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ABSTRACT 

During the spring and summer of 1981, a sampling program was employed 

to describe spatial, temporal and diel variations in larval freshwater 

drum (Aplodinotus grunniens) abundance and distribution in Pool 7 of the 

Upper Mississippi River as potentially impacted by commercial navigation. 

In addition food habits were evaluated to determine if seasonal or spatial 

differences occurred. Freshwater drum eggs first appeared in the samples 

in late May. The first freshwater drum larvae were collected on 12 June, 

1981. Larval freshwater drum were more abundant near the surface at mid

night than during the day. Greater densities of larval freshwater drum 

were collected at main-channel bottom and backwater sites during bi

weekly daytime collections. Considerable seasonal, spatial and diel 

variability in abundance of larval freshwater drum existed which would 

significantly influence the portion of the freshwater drum population 

potentially impacted by commercial navigation through Pool 7. No identi

fiable differences in food eaten or growth was discernable by habitat type. 

Cyclopodid copepods (Cyclops sp.) and calanoid copepods were preferred by 

larval freshwater drum over cladocerans(Daphnia and Leptodora) primarily 

because of their body shape and size. 
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INTRODUCTION 

The Upper Mississippi River (UMR) has been impounded by a series of 

locks and dams; water level is maintained for the sole purpose of aiding 

commercial barge traffic. The Upper Mississippi River Basin Commission 

estimates that traffic on the UMR will double by the year 2010 (UMRBC 1982). 

With this increase in traffic will also be an increase in channel maintenance 

and related negative impacts. Channel dredging is disruptive and potentially 

disastrous to bottom and pelagic organisms that occupy a niche in the main 

channel. 

The UMR is heavily fished commercially, used extensively by commercial 

craft, and is enjoyed by pleasure boaters and sport fishermen. Pool 7, in 

particular, is heavily impacted by recreation and commercial navigation. 

These socio-economic uses of the UMR have the potential to be critical in 

the establishment of the year classes in fish populations. 

Of all the species of fishes found in the UMR, freshwater drum 

(Aplodinotus grunniens) may be most susceptible to direct and indirect 

negative impacts from increases in navigation. Through much of the early 

life history, freshwater drum occupy main-channel surface waters (Swedberg 

and Walburg 1970). They are, therefore, susceptible to direct contact with 

passing barges, shear forces and wave action. 

The freshwater drum is the sole freshwater member in the family 

Sciaenidae. It is also one of the most abundant species of fish in the 

Mississippi River and is harvested commercially in the Upper Mississippi 

River (Butler 1965). This species is a pelagic spawner; the eggs and 

larvae are held in suspension by a large oil globule (Swedberg and Walburg, 

1970). 



This investigation details the distribution, early food and feeding 

habits of larval freshwater drum. After yolk sac absorption the first food 

is critical for the survival of larval fish. The critical period concept 

suggested by Hjort (1914) and May (1974) implies that the size of the year-

class and the recruitable population is established early in the life 

history. The food habits of larval freshwater drum have in general been 

ignored. Past papers have dealt with adult food habits. The food items of 

larval drum have largely been generalized (Daiber 1952) (Swedberg 1965). 

STUDY AREA AND METHODS 

Pool 7 of the Upper Mississippi River system is eighth of 26 pools 

formed by the lock and dam systems. The pool extends 19 km from Lock and 

Dam 7 at Dresbach, Minnesota upstream to Lock and Dam 6 at Trempealeau, 

Wisconsin (Figure l). The pool contains 36.9 km
2 of open water and 25.9 

km2 of aquatic marsh vegetation (Minor et al. 1977). Lake Onalaska is the 

main feature of Pool 7 comprising approximately one-third of the pool 

(Jackson et al. 1982). Sampling locations were established in the pool to 

encompass backwaters (Lake Onalaska), main-channel borders, and the main-

channel of Pool 7. In addition, three of the sites in Transect IV were 

sampled every 6 hours over three 24 hour periods (Figure 1). Rasmussen 

(1979) defines each classification as follows: 

Main channel: The portion of the river through which large commercial 

craft can operate. 

Main-channel border: The area between the navigation channel and the 

main river bank, islands, and/or wing darns. 

Side channels or backwater: All departure channels from the main 

channel with current during normal stage. 

2 
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Figure l. Sample site locaUons in Pool 7 of the ill·1R (l = Main channel, 2 = 
Main-channel border, 3 = BackvJater). 
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Field sampling was designed to describe the spatial, temporal and diel 

distribution of larval freshwater drum and provide sufficient collection of 

larval fish for gut analysis. Five transects (1-upper pool, 3-midpool, and 

1-lower pool) were established in the survey. Each of the described habitat 

types were included when present and accessible with the sampling gear. 

Field sampling was carried out from April through August, 1981. Larval 

fishes were collected with a one-meter diameter conical plankton net (505 

~m-mesh Nitex mesh) fitted with an impeller-type flow meter attached in the 

mouth 1/4 diameter from the rim. A cable depressor and clinometer was used 

when sampling subsurface waters. Bi-weekly collections were taken from the 

surface except in the main channel where bottom samples were also collected. 

Once each month one transect was sampled over a 24 hour period. Duplicate 

bottom and surface tows were taken in the main channel and duplicate surface 

tows were taken at main-channel border and side channel-backwater sites. 

The tow samples were iced to inhibit regergitation of the gut contents and 

then preserved in 3-5 percent buffered formalin solution. 

In the laboratory, standard length, total length, maxilla length, 

mandible length and head length of the larvae were measured with a dissecting 

microscope equipped with a calibrated ocular micrometer. All measurements 

are made to the nearest tenth millimeter. Contents of the gut were identified 

with increased magnification with a Wild[Dbinocular microscope. Gut contents 

were identified to lowest recognizable taxon. In all cases, drum larvae with 

yolk sacs were not used when calculating the number with empty stomachs. 

Zooplankton samples collected simultaneously were also analyzed for inclusion 

in a food electivity index. Electivity indices (Ivlev 1961) were calculated 

for the four major zooplankters that made up the largest portion of the diet. 

4 



RESULTS 

DISTRIBUTION AND ABUNDANCE 

Freshwater drum larvae first appeared in ichthyoplankton samples on 

12 June, 1981. Eggs of freshwater drum were collected beginning in late May. 

Freshwater drum eggs were generally more common in surface waters. Great

est concentrations, however, were at main-channel bottom and main-channel 

border sites just above Lock and Dam 7 (185/100 m3 and 135/100 m3, 

respectively) with the next greatest concentration in surface waters below 

Lock and Darn 6. Egg transport by river currents would tend to concentrate 

eggs immediately above impoundments (Transect V) and immediately below 

(Transect I) (Figure 2). 

Significant differences were noted in densities of larval freshwater 

drum between sample sites and between sample dates (p<0.05). Larval fresh

water drum were more abundant on the 15 June sample than they were on the 

other two dates combined (Table 1). The density of larval drum was con

sistently higher at main-channel bottom sites. Main-channel surface and 

main-channel border sites supported less numbers of drum larvae for all 

three dates except for one. On 15 June the backwater sample at Transect IV 

held larger densities of drum larvae than either the main-channel bottom 

or surface (9.8 larvae per 100m3 vs. 1.7 and 1.2 per 100m3, respectively) 

(Figure 3). The 30 June and 15 July collections for Transects IV and V 

lacked sufficient data to compare main-channel bottom with main-channel 

surface. The two Lake Onalaska samples (North and South) had densities of 

24.1 and 6.7 drum per 100m3, respectively for 15 June, 1981. On 30 June 

these values dropped to 0.1 and 0.5 drum per 100m3 , respectively for the 

two sites. No drum were collected at these locations on 15 July, 1981. 

5 
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Location 

DAM 6 
MC:b 
MC:s 

RM 709.5 
MC:b 
MC:s 

RM 708.4 
--.J 

MC:b 
MC:s 
MCB 

SOMMERS 
MC:b 
MC:s 
MCB 
BW 

DAM 7 
MC:b 
MC:s 
MCB 

Lake Onalaska 
North 
South 

TABLE 1. Relative Abundance (#/100 m3) and Average Total Lengths for 
Larval Freshwater Drum by Date and Location 

15 June 30 June 

Length #!100 m3 Length #!100 m3 Length 

7.4 14.0 6.9 0.65 7.5 
6.2 11.0 7.2 

10.9 0.83 10.1 
8.5 0.70 6.2 0.42 8.4 

7.3 6.50 8.7 1.40 9.2 
4.5 0.50 5.0 0.70 5.7 
7.8 1.40 8.4 

4.2 l. 70 
3.3 1.20 

4.9 
6.8 9.80 

7.1 18.2 
5.4 1.9 
5.4 3.1 13.2 0.2 3.5 

7.6 24.1 6.0 0.1 
9.6 6.7 5.3 0.5 

15 July 

#/100 m3 

1.80 
0.36 

0.33 
0.37 

1.18 
0.20 
0.17 

0.44 

0.83 

0.19 
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The density of larvae collected varied significantly over 24 hours. 

Densities of larval freshwater drum were much higher at main-channel bottom 

for all hours except for the midnight sampling where larvaldrumctensities 

at the surface were over double the density at main-channel bottom (5.6 

larvae/100m3 and 2.3/100 m3 , respectively). Main-channel border and back

water habitat densities were 6.4/100 m3 and 12.6/100 m3 , respectively for 

larval freshwater drum (Table 2). No freshwater drum larvae were collected 

at mid-day or dawn in the main-channel border and backwater sites. 

Spatial and temporal differences in average total lengths of larval 

freshwater drum were observed. Main-channel bottom habitats consistently 

had larvae with greater total lengths than did main-channel surface waters 

(Table l and Figures 4, 5 and 6). The combined average total length for 

main-channel bottom sites was 6.5 mm. The corresponding combined average 

total length for main-channel surface sites was 5.6 mm. Average total 

lengths for the two sample locations in Lake Onalaska, North and South, were 

7.6 mm and 9.6 mm, respectively on 12 June, 1981. On 30 June, the average 

total lengths for Lake Onalaska North and South were 6.0 mm and 5.3 mm, 

respectively. No larval freshwater drum were collected at these two sites 

on 15 July, 1981. 

Larval freshwater drum collected during the 24 hour studies also 

demonstrated considerable diel variation in length. There were also signifi-

cant (p<0.05) interactions between time and station. Average total lengths 

(mm) were significantly (p20.05) greater for main-channel bottom sites at 

mid-day and dusk (8.8 mm and 9.8 mm, respectively) than total lengths at 

main-channel surface sites (4.5 mm and 5.4 mm, respectively). Average total 

lengths were not significantly different for all sites at midnight, but were 

much greater than the average total lengths at mid-day and dusk at main-
9 



Location 

MC:b 

MC:s 

MCB 

BW 

1--' 
0 

TABLE 2. Relative Abundance (#/100m3) and Mean Total Length 
of Larval Freshwater Drum by Hour and Location 

1200 1800 2400 

Length #/100 m3 Length #/100 m3 Length #/100 m3 

8.8 19.2 9.8 10.3 9.1 2.3 

4.5 0.6 5.4 1.4 9.6 5.6 

5.7 1.6 8.7 6.4 

10.4 1.3 10.0 12.6 

0600 

Length #/100 m3 

10.0 9.9 

8.6 0.6 
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channel surface. At dawn, average total lengths of larvae were very similar 

to the main-channel bottom data for 2400, 1800, and 1200 hour collections. 

These results are summarized in Table 2 and Figures 7 and 8. 

FOOD HABITS 

Freshwater drum larvae showed strong preference for Cyclops and 

calanoid copepods (electivity indices of 0.95 and 0.91, respectively) in 

samples collected bi-weekly through the sampling season. Avoidance of 

Daphnia sp. and Leptodora sp. was evident by the strong negative indices 

values for the two (electivity indices of -0.68 and -0.28, respectively). 

This feeding selectivity was constant throughout the course of the study 

(Tables 3 and 4 and Figures 9 and 10). Chironomids, Ceriodaphnia sp. and 

insect larvae were also found in the diet of larval freshwater drum, but 

were numerically insignificant or not represented by sampling with plankton 

nets. Stomach content analysis for 17 June 24 hour sampling revealed that 

only 8.1 percent of 105 larvae examined had empty stomachs (Table 5). 

The body size of the predominant food item, Cyclops, was relatively 

uniform in all samples. The other food items were more variable in length. 

The average metasomal length of the Cyclops that were injested was 0.77 mm. 

Injested Cyclops and other unidentified cyclopodid Copepods were bent at the 

articulation between the metasome and the urosome. This prompted measure

ment of the metasomal length instead of total length of the organism. Width 

measurements of injested Cyclops ranged from 0.25 to 0.35 mm. The width 

measurements were made at the widest breadth of the metasome and appeared to 

be a good representation of all Cyclops injested as well as the numbers 

captured in the plankton samples. Calanoid copepods injested averaged 1.17 

mm in total length. Daphnia taken as food were, on an average, about 1.82 

14 
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TABLE 3. Ivlev Electivity Indices for Cyclops, Calanoida Copepods, all Copepods and Daphnia 
Consumed by Larval Freshwater Drum in Pool 7 of the Upper Mississippi River, 1981. 
Numbers 1, 2 and 3 Correspond to the Dates 15 June, 30 June and 15 July, Respectively. 

Transect Site Cycl0[2S Calanoida Total Co12e12ods Da12hnia 

1 2 3 1 2 3 1 2 3 1 2 3 
DAM 6 MC:b 0.96 0.99 0.99 0.92 0.83 - - 0.95 0.99 0.99 -0.75 - - -0.70 

MC:s 0.67 0.99 0.73 0 0.99 -0.45 
average 0.82 0.99 0.92 0.83 0.84 0.99 0.99 -0.60 -0.70 

709.5 MC:b 0.99 0.99 
MC:s 0.99 0.97 0.99 0.97 

average 0.99 0.98 0.99 0.98 

708.4 MC:b 0.98 0.87 0.98 0.87 
MC:s 1.00 1.00 
MCB 0.98 0.98 -0.74 

average 0.98 0.99 0.87 0.98 0.99 0.87 -0.74 

SOMMERS MCB 0.99 0.99 

DAM 7 MC:b 0.80 0.98 0.83 
MCB 0.85 0.85 

average 0.82 0.98 0.82 

Lake 
Onalaska North 0.95 0.96 -0.61 

South 0.98 0.90 0.98 -0.80 

combined 
averages 0.88 0.99 0.97 0.93 0.83 0.90 0.99 0.97 -0.67 -0.70 



Cyclops 
average 

Calanoida 
Copepods 

All 
Cope pods 
average 

~ Daphnia 
average 

Leptodora 
average 

TABLE 4. Ivlev Electivity Indices for Cyclops, Calanoida Copepods, all Copepods and 
Daphnia Consumed by Larval Freshwater Drum over a Twenty-Four Hour Sampling 
in Pool 7 of the Upper Mississippi River, 17 June, 1981. 

1200 1800 2400 

MC:b MC:s MCB BW MC:b MC:s MCB BW MC:b MC:s MCB BW MC:b 

0.94 0.88 0.88 0.90 0.74 0.69 0.88 0.96 0.74 0.88 
(0.91) (0.84) (0.82) (0.88) 

0.82 

0.95 0.88 0.88 0.88 0.68 0.78 0.88 0.97 0.79 
(0.92) (0.81) ( 0.86) 

-0.88 -0.71 -0.85 -0.88 -0.56 -0.72 
(-0.76) 

-0.06 -0.49 -0.88 
(0.28) 

0600 

MC:s MCB BW 
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TABLE 5. Sample Sizes, Lengths and Numbers of Food Items Consumed by Larval 
Freshwater Drum in Pool 7 of the Upper Mississippi River over a 
Twenty-Four Hour Sampling Period, 17 June, 1981. 

Hour 1200 1800 2400 0600 

# examined 16 29 39 21 

% empty 6.2 3.4 17.9 4.8 

% w/yolk sac 0 0 0 0 

# w/food 15 28 93 20 

# of items consumed 57 81 100 57 

mean # of items consumed 3.6 2.8 2.6 2.7 

mean fish length (mm) 8.5 9.2 9.4 9.3 

length range 4.5-11.8 5.0-12.0 6.0-13.2 5.8-15.2 

Total 

105 

8.1 

0 

156 

295 

2.9 

9.1 

4.5-15.2 



mm in total length. Early instars of insect larvae were also occasionally 

injested. Chironomids injested averaged 2.62 mm in length. Other larval 

insects that were injested had an average length of 1.25 mm. 

Daphnia were continually most abundant in the ambient zooplankton. 

The copepods Cyclops and calanoids were not nearly as abundant, often being 

the least abundant zooplankters (Tables 6 and 7). The twenty-four hour 

sample from 17 June revealed greater numbers of Leptodora in the ambient 

zooplankton with only occasional appearance in the diet (Table 8). There 

was a strong avoidance of Leptodora in the diet of larval freshwater drum 

(Table 4). 

The average number of food items consumed per larvae changed very little 

with time (Table 5). Diel, spatial, and temporal differences in the number 

of food items selected were not evident (Tables 5 and 9). One exception to 

this occurred in the 30 June collection where the mean number of food items 

consumed was approximately twice that of the two other sampling dates. This 

did not correspond with the availability of zooplankters but more likely 

was a function of the size of the larval freshwater drum. The collections 

from the 24 hour sampling period also showed very little difference in the 

mean number of items consumed (Table 5). This corresponds to the uniformity 

in length of the larvae over 24 hours (Table 5). 

Bi-weekly collections showed a significant temporal difference in the 

number of larval drum having yolk sacs and oil globules (Table 9). Proto

larval freshwater drum made up 18.9 percent of the 12 June sample, 3.4 

percent in the 30 June sample, and 25.0 percent in the 15 July sample. This 

protracted appearance of protolarvae suggests a second or delayed spawning 

of adult freshwater drum. 
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12 June 
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w 

30 June 

TABLE 6. Relative Composition of Zooplankton in Gut Contents and 
in the Ambient Zooplankton (%). June, 1981. 

% in Gut Content % in Ambient Zooplankton 

Transect Site Cyclops Calanoida Daphnia Others Cyclops Calanoida Daphnia 

DAM 6 MC:b 69.8 7.0 13.9 7.0 1.6 0.3 97.2 

MC:s 41.7 0 33.3 0 8.2 1.0 87.0 

708.4 MC:b 56.2 12.5 18.8 

MCB 71.4 14.3 0.8 97.7 

DAM 7 MC:b 75.0 8.3 0 8.3 0.1 90.7 

MCB MCB 100.0 0 0 0 8.0 0.4 84.6 

Lake 
Onalaska North 56.7 6.7 23.3 1.4 96.7 

South 82.1 3.6 10.7 0.7 0.2 93.7 

DAM 6 MC:b 95.8 4.2 0 0 0.4 - - 93.3 

709.5 MC:b 78.4 8.1 13.5 

MC:s 100.0 0 0 0 0.2 - - 79.9 

DAM 7 MCB 50.0 50.0 

Lake 
Onalaska North 33.3 66.6 ce 

Others 

0.1 

0 

0.7 ce 
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DAM 6 

709.5 

708.4 
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TABLE 7. Relative Abundance of Zooplankton in Gut Contents and in 
the Ambient Zooplankton. 15 July, 1981. 

% in Gut Contents % in Ambient Zooplankton 

Site Cyclops Calanoida Daphnia Others Cyclops Calanoida Daphnia 

MC:b 66.7 0 16.7 16.7 ch 0.4 0 94.0 

MC:s 100.0 0 0 0 0.3 0 94.3 

MC:b 100.0 0 0 0 2.5 0.3 89.2 

MC:s 80.0 0 0 20.0 1.1 - - 93.2 

MC:b 81.8 0 - - 5.9 0 64.8 

MCB 100.0 ch 85.4 

MCB 100.0 0 0 0 0.4 0 96.6 

Others 

0.4 

0 

1.8 
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TABLE 8. Relative Composition of Zooplankton in Gut Contents and in 
the Ambient Zooplankton. 17 June, 1981. 

% in Gut Content % in Ambient Zooplankton 

Hour Site Cyclops Calanoida Daphnia Others Cyclops Calanoida Daphnia 

1200 MC:b 79.6 7.4 5.6 0 2.5 - - 84.8 

MC:s 100.0 0 0 6.4 - - 84.4 

MCB 

BW 

1800 MC:b 76.4 0 13.9 0 4.9 0.85 80.7 

MC:s 100.0 0 0 0 5.4 1.2 69.4 

MCB 100 ch 5.4 - - 76.5 

BW 33.0 - - - - 66.0 5.0 1.4 74.4 

2400 MC:b 30.4 13.0 13.0 4.3 lp 5.6 1.3 82.6 

MC:s 81.8 0 6.1 9.1 5.3 0 77.9 

MCB 68.7 6.3 6.2 18.7 ch 1.3 - - 94.9 

BW 42.8 10.7 21.4 14.3 ch 6.3 1.1 76.1 

0600 MC:b 75.4 0 10.5 8.8 ch 4.6 - - 63.6 
1.8 lp 

ch designates chironomids 

lp designates Leptodora 

Leptodore 

10.6 

3.2 

4.2 

8.5 

6.6 

11.0 

4.9 

16.9 

7.9 

0 

27.3 
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TABLE 9. Sample Sizes, Lengths and Numbers of Food Items Consumed by Larval Freshwater 
Drum in Pool 7 of the Upper Mississippi River with Bi-weekly Sampling. 

12 June, 1981 30 June, 1981 15 July, 1981 

it examined 111 29 28 

% empty* 18.9 10.3 14.3 

% w/yolk 18.9 3.4 25.0 

it w/food 78@ 25.0 11.0 

it of items consumed 150 92 36 

mean it of items per fish 1.4 3.2 1.3 

median fish length (mm) 7.1 8.5 7.5 

length range 2.8-11.8 4.1-13.2 3.3-16.3 

*Larval fish with yolk sacs were not counted as empty. 

@One fish examined w/yolk sac and oil globule had a food item in gut. 

Total 

168 

14.5 

15.8 

106 

278 

2.0 

7.7 

2.8-16.3 



DISCUSSION 

DISTRIBUTION AND ABUNDANCE 

The size and abundance of larval freshwater drum was quantified for a 

number of representative areas to determine if significant seasonal, spatial 

and diel variations occur. Activities within Pool 7 that would cause 

radical disruptions in river flow or cause sedimentation and subsequent loss 

of critical habitat have the potential to drastically affect recruitment and 

have adverse effects on future year classes of fishes. The eggs and larvae 

of freshwater drum are pelagic, making them most susceptible of all fishes 

to direct negative impacts by main channel navigation. 

Holland and Sylvester (1983) reported that the main channel and border 

represented 67 percent of the total volume of Pool 7. They estimated, by 

average day data, that approximately 70 percent of the larval fish community 

was in areas that might be affected by direct negative impact from vessel 

passage in the form of wave action and direct damage. Catch data for this 

study indicates that 58.3 percent of the larval freshwater drum community 

was located in areas that are most likely affected by direct negative 

impact from commercial vessel passage. Samples collected from four habitat 

types in five transects of the pool provided an adequate sample to describe 

the larval freshwater drum community that may be impacted by commercial use 

of Pool 7 of the Upper Mississippi River. 

In this study significant differen~es (p<0.05) were observed in the 

abundance and average total lengths of larval drum when comparing main

channel surface and bottom, main-channel border and backwater sample sites. 

During day time sampling a greater abundance of larval freshwater drum were 

observed at the main channel bottom. This was not evident for samples taken 
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at midnight. Cada and Hergenrader (1980), Gallagher and Conner (1980), 

Taber (1969), and Tuberville (1979) also observed spatial and diel fluctua

tions in larval drum abundance. Taber (1969) and Tuberville (1979) data 

agrees with the results of this study. Gallagher and Conner (1980) found 

just the opposite collecting more larvae during daylight surface sampling. 

They attributed this positive phototaxis to an increase in turbulence and 

turbidity in the Lower Mississippi River. 

There are several reasons for fluctuations in larval fish abundance. 

A real fluctuation in abundance as a result of horizontal and vertical 

migration, phototaxis or absence of the larvae from the area, will show a 

variation in larval fish abundance. Gear avoidance and extrusion may also 

occur making a good representation of larvae abundance difficult. Larger 

larval drum would tend to avoid capture more easily than would smaller larvae 

when towing at the surface or in shallow waters. Freshwater drum over 12 mm 

were rare in my catches possibly due to net avoidance. Net avoidance can 

be either visually or nonvisually mediated. Visually mediated net avoidance 

is when the larvae sees the net and physically swims out of its path. Non

visual avoidance occurs when the larvae feels a disruption of the normal 

current or lack of it caused by a net being pulled through the water and 

swims away to avoid its turbulence (Cada 1980). Extrusion is another cause 

of misrepresenting a community when sampling with plankton nets. The mesh 

size employed in this study (0.505 mm) has proven to be adequate in other 

studies and effectively captured drum eggs and prolarvae early in the study. 

Data presented here provides evidence that freshwater drum exhibit 

negative phototropism, vertical migration, and/or gear avoidance. On the 

average larval freshwater drum were 4.5 times more abundant at main-channel 
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bottom than they were at main-channel surface during daylight sampling. The 

difference in abundance was not as evident between the shallower backwater 

and channel border sites and main-channel bottom. This significant 

difference in abundance was also recognized during the day time samples when 

a 24 hour sample was taken. Abundance of drum larvae was always signifi

cantly higher (7.3 - 3.2 times higher) at main channel bottom sites at 

mid-day, dusk and dawn. Only at midnight did abundance at main-channel 

surface, main-channel border and backwater exceed the abundance at main

channel bottom (2.4 - 5.5 times greater). 

Significantly greater total lengths also were evident and could be 

described much the same as abundance was above. These changes in size and 

abundance could be explained partially by an analysis of the behavioral 

changes that occur when larval drum becomes larger. A vertical migration 

downward may be to locate food, supported by Swedberg's and Walburg's (1970) 

data that suggested larger drum larvae begin feeding on benthic invertebrates. 

A change in food preference by larger drum collected was not found and 

consequently doesn't support migration to benthos feeding areas. The 

abundance of drum larvae at one site may represent a group of larvae that 

encompass the length range for the size most abundant in the population. 

If one size and/or age group dominates the community in numbers, any be

havioral or immediate response of that group, such as movement vertically 

or into a specific habitat type, would show greater abundance values for 

that area. 

The above discussion doesn't fully take into account the abundance of 

larval freshwater drum at main-channel border and backwater areas. It is 

evident that larval drum inhabit these areas although this evidence is 
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lacking in much of the bi-weekly data and totally absent from mid-day and 

dawn data. Consistent catches were made at dusk (1800 hours) and at mid

night (2400 hours) in main-channel border and backwater sites. These data 

support negative phototropism and vertical migration. Because of the high 

abundance of larvae at sites within lentic environments (Lake Onalaska 

North 24.1 larvae/100m3 and Lake Onalaska South with 6.7 larvae/100m3) 

the nocturnal appearance and protracted appearance during daylight hours 

may suggest a substantial drift of larvae from lentic nursery areas into 

the main channel or a movement into a nursery area from main-channel 

spawning. Transect IV (Sommers Chute) serves as a substantial side channel 

during high flow periods. A graph showing seasonal discharge and 

temperatures are shown in Figure 11. 

FOOD HABITS 

Daiber (1952) and Swedberg (1965) studied the food habits of freshwater 

drum. Their studies identified the food habits of adult drum, but their 

treatment of juvenile and larva fish was largely generalized. Both authors 

reported benthic invertebrates as food of young-of-the-year drum. Swedberg 

and Walburg (1970) provided a more complete description of food habits for 

drum larvae. They listed Daphnia and Cyclops as the principal food of 6-15 

mm fish. They also reported that drum larvae began feeding after yolk sac 

absorption. Clark and Pearson (1978) in their analysis of freshwater drum 

food habits listed cladocerans as the largest portion in the diet of larval 

drum. They also reported larval drum feeding well before yolk sac absorption. 

Twenty-six percent of the larvae they examined had both food in the gut and 

some yolk remaining. Also in their study 27.3 percent of the larvae between 

3 and 5 mm (standard length) had consumed other fishes. No freshwater drum 
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larvae collected during the course of this study had consumed other fish 

even though larval clupeids and cyprinids were available. The abundance 

of zooplankton in this riverine system would probably make selection of 

another larval fish as food unnecessary, and energetically inefficient. 

Only one prolarvae freshwater drum in this study had taken food before 

total yolk sac absorption. In a riverine system, water currents are likely 

to inhibit the physical movements of a semi-bouyant prolarvae making it 

difficult to search and capture food. Once the yolk sac is absorbed, the 

larvae become increasingly more mobile, allowing them to more effectively 

site hunt. 

Larval freshwater drum have pronounced morphological adaptations in 

their jaws that enable them to feed very early on large food items. Clark 

and Pearson (1978) performed extensive measurements and calculations on 

mouth parts of freshwater drum larvae and documented a rate of increase in 

maxilla growth greater for protolarvae than larger meso and post larvae. 

The result is a mouth gap to body ratio that is larger for protolarvae. A 

plot of maxilla length versus total length in this study did not support 

Clark and Pearson's data. Inconsistent measurements and distorted mouth 

gaps made this type of analysis tedious and somewhat unreliable. 

A protracted appearance of drum larvae was evident throughout the 

sampling season as indicated by the percentage of larvae with yolk sacs for 

the three bi-weekly samples (Table 9). The high percentage of larval drum 

with yolk sacs on 15 July indicate a second spawning by freshwater drum. 

This is not uncommon and was also reported by Swedberg and Walburg (1970) 

and Clark and Pearson (1978). 

Catch data from the single 24 hour sample revealing smaller numbers of 
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larvae with empty guts during daylight hours and the strong preference for 

Cyclops and calanoida copepods in the diet suggests that despite negative 

phototropism larval freshwater drum are site hunters. The size and shape 

of the prey is also important. It would seem probable that the width or 

depth of a food item would be more critical than length. Larval freshwater 

drum prefer a fusiform or oblong shaped food item, more so than they would 

a more gibbous-shaped item when the length of the two are equal. Helmet 

size and caudal spines of Daphnia retrocurva, D. dubia, and Q. pulex would 

most likely aid in the repulsion of a predator. Mathias and Li (1982) 

reported larval walleyes experiencing difficulty handling Daphnia pulex. 

After seizing a large daphnid a fish would open and close its mouth and 

opercula rapidly until the zooplankton was expelled. Balcer (personal 

communication) documented similar findings for larval rainbow smelt 

(Osmorus mordax). Measurements of Daphnia retrocurva revealed that the 

extension of the helmet increased the width of the animal by approximately 

50 percent. Prey choice by freshwater drum larvae is very much size 

specific, eliminating prey items greater or lesser than a certain size, 

supporting the argument that they are visual hunters. Occasionally small 

daphnids (Ceriodaphnia) were found in the gut contents. It can be argued 

that small zooplankters such as Ceriodaphnia and possibly rotifers were 

extruded from the plankton net. The absence of these animals in the gut 

suggest their injestion is rare. 

To evaluate effects on recruitment by examining distribution by size 

and abundance and examining food habits of larval freshwater drum is an 

effective way to describe a larval community. The recruitment of larval 

freshwater drum in two major habitats (main channel and lentic impoundments) 
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is likely to be affected by survival conditions in both habitats. One 

habitat will recruit into the other. To fully understand the pathways and 

the predator-prey interactions that occur would involve a more complete 

sampling of lentic nursery areas and the travel routes to lotic habitats. 
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