing larval lake trout. However, spawning was
documented in that eggs were recovered, establishing lake trout spawning success in
eulittoral waters for the first time since 1952 (Sanford, 1984). Successful lake trout
spawning sites are usually found on clean cobble substrate with little to no siltation
(Manney et al., 1989; Marsden and Krueger, 1991; Perkins and Krueger, 1994; Marsden
et al., 1995; Michael et al., 1995). Lake trout eggs were found from Bissels Fill north to
Five-Mile point at depths aslittle as 30 cm to 1 meter (12 — 40 in) in substrate composed
of flat channery having very little siltation due to wave action. Anything below a meter
in depth is silted over and virtually all intersticies were filled with fine sediment. These
are very shallow depths compared to that of some the Great |akes |ake trout spawning
sites (Jude, 1981; Marsden et al., 1988; Marsden, 1994; Perkins and Krueger, 1994;
Marsden et al., 1995), though is consistent with early reportsin Otsego Lake (Greely,
1936). Asaresult, weintend to re-locate al of the larval trapsto shallower eulittoral
sites (Figure 3) in 2003 immediately after ice-out to provide further identification of the
critical lake trout spawning sites within Otsego Lake.

Few intersticies due to the size and shape of substrate being spawned in and/or
levels of siltation may decrease successful recruitment of Lake trout (Jude, 1981;
Marsden et al., 1988; Marsden and Krueger, 1991; Marsden, 1994; Perkins and Krueger,
1995; Marsden et al., 1995; Michael et al., 1995). Pebble size substrate is smaller than
that usually considered suitable lake trout spawning habitat. Lake trout do not protect
their eggs and therefore rely on these interstitial spaces between rocks for the eggs to fall
into and be protected from most egg predators. At the spawning sites scheduled for




sampling in 2003 (Figure 3) we found very little siltation due to wave action; however,
the site was much shallower than that typically used by lake trout and the substrate allows
for little interstitial spacing. Spawning on relatively small substrate in less than .5 meter
of water is not typical for lake trout and may suggest that there is a paucity of spawning
habitat in Otsego Lake.

Further problems with the sitesidentified (Figure 3) are the potential for over-
winter egg mortality due to ice scouring and fluctuating lake levels during the winter. Ice
scouring is the result of ice expansion over the course of the winter with larger lakes
tending to have higher degrees of scouring. Otsego Lake typically encounters
displacement of near-shore substrate due to ice scouring at distances of greater than 2

Figure 3. Laketrout spawning locations fall (2002) and new larval trap locations for the
spring of 2003.



meters (6.5 ft) from the shores edge. Typical winter ice depths have been recorded to be
as high as 46+ cm (18 in); lake trout spawning sites for 2002 were recorded to bein as
shallow as 30 cm (12 in). Prior to the onset of spring runoff, the lake level istypicaly
lowered to reduce therisk of flooding. Typical lake levels are adjusted from year to year,
conditional with winter snow levels. On 1 November 2002 (approximate data of
spawning) Otsego Lake levels were up 11 cm, providing increased eulittoral areas on
which to spawn. However, as of January 14, 2003 Otsego Lake was down 4 cm (1.6 in)
for aloss of 15 cm (6 in) of water depth from 1 November 2002. Therefore, the potential
for land locked eggs and/or ice-scouring events to occur over the critical lake trout
spawning habitat islikely.

FUTURE PLANS

Severa environmenta parameters will be analyzed within the sites where lake
trout spawning is documented. Thiswill include an overall spawning site description
including slope, spawning area, mean substrate size, sediment levels with depth from
shore and overall water depth at each site. Thisinformation will be used to evaluate the
viability of these sites as suitable sites for successful reproduction.

Total egg densities for 2003 will be determined by use of egg baskets placed at
the sitesidentified in the 2002 fall egg survey. Egg densities can then be enumerated and
compared to that of the Great Lakes and Lake Champlain lake trout fisheries. Densities
of eggsin agiven area have adirect correlation to the amount of |ake trout spawningin
that area, but do not give any indication to the survival of those eggs. Therefore, egg
survival is best measured as a percentage of hatched eggs, which is determined using
larval traps.

Based upon fall 2002 findings, lake trout recruitment levels for 2003 will be
investigated by deploying 20 modified soft larval traps around the newly identified
spawning sites (Figure 3). Thetrap design revision will permit the traps to be fully
submerged in < 0.5 m (1.5 ft) of water. Boats rather than SCUBA divers will be used to
attend the traps. The traps will be placed immediately after ice-out in preparation for
larval hatch. Trapswill be checked on adaily basis.

Lake trout movements will continue to be tracked using the six sonic-tagged fish
as monitors of lake trout behavior in Otsego Lake. Documentation of their annual
movements may identify specific limitations (i.e water quality, spawning habitat) for lake
trout survival in Otsego Lake. Dueto the predicted battery life of the sonic tags,
documenting fall 2003 spawning behavior isunlikely.
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