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Abstract: Habitat utilization and movements of walleyes in Otsego Lake were 
studied from April through November 2006 using acoustical tags. Tagged 
walleye were primarily found in the shallow, weedy areas at the north end of 
Otsego Lake in less than 20 feet of water. On average males were found closer 
to shore (mean distance from shore 416 feet) than females (793 feet from 
shore).  Two fish were relatively sedentary following spawning, while two 
fish were more nomadic. Walleye habitat utilization and movement patterns in 
Otsego Lake differed from that observed in shallow, warm-water lakes and 
reservoirs. 

 
 

INTRODUCTION 
  
 Walleye, a highly prized game fish (Festa et al. 1987), were once prevalent in Otsego 
Lake.  During the 1930s walleye were stocked in the Otsego Lake and were considered 
abundant (Harman et al. 1997). However, their decline was noted in the early 1970s 
(Cornwell 2005), following the introduction of cisco (Coregonus artedi) in 1955. In 1986, 
another planktivore, the alewife (Alosa  pseudoharengus), was introduced into Otsego Lake, 
quickly becoming the dominate fish species (Foster and Gallup 1990). By 1990 walleye were 
believed extirpated from the lake (Lehman et al. 1990). In 2000 a walleye stocking program 
was initiated to control the overabundant alewife population and to re-establish a walleye 
sport fishery (Cornwell 2005).    
 
 While the stocking of walleye seems to have been successful in controlling alewife 
overabundance, a walleye sport fishery has yet to be established in spite of their apparent 
high densities (Cornwell 2005).  One reason this fishery has been slow to develop is a lack of 
knowledge about walleye habitat utilization and movement patterns in Otsego Lake. Previous 
studies have focused on walleye behavior in shallow, warm eutrophic lakes (Forney 1963, 
Holt et al. 1977, Wolfert 1963), reservoirs (Palmer 1999) and rivers (Schoumacher 1965, 
Paragamian 1989). Otsego Lake is a deep, steep-sided, coldwater lake with oligotrophic 
morphometrics and mesotrophic nutrient levels. There have been few studies of walleye 
habitat utilization and movement patterns in deep coldwater lakes. Knowledge of seasonal 
distribution and movements patterns are necessary in order for a walleye sport fishery to 
develop.  
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 The goal of this study is to characterize the distribution of walleye in Otsego Lake. In 
order to meet this goal, acoustical tags were used to determine walleye habitat utilization and 
seasonal movement patterns.  

 
 

MATERIALS AND METHODS 
 

Otsego Lake (42.7832°N, 74.8892°W) located in Otsego County, New York has a 
mean depth of 82 feet, a maximum depth of 168 feet and a surface area of  4,226 acres 
(Figure 1). The maximum length is 8.25 miles and the maximum width is 1.57 miles 
(Harman and Sohacki 1980).  
 

Three walleye males and two females used in this study were captured in Cripple 
Creek (42.8126°N, 74.8947°W, Figure 1) during their spawning run 9-11 April 2006 (Table 
1).  Walleyes 69, 71, 75, and 76 provided the most useful information.  Walleye 73 was 
located only once and was considered lost in April. The fish were located a total of 58 times 
over 10 months, although there were times of the year when some fish could not be located.  

 
Walleye were tagged with Sonotronic acoustical tags (Model CT-82-2-I) inserted into 

the abdomen (following the techniques described in Paragamian 1989). The 9 gram tags had 
a life expectancy of 14 months and transmitted at a frequency between 69 kHz and 76 kHz.   

 
Surveys were conducted by boating around the perimeter of the lake and searching 

with Smith-Root Inc. and Sonotronic hydrophone receivers. On calm days, in open water, 
tags could be heard across the lake. On windy days, or in weedy sections of the lake, tags 
could only be heard for a couple hundred feet.  

 
Fish location was pinpointed by drifting the boat over the fish  As the boat past over 

the fish a  Garmin eTrex Legend handheld GPS unit was used to determine the fish’s position 
and a Vexilar FL-18 flasher was used to determine water depth.  

 
Data were analyzed using Microsoft Excel statistical program.  ArcView GIS 9.1  was 

used to develop the maps and to analyze the position data. 
 

Table 1   Walleye tagging information for 2006 tracking study. 
 

Length 
(mm)  

Sex Tag Date Carrier  
Frequency  

Pulse 
Pattern 

Times  
Located 

456 Male 7 April 2006 73 3-4-6-8 1 

506 Male 7 April 2006 69 3-3-3-4 14 

535 Male 7 April 2006 71 3-4-3-6 8 

598 Female 9 April 2006 76 3-5-5-7 16 

593 Female 11 April 2006 75 3-6-6-7 16 



 
Figure 1. Otsego Lake study area including Cripple Creek spawning/tagging site. 



RESULTS 
 
Distribution  
 

From April through November, 2006, Walleye were primarily located in the shallow 
weedy north end of Otsego Lake (Figure 2). Females, in particular, spent all their time there. 
The two males spent much more time in the steep-sided mid-section of the lake (Figure 3) 
and traveled much farther from the spawning-tagging site than females. 
 
Depth 
 
 Walleye were never located in the deep center areas of Otsego Lake (Table 2). Three 
of the four fish spent over 75% of their time in less than 20 feet of water. Females showed 
the highest preference for shallow water, being found 84% of the time in water less than 
twenty feet deep (Chi square test, P < .001), while males spent 59% of their time in waters 
greater than 40 feet in depth.  
 
 The water depth where male #69 was located differed significantly from the other 
male (P < .013) and the females (P<.001 #75 and P <.02 #76).  Male-#69 stayed in shallow 
water in April and then moved into water deeper than 45 feet. Male #71 and the two females 
had a similar depth distribution (T-test). All fish moved to deeper water on 21 November, the 
approximate date of fall overturn (Albright 2007). 
 

Table 2.  Water depths of located walleye from April through November 2006.   
 

Male # 69 Male # 71 Female # 75 Female # 76 

Date Depth-ft Date Depth (ft)  Date Depth (ft)  Date  Depth (ft) 

4/14/06 4 4/21/06 18 4/23/06 10 4/28/06 9 

4/23/06 5 4/23/06 42 5/5/06 7 5/5/06 6 

4/28/06 7 4/28/06 7 5/10/06 7 5/25/06 13.5 

5/5/06 48 5/5/06 13 5/25/06 5 6/6/06 12 

7/10/06 51 5/26/06 18 5/31/06 11 6/9/06 7 

7/18/06 63 9/8/06 5 6/6/06 6 6/12/06 36 

7/25/06 56 11/9/06 20 6/9/06 22 6/20/06 10 

8/8/06 55 11/21/06 47 6/12/06 30 6/21/06 9 

8/10/06 61     6/21/06 18.5 7/10/06 10 

8/16/06 61     7/10/06 8 7/25/06 19 

8/21/06 58     7/19/06 8 8/10/06 7 

11/9/06 55     7/25/06 11 8/16/06 65 

11/15/06 48     8/16/06 16.5 9/8/06 17 

11/21/06 66     11/21/06 68 11/21/06 97 

Average 45.6 Average 21.3 Average 16.3 Average 22.7  

Overall Mean �������� = 36.7  Overall Mean ����  = 19.5 



 
  Figure 2.  The distribution of walleye in Otsego Lake April-November 2006 



 
Figure 3.  Walleye male and female distribution  in Otsego Lake April-November 2006 



Distance from Shore 
 
From the depth distribution, walleye habitat would have been thought to be near-

shore. This was not the case (Table 3). On average males were located 416 feet from shore, 
while females averaged 793 feet from shore. Overall, females were found significantly 
farther off-shore than males (P < .001, T-Test).   

 
While there were periods of consistency among locations of individual fish, there was 

also considerable variation amongst individual fish. For example, the distance from shore for 
male # 71 ranged from 15-1186 feet while female #76 ranged from 210-1699 feet from shore. 

 
Table 3.  Distance from Shore of Males and Females. 

 

Male Walleye Female Walleye 

# 69 # 71 # 73 # 75 # 76 

Date 
Feet From 

Shore  Date 
Feet From 

Shore  Date 
Feet From 

Shore  Date 
Feet From 

Shore  Date 
Feet From 

Shore  

4/14/06 199 4/21/06 726 4/21/06 335 4/14/06 696 4/14/06 249 

4/23/06 418 4/23/06 180     4/28/06 1179 4/28/06 280 

5/5/06 448 4/28/06 741     5/5/06 718 5/5/06 210 

7/10/06 417 5/5/06 133     5/25/06 843 5/25/06 273 

7/18/06 453 5/26/06 600     5/26/06 940 5/26/06 219 

7/25/06 282 9/8/06 1186     6/6/06 298 6/6/06 1599 

8/8/06 345 11/9/06 15     6/9/06 998 6/9/06 1464 

8/10/06 555 11/21/06 576     6/12/06 916 6/12/06 1251 

8/16/06 407         6/20/06 1001 6/20/06 800 

8/21/06 330         6/21/06 1425 6/21/06 1381 

11/9/06 249         7/10/06 683 7/10/06 746 

11/15/06 214         7/19/06 685 7/25/06 301 

11/21/06 342         7/25/06 484 8/10/06 727 

            8/16/07 638 8/16/06 583 

            11/21/06 1442 9/8/06 768 

                11/21/06 1699 

Average 358 Average 520   335 Average 863 Average 784 

Overall Mean ��� �� ���= 416 Overall Mean  ��������= 793  

  
 

 
 
 

 



Movement 
 

There was considerable variation in the movement patterns of the four walleye (Table 
4, Figures 4-7). Male #71 traveled the most, even though this fish could not be found in the 
lake in June, July or August (Table 4). Female #75 traveled the least moving significantly 
less than male #71 (P < .05, T-test) and female #76 (P < .005, T-test).  

 
Males moved the most from April to early May following spawning (Table 4). For 

example, male #69 stayed in shallow water near the spawning site for two weeks after 
tagging and then in a few days moved 5,551 feet per day down the lake (Table 4) before 
remaining relatively stationary in water deeper than 45 feet through November (Figure 4). 
Male #71 repeatedly moved back and forth across the lake, and disappeared entirely from the 
end of May to September (Figure 5). Female #76 had spurts of activity in May and June 
while Female #75 was relatively sedentary throughout the study (Table 4, Figures 6 and 7). 

 
While walleye were never found in the center of the lake over deep water, the 

tracking records for fish #69 and #71 clearly indicate that at least the males swim across open 
water over the deep portions of the lake (Figures 4 and 5). Only female #75 showed a strong 
tendency to move parallel to shore (Figure 6).  
 

Table 4 Average daily movement in feet per day from April through November 2006. 

Male #69 Male #71 Female #75 Female #76 

Date Feet/day  Date  Feet/day Date Feet/day  Date Feet/day  

4/7-4/14 110 4/7-4/21 810 4/11-4/14 361 4/9-4/14 866 

4/14-4/23 52 4/21-4/23 4438 4/14-4/21 59 4/14-4/28 35 

4/23-4/28 5551 4/23-4/28 2749 4/21-4/23 322 4/28-5/5 143 

4/28-5/5 317 4/28-5/5 2262 4/23-5/5 43 5/5-5/25 146 

5/5-710 6 5/5-5/26 670 5/5-5/10 49 5/25-5/26 3487 

7/10-7/18 146 5/26-9/8 20 5/10-5/25 149 5/26-6/6 434 

7/18-7/25 77 9/8-11/9 178 5/25-5/31 115 6/6-6/9 151 

7/25-8/8 20 11/9-11/21 439 5/31-6/6 110 6/9-6/12 2060 

8/8-8/16 8     6/6-6/9 380 6/12-6/20 1152 

8/16-8/21 21    6/9-6/12 413 6/20-6/21 616 

8/21-11/9 3    6/12-6/21 168 6/21-7/10 38 

11/9-11/15 32    6/21-7/10 106 7/10-7/25 461 

11/15-11/21 26    7/10-7/19 138 7/25-8/10 366 

      7/19-7/25 70 8/10-8/16 940 

     7/25-8/16 207 8/16-9/8 49 

    8/16-11/21 39 9/8-11/21 47 

Mean =  490 feet/day Mean  = 1446 feet/day Mean = 171 feet/day Mean = 687 feet/day 



 
Figure 4.  Movement of walleye male #69 in Otsego Lake April-November 2006 

 



 
Figure 5.  Movement of walleye male #71 in Otsego Lake April-November 2006 



 
Figure 6.  Movement of walleye female #75  in Otsego Lake April-November 2006 

 



 
Figure 7.  Movement of walleye female #76  in Otsego Lake April-November 2006 

 
 



DISCUSSION 
 
Habitat utilization of walleye observed in Otsego Lake differed from that documented 

in shallow warm, mesotrophic-eutrophic lakes and reservoirs. Walleye have been reported to 
suspend in open water in the main channel of lakes and reservoirs (Palmer 1999, Ager 1976) 
or prefer shallow coves with woody structure (Williams 1997, Wilson 1997). In Otsego Lake 
walleye did utilize large embayments but were seldom found in coves and were never found 
in the main channel (in spite of the ease of detecting them there). While walleye were never 
found in deep open water in Otesgo Lake, it was not a barrier to their movements. Male #71 
repeatedly crossed over the deepest part of the lake, and male #69 also crossed the lake. 
Three of the four walleye did stay in shallow water less than 20 feet deep as reported by 
others (Paragamian 1989, Holt et. al. 1977) 

 
Walleye are reported to move most during the spring and fall and much less during 

the summer (Holt, et al.1977; Paragamian 1989; Ickes, et al. 1999). Other than post-spawning 
migrations, there was not identifiable seasonal trend in walleye movement or locations in 
Otsego Lake. Three of the four walleye did not shift to other areas of the lake or change 
habitat use patterns. While female #76 moved frequently, the most nomadic fish was male 
#71 who was found in large embayments, coves, steep drop offs, Sunken Island and may 
have moved up a tributary for the summer period when it couldn’t be found in the lake. 

 
Walleye post-spawning habitat utilization and movement patterns were highly 

variable. Traditional tagging studies often show that walleye tagged in one area return to that 
area after spawning (Forney 1963, Schoumacher 1965, Olson et. al. 1978). However, 
telemetry studies in reservoirs (Ager 1976, Holt et al 1977, Williams 1997) and rivers 
(Paragamian 1989) have shown that while some walleye remain within a limited area, others 
move about extensively. In this study male #69 and female #75 seem to home to a specific 
area and remain there after spawning. However, the two other fish moved frequently. As in 
other studies (Ager 1976, Paragamian 1989), all fish moved into deeper water at the onset of 
winter. Only one fish (female #75) showed the tendency reported by Holt et.al. (1977) to 
move parallel to shore. 

 
In Otsego Lake walleye were difficult to locate on a routine basis.  Wind and wave 

conditions often interfered with acoustical signals and made small boat operations difficult. 
Thick weed beds also disrupted the signal during the summer and early fall. Two out of five 
fish disappeared completely. One male (#73) disappeared from the lake two weeks after 
tagging and well before the beginning of walleye fishing season. Another male (#71) went 
missing from 26 May until 8 September. These fish may have left the lake and moved into 
adjacent stream mouths or wetlands. 

 
In order to develop a definitive picture of habitat utilization and movement patterns of 

walleye in Otsego Lake, more fish need to be tracked and more information is needed, 
particularly relating to temperature and depth preference. This study could determine the 
depth of water the walleye was in, but not the actual depth of the walleye. Future studies of 
walleye movements and habitat utilization should use tags that indicate temperature and 
depth so that these habitat preferences can be determined.   



Currently walleye are under-utilized as a fishery in Otsego Lake. Information on 
habitat utilization, like that gathered in this study, is needed so that anglers can better target 
their fishing efforts. Prime walleye habitat appears to be in the shallow, weedy north end of 
Otsego Lake. In the daytime walleye are located hundreds of feet offshore and thus are only 
accessible to boat fisherman.  
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