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Abstract 
 

The freshwater drum, Aplodinotus grunniens is a species of fish native to Manitoba that 

has the largest latitudinal range of any freshwater fish in North America yet despite this 

unique characteristic, growth and age characteristics of Manitoba drum have yet to be 

studied.  Freshwater drum from Manitoba are found at the northern portion of their 

distribution. This study investigated the length-at-age and weight data in Lakes Winnipeg 

and Manitoba.  Drum length-at-age data from Manitoba and Alabama lakes were 

compared and results show that drum at southern latitudes are longer at a given age than 

their northern counterparts and that northern drum grow to older ages.  Dorsal spines 

were explored as a possible alternative to the very reliable but destructive otolith aging 

method.  This study shows that dorsal spines are an accurate indicator of age for young 

drum (<6 years of age) but tend to underestimate the ages of older drum (~40 years of 

age).   

Supervised by S. Forbes.  
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Introduction 
 

The freshwater drum, Aplodinotus grunniens is a freshwater fish native to Manitoba.  It 

has the largest latitudinal distribution of any North American freshwater fish (Burr, 

1992).  Freshwater drum have other life history traits that contribute to its distinctive 

nature; it is a natural predator on the invasive zebra mussel; it produces pelagic eggs (rare 

in freshwater fish); the male produces a loud drumming sound with the swim bladder 

during the spawning season and they can reach ages of > 70 years (Pereira et al., 1993 

and Stewart and Watkinson, 2004). Despite these traits, little research has been done on 

freshwater drum in Manitoba.  Basic characteristics of these fish, such as length-at-age 

(ie. growth rate), length-weight relationships and reproductive characteristics need to be 

determined for Manitoba populations.  The first objective of this study was to provide 

basic information about the freshwater drum in Manitoba.   

Freshwater drum have generated some interest as possible biological controllers 

of the invasive zebra mussel.  Previous studies have shown that although drum may help 

to reduce zebra mussel numbers, they will not be able to completely eradicate the species 

due to selective predation on relatively small mussels.  (French, 1995) 

Previous studies of a Minnesotan population of freshwater drum have reported 

that the fish can reach ages of about 70 years.  (Pereira et al., 1993)  In this study, the 

oldest fish caught was 40 years old however, there is reason to believe that the fish would 

reach ages that rival the Minnesotan population because fish at least 200 mm longer than 

the 40 year old fish caught for this study have be reported by others (Stewart and 

Watkinson, 2004) and seen by the author.   
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When fish can grow to be as old as the drum are, non-destructive aging methods 

are always preferred.  Scales have proven to be an unreliable method of aging for 

freshwater drum by previous research, often under estimating the age of the fish as they 

get older.  (Goeman et al., 1984)  The second objective of this study was to determine 

whether or not dorsal spines would prove to be a reliable non-destructive aging method 

when compared to the most reliable method of aging fish, sagittal otoliths, which 

unfortunately requires the sacrifice of the fish (Erickson, 1979).  I expected to find that 

dorsal spines would under estimate the ages of drum and thus prove to be unreliable 

when compared to otoliths. 

The third objective of this study was to determine if there are differences in size and age 

of freshwater drum along its large latitudinal gradient.  The ages and lengths of drum 

from Manitoba were to be compared to populations in Alabama.  I expected to find that 

there was a difference in the age and total length structures of each population of 

freshwater drum.   

 

Life History 
 

Freshwater Drum (Aplodinotus grunniens) is a freshwater fish belonging to the 

taxonomic family Sciaenidae.  See Appendix A for a map of the North American 

distribution, which stretches from the Ucumacinta Bay in Guatemala to the Nelson River 

in Manitoba.  (Burr, 1992) In Manitoba, drum are found in Lakes Winnipeg and 

Manitoba, the Red River, the Nelson River and the Assiniboine River west to Brandon.  
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There are unconfirmed reports of freshwater drum caught in Dauphin Lake.  (Stewart and 

Watkinson, 2004)   

Freshwater drum is a laterally compressed, silver coloured, deep bodied fish.  Its 

lateral line system extends onto the peduncle, to the margin of the unforked caudal fin.  

They have spines in their anterior dorsal fin, anal fin and pelvic fins.   

Freshwater drum are typically benthivores, feeding on benthic invertebrates.  

They have fused pharyngeal bones and teeth which enable them to crush the hard shells 

of their prey.  (Stewart and Watkinson, 2004)  Young-of-year drum were found to have a 

diet consisting primarily of planktonic Cladocerans whereas yearlings fed on primarily 

Dipterans.  As the drum approached a total length about 250 mm, they began to rely more 

on Cladocerans (mostly Daphnia spp. and Leptodora kindti) and less on Dipterans.  

When the drum grew to a total length of 250 mm and longer, they began to turn to 

piscivory and fed on fish and fish eggs.  (Bur, 1982; Wrenn, 1968)  In addition to eating 

fish, drum are known molluscivores and include the invasive zebra mussel in their diet 

when their total length exceeds 250 mm.  (Morrison et al., 1997)  Following the zebra 

mussel invasion of Lake Erie, zebra mussels had been found to comprise up to 100% of 

the diets of large drum (total lengths of 375 – 574 mm) (French, 1997).  It has been 

speculated that freshwater drum, in addition to other molluscivores, may serve as 

biological controllers of zebra mussels.  (French, 1993)  However, more recent studies 

have shown that drum tend to feed only on zebra mussels that are 22 mm or less in 

length, thus drum would only be effective at reducing zebra mussel numbers and not 

eradicating an entire population.  (French, 1995)   
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Freshwater drum spawn in mid to late June at water temperatures around 20 – 

23°C.  (Stewart and Watkinson, 2004)  The spawning period has been reported to occur 

from June to August in Lake Erie.  (Bur, 1984)  During the spawning period, male drum 

can be heard producing a drumming sound with their swim bladders, a possible mate 

attraction mechanism.  Mating occurs at mid-depth, the resulting eggs are pelagic, a rare 

characteristic of North American freshwater fish.  (Palmer, 1995)  The females of this 

iteroparous species carry eggs that vary in size, with only the largest being ovulated 

during spawning and many becoming atretic half-way through the spawning period.  

(Palmer, 1995)  Female drum from the Red Lakes in Minnesota mature at age 9 years 

(Palmer, 1995) and at ages 3-7 years in Lake Erie (Bur, 1984).  Male drum mature at ages 

2-6 years in Lake Erie.  (Bur, 1984)   

Freshwater drum grow quickly during the first year, with growth tapering off as 

they get older and bigger.  (Bur, 1984)  Freshwater drum are a long-lived species, the 

oldest being recorded at 71 years of age in the Red Lakes of Minnesota (Pereira et al., 

1993).  
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Methods 
 

Study Area  
 

Lake Winnipeg is the tenth largest (by area) freshwater lake in the world (at 23,750 

square kilometers) and its watershed is Canada’s second largest (953,250 square 

kilometers).  The lake has two basins: north and south.  The lake is shallow with an 

average depth of about 12 meters but has a few deep areas (up to 36 meters deep) and 

therefore experiences almost no thermal stratification (except in the deep areas).  

(Manitoba Water Stewardship) The lake is currently undergoing further eutrophication; 

algal blooms are frequent, causing decreased water quality.  Lake Manitoba is one of the 

14th largest freshwater lakes in Canada and has an area of 4,624 square kilometers.  Both 

lakes contribute to Manitoba’s 30 million dollar annual commercial fishing industry. 

(Manitoba Water Stewardship) 

 

Sample Collection 
 

Freshwater drum populations were collected at mid-depth from the south basin of Lake 

Winnipeg in October, 2003 by Fisheries and Oceans Canada (Freshwater Institute) 

employees with trawls.   Total lengths and weights were recorded before the fish were 

packaged in plastic bags for freeze storage. Other drum from Lake Winnipeg were 

collected by local fishermen from the Manigotagan area and packaged in plastic bags and 

frozen. 
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Freshwater drum populations were sampled from Lake Manitoba in the St. 

Laurent region in the summer of 2006.  Fish were caught by a seine net, weighed, 

measured and packaged in a plastic bag for freeze storage.   

Each fish was assigned a specimen number.  The standard length (length from tip 

of the snout to the flex in peduncle), total length and weight were measured again after 

thawing in late 2006.   

 

Otolith Extraction, Processing and Age Determination 
 

Sagittal otoliths are calcified structures (calcium carbonate and protein) found in the inner 

ears of fish which enable the fish to orientate itself within its environment.  Annular 

growth rings (annuli) are laid down on the otoliths.  The pair of sagittal otoliths were 

extracted from the semicircular cavities of the inner ear by cutting through the isthmus 

and entering the cranium through the roof of the oral cavity.  Each otolith was rinsed in 

water and dried.  The nuclei of each otolith were marked with an ink dot and allowed to 

cure completely for about a week.  Epoxy resin was prepared by mixing 2 parts Cold 

Cure hardener with 1 part Cold Cure resin.  Individual ice cube tray compartments were 

labeled with corresponding specimen numbers.  One otolith from each pair was placed in 

its ice cube tray compartment and immersed in epoxy and allowed to cure for at least a 

week.  When the blocks cured, a thin section was taken by making two consecutive 

transverse cuts, 70 units apart, with a Buehler low speed precision saw.  The units on the 

saw micrometer were arbitrary and seemed to differ between models.  The two cuts were 

made to the left and the right of the marked nucleus as to contain the nucleus and all 
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annular growth rings.  The thin sections were mounted on glass microscope slides with 

mounting medium Cytoseal 280 and allowed to dry.  The otolith sections were viewed 

under a dissecting microscope using transmitted light and digital photomicrographs were 

taken of the magnified otolith sections.  The pictures were digitally adjusted with Adobe 

Photoshop in order to enhance the clarity of the image and to increase the contrast 

between the dark and light areas of the sections when needed.  The author determined the 

age predicted by the otolith sections in three initial readings, with a break between each 

reading.  Readings were done from both the slides and the photos depending on which 

was easier to read.  To increase precision, a second, more experienced reader, determined 

ages for a sub-sample of otoliths from all length classes.  (Power et al., 2006)  A “final” 

age was assigned to each fish either when all three initial readings were identical, or if 

two of the three initial readings were identical and were supplemented by the fourth 

reading done by the experienced reader.  Each reading was done on non-consecutive days 

or at non-consecutive hours to reduce reader bias.   

 

Dorsal Spine Collection, Processing and Age Determination 
 

The first two dorsal spines of the anterior dorsal fin were removed with bone shears as 

close to the body as possible and allowed to dry.  A sheet of plastic with a grid, with each 

square labeled 1-100 was used to embed the spines.  The pairs of spines were placed in a 

square and covered completely with a spoonful of epoxy.  The grid number was recorded 

along with the corresponding specimen number.  Two thin sections were taken at the base 

of the dorsal spines and mounted on slides in much the same manner as described for the 
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otoliths.  The slides were observed under a dissecting microscope using transmitted light 

and sometimes a compound microscope if a higher magnification was required.  The 

aging method described for the otolith sections was also followed for the dorsal spine 

sections.  Aging of dorsal spines was completely independent from otolith readings, and 

vise versa.  As in the otolith age determination, the author aged the dorsal spine section 

three times and a second, more experienced reader, determined ages for a sub-sample of 

spines that included all length classes.  A “final” age was assigned to each fish when 

either all three initial readings were identical or if two of the three initial readings were 

identical and were supplemented by the fourth reading.  Each reading was done on non-

consecutive days or at non-consecutive hours to reduce reader bias.   

Otolith and dorsal spine sections showed annular growth rings (annuli) which 

resulted from differences in fish growth and differences in composition.  The light 

transparent areas of the otoliths and dorsal spines (comprised mostly of protein) are laid 

down during the summer months due to the increased feeding and consequent growth of 

the fish.  The dark areas of the otoliths and spines (comprised of more minerals and less 

protein) are laid down during the winter months when feeding and growth is minimal. 

 

Data Analysis 
 

Data such as weight, total length, standard length, age as determined by dorsal spines and 

age as determined by otoliths were entered into an Excel spreadsheet.  Regressions were 

constructed illustrating the relationships between total length and age, and total length 

and weight.  A correlation between the ages as determined by otoliths and those by spines 
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was constructed.  Only the Lake Winnipeg sample underwent the aging method 

comparison because spines from most of the Lake Manitoba sample were unavailable 

because after the lengths, weight and sex of the fish were recorded, only the heads were 

stored.  In order to determine whether or not a relationship exists between the length-at-

age data of the populations sampled from Manitoba and Alabama, a multiple linear 

regression model was constructed.  Andrew Rypel from the University of Alabama 

provided raw data from his research for this comparison.  Length-at-age data from Rypel 

et al., 2006 were entered into an Excel spreadsheet along with length-at-age data from 

Lake Winnipeg.  A multiple linear regression model was constructed where age was the 

independent variable, length was the dependent variable and location was the “dummy” 

variable.  Age was log (+1) transformed because a linear regression model was used and 

the untransformed ages do not show a linear relationship.   
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Results 
 

Comparison of Aging Methods 
 

Age as determined by the otolith method will be accepted as the true age of the fish 

because ages determined from otolith sections have proven to be the most accurate.  

Otolith ages ranged from 0 to 40 years with a mean age of 4.5 years and a modal age of 2 

years.  Dorsal spine ages ranged from 0 to 35 years with a mean age of 3.4 years and a 

modal age of 1 year.   See Appendix B for raw age data from both otoliths and spines.   

For the most part, the ages as determined by the dorsal spines were one year less than the 

ages as determined by otoliths (Figure 1), resulting in an almost perfect correlation (r = 

0.9971).  However, spines from the 40 year old fish underestimated age by as much as 6 

years (Figure 6).  The dorsal spines gave an age 0 (having no distinguishable annuli) for 

fish which had otolith ages of 0 and 1, but it is possible to distinguish between the two 0-

aged spines.  The 0-aged spine which corresponded with the 0-aged otolith was small, v-

shaped and very light in colour (Figure 2) whereas the 0-aged spine which corresponded 

to the 1-aged otolith was larger and dark with a v-shaped, light centre (Figure 3).  Figure 

4 illustrates a perfect correlation between spine age and otolith age from the same 

specimen.   Figures 5 and 6 show otolith sections from a 0-aged fish and 40 year old fish, 

respectively.   
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Age estimates - dorsal spine vs. otolith

1
1

2

8

1
116

240

5

10

15

20

25

30

35

40

45

0 5 10 15 20 25 30 35 40 45

Age estimate from otoliths

A
ge

 e
st

im
at

e 
fr

om
 d

or
sa

l s
pi

ne
s

Figure 1:  Age estimates for freshwater drum by use of dorsal spines and sagittal 
otoliths.  (n = 36)  The line represents a perfect correlation.  Numbered points 
indicate the amount of specimens exhibiting those age estimates.   



12 

 

 
Figure 2:  Dorsal spine section showing no annuli.  This spine was taken from a fish 
which had otolith sections that also showed no annuli (aged as 0). Magnification is 
40X. 
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Figure 3:  Dorsal spine section showing no annuli.  This spine was taken from a 1 
year old fish (as determined by otolith section).  Magnification is 20X. 
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Figure 4:  Otolith and dorsal spine sections from the same fish.  The otolith (above) 
gives and age of 5 years and the spine (below) gives an age of 4 years.  Notice the 
dark and light areas from both sections which correspond to winter and summer 
growth respectively.   
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Figure 5:  Sectioned otolith from a 0-aged fish having a weight of 0.7 grams and a 
total length of 45 millimeters.  This fish was caught on October 2nd and had a full 
season’s growth. 
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Figure 6:  An otolith (above) and dorsal spine (below) section from the same fish, 
having a weight of 1700 grams and a total length of 503 millimeters.  The otolith 
section gave an age of 40 years and the dorsal spine section gave an age of 34 years.  
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Figure 7:  Magnifications of dorsal spine from Figure 6.  Top photo was taken at 40x 
magnification and the middle and bottom photos were taken at 40x and further 
magnified using Adobe Photoshop.   
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Age and Growth 
 

The freshwater drum sampled from Lake Winnipeg ranged in age from 0 to 40 years and 

in length from 45 mm to 617mm (Figure 8).  However, fish from ages 6 to 33 were not 

represented in the Lake Winnipeg sample, leaving a large gap in the age distribution of 

the sample and a small gap in the total length distribution of the sample.  Gaps in age 

classes have been observed in other literature (Palmer, 1995; Pereira, 1992) and thus it 

was not unexpected.  The Lake Manitoba sample had fish which range from 1 to 22 years 

and total lengths from 70 mm to 515 mm.  Freshwater drum appear to grow relatively 

quickly during the first years of growth, slowing as the fish gets older.  The drum grew 

about 300 mm within the first 5 years of life and it would take them at least 30 years to 

grow another 300 mm.  Weight increased slowly until the fish reached a total length of 

about 350 mm, after which the weight increased dramatically with total length (Figure 9).   
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Age-length relationship in Alabama vs. Manitoba 
freshwater drum
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Figure 8:  Total length (mm) at age (as determined by otoliths) of freshwater drum 
sampled from Lake Winnipeg (n = 56), Lake Manitoba (n = 7) and Alabama (n = 
145). 
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Total length vs. weight
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Figure 9:  Weight (g) at total length (mm) of freshwater drum sampled from Lake 
Winnipeg (n = 54) and Lake Manitoba (n = 7).  Equation does not include samples 
from Lake Manitoba. 
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Comparison of Age-length Relationship of Manitoba and Alabama Freshwater 
Drum 
 

The Manitoba and Alabama drum were compared by constructing a multiple linear 

regression model.  The Lake Winnipeg sample was compared to the Alabama population 

giving an adjusted R2 value of 0.745874 (Table 1) however when the Lake Manitoba 

sample was included in the analysis, the adjusted R2 value increased slightly to 

0.74947671 (Table 2) thus resulting in a better regression model.  The adjusted R2 value 

indicates that the data fits the regression model well.  Data from Table 2 indicates that the 

Alabama fish are longer at a given age and that there is a difference due to location.  Both 

are significant however, the data is difficult to interpret but Figure 1 can be used to 

illustrate these significant differences.  
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Table 1:  Multiple linear regression statistics showing the relationship of length-at–
age data between Lake Winnipeg and Alabama drum. 

Regression Statistics 

Multiple R 0.865229 
R Square 0.748621 
Adjusted R 
Square 0.745874 
Standard Error 3.491276 
Observations 186 

 

  df SS MS F 
Significance 

F 

Regression 2 6642.815 3321.407 272.492 1.35E-55 
Residual 183 2230.589 12.18901   
Total 185 8873.403       

 

  Coefficients 
Standard 

Error t Stat P-value 

Intercept -4.5894 0.558409 -8.2187 3.67E-14 
log(age+1) 15.06279 0.646264 23.3075 1.14E-56 
Location 2.212823 0.636535 3.476359 0.000635 
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Table 2:  Multiple linear regression statistics showing the relationship of length-at-
age data between Manitoba (including both Lake Winnipeg and Lake Manitoba 
samples) and Alabama drum. 

Regression Statistics 

Multiple R 0.86722911 
R Square 0.75208633 
Adjusted R 
Square 0.74947671 
Standard 
Error 3.47102814 
Observations 193 

 

  df SS MS F 
Significance 

F 

Regression 2 6944.437858 3472.219 288.1979 2.87438E-58 
Residual 190 2289.126909 12.04804   
Total 192 9233.564767       

 

  Coefficients 
Standard 

Error t Stat P-value 

Intercept -4.5674878 0.545058863 -8.37981 1.16E-14 
log(age+1) 15.0331545 0.626479094 23.99626 2.05E-59 
Location 1.96041086 0.590661975 3.319006 0.001083 
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Discussion 
 

Age Determinations by Otoliths and Dorsal Spines 
 

Sectioned otoliths and spines from freshwater drum were fairly easy to read when viewed 

under microscope and agreement within readers (the author and the experienced reader) 

was high, never varying by more than 1 year when appropriate microscopes with high 

magnification were available.  The only difficulty encountered when aging from otoliths 

was determining the first annulus on the sections.  This problem was overcome by 

superimposing the photo of a 0-aged otolith (Figure 5) on the photo of the otolith in 

question.  The superimposed portion would correspond with the dark area at the core of 

the otolith (Figure 6).  A similar problem with determining the first year was also 

encountered by Pereira, et al. (1993).  Interpretation errors when determining ages from 

hard structures of fish were found to occur more frequently during the first years of life 

rather than later.  Interpretation errors actually decrease, rather than increase with the 

number of annuli counted.  (Marriott and Mapstone, 2006)  Scales have already proven 

themselves as inaccurate estimators of age for freshwater drum, underestimating the age 

of older drum by as much as 60%.  (Goeman et al., 1984)  Scales tend to underestimate 

the age of older fish due to an inability to distinguish outer annuli due to crowding which 

in turn is due to decreased growth.  (Borkholder and Edwards, 2001; Metcalf and 

Swearer, 2005)  Crowding of outer annuli was seen for older fish when examining the 

dorsal spines, however under increased magnification annuli were distinguishable.  This 

observation was supported by observations made in Borkholder and Edwards, 2001.  

Dorsal spines may also underestimate age due to loss of annuli when the spine is not cut 
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close enough to the body.  (Graynoth, 1996; Welch et al., 1993)  Previous studies have 

not only shown that dorsal spines are an accurate method of aging but that the method is 

also non-destructive.  Metcalf and Swearer, 2005 have found that when dorsal spines are 

harvested from Notolabrus tetricus, the fish not only survived the duration of the 

experiment but that they resumed swimming, feeding and aggressive behavior quickly 

after handling and that after 4 weeks, the fish had re-grown the dorsal fin membrane 

which had been cut during the spine clipping.  Non-lethal, yet accurate methods for aging 

are always preferred.  Results from this research show that using dorsal spines for aging 

does underestimate age by one year in young fish (<6 years old) but consistently so and 

therefore spines would be an accurate aging method for young drum.  The dorsal spines 

of old drum (~ 40 years old) underestimated age by as much as 6 years.  Dorsal spines 

did not give the exact same age as the otoliths of older fish.  Otoliths are accepted as the 

best estimator of the ages of fish.   

 

Interpretations of Growth Patterns 
 

Freshwater drum grow very quickly during the first few years of life, particularly in the 

first year.  It is speculated that relatively quick growth during the first growing season is 

intended to offset the consequences of a short growing season.  (Braaten, 2002)  Previous 

studies have shown that over-winter mortality of 0-aged freshwater drum is size selective, 

(Braaten and Guy, 2004) and that young fish may need to acquire sufficient length and 

energy reserves to enable them to survive the long, harsh winter.  (Hurst and Conover, 

1998)  Over-winter mortality of fishes is more likely if the winter season is lengthy and 
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severe (Fullerton et al., 2000).  Manitoban winters are often both severe, with 

temperatures often reaching – 20°C for days on end, and lengthy, often lasting from the 

beginning of November to the end of March.  If there is a minimum length requirement 

for over-winter survival, rapid growth may help to reach that length.  (Schlosser, 1998)  

Osmoregulatory impairment is one possible cause of over-winter mortality in freshwater 

drum (Bodensteiner and Lewis, 1992) and smaller fish may be more susceptible to 

osmoregulatory impairment and death than larger fish.  (Johnson and Evans, 1990)  

Osmolality in fish decreases as the water temperature decreases, in fact, freshwater drum 

with total lengths less than 200 mm are intolerant of temperatures near 0°C.  Low 

temperature tolerance of freshwater drum is a function of both time and temperature 

(Bodensteiner and Lewis, 1992).   Size selective predation on freshwater drum may be 

another mechanism of size selective winter mortality.  (Miranda and Hubbard, 1994)  

Being larger may increase the chance of survival against predation.  The longest drum 

sampled from Lake Winnipeg was 617 mm, yet there have been unverified reports of 

drum sighted at lengths of about 890 mm.  (Stewart and Watkinson, 2004)  Freshwater 

drum have weights that increase with length, increasing dramatically once the fish have 

reached a total length of about 350 mm.  It is possible that this remarkable increase in 

weight may correspond to the age at which the gonads begin to mature and thus enlarge.  

Previous studies have shown that freshwater drum mature at ages that range from 2-7 

years in Lake Erie (Bur, 1984) and at ages around 9 years in the Red Lakes in Minnesota 

(Palmer, 1995).  The 10 and 11 year old drum from Lake Manitoba were mature but a 3 

year old drum from Lake Manitoba was immature, thus maturity of drum in Lake 

Manitoba occurs between the ages of 3 and 10 years.  Drum at age 5 in Lake Winnipeg 
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showed total lengths at around 350 mm.  Based on other literature, it is possible that these 

5 year old fish were mature or nearing maturity, however without concrete maturity-at-

age data from Manitoban drum, this is just speculation. 

 

Age and its Possible Effect on Population Stability 
 

Manitoban freshwater drum sampled for this research were as old as 40 years and had 

corresponding total lengths in the 430 – 500 mm range.  With unverified reports of 

Manitoban drum reaching total lengths of 890 cm and verified reports of Minnesotan 

drum reaching ages of 71 years (Pereira et al.,1993), we can speculate with some 

excitement that Manitoban drum may also reach the same impressive ages, rivaling that 

of the famous lake sturgeon (Acipenser fulvescens).  The longevity of these fish may spur 

concerns about the stability of the population seeing as how they are often caught as by-

catch.  However, unlike the lake sturgeon, who require as much as 25 years to mature 

(Stewart and Watkinson, 2004), drum seem to mature early in comparison at ages ranging 

from 2-9 years (Bur, 1984; Palmer, 1995).  Drum possess another characteristic shared 

with lake sturgeon that may affect its stability.  Recruitment is sporadic and there may be 

long periods in which little or no recruitment occurs possibly due to episodic ovarian 

development and episodic spawning.  (Pereira et. al, 1992; Stewart and Watkinson, 2004)  

Despite this reproductive uncertainty, freshwater drum continue to be common within 

their large range and may possibly be an example of Bet-Hedging Theory (Mann and 

Mills, 1979) which states that iteroparity and high longevity are traits that may counteract 

the episodic recruitment.    
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Large Gaps in Age Distribution 
 

The large gaps in the age distribution of the Lake Winnipeg drum are not uncommon, as 

stated earlier however, the reason is unknown.  There are three possible explanations: 

there was an error in sampling equipment, the age classes simply do not exist within the 

population and the drum were not in the areas sampled during the sampling period.  An 

error in sampling equipment would result due to size selectivity.  However, refer back to 

Figures 1 and 2 and notice that there are no gaps in the total length or the weight 

distributions of Lake Winnipeg drum.  Therefore since the sampling equipment was able 

to harvest both the very small sizes and the very large sizes, it seems fair to assume that 

the equipment was capable of capturing all intermediate sizes.  It is possible that the age 

classes missing from the Lake Winnipeg sample simply do not exist.  Although there 

have been reports that freshwater drum exhibit sporadic ovarian development and 

spawning (Pereira et al., 1992), it is hard to believe that an age gap of 29 years is due to 

episodic recruitment.  It seems that the most likely cause is that the drum were not 

present in the areas sampled.  Seasonal movement of drum in Manitoban lakes is 

unknown.  
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Changes in Population Dynamics over a Latitudinal Gradient 
 

Manitoba freshwater drum are significantly shorter in total length at a given age than 

Alabama drum.  Manitoba drum reached ages twice these observed in lenthic freshwater 

drum in Alabama.  There was a significant relationship between length-at-age data and 

latitudinal location.  

In ichthyology, there are generally accepted trends that most fish tend to follow 

regarding growth over a latitudinal gradient due to natural variations in water temperature 

(Ostazeski and Spangler, 2001) and length of the growing season.  Longevity of fish is 

greater at northern latitudes and length at a given age is shorter at northern latitudes when 

compared to southern fish.  (Braaten, 2002; Quist and Guy, 2003)  Longevity of 

freshwater drum does seem to increase from south to north.  As stated earlier, Manitoba 

drum reach maximum ages twice that of the maximum ages of the Alabama drum.  The 

total body length however, was significantly larger in the Alabama population and thus 

these findings follow a popular trend.  Drum from the Alabama population grow to 

longer lengths in their first year, probably due to the increased length in the growing 

season.  A previous study found that the growth rates during the first growing season 

were strongly and positively correlated with latitude.  (Braaten, 2002) 
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Conclusions 
 

1. Growth in body length (total length) of freshwater drum in Manitoba occurs 

rapidly during the first 5 years of life and begins to slow considerably afterwards. 

2. Body weight increases slowly with total body length until the body length is about 

350 mm, after which body weight increases dramatically with total body length, 

which may correspond with maturity. 

3. Dorsal spines do offer a reliable method of non-destructive aging for younger 

drum (<6 years of age) but underestimate the ages of old fish (~40 years of age) 

by as much as 6 years.   

4. Populations of freshwater drum in Alabama have significantly larger total lengths 

at a given age when compared to Manitoban populations of freshwater drum. 

5. Manitoba drum reach maximum ages at least twice those of freshwater drum from 

Alabama. 
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Appendices 
 
 

 

 
Appendix A:  The North American distribution of freshwater drum (Aplodinotus 
grunniens) which extends from the mouth of Nelson River in Manitoba to 
Guatemala (Top).  A close up look of the Manitoba distribution (bottom).  

Source: Google Earth 
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Unshaded areas indicate otolith ages.   
Shaded areas indication dorsal spine ages. 
*  Age was determined using a dissecting microscope for which high magnification 
was not available.   
Sample 

# 
First 
Age 

Second Third Alt. 
Reader 

Final First Second Third Alt. 
Reader 

Final 

12F 5 5 5  5      
13F 2 2 3  2 1 1 1  1 
14F 6 5 5 5 5 4 4 4  4 
15F 5 5 5  5 4 4 4 4 4 
16F 2 2 2  2 1 1 1  1 
17F 2 2 2  2 1 1 1  1 
18F 5 5 5  5 4 4 4  4 
19F 5 5 5  5 4 4 4  4 
20F 40 40 40  40 32 34 34 18* 34 
21F 2 1 1 1 1 0 1 1  0 
22F 3 3 3  3 1 1 2  1 
23F 4 2 2 2 2 0 0 0  0 
24F 2 1 1 1 1 0 0 1 0 0 
25F 2 2 2  2 1  1  1 
26F 2 2 2  2 1 1 1  1 
27F 5 5 5  5 4 4 4  4 
28F 40 40 40  40 35 34 35  35 
29F 2 2 2 2 2 1 1 1  1 
30F 2 2 2  2 1 1 1  1 
31F 3 3 2  3 2 1 2 2 2 
32F 2 2 2  2      
33F 2 2 2  2 1 1 1  1 
34F 5 5 5  5 4 4 4  4 
35F 2 2 3  2 1 1 1  1 
36F 2 2 2  2 1 1 1  1 
37F 2 2 2  2      
38F 2 2 3  2 0 1 0 0 0 
39F 5 5 5  5 4 4 4  4 
40F 0 0 0  0      
41F 0 0 0 0 0      
42F 2 2 2  2 0 0 1 1 1 
43F 3 2 2 2 2 0 1 1  1 
44F 2 2 2  2      
45F 5 5 5  5 4 4 4 4 4 
46F           
47F 2 2 2 2 2 1 1 1  1 
48F 2 2 2  2 1 1 1  1 
49F 2 2 2  2 1 1 1  1 
50F 5 5 5  5      
51F 0 0 0  0      
52F 0 0 0  0 0 0 0 0 0 
53F 0 0 0  0      
54F 0 0 0  0 0 0 0  0 
55F 0 0 0  0 0 0 0 0 0 
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56F 0 0 0  0      
57F 0 0 0  0 0 0 0  0 
58F 0 0 0  0      
59F 2 2 2 2 2 1 1 1  1 
60F 0 0 0  0      
61F 0 0 0  0      
62F 0 0 0  0      
63F 0 0 0  0      
64F 0 0 0  0      
5(F) 35 35 35 35 35      
6(F) 34 34 34 34 34      

Appendix B:  Raw age data from Lake Winnipeg sample.  Blank cells (other than 
from the alternative reader data) are due to unreadable otoliths and spines due to 
damage during preparation or because spines were not available.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 


