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ABSTRACT 
 

The unauthorized introduction of alewives (Alosa pseudoharengus) into Otsego 
Lake has caused ecological changes related to trophic interactions in the zooplankton 
communities. To determine the effect of these changes on the diet of lake trout, gill nets 
and angler surveys were conducted to collect stomachs for analysis in the lab. Findings 
were compared to a lake trout study by the Department of Environmental Conservation 
before alewives were introduced (Sanford 1984). Shifts in the optimal levels of dissolved 
oxygen were observed due to the decomposition of algae, limiting the appropriate forage 
area for lake trout. Midges were the principal invertebrate prey for lake trout <450mm in 
total length in both studies. Diets of lake trout >450mm shifted from slimy sculpins 
(Cottus cognatus) to alewives as dominant fish prey.  

 
 
 

INTRODUCTION 

 The unauthorized introduction of alewife (Alosa pseudoharengus) in 1986 (Foster 
1989) caused ecological changes related to trophic interactions in Otsego Lake (Harman 
et. al. 2002). Being efficient planktivors which selectively consume larger bodied 
organisms, their presence shifted Otsego’s zooplankton community form larger 
crustaceans to smaller rotifers (Taylor and France 1993). Because smaller bodied 
planktivors are inefficient grazers, algal biomass in the lake began to increase. High 
levels of algae in the lake have increased decomposition at the bottom of the lake, leading 
to reduced dissolved oxygen in the lower (hypolimnetic) zone of the lake. Typically the 
cold (<14°C) hypolimnetic zone is what lake trout (Salvelinus namaycush)�require during 
summer stratification. Along with cooler water, lake trout require adequate dissolved 
oxygen, the optimal level being >6 mg/l (Nicholls 1995). During summer stratification, 
lake trout face potential stress if those conditions don’ t exist. 
  
 Lake trout in Otsego Lake historically were considered opportunistic feeders, 
generally feeding on sculpins (Cottidae spp.) and midges (Chironomidae) in Otsego Lake 
(Sanford 1984). Sculpins were the primary forage fish in Lake Ontario as well (Elrod 
1983). Sanford (1984) reported lake trout diets also contained yellow perch (Perca 
flavecense), cisco (Coregonus artedii), and lake trout. The diet of game fish would be 
expected to change with shifts in the forage base. The goal of this study was to document 
changes in the diet of lake trout in Otsego Lake since the introduction of alewives. Diet 
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of lake trout in different size groups were analyzed and summer-fall diet was evaluated. 
The diet of lake trout today was compared to that of the Department of Environmental 
Conservation (DEC) analysis before the introduction of alewives (Sanford 1984).         

 
 

MATERIALS & METHODS 
 

 Lake trout stomachs were collected from 2 July 2002 to 12 June 2003. Creel 
surveys were conducted to acquire lake trout stomachs. Additional stomachs were 
provided by the DEC following their biannually gill netting surveys. Gill nets were set 
over night and fished on the 17th and 18th of September 2002 by the DEC. Six gill nets, 
137.2 m in length and 1.5 m deep (composed of 7.6 m panels of 3.8, 5.1, 6.4, 7.6, 8.9 cm 
stretched nylon mesh), were set in six sites along the lake (Figure 1). However, due to 
vandalism on site four, only five gill nets were recovered.  
 
 A total of 68 lake trout stomachs were collected for study, ranging from fish 179-
762 mm total length. Stomachs were placed into baggies, labeled (clipped information, 
date, length), and brought back to the lab to be frozen until examined. Clipped 
information differentiated wild from stocked fish; the particular fin clipped indicated the 
year of stocking. Stomachs were rinsed with tap water to flush out contents in to a plastic 
tray.  Items were counted by identifiable species, and placed into their represented 
species category. Fish that were not identifiable were categorized as “unknown fish 
parts” .  All items were dried in an oven at 105°C as recommended by Nielsen and 
Johnson (1983). Percent composition by weight (PCW), the weight of each food item 
expressed as a percentage of the total weight of ingested food per fish analyzed, was 
determined by dry weight.  Percent composition by number (PCN) was used to determine 
how many of each item was represented per fish. Frequency of occurrence (FOO) was 
used to show the proportion of the lake trout that contained one or more of a given food 
type (Nielsen and Johnson 1983). Concurrent with this work, temperature (°C) and 
dissolved oxygen (mg/l) were collected in profile at the deepest part of the lake (TR4-C) 
twice a month (Albright, 2004). 



 
 
Figure 1. Gill net sites in Otsego Lake, used to catch lake trout for diet analysis and TR4-
C the deepest part of the lake. 



RESULTS & DISCUSSION 
 

 Alewife and midge were the most common items found in lake trout stomachs. 
Lake trout larger than 500mm foraged more on alewives than any other fish species. 
Other fish species found were slimy sculpin (Cottus cognatus), largemouth bass 
(Micropterus salmoides), and creek chub (Semotilus atromaculatus), each found once in 
separate lake trout. One hymenoptera was identified in a 287 mm lake trout; all other 
invertebrates were midges. One lake trout had consumed over 180 midges. Midges were 
more often present in lake trout smaller than 450 mm, although midges were found in 
lake trout as large as 650 mm. Table 1 demonstrates the total length of lake trout to the 
food type found in lake trout stomachs as percent composition by number (PCN) and as 
percent composition by weight (PCW). Alewives had a PCW of 78.9% in all the lake 
trout observed, midges had 2.1%. Because of their greater mass, alewives provide more 
nourishment than midges.  
  

PCN PCW PCN PCW PCN PCW PCN PCW

150-200 (2) 100.0 100.0

201-250 (3) 100.0 100.0

251-300 (9) 1.2 23.1 97.6 65.4 0.6 5.4 0.6 6.1

301-350 (14) 1.0 28.0 93.9 61.0 1.9 12.8 0.3 37.5

351-400 (14) 1.4 11.8 97.1 83.4 1.4 2.6

401-450 (1) 100 100

451-500 (0)

501-550 (3) 50 80.9 50 19.1

551-600 (11) 12.5 91.0 56.3 0.2 31.3 10.2

601-650 (7) 87.5 89.8 4.2 < 0.1 8.3 10.2

651-700 (2) 75.0 93.8 25.0 6.2

701-750 (1) 71.4 38.1 14.3 11.2 14.3 50.7

751-800 (1) 69.4 96.8 30.6 3.2

Length
Alewife Midge

Unknown
Fish Parts

Other  
Fish& Inver ts

 
Table 1. Percent composition by number (PCN) and percent composition by weight 
(PCW) for items found in lake trout stomach. Sample sizes in parenthesis.  
 
 
 Table 2 shows the frequency of occurrence (FOO) of fish (primarily alewives) 
and invertebrates (primarily midges) found in the stomachs examined for months 
sampled, as well as the percent being empty. FOO for the consumption of fish was the 
highest in January - February, and June. Invertebrates were most abundant during 
September at 46% PCW, compared to .5% PCW in July. Alewife PCW was above 90% 



in August, October and February. September was the lowest month for alewife 
consumption, at a PCW of 3.4%. Invertebrates were not seen in January or February. For 
all months observed fish were over 88% PCW in the analysis of lake trout stomachs.  

 

% Occurrence 

Month Fish Inv. Empty 

2002     

July-Aug (12) 42 8 42 

Sept-Oct (49) 36 70 21 

2003     

Jan-Feb (4) 100 0 0 

June (3) 100 67 0 
Total  
lake trout (68) 46 56 22 

 
 
Table 2. Frequency of occurrence of fish, invertebrates (inv.), and percent incidence of 
empty stomachs, for each month lake trout diets were analyzed, sample size in 
parenthesis. 
 
 
 Table three shows the relationship between optimal levels of temperature (<14
 
C) and DO (>6 mg/l). Optimal levels of temperature and DO during July and August for 
lake trout existed through most of the hypoliminon (Table 3). Lake trout observed in July 
did not have any alewives but all had midges, whereas in August no midges were found, 
and alewives were. While temperature was optimal throughout the hypolimnion in 
September, there was only a 10 m stratum in the water column, having >6 mg/l. By 
October the entire hypolimnion was <6 mg/l DO (Table 3). In September when midges 
were abundant in lake trout stomachs, the optimal area for lake trout was between 20-30 
m. In October more alewives were consumed despite the lack of optimal conditions 
available to lake trout (Table 3).  
 



Temp.
(ºC) 

DO
 (mg/l)

Temp.
(ºC) 

DO 
(mg/l)

Temp.
(ºC) 

DO
 (mg/l)

Temp.
(ºC) 

DO 
(mg/l)

Temp.
(ºC) 

DO 
(mg/l)

8 15.46 8.79 20.69 7.51 20.14 8.27 14.7 8.43 1.22 12.45
10 12.62 7.98 13.23 6.82 16.49 5.31 14.68 8.34 1.27 12.25
12 10.24 8.08 11.26 6.88 11.57 4.12 14.63 8.27 1.18 12.86
14 8.74 8.54 9.57 7.15 9.81 4.84 14.13 7.29 1.11 13.05
16 8.14 8.72 8.6 7.18 8.13 5.28 9.35 3.63 1.17 12.92
18 7.72 8.65 7.99 7.48 7.85 5.54 8.72 3.76 1.25 12.65
20 7.26 8.76 7.63 7.84 7.41 6.02 8.18 4.07 1.32 12.44
25 6.69 9.08 6.96 7.57 6.92 6.49 7.53 4.73 1.64 11.87
30 6.22 9.06 6.4 8.24 6.36 6.92 6.95 5.49 1.86 11.47
35 5.85 8.67 5.86 8.12 5.86 5.84 6.48 5.7 2.1 10.86
40 5.62 8.42 5.52 7.28 5.61 5.32 5.77 4.23 2.16 10.45

Depth
(m)

September '02 October'02 Februrary'03 July '02 August '02

  
Table 3. Temperature and Dissolved oxygen parameters for each month samples were 
taken. Optimal temperature in bold and sub-optimal dissolved oxygen are boxed and in 
italics.  

CONCLUSION 
 

Lake trout diet has changed since the introduction of alewife. Before the 
introduction of alewives, DEC found that forage fish for lake trout were primarily 
sculpins (Sanford 1984). Recent findings indicate a diet dominated by alewife. Midges 
are important in the diet of lake trout <450 mm, particularly in September and October. 
Sanford (1984) previously reported lake trout 381 mm had midges as a primary diet and 
larger lake trout readily fed on fish, although a 572 mm lake trout consumed midges. In 
2002-03, lake trout >500 mm indicated the preference of alewife.  Like Sanford (1984), 
larger lake trout (609 mm) consumed midges in this study, though this was a minor 
component of their diet. Sanford (1984) also found that lake trout larger than 3.5 kg 
consume adult ciscos. In 2002-03 the largest consumed alewife was 135 mm in a 584 mm 
lake trout. Yellow perch, cisco, and lake trout were also found in 1984 (Sanford 1983). In 
2002-03 largemouth bass, slimy sculpin and creek chub were identified, but only once 
each. selection of forage may be a result of summer stratification and spatial differences 
of the different species of fish.  Typically, alewives move into the epilimnion in the 
summer and are out of the lake trout’s foraging area, which tends to be near the bottom of 
the hypolimnion (Elrod 1983). Following fall turnover, the alewife goes into deeper 
water, therefore becoming available to the lake trout.  
 
 This study should be considered preliminary work on lake trout diets in Otsego 
Lake. Limited sample size was available for this study. Increasing the size will provide a 
better representation of the effect of alewives on lake trout diets.  Continued research 
should be conducted to evaluate a year long diet analysis to better understand the total 
impact of the alewife on the diet of lake trout. 
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