Rare, Threatened, and Endangered
Fish Species of Southern Ontario:

Status Reports

Submitted to: Department of Supply and Service
Department of Fisheries and Oceans
National Museum of Natural Sciences

September 1980

Beak Consultants Limited




RARE, THREATENED AND
ENDANGERED FISHES

IN SOUTHERN ONTARIO:
STATUS REPORTS

A Report for

DEPARTMENT OF SUPPLY AND SERVICES
DEPARTMENT OF FISHERIES AND OCEANS
NATIONAL MUSEUM OF NATURAL SCIENCES

September 1980




EXECUTIVE SUMMARY

Status reports for thirteen species of fish which have been considered for
inclusion in the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) list of rare, threatened, endangered and extinct fishes of Canada were
prepared. The Canadian ranges of all species for which status reports have been

prepared are mainly contained within southern Ontario.

During the period August 1979 to September 1980 a records and field research
program was conducted. The records research component of this program con-
sisted of a search of all available Ontario Ministry of Natural Resources data,
federal‘and provincial museum records, and an extensive literature review.
Scientific authorities were also invited to comment on source information and ;o
contribute data when possible. The field research program was separated into
two sampling units, the first extended from August to October 1979, and the
second from May to June 1980. Seines and electrofishing units were used. Over
two hundred samples were taken throughout southern Ontario. Nine of the
thirteen species for which status reports were prepared were captured during
this survey. The proposed status, population trend, major water body of capture
and justification for proposing a status for each species is given opposite the

species names in Table 1.
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Table 1: Rare, threatened and endangered fish species of southern Ontario, Status Summary

SPECIES STATUS POPULATION OCCURS IN STATUS JUSTIFICATIONS
TREND
Spotted gar Rare Uncertain Lake Erie, Lake St. Clair fringe of range
Lepisosteus oculatus . restricted range in Canada
low population numbers
Stoneroller Bare Stable or Thames River, Niagara River fringe of range
Campostoma anomalum Expanding restricted range in Canada
locally abundant -
Redside dace Threatened Declining Tributaries to western Lake low population numbers
Clinostomus elongatus Ontario, Crand R., Saugeen R. restricted range in Canada
man~induced habitat degradation
Silver chub Rare Uncertain Lake Erie, lLake St. Clair fringe of range
Hybopsis storeriana St. Clair R., possibly S. Man. restricted range in Canada
low population numbers
Gravel chub Endangered Possibly Thames R. fringe of range
Hybopsis x—-punctata Extirpated restricted range in Canada
extremely low population numbers
possible habitat degradation
Pugnose Shiner Endangered Possibly Lake Erie, St. lawrence R. habitat degradation
Notropis anogenus ’ Extirpated restricted range in Canada
extremely low population numbers
Pugnose minnow Threatened Declining Lake St. Clair, Thames R., northern fringe of range
Notropis emilise Sydenham R., tributaries to restricted range in Canada
Lake Erie low population numbers
man-induced habitat degredation
Silver shiner Rare Stable Grand R., Thames R. fringe of range
Notropis photogenis restricted range in Canada
locally abundant
Spotted sucker Rare Uncertain Lake St. Clair, Thames R., fringe of range
Minytrema melanops Lake Erie, Sydenham R. restricted range in Canada
low population numbers
River redhorse Threatened Declining Mississippi R., Grand R., restricted range in Canada
Moxostoma carinatum Ausable R., S. Que. low population anumbers
population possibly reduced by
removal of adult specimens
Black redhorse Threatened Uncertain Grand R., Thames R., restricted range in Canada
Moxostoma duquesnei tributaries to Lake Erie low population numbers
man=-induced habitat degredation
Brindled madtom Rare Stable Sydenham R., Lake St. Clair, fringe of range
Noturus miurus Lake Erie and its tributaries restricted range in Canada
low population numbers
Blackstripe topminnow Rare Stable Sydenham R. fringe of range

Fundulus notatus

restricted range in Canada
man-induced habitat degradation




Each status report provides species specific information on distribution,
population structure and biology of Canadian populations. Comparative and

supplementary information are included from pertinent literature.

The status of a species was determined using the formulated data base. Each
species was placed into a category of rare, threatened or endangered, no species
was designated extinct. The categories of rare, threatened, endangered, and

extinct are taken from approved COSEWIC terminology, that being:

RARE SPECIES: Any indigenous species of fauna or flora that, because of its
biological characteristics, or because it occurs at the fringe of its
range, exists in low numbers or in very restricted areas in Canada but is

not a threatened species.

THREATENED SPECIES: Any indigenous species of fauna or flora that is likely to
become endangered in Canada if the factors affecting its vulnerability do

not become reversed.
ENDANGERED SPECIES: Any indigenous species of fauna or flora whose existence in

Canada is threatened with immediate extinction through all or a signi-

ficant portion of its range, 6wing to the action of man.
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EXTIRPATED SPECIES: Any indigenous species of fauna or flora no longer existing

in the wild in Canada but existing elsewhere.

EXTINCT SPECIES: Any species of fauna and flora formerly indigenous to Canadé

but no longer existing anywhere.

Tmmediate threats to the welfare of a species are determined and general and
specific recommendations for the maintenance and monitoring of each species in
Canada are proposed. Each status report contains a list of museum specimens

and literature references used during the preparation of the individual report.
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INTRODUCTION

During the spring of 1979, Dr. D. E. McAllister and C.G. Gruchy, both of thé
National Museum of Natural Sciences and G.L. Robins of the Department of
Fisheries and Oceans submitted to the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) a list of twenty—-two species of fish that were

believed to be rare, threatened, endangered or extinct in Canada.

Canadian studies of these fish had been undertaken in the minority of cases. A
very small Canadian data base existed for the majority of species that were
included in the COSEWIC submittal. A need for further data with which to

determine the status of these fish in Canada was recognized.

Beak Consultants Limited (BEAK) successfully submitted an Unsolicited Proposal
to the Department of Supply and Services and was awarded a contract to research
and prepare status reports on thirteen fish species that appeared in the COSEWIC

submittal. Those species are:

Spotted gar Lepisosteus oculatus (Winchell)
Stoneroller Campostoma anomalum (Rafinesque)
Redside dace Clinostomus elongatus (Kirkland)
Silver chub Hybopsis storeriana (Kirkland)

Gravel chub Hybopsis x—punctata (Hubbs and Crowe)
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Pugnose shiner
Pugnose minnow
Silver shiner
Spotted sucker
River redhorse
Black redhorse
Brindled madtom

Blackstripe topminnow

Notropis anogenus Forbes

Notropis emiliae (Hay)

Notropis photogenis (Cope)

Minytrema melanops (Rafinesque)

Moxostoma carinatum (Cope)

Moxostoma duquesnel (Lesueur)

Noturus miurus Jordan

Fundulus notatus (Rafinesque)

The Canadian ranges of these fish species are primarily restricted to southern

Ontario.

This report contains the results of an intensive field and records survey for

the above fish species. The status of each of these fish is proposed with

recommendations for the monitoring and maintenance of each in Canada.
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STUDY AREA

The field study initiated for this program required the sampling of previous
capture sites for each of the thirteen fish species under consideration. This
program format required that much of southwestern Ontario and sections of
eastern Ontario comprise the study area. During this study over 200 locations

were sampled from Lake St. Clair to the St. Lawrence River (Figure 1).

Watersheds and major water bodies that were sampled included: Lake St. Clair,
Sydenham River, Thames River, Lake Erie, Kettle Creek, Catfish Creek, Dedrick
Creek, Grand River, Niagara River, Bronte Creek, Sixteen Mile Creek, Credit
River, Humber River, Rouge River, Duffins Creek, St. Lawrence River and

Mississippi River.

A diverse assemblage of habitats were sampled. Descriptions of each sampling
site are supplied in the field collections data—sheets held at the National
Museum of Natural Sciences (Ref. No. NMC79-1014 to 79-1213 and 80-0854 to
80-0903. Colour photographs of many of the sampling sites accompany the data-

sheets.

Most of these aquatic enviromments have been influenced by mans' activities for

a century or more. Forest clearing, agricultural, urban, and industrial develop-
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ment and associated waste disposal, impoundment for flood control and power

production, channelization and bank stabilization through urban centres, road
and bridge construction, and tiling and drainage ditch construction have
substantially altered the primitive state of these rivers. These activities have
resulted in increased erosion, introduction of municipal and industrial
contaminants, alteration of streamflow regimes, elimination of riverine habitat,
increased suspended solids and siltation, and increased nutrient loading. Some
sections of these rivers, such as headwaters, urban parkland, crownland, swamps,

marshes, and farm woodlots, still reflect original aquatic habitat.

Changes in the aquatic communities have occurred in conjunction with these
habitat changes. The effects of such changes on an individual species may range
from population expansion into previously unfavourable habitat, to species
displacement into marginal habitat and possible extirpations from whole drainage

basins due to deteriorating habitat quality, or to ecological pressures.
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STUDY DESIGN

BEAK initiated a literature and records search prior to undertaking the field
program. Locality records were obtained from the National Museum of Natural
Sciences, the Royal Ontario Museum, the Ontario Ministry of Natural Resources,

various university collections and the published literature.

Based on the information obtained from these data searches, the sampling program
was divided into two time periods. Most of the sampling was accomplished
between 15 August and 15 October 1979. This period coincided with low water
levels in many of the watersheds. A second sampling period extending from 5 May

to 30 June 1980 was timed to collect spawning fish.

Field crews collected fish samples from prior capture sites. Collections were
made using 6 or 12 m long seines, dip nets and Smith-Root Type VII electro-

fishers.

Following the capture of a species of concern, various habitats were sampled in
the immediate area of capture to determine species habitat preferences. Once
this had been accomplished, the distribution of that species within a watershed
was delineated by sampling similar habitats upstream and downstream of the

capture location.
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Field data sheets from the Ichthyology Division of the National Museum of
Natural Sciences were used to record the necessary data that were collected at
each sampling site. Catch-per-unit-effort, relative abundance, population
estimates, and observed habifat preference were also recorded. Habitat and
specimen photos were taken at the majority of sampling sites to supplement the
written description. Physicochemical data such as water temperature, water
velocity, turbidity, pH, and dissolved oxygen concentration were recorded at a

number of sampling sites.

When possible, fish were identified to species in the field. When a species of
concern was identified in a sample, a representative collection was preserved
along with a subsample of other fish species from the same locality. Specimens

identified but not kept for preservation were released.

Fish samples that were kept for further referenée, were preserved in the field

in 10% Formalin and were later transferred to 457 isopropyl alcohol.

Field identifications of fish were verified in BEAK's Toronto laboratory. When
necessary, specimens were taken to the Royal Ontario Museum for further veri-
fication. Lengths (mm), weights (g), sex and state of sexual development were
recorded for each size class. External parasites were also noted and

identified.
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For age determination, scales were removed from above the laferal line, below
the anterior insertion of the dorsal fin for soft-rayed fish, and scales from
below the lateral line, immediately posterior to the pelvic fin for spiny-rayed
fish. Scales were read separately by two people. Validation of the applica-
bility of scales for age determinations was not available for all species
examiﬁed. For each species the methodology is outlined in the pertinent status

report.

Stomach contents were removed and identified to the lowest practical taxonomic
level (i.e., order or family). Numeric, frequency of occurrence, and volumetric
methods were employed to express the importance of a food item in the diet of a

fish (See Legler 1956 for more details.)

ASpecimens captured during spawning periods were examined to determine sexual
development following a modification of the method proposed by Nikolski (1963).
Relative fecundity was estimated by gravimetric methods: a subsample of 100
eggs was weighed and an estimate of total egg numbers per individual was cal-

culated from total ovary weight.
Specimens of four of the 13 species were not collected. In these cases, or when

the number of specimens captured was very low, museum specimens were used to

supplement the data base. Personal communications with scientific authorities,
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and Ontario Ministry of Natural Resources personnel were relied on heavily in

the evaluating of the status of those species which were not captured.
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STATUS REPORT FORMAT

Each status report follows the same outline. The information contained in each
section is detailed below. The format for these status reports has been altered
from the approved outline for status reports suggested by COSEWIC for two

reasons:

1. The flexibility for including new data, derived from this study, was not
present within the framework of the approved format. For the majority of
fish species dealt with in this report, it was the first Canadian study that
had been undertaken. Following the approved format would have neccessitated

the exclusion of new information that otherwise may not have been reported.

2. Many of the subheadings included within the approved format are not ap-
plicable to the fish species considered in this report, or they required
data that is unavailable at this time due to a lack of historical Canadian

data.

In the light of the above factors, a revised outline for reporting the status of

species included in this report was formulated with the aid of C.G. Gruchy and
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D.E. McAllister of the National Museum of Natural Sciences. The resulting
format allowed for the presentation of information that was used to access the
status of all thirteen fish species included in this report. This format also
permits the inclusion of all new data derived from this study, and the necessary

comparison with pertinent literature sources.

The following format is used for status reports:

INTRODUCTION

Each status report is headed with_the common and scientific name for the
species. A scaled line drawing illustrates each species. The proposed status
of the species appears below the line drawing. In the text, a general descrip-
tion is given of the North American and Ontario range of the species, and the

distance to or the location of the nearest species population center.

This is followed by a summary of pertinent literature emphasizing Canadian data
sources. A brief history of the occurrence of the species in Canada, and the
reasons for proposing a special status for the species is included. When a
status has been assigned to a species in the literature or by a government
agency it is noted. Distinguishing characteristics of the species are also

provided.
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DISTRIBUTION

Information on the distribution of species included in this report are presented
both in written and graphic form. North American and Canadian distributidns are
given. The North American distribution of a species is outlined first. A North
American spot distribution map (adapted from Lee et al. (1980)) is included.
Additional Canadian records were added to these maps when possible. A detailed
account of the Canadian distribution is then provided. Watersheds and specific
locations of capture are given. The Canadian ranges of the majority of species
are within southern Ontario. However, when a species occurs in other parts of
Canada a written account of this portion of the Canadian range is included. A
study area map that details records and sources is provided for each species.
The distribution of lake—inhabiting species is shown as barred areas when there

are insufficient data on actual capture sites.

POPULATION

A discussion of population trends, estimates of population size, population
centers, and probable causes of alteration of population structure are included
in this section. A synopsis of the occurrence of each species in Canadian
waters is outlined with reference to prior studies. BEAK's efforts to obtain
specimens during this study are described and an analysis of the status of each

species based on available information is given.
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THREATS

Threats to a species are outlined. The threats which appear in this section
have immediate consequences or will pose a threat to the species in the near
future and exclude long—-term forms of habitat degradation. For example, dam and
bridge construction, livestock degradation, ditching, or changes to a fishery
would be included in this section, but general changes in temperature regimes
and gradual increases in siltation and turbidity due to expanding urbanization

or natural changes in species composition would not be included.

Specific locations and sources of the proposed threat are given where possible.

STATUS

Principal factors used to formulate the status of each species are reviewed in
point form. Finally, a recommendation for the Canadian status of the individual
species is given. The approved terminology for designating the status of a

species by COSEWIC was used for this analysis, as follows:

RARE SPECIES: Any indigenous species of fauna or flora that, because of its
biological characteristics, or because it occurs at the fringe of its
range, or for some other reason, exists in low numbers or in very

restricted areas in Canada but is not a threatened species.
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THREATENED SPECIES: Any indigenous species of fauna or flora that is likely to
become endangered in Canada if the factors affecting its vulnerability do

not become reversed.

ENDANGERED SPECIES: Any indigenous species of fauna or flora whose existence in
Canada is threatened with immediate extinction through all or a

significant portion of its range, owing to the action of man.

EXTIRPATED SPECIES: Any indigenous species of fauna or flora no longer existing

in the wild in Canada but existing elsewhere.

EXTINCT SPECIES: Any species of fauna and flora formerly indigenous to Canada

but no longer existing anywhere.

BIOLOGY

The biology section comprises several subsections that summarize observations
and data obtained during our field surveys and literature reviews. The biology
of a specieé is reported by describing habitat, growth, reproduction, food,
parasites, predators, and relation to man. Habitat information includes type of

water body, stream gradient, substrate, vegetation and cover. Water
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temperature, dissolved oxygen, and turbidity data are also given. Data on
growth rates, maximum size, age and sexual maturity are summarized. The
spawning habits, seasonal development, fecundity, and sexual dimorphism are
considered in the subsection dealing with reproduction. Food relationships are
discussed in relation to life history stages as far as possible., External
parasites were noted during the processing of fish specimens but, literature
sources are the basis for most parasite information. Predator notes are
included when observations on species composition at a collection site suggested
a predator-prey relationship or when reference has been made to predators in the
literature or through personal communications. Species relation to man focuses
on the ecological and direct use the species may have both to the public and

scientific community.

RECOMMENDATIONS

Specific recommendations are proposed for each species based on the information
obtained during this study. Some of these recommendations are generally ap-—
plicable while others are site and population specific. We hope that these

recommendations will be instituted after further review.
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LIST OF SPECIMENS

All known Canadian museum specimens are listed along with museum collection
number, number of specimens, locality, date of capture, and collector's name.

In some cases museum records did not contain all of the above information.
Although every attempt was made to provide complete lists there may have been
some collections or information that was overlooked. These lists provide
information which is otherwise difficult and time consuming to obtain. The main
sources for records were the National Museum of Canada and the Royal Ontario
Museum. When University collections were used, the museum of holding is
identified. Collections made during this study were deposited at the National

Museum of Natural Sciences in Ottawa.

REFERENCES

Literature sources referred to in a report are listed in alphabetical order at
the end of that report. Certain references are in manuscript or unpublished

form and these references are as complete as possible at the time of submission

of this report.
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SPOTTED GAR

Lepisosteus oculatus (Winchell)

Proposed Status: RARE

The spotted gar, Lepisosteus oculatus, occurs in the fresh and brackish waters

of central and south-central North America. Its range in Canada is limited to
southern Ontario. The spotted gar has been reported from the Great Lakes in

Ohio and the Mississippi River system in Michigan.

It is one of three species of gar found in the Great Lakes drainage, the

longnose gar, Lepisosteus osseus and the shortnose gar, Lepisosteus platostomus

being the remaining two. The shortnose gar and the spotted gar were taxo-
nomically confused until 1941 when two distinct species were recognized (Hubbs
and Lagler 1941). These two species do not share a common range in the Great

Lakes basin. The spotted gar is sympatric only with the longnose gar in Canada.
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The biology of the sp&tted gar in Canada is virtually unknown. Scott (1967) and
Scott and Crossman (1973) summarized available information for this species in
Canada. Redmond (1964) studied the life history of the spotted gar in Missouri.
Suttkus (1963) and Wiley (1976) outlined general biology and biogeography of
this species. Trautman (1957), Cook (1959), Miller and Robinson (1973), Douglas
(1974), Clay (1975) and Pflieger (1975) provided short descriptive accounts of

this species in the United States.

Thirteen specimens of the spotted gar have been collected from Canadian waters
since it was first reported in 1913 (NMC 58-0192). Due to its infrequent
occurrence in Canadian waters McAllister and Gruchy (1977) reported its status
in Canada as rare. Elsewhere, the spotted gar is considered endangered only in
Ohio (Ohio Department of Natural Resources 1976). There are no indications that

this species is threatened in other parts of its range.

The spotted gar is distinguished from the longnose gar by head colour, snout
length and lateral line scale count. The spotted gar has a spotted head; its
snout is wide, least snout width 6 to 8 times in snout length; and lateral line
scales vary in number from 53 to 57. The longnose gar does not have a spotted
head; it has a long, narrow snout, least snout width 14 to 18 times in snout
length; and it has a higher lateral line scale count than the spotted gar,

usually 61 to 65 (McAllister and Gruchy 1980).
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DISTRIBUTION

The spotted gar is essentially a southern species, occurring in the United
States in all of the states bounded by the Gulf of Mexico, but it does extend

north into the Mississippi River and Great Lakes drainages (Figure 1).

It occurs in the fresh and brackish waters along the Gulf of Mexico from
northern Florida in the east to the Rio Grande River system in northeastern
Mexico in the west. In the Mississippi River basin it has been reported from
Mississippi north through Louisiana, Arkansas, Tenessee, Kentucky, Oklahoma,
southeastern Kansas, Kentucky, Missouri and to Illinois, Indiana and Michigan.
In the Great Lakes basin this species has been reported from Lake St. Clair and

Lake Erie.

In Canadian waters the spotted gar has been reported in Lake Erie from Long
Point Bay, Norfolk County (42°40'N, 80°10'W), Rondeau Bay, Kent County (42°17'N,
81°53'W) and at Point Pelee, Essex County (41°57'N, 82°31'W). It has also been
reported from the St. Clair River and in the Lake St. Clair drainage (Scott and
Crossman 1973). In the Lake St. Clair drainage it has been collected near the

mouth of the Thames River, Kent County (42°19°'N, 82°27'W), (Figure 2).

POPULATION

The spotted gar usually occurs in small numbers throughout much of its range

T~3547 19




North American distribution of the spotted gar

Lepisosteus oculatus. Adapted from Lee (1980)

Figure 1
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(Cross 1967, Clay 1975, and Pflieger 1975). In Canada, the spotted gar is
sporadically collected; the most recent reported capture was in 1975 in Rondeau

Harbour. No spotted gar were captured during this study.

Based on Canadian capture records, it is suggested that a small breeding
population has existed in Rondeau Harbour. Ontario Ministry of Natural
Resources records show that longnose gar are commonly captured in Rondeau
Harbour, but spotted gar are infrequently captured. Only spot records occur

for spotted gar elsewhere in the Great Lakes. The continued presence of the
spotted gar in Canadian waters is unconfirmed. It has likely escaped capture in
some areas within its Canadian range due to its solitary nature and the lack of

sampling in its preferred habitat.

Suitable habitat for spotted gar spawning is present along much of the north
shore of Rondeau Harbour. Similar habitat exists in Long Point Bay and at Point
Pelee which are prior capture sites, héwever, the absence of recent captures in
these areas, despite intensive sampling, (Ward 1973, Reid 1978, Hamley and
MacLean 1979) suggests that breeding populations of this species do not exist or

are extremely small.

The spotted gar has been captured in Lake St. Clair very sporadically. The
status of sustained populations in Lake St. Clair is unclear; whether specimens
obtained represent members from a breeding population or are transient records

from a Lake Erie based population is unknown.
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Long-term population trends suggest that the population of spotted gar in the
Great Lakes is decreasing. Trautman (pers. comm.) suggested that this species
has become increasingly rare in Ohio waters as a result of habitat degradation
and destruction. Shoreline development along the north shore of Lake Erie will
in all probability have a detrimental effect on areasvwhich now provide suitable
gar habitat., Information gathered from commercial bait dealers and fishermen
working in the western basin of Lake Erie suggest that fishermen experience
difficulties in recognizing more than one species of gar, and that commonly all
gar are commonly killed when captured because of their piscivorous feeding
habits. It is possible that spotted gar numbers would be reduced through the

Lake Erie commercial fishing industry.

THREATS
There are no impending developments that will pose an immediate threat to the

welfare of this species in Canada.

STATUS
The following statements were considered valid after review of available
information and were used in the evaluation of the status of the spotted gar in

Canada.
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2.

3.

5.

A small, reproducing population of spotted gar is suspected to be present in
the vicintiy of Rondeau Harbour.

Available information does not allow definative analysis of population
structure.

The Canadian population of spotted gar occurs at the northern extremity of
its North Amefican range.

It is unlikely that the spotted gar was common in the Great Lakes prior to
recorded collections.

The spotted gar has become increasingly rare in the Great Lakes basin due to

long-term habitat destruction.

Based on information evaluated during this study, it is recommended that the

spotted gar be classed as a rare species in Canada.

BIOLOGY

Much of the pertinent literature states that the biology of the spotted gar is

similar to that of the longnose gar, but no detailed discussions seem to be

available (Scott and Crossman 1973).

The following observations were made at prior capture sites in southwestern

Ontario. Most capture sites were in quiet bays and backwater areas along Lake

Erie's north shore, with only one capture site occuring in Lake St. Clair.
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Bottom substrates were composed of clays, detritus, and soft muck. A single
capture site in Rondeau Bay had a gravel and stone bottom which was devoid of
aquatic macrophytes, however, dense aquatic vegetation was present a few hundred
meters from the capture site. Aquatic vegetation was usually dense at capture
sites. Spatterdock (Nuphar sp.), cattails (Typha sp.) and waterweed (Anacharus
sp.) were abundant. Turbidity varied among capture sites (Secchi disk range
from 30 cm to over 3 m) and dissolved oxygen levels ranged from 9 to 11 mg/L at
water temperatures from 15° to 17°C in September. This species is tolerant of
warm waters and low dissolved oxygen levels, and can survive in these conditions

for extended durations (Scott 1967).

Museum specimens of spotted gar taken in Canadian waters range from 40 to 66 cm
(TL). The average length of these specimens was 57 cm (TL). Canadian specimens
were not aged. Trautman (1957) stated that young—of-the-year spotted gar in
Ohio range in length from 18 to 25 em (TL), while adults range from 41 to 91 cm
(TL) and weigh from 450 to 2,270 g. Redmond (1964) reported that one-year—old
spotted gar in Missouri are approximately 25 cm long and three-year-old fish are
about 51 cm long. Linear regressions of length and weight wefe calculated for
Alabama populations of the spotted gar (Carlander 1969). Maximum age for this
species in Canada is unknown, but Redmond (1964) recorded a maximum age of 18

years in Missouri.
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Growth rates for the spotted gar have been calculated by Riggs and Moore (1960)
for Oklahoma populations; young spotted gar grew between 1.4 and 2.1 mm in
length and increased between 0.7 to 1.3 g per day during July and August.
Redmond (1964) found that male spotted gar grow faster than females until age 2,
after which females grow more rapidly. Females grow larger, and live longer
than males (Scott and Crossman 1973). Pflieger (1975) reported that in Missouri
males mature when they are 2 or 3 years old while females do not mature until

their third or fourth year.

Spotted gar are believed to spawn during the spring in Ontario (Scott 1967).
Specimens collected from Canadian waters could not be examined during this study
to determine their spawning condition, however, published data from more
southerly populations may be pertinent. Suttkus (1963) reported that spotted
gar spawn during the spring in Louisiana, in shallow warm water where aquatic
vegetation is abundant. In Missouri, this species was observed spawning in late
April in rapidly flowing waters emptying from an area of flooded timbers

(Redmond 1964).

Spawning areas may exist in the inflowing streams of Rondeau Harbour. These
streams are heavily vegetated and may be used by the longnose gar as spawning
areas. Commercial fishermen working in Rondeau Harbour state that during May

and June, gar are quite common in the harbour, but are less frequently observed
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in later months. It is believed that this apparent increase in gar numbers in

the harbour may be related to spawning activity.

Virtually nothing is known regarding the actual spawning of the spotted gar.
Suttkus (1963) stated that spawning adults ranged in length from 522 to 575 mm
and that males were generally smaller than females at spawning. Many of the
specimens captured in Ontario waters fall into this size range and therefore

could be considered mature and of spawning potential.

Cook (1959) briefly outlined the spawning activity of this species. He states
that gar spawn in pairs over aquatic weeds, submerged brush, and debris,
spreading semi-adhesive eggs over the bottom materials. Eggs hatch within a
week. The larval gar cling to aquatic plants and debris or hang from the surface

film by a disc-like maxillary structure.

Spotted gars are generally considered voracious piscivores. Although factual
data on the food habits of this species are limited, it is believed that
virtuaily all fishes that share its warm water habitat may be considered as food
for this species (Redmond 1964)., Carlander (1969) states that feeding activity
is heaviest during the morning. Scott (1967) listed the yellow perch (Perca
flavesecens) and minnows (Cyprinidae) as forming a large part of the diet of the

spotted gar in Canada. Redmond (1964) noted that in Missouri the first foods in
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the diet of young-of-the-year spotted gar included mosquito larvae and small

crustaceans. Fish were incorporated into the diet of young spotted gar at an

early age and the banded killifish (Fundulué diaphanus) was considered one of

the primary prey species. Adults fed mostly on gizzard shad (Dorsoma
cepadianum), which made up 90% of their diet, and to a much lesser extent on
freshwater shrimp, crayfish and aquatic insects. Both the gizzard shad and
banded killifish were captured in Rondeau Harbour as well as a variety of

sunfishes and minnows.

Crabs (Callinectes sapidus) are considered a major food item in southern

populations of spotted gar (Darnell 1958, Lambou 1961); what use crustaceans

are as food items for spotted gar in Canada is unknown.

Parasites have not been identified from this species. Hoffman (1967) listed
various Trematodes, Cestodes, Hematodes, Acathocephalens and Crustacea as

parasites of gar.

The spotted gar is usually considered a nuisance fish by commercial and sport
fishermen because of its piscivorous feeding habits. Gar are usually destroyed
by commercial fishermen and are a favourite species of bow fishermen in some
parts of the United States. Their flesh is edible, but is not preferred and

their eggs are toxic to warm blooded mammals (Pflieger 1975).
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RECOMMENDATIONS

The following recommendations are suggested for the maintenance and monitoring

of the spotted gar population in Canada.

The Ontario Ministry of Natural Resources should hold and transport to a
museum facility all spotted gar specimens from Ontario.

Identification information should be made available to concerned agencies.
It is also recommended that an education program be initiated by the Ontario
Ministry of Natural Resources to ensure that commercial fishermen recognize
the importance of this species.

A population survey by the Ontario Ministry of Natural Resources should be
conducted in conjunction with future fisheries surveys and commercial catch
inspection programs.

Further study should be implemented to assess the importance of shoreline
marshes and the impact of lakeshore development on the habitat requireﬁents

of this species.

LIST OF SPECIMENS

A list of spotted gar specimens, captured in Canada, from the National Museum of

Canada (NMC), Royal Ontario Museum (ROM) and the Ontario Ministry of Natural

Resources (OMNR) is provided below:
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NMC 58-0192 (2) Ontario Lake Erie at Point Pelee, E;sex County, May 18, 1913,
Patch. ROM 1712 (1) Ontario Lake Erie at Port Crewe, Kent County, 1925. ROM
10498 (1) Ontario Lake Erie at Port Crewe, Kent Couﬁty, 1938. ROM 13864 (7)
Ontario Lake Erie, Long Point Bay, Norfolk County off Port Rowan, November 12,
1947, commercial fisherman., ROM 17603-17609 (1 each) Ontario Lake Erie at
Rondeau Bay, April 23, 1955, ROM 2178 (1) Ontario Lake St. Clair, 4.0 km west
of Thames River mouth, Essex County, March 5, 1962. OMNR AC 655 Ontario Rondeau
Harbour, Kent County northwest shore August 27, 1975, OMNR AC 655 Ontario

Rondeau Harbour, Kent County, Lagoon adjacent to Erieau Channel 1975,
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STONEROLLER

Campostoma anomalum (Rafinesque)

Proposed Status: RARE

The stoneroller, Campostoma anomalum (Cyprinidae), is widely distributed in

streams of the United States but is known in Canada only from the Thames River
and Niagara River watersheds of southern Ontario. This species is common in

Ohio and Michigan.

Extensive biological information has been accumulated on stonerollers in the
United States. Kott and Humphreys (in preparation) provided notes on habitat
and species associations of Thames River populations. Lennon and Parker (1960),
Miller (1962, 1964) and Menzel (1978) provided accounts of various aspeces of
the life history of this species. Trautman (1957), Cross (1967), Pflieger

(1975), and Burr (1980) summarized biological information for this species.,
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The stoneroller is abundant throughout its range in the eastern and central
United States; although, Canadian specimens were not collected until 1972
(Gruchy et al. 1973). The species was first reported in Canada from a small
area of the Thames River watershed of southern Ontario. Due to its restricted
distribution in Ontario, McAllister and Gruchy (1977) classified the stoneroller

as rare in Canada.

The stoneroller bears some resemblance to Nocomis species and young suckers, but
can easily be distinguished by the anatomy df its mouth. A cartilaginous
sheath, which is most conspicious on the lower jaw, replaces the fleshy lifs
found in most cyprinids. Trautman (1957), Pflieger (1975) and Burr (1980)

provided detailed descriptions of the stoneroller.

DISTRIBUTION

The following account of the distribution of the stoneroller is based on the
spot distribution map of Burr (1980) and on data collected during the present

study.
The stoneroller occurs in streams throughout much of the eastern and central

United States (Figure 1). In the west, scattered populations occur in the

Dakotas including sections of the Red River watershed in the Hudson Bay drainage
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North American distribiution of the stonerolier
Campostoma anomalum. Adapted from Burr (1980)




system. Scattered populations also occur in the Mississippi River basin in
Wyoming, Colorado, and New Mexico. In the south, the stoneroller is found in
the Rio Grande watershed in New Mexico, Texas, and Mexico, and in the headwaters
of many rivers along the Gulf slope from Texas to Georgia. The eastern limit of
the range of the stoneroller extends to the Atlantic drainage along the eastern
limit of the Appalachian highlands from Georgia to New York. In the northern
part of its range, this species occurs in a few tributaries of Lake Ontario in
New York and Ontario, in the Lake Erie and Mississippi River drainages of Ohio,
in the Lake St. Clair drainage of Ontario, and in the Mississippi River basin of

Wisconsin and Minnesota.

In Ontario, the stoneroller is found primarily in the Thames River watershed. A
small number of specimens have also been reported from the Niagara River (Figure
2). In the Thames River watershed, the stoneroller occurs in the North Thames
River from Mitchell, Middlesex County (43°27'30"N, 81°12'20"W), to Londonm,
Middlesex County (42°58'45"N, 81°58'45"W) and in the Thames River from
Dorchester, Middlesex County (42°59'13"N, 81°03'58"W) to London. Collections
have a}so been made from Whirl Creek, Fish Creek, Nineteen Creek, Otter Creek,
Gregory Creek, Wye Creek, Stoney Creek, Medway Creek, and the Avon River which
flow into the North Thames River and from Pottersburg Creek and Waubuno Creek

which flow into the Thames River.
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Stonerollers have also been collected in Ontario from the Niagara River at the

mouth of PFrenchman's Creek near Fort Erie, Welland County (42°56'42"N,

78°55'30"W) and from the Niagara River at Fort Erie (42°56'22"N, 78°55'05"W).

POPULATION

The stoneroller is locally very abundant and frequently appears to be the most
common species in the North Thames River and its tributaries. At two areas in
the North Thames River, densities of stonerollers were estimated at 37 fish and
130 g and 66 fish and 400 g per 100 m? using Delury's (1947) method. In a
riffle section of Gregory Creek, a density of 372 stonerollers and 200 g per
100 m2 were estimated. This species is rare in fast-flowing streams where the
depth exceeds 0.5 m, but is common in shallow riffles with macrophyte cover and
in shallow pools. Small stonerollers commonly occur in schools of more than 100

fish in shallow backwaters.

The stoneroller is apparently rare in the main stream of the Thames River. The
Ontario Ministry of Natural Resources (0.M.N.R.) has reported stonerollers in

only two collections from the Thames River above its confluence with the North
Thames River. Only one specimen was captured from this section during the 1979

survey.
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The stoneroller is also rare in the Niagara River. Collections of this species
have been made at only two locations and no specimens were captured during the

present study or during a survey carried out in this area by the O.M.N.R. in

1979.

Throdghout its North American range, the stoneroller is often the most abundant
fish. Lewis and Elder (1953) stated that this species is "by far the most
abundant fish" in headwater streams of southern Illinois. Lennon and Parker -
(1960) found the stoneroller in every watershed of Great Smoky Mountains
National Park in such abundance that in some streams, "this minnow outnumbers
and outweighs all other species of fish combined”. These authors reported
standing crops of stonerollers ranging from 7 to 235 fish and 190 to 5856 g per

100 m2.

Male and female adults and juvenile stonerollers were captured in the Thames
River watershed during the 1979 survey, indicating that this population is
viable and reproducing. Adults in spawning condition were observed by Kott
(pers. comm.) in Whirl Creek, a tributary of the North Thames River, and during

our spring 1980 survey in Gregory Creek and Fish Creek.
The range of the stoneroller population in the North Thames River appears to

have expanded considerably over the past seven years. The survey of Gruchy et

al., in 1972 covered many of the areas where this species is now abundant
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(Gruchy pers. comm.), yet specimens were captured only in Fish Creek and its
tributary, Nineteen Creek. In surveys carried out by the O.M.N.R. up to 1975,
stonerollers were captured over a wider area but no specimens were taken north
of St. Marys in the North Thames River. The apparent distribution of this
species in 1979 in the North Thames River as documented in this study was
considerably more extensive than indicated by earlier 0.M.N.R. surveys,

suggesting continued expansion of the population.

THREATS

The distribution of stomerollers in Ontario is influenced by stream gradient;
slow-flowing deep sections of rivers and lakes do not provide adequate habitat.
Lake Fanshawe, an impoundment lake on the North Thames River created in the mid
1950's, does not provide suitable habitat for stonerollers; however, upstream

and downstream populations seem unaffected by this impoundment.

The proposed Glengowen dam located on the North Thames River would destroy a
portion of stoneroller habitat between St. Marys and Fullurton, but habitat
destruction should not ramify to areas outside of the proposed impoundment and

spillway.
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STATUS

The following statements were considered valid after review of available inform-—

ation and were used in the evaluation of the status of the stoneroller in

Canada.

1.

2.

An expanding population of stonerollers is present in the Thames River
watershed. A very small population may be present in the upper Niagara
River.

Available information indicates that the Thames River population is stable
or expanding in range and numbers. Data on the Niagara River population do
not allow definative analysis of populatiqn structure or trends.

The stoneroller is one of the most widely distributed cyprinids in the
central and eastern United States. In Canada this species occurs at the
northern fringe of its North American Range.

The stoneroller does not appear threatened with extinction in Canada due to

the actions of man.

Based on information evaluated during this study, it is recommended that the

stoneroller be classed as a rare species in Canada.
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BIOLOGY

The stoneroller is found in both pool and riffle areas of small to medium—sized
streams, Stream widths at capture sites in the Thames River watershed range
from 2 to’3.5 me. In riffle areas, these fish often congregate in clumps of

macrophytes, particularly Potamogeton pectinatus, where water velocities are

reduced. Large stonerollers are usually found in relatively deep riffles and
pools (maximum depth about 1.5 m) while smaller fish are more common in shallow
pools and riffles. Throughout its range, the stoneroller prefers creeks and

small rivers (Lennon and Parker 1960).

Stream gradient may impose a limitation to the range of the stoneroller in the
Thames River watershed. The average gradient over its range in the North Thames
River is 1.4 m/km. Stream gradienté in tributary streams inhabited by this
species range from 1.0 to 3.7 m/km. In North Carolina, this species is abundant
in gradients of 42 m/km but is absent from streams with gradients of 83 m/km
(Lennon and Parker 1960). Downstream from London where the stoneroller is
absent, the gradient in the Thames River drops quickly to an average of 0.5
m/km. This species is also absent from low gradient streams in the United

States (Lennon and Parker 1960).

During the 1979 survey, stonerollers were usually captured over clean rubble or
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gravel bottoms with some areas of sand and silt. In the main stream of the
Thames River above its confluence with the North Thames River, the rubble bottom
is generally matted with filamentous algae, and stonerollers are apparently

rare.

Lennon and Parker (1960) also noted that this species appears to prefer a clean

bottom.

The stoneroller is tolerant of variations in water quality. In mid-September,
’this species was found in clear water at temperatures of 17.5 to 25°C and oxygen
concentrations of 3 to 17 mg/L. Wong and Clark (1976) reported that diurnal
fluctuations of 3 to 25 mg 02/L are common at times of low flow in the North
Thames River. Turbidity levels also fluctuate considerably in the Thames River
watershed. Turbidity increases are due largely to soil erosion in this inten-

sively farmed region.

Hubbs and Lagler (1947), Trautman (1957), and Burr (1980) noted that stone-
rollers prefer clear water. While Trautman (1957) stated that this species is
not noted for its ability to withstand oxygen depleted, polluted, or silted
habitats, Miller (1964) and Burr (1980) indicated that stonerollers are
relatively tolerant of variations in water quality. This species may also avoid

acidic waters (Lennon and Parker 1960).
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Information on the over—-wintering habitat of the stoneroller is conflicting.

Kott and Humphreys (1980) collected specimens from the North Thames River water—
shed along the relatively calm, vegetated edges of pools as ice was beginning to
form. Miller (1964) also suggested that as winter approaches, stonerollers
congregate in pools and backwaters and commonly occur under stones and bottom
debris to excape increased currents. Trautman (pers. comm.), however, stated
that stonerollers over-winter in riffles. It appears that Ontario populations

more likely congregate in pools and backwaters during winter months.

Twenty—-five stonerollers, including individuals from all length classes

collected during the 1979 survey, were aged by the scale method described by

~ Hubbs and Cooper (1936) and Lennan and Parker (1960). In September, young-of—-

the~year ranged from 2.3 to 3.9 ecm (SL) and from 0.2 to 1.0 g. (preserved
weight), 1+ fish ranged from 4.1 to 6.2 cm (SL) and from 1.3 to 4.4 g, 2+ fish
ranged from 5.5 to 8.7 em (SL) and from 3.7 to 15.1 g and 3+ fish ranged from
8.2 to 9.9 cm (SL) and from 15.2 to 22.0 g. No specimens appeared to be older
than 3+, suggesting that stonerollers have a life span of 3 to 4 years in the

Thames River watershed.

The age—length relationship determined for Thames River stonerollers is similar
to those given by Lewis and Elder (1953) and Gunning and Lewis (1956) for

Illinois populations, and by Carlander (1969) for Ohio populations. In the
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northern states, this species has a maximum age of about 3+ years and maximum
total lengths reported are 14.3 cm in Illinois, 15.2 cm in Michigan and 17.8 cm
in Ohio (Gunning and Lewis 1956, Hubbs and Cooper 1936, and Trautman 1957,

respectively).

Lewis and Parker (1960) found a maximum age of six years and a maximum length of

28.7 cm for stonerollers in North Carolina.

Male and femgle specimens in spawning condition were captured in small tri-
butaries of the North Thames River in mid-May at water temperatures of 14 to
16°C. Specimens were all spawned in creeks where the water temperature averaged
21°C in late May. Miller (1964) and Smith (1935) reported a wider temperature
range for spawning stonerollers in the United States, Miller stated that
spawning begins in mid-April and continues until early June over a temperature
range of 14 to 24°C in New York and Smith suggested an even wider spawning temp-—

erature range of 12 to 27°C for Illinois populations.

Few specimens were captured in the main stream of the North Thames River during
the spring survey. Schools of spawning stonerollers were captured in riffles
and steadies of small tributary creeks (usually less than 3 m in width) with
clean gravel bottoms. The water velocity in these creeks ranged from .30 to

.45 m/sec. Dissolved oxygen levels averaged 10 to 16 mg/L.
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The spawning process has been described in detail by Langlois (1937) and Miller

(1962, 1964). Males construct nests in gravel in both slow water and riffle
areas. Males are territorial and guard these nests. Eggs are covered with sand
and fine gravel during and after the spawning act. Stonerollers will also use
nests of other cyprinids while other species may spawn over stoneroller nests

(Miller 1964).

Specimens captured during the spawning period were dissected and their gonads
examined. Females over 7 cm (SL) were mature and males over 7.5 cm (SL) were
mature. This suggests that maturity is reached during the second or third
summer in Ontario. In Michigan, this species also reaches maturity during its
second or third summer (Hubbs and Cooper 1936). In North Carolina, most
stonerollers mature during their third or fourth year and females usually mature

before males (Lennon and Parker 1960).

Reed (1958) described the embryology and early larval stages of this species.
Hatching requires 69 to 70 h at 20°C. Egg counts for Ontario specimens averaged
1340 for females 10 em (TL). Menzel (1978) described hybrids of stonerollers

with common shiners (Notropis cornutus).

Among the cyprinids, the stoneroller exhibits the most extreme development of
the nuptual tubercles (Hubbs and Cooper 1936). Large tubercles were present on

the snout and forebrain area with small tubercles over the body length.
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The gut contents of 21 stonerollers collected during the 1979 survey were
examined. Filamentous algae was the major food item and accounted for an
average of 23% of the gut content volume (range 0 to 90%). The foreguts of 86%
of the specimens examined contained filamentous algae. Other plant material
ranked second in importance in the diet, but accounted for an average of only
0.6% of the gut content volume (range O to 5%) and was present in only 297 of
the specimens. Small amounts of microcrustaceans including ostracodes and
cladocerans were present in 19% of the specimens and accounted for about 0.1% of
the gut content volume in each case. All foreguts contained sand or silt which

composed an average of 76% of the volume (range 8 to 99.9%).

Lennon and Parker (1960) reported that stonerollers feed mostly on periphyton in
North Carolina. Carlander (1969) stated that this species feeds primarily on
algae but also consumes some chironomid larvae. Trautman (1957).reported that
stonerollers consume "micro-plants and small animals”. This species was
observed scouring the bottom over the spawning areas of rosyface shiners

(Notropis nubellus) (Pfeiffer 1955) and black redhorse (Moxostoma duquesnei)

(Bowman 1959), but egg predation was not verified in either case.

The sub-terminal mouth and cartilaginous lips of the stoneroller are morpho-
logical adaptations that likely aid in bottom feeding and the removal of peri-
phyton from hard substrates. Like most herbivores, the stoneroller also has a

greatly elongated intestine, and black peritoneum.
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Predation on stonerollers by other fish in the Thames River watershed was not

observed. Smallmouth bass (Micropterus dolomieui) and rock bass (Ambloplites

rupestris) are largely piscivorous and are common in streams inhabited by
stonerollers. Due to the abundance of stonerollers in much of the upper Thames
River watershed, this species likely accounts for a significant portion of the
diet of piscivorous species. According to Lennon and Parker (1960),

centrarchides appear to control the number of stonerollers by predation.

Most stonerollers collected from Ontario in 1979 harboured the black-spot
trematode Uvulifer to some extent, and infestations were heavy in some
specimens. Berra and Au (1978) found that black-spot infestations are often
heavier in this species than in most other cyprinids. Hoffman (1967) provided a
check list of stoneroller parasites that included Protozoa, Trematoda, Cestoda,

Nematoda, Acanthocephala, and Mollusca.

Lennon and Parker (1960) summarized the importance of stonerollers to man. This
species is locally favoured both as a food fish and as a bait fish in the United
States. Fishermen use bits of worms on small hooks to catch these fish when
they congregate over spawning beds. This species is reputed to be one of the
best bait minnows for bass, walleye, and catfish. It can be raised in bait pro-

duction ponds and makes an interesting aquarium fish. This species is also
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known to limit the production of rainbow trout by destroying trout redds during

spawning.

RECOMMENDATIONS

The following recommendations are suggested for the maintenance and monitoring

of the stoneroller populations in Canada:

6.

Further study should be implemented to document the life history of the
stoneroller in Canada. It is suggested that studies be carried out at the
university level.

Identification information should be made available to concerned agencies.
Measures that will ensure against transport of stonerollers outside of the
Thames River watershed for baitfish or sport use should be investigated.
The Ontario Ministry of Natural Resources should monitor and document
Canadian stoneroller populations.

Records of this species in Canada outside of the Thames River watershed
should be investigated by concerned agencies and specimens should be
retained for museum collections.

Proposed dam construction within the range of the stoneroller should be

critically evaluated to mitigate severe impacts.
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LIST OF SPECIMENS

A list of stoneroller specimens, captured in Canada from the National Museum of

Canada (NMC) and the Royal Ontario Museum (ROM) is provided below:

NMC 72-207 (several) and ROM 28311 (10), Nineteen Creek, Perth County, August
14, 1972. C.G. Gruchy and R.H. Bowen. NMC 72-208 (2), Fish Creek, Perth
County, August 14, 1972, Gruchy and Bowen. ROM 30921 (2), Waubuno Creek,
Middlesex County, August 16, 1974, Scott and Duckworth. ROM 30751, North Thames
River, Middlesex County, August 18, 1974, Rampley and Wagner. ROM 30747 (10),
North Thames River, Middlesex County, August 19, 1974, Rampley and Wagner. ROM
30932 (7), Waubuno Creek, Middlesex Cdunty, August 20, 1974, Scott and
Duckworth. ROM 30755 (3), Fish Creek, Huron Couhty, August 22, 1974, Rampley
and Wagner. ROM 30756 (3), Fish Creek, Perth Count, August 22, 1974, Rampley
and Wagner. ROM 30761 (6), Wye Creek, Middlesex County, August 23, 1974,
Rampley and Wagner. ROM 30939 (5), Pottersburg Creek, Middlesex County, August
28, 1974, Scott and Duckworth. NMC 74-320, Nineteen Creek, Perth County,
October 22, 1974, Gruchy and D.E. McAllister. ROM 30974 (3), unnamed tributary
of Medway Creek, Middlesex County, June 6, 1975, Scott and Payne. ROM 34332,
Niagara River, Niagara County, July 21, 1977, Mallholland and Dubois. NMC
79-1102 (4), North Thames River, Middlesex County, September 10, 1979, P.M.

McKee and L. Cole.
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NMC 79-1103 (3), North Thames River, Middlesex County, September 11, 1979, McKee
and Cole. NMC 79-1104 (3), North Thames River, Perth County, September 11,
1979, McKee and Cole. NMC 79-1105 (7), North Thames River, Perth County,
September 11, 1979. McKee and Cole. NMC 79-1106 (7), North Thames River, Perth
County, September 11, 1979, McKee and Cole. MNMC 79-1111 (5), Avon River, Perth
County, September 12, 1979, McKee and Cole. NMC 79-1112 (6), Otter Creek, Perth
County, September 12, 1979, McKee and Cole. NMC 79-1114 (8), Waubuno Creek,
September 12, 1979, McKee and Cole. NMC 79-1118, Thames River, Middlesex
County, September 13, 1979, McKee and Cole. NMC 79-1127 (2), North Thames
River, Perth County, September 17, 1979, McKee and Cole. NMC 79-1128 (7), North
Thames River, Middlesex County, September 18, 1979, McKee and Cole. NMC 79-1129
(7), Waubuno Creek, Middlesex County, September 18, 1979, McKee and Cole. NMC
79-1130 (5), Waubuno Creek, Oxford County, September 18, 1979, McKee and Cole.
NMC 79-1131 (6), Gregory Creek, Middlesex County, September 18, 1979, McKee and
Cole. NMC 79-1132, Gregory Creek, Middlesex County, September 18, 1979, McKee
and Cole. NMC 79-1133 (3), Pottersburg Creek, Middlesex County, September 18,
1979, McKee and Cole. NMC 79-1134 (3), Medway Creek, Middlesex County,
September 18, 1979, McKee and Cole. NMC 79-1200 (6), North Thames River,
Middlesex County, October 3, 1979, B.J. Parker and McKee. NMC 79-202 (ca. 15),
Stoney Creek, Middlesex County, October 3, 1979, B.J. Parker and McKee. NMC

80-0855(20) Gregory Creek, Middlesex County, May 14, 1980, B.J. Parker and
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Brinkman. NMC 80-0856 (1), North Thames River, Middlesex County, May 15, 1980,
B.J. Parker and Brinkman. MNMC 80-0859 (1), Otter Creek, Perth County, May 15,

1980, B.J. Parker and Brinkman. NMC80-0860 (40), Fish Creek, Huron County, May

15, 1980, B.J. Parker and Brinkman.
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REDSIDE DACE

‘C1ino§tomuS'elongatusv(Kirt]and)

Proposed Status? THREATENED

The redside dace,'C]inostomusAelongatusf(Cyprinidae) has a

" wide but discontinuous distribution in'streéms of the upper
Mississippi River basin and the Gréat Lakes basin. In Canada,
this species occurs in;streamSiflowing intofLake:Ontario,

Lake Erie, and Lake Huron in southern Ontario.

A}though no biological studies of Canadiaﬁ bopu1ation$ of>( 
fredé{de dace have been undebtaken, a ieW“biplogicalistUdieQ

have been carried out on this species inAthé United States..
_Koster (1939) studied-reproduction and Schwartz and Norye]]

(1958) investigated feedfng,igrowth; anddsexﬁal'dimorphism.




" These authors alse providedvnotes on Habitai. Trautman
#(1957)'provided bio]ogicé] notes on Ohio paph]ations of
~_redside dace. Scott and Crossman (1973) and Gilbert (1980)

* summarized earlier literature.

~McAllister and Gruchy_(1977) classified the redside dace as

~threatened in Canada, since it was thought to occur only

~ in streams flowing into western Lake Ontario ﬂwhere it is
jmuch less common now than 30 years ago" (Scott and Crossman

‘1973). Gilbert (1980)_reported that although the redside

déce may be locally abundant, it is generally rare and has

recently been extirpated from many'areas,"This species is

o ;c@asidered threatened in Michigan (Miller 1§72), drastically

~reduced in Ohio (Trautman 1957), ard extirpated in Indiana
T(Gilbert,'1980). Greene (1935) suggested that the redside
-.dace is in the process of extinction dide to its inability to

compete effectively with more common cyprinids.

 ,Therred§ide dace is distinguished from other Ontario minnows

R‘liwby its leng, pointed snout, by it5~e19n9ated, upturned

mouth, and by the horizontal red band which is present during

| ~early spring on.its sides. ' More detaijed descriptions were

*@.pQQVfded by Trautman (1957),kScott and;CrOSSman'(]973),
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and McAllister and Gruchy (1980).

. DISTRIBUTION

The following account of the distribution of redside dace

is based on the distribution map of Gilbert (1980) and on

information collected in the present study.

The range of the redside dace is discontinUous, and

comprises several disjunct‘popu]ations. (Figure 1). Ih

fhe west, this species occurs in the upper'Mississippi River
basin in Minnesota and the Lake Michigan and upper Mississippi
basins of Wisconsin. East of Lake Michigan, this species
has‘been collected from Indiana.(whefe‘itfis_now_extirpated),
Miéhigan, tho; Kentucky, Pennsylvania, Néw'Yorks Maryland,
and Ontario,yinc]udihg portions. of thé upper Mississippi

River, Great Lakes;-and Atlantic-Ocean'dkainagesif

In Ontario, the redside dace occurs primarily in watersheds
draining into western Lake Ontario, but hasyalsd been
collected from the Grand River watershedwénd the Saugeen River
watershed flowing into Lake Erie and,Léke“Hurbn respectively

(Figure 2).

The redside dace has been collected from waﬁershéds draining
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North American distribution of the reside dace,

Clinostomus elongatus, Adapted from Gilbert (1980)

Figure 1




into western Lake Ontario from Whitby to St.;tatharines,
"T~0ntar1o Coordinates ‘are given for the months of streams
U3 at ‘Lake Ontario in the following descr1pt1on of the
T‘*f_d1str1but1on in the Lake Ontario basin. Co]lectlons of
';~Fédsidé dace have been made from unspécified 1ocalitiés of
Pringle Creek (43°51'N, 78°56'W) and Lynde Creek (43°51'N,
‘ 78°57'w(vnear'whitby, Durham County; ffom Mitchell Creek,
: mWEst‘Duffin Creek and Duffin Creek in the Duffin Creek
1watershed north of'Pickering,,Durham‘cgunty (43049'N;
~ 79%2'W); from the Rouge River near Richmond Hill, York
:gounty (43 48'N, 79 0971 'W); from H1gh1and Creek -at Toronto,
ank County (43 46 'N, 79 %8 W); from ‘the Litt1e Don River .
v‘*1n the Don River watershed at North York, York County B
'ﬂ43 '39'N, 79°21" w), from the West Humber R1ver, the East
E H&mber River and the Humber River in the ‘Humber River watershed
' ﬁprth of Toronto, York and Pee1 County (43938‘N, ]9028'w);

' frémlan unspecified location of Etobicokezckeek, York and.

‘Peel County (43°35'N, 79°33'W); from Fletchers Creek, Black
'“~,Creek Silver. Creek, ‘an unnamed tr1butary, and -the Cred1t
Rlver in the Credit: R1ver watershed near Streetsville,

~.Brampton, and Haltonwﬁllls,_Pee] and Halton Counties (43026'N,,

f179b40‘w); from Fourteen Mile Creek near Oakville, Halton

'w'County‘(43°25'N,’79041‘w);*from Bronte Creek'betweeh Mountsberg “



and“Lowville, wentworth and- ‘Halton County (43 24'N, 79° 43 W);

from the Spencer Creek watershed in areas upstream from West

‘ FJamborough wentworth County (43 ]6 N, 79° 55 'W)s from an

unspec1f1ed Tocatity of Twe]ve Mile Creek near St. Catharines,
Welland County (43 1! N, 79 17'W); and from the seventh
lock of the Welland Cana], near St. CatharTnes,'L1nco]n

County (43%14'N, 79° rs«w)?af o

'In the Lake Erie basin of Ontario, reds1de dace have been
collected from the Grand River watershed in the Irvine R1ver,
:ixthe Nith River, and the Grand River. This spec1es has been
found in the Irvine River watershed from the West Luther-
twest Garafraza Townsh1p boundary (43° 51 '20"N, 80°%4° 30"W)
~to 3km west of Be'lwood, Wellington County (43 47'48"N,
80%21" 42"w) In the Nith River, the redside dace is known
| from on]y ‘one co]]ect1on made at an unspecified. 1ocat1on in.
'1952 (ROM 24858) The Ontario M1n1stry of Natura] Resources
identified redside dace in a collection taken from the
Grand River downstream from Belwood Lake near Fergus, We111ngton

County (43 43" N, 80 22 W), but spec1mens were nat reta1ned

Redside dace have been col]ected at two loca11t1es in the

Saugeen River watershed, ‘Lake Huronsbas1n. In 1977, specimens
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:ngre taken from Greenock Creek,a tributary of the Teeswater

| i'3f¥er;uapproximéteIYf4km,sauthwest of Walkerton, Bruce

ﬁfx1§§unty (44005?N,‘81°20'W).‘»An earlier collection made during T

1957“ét an unspecified locality in the Saugeen River
'“?:watershed confirms the ear1y presence of this spec1es in the

‘W‘Lake Huron basin.

POPULAT ION

V‘The redside dace is gererally uncommon, but is locally

%ilabundant throughout its range in Ontario.. An est1mate of
u*ic}the relat1ve sizés of these populations can be made by

ri:ycompar1ng the numbers of redside dace and the total numbers

.fef*fish captured. Where it was captured, redside dace

fjaccounted for 13 to 78% of all fish caught At the only site
uu‘1n the Irvine River where it was captured during this study,
’c peds3de dace composed 44% of the catch. Information on the

x':fpcpulation‘in,the Saugeen“Riveruwatershedciszlacking.

"”@ﬁ;:Tﬁé Ontario Ministry of Natural Resources. (0.M.N.R.) found
”reds1de dace in every. survey of the Humber ‘River watershed
'““~1f5it was "pever in suff1c1ent numbers to be described as

g?u;ccmman" (Wainio and Hestar 1973).

7~yffhéfredside dace has récently shown apparent‘popu]afion




declines and possib]e.éxtirpations 1n'0ntario; collections

of this species have not been made from the Pringle Creek,

;;Lynde Creek, Highland Creek, Don River, Etobicoke Creek,
Twelve Mile Creek, Welland Canal, or Nith River watersheds
 fo#,at least 20 years. This species was taken at four sites
in the Sixteen Mile Creek watershed by the 0.M.N.R. from |
1973 £0;1975, but efforts‘fo lTocate it in this watershed

~during the 1979 survey were unsutcessful. Failure to

- Mcollect this species in many streams during recent years

7§uggests severe population declines or extirpations.

Reduced population levels may be partially attributable
| tq sampling technique. The redside dacé selects a habitat
u  fhat may be overlooked during sampling. In slow-flowing
seﬁtions of the»East Humber River and*Bronte7£reek sampled
during 1979, redside dace were sﬂgnificahtly less abundant
in mid-stream than along edges coveredwbj;gow overhanging

bushes where sampling is more difficuTt.ﬁ In surveys of the

”i Hhmber'River watershed carried out by the O0.M.N.R. in 1972,
“‘-one sUrvey team found'this‘species at’bnly two locations

~®hi1e a second team found it to be considerably more common

&nd widespread‘thrpughautﬁzhe watershed (Wainio and Hester

1973).
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r»ﬁabitat alteration has likely centributed to recent decreases
iﬂ[ﬁhe numbers of redside dace in Ontarie. It prefers cob],’
f@iéaruwater and is apparently quite sensitive to turbidity
- (Trautman 1957). This type of habitat has diminished
, conﬁiderab]y throughout southern Ontario due to intensive
~agr1cu]tura1 practices and urbanization. Most of the streams
1n which the redside dace ‘has been reported have been
drastically altered by urbanization. Durlng th1s study,
’  p0pu1§tions of this species were’conf1ned-pr1mar11y to

1&§aﬂwaters where habitat alteration has not been severe.

f\‘rDasaunct populations of redside dace in the “Grand and Saugeen
’aner watersheds suggest that this spec1es was once w1despread
;~’1nj0ntar1o. Trautman (1957) and Gilbert (1980) stated that
;5f r3’i this species has recently disappeared from many areas where
"itpohceuoccurred. Because of the spottineSsrof its’
:,dfstribution'in\generaT,’Greene (1935)‘sqggestedfthat«it was

‘moving toward extinction.

'Both.adylt'and juvenilefredside dace were taken during this
'§tudy;~indicating the continued existence'af”reproducing
’pcpulations. However, the imncreasingly discoﬂfinuous

‘distribution of this species in Ontario indicates that the
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redside dace is becoming more uncommon.

o THREATS
;“?HE?E'Q?E“GO 1mpénding developments that wiiT pose an
immediate threat to the welfare of this species in Canada.
'——¥Hg—¥;??;;;ng statements were considered valid, after
review of the available information, and were used‘in~thé
eva]uatiOn'of‘thefstatus of the redside dace in Canada:

1.’ Popu]ations of redside dace are present?in'the‘tfibutariés4
of Lake Ontario, Lake Etie, and Lake Huron. |
Reproducing popu1ations occur in tributaries of western

- Lake Ontario and in the Grand Rivér wéfershed.“ Data
Oh‘a population in the Lake Huron 5asin:(Teeswater River)
does not-allow definitive éna]ysis of popuiation structure

or trends.

The range of the redside dace in North America is

discontinuous and comprises several disjunct populations.

The redside dace’has~recent1y shown apparent population
declines and possible extirpations in Ontario due to
deterioration in habitat quality.

The redside dace is likely teo become endangered in




... Canada if habitat degradation is not terminated or

. reversed.

f‘*BaSed on information evaluated during this §tudy it is

| - _recommended that the redsidg dace be classified as'threatened

~-~in’ Canada.

B10LOGY

{Ih‘Qntario,vthe redside dace occurs in pools .and 'slow-

’1d%e}fijWing;séctions of relatively sma]lfheddwater streams

~ which have both pool and riffle habitat. Stream widths at
| cggture sites during the‘1979’survey averéged about

15@ (fange 1 te 10cm). »Deptﬁs at capture sites were usud1ly
;iaQOQt 1m, although specimens were«cathred*iniStFeam sections
 ;rah§ing between 0.3’aud 2.0m in depth. SChwaftz’and Norvell -
,‘C}QSB)vfound redside dace in:poo]s»ofﬂsmaTTfheadWater

: stréam§~havingran'avérage width of abbut 9m and a depth of

? hbbut Im. Trautman (1957) and Gilbert (1980) also noted 

.7tﬁat-this‘species prefers small to medium'SiZed streams.

"5édge cover is an important habitat req@irement of ‘the redside
3<d&£3,  At most collection sites during this Study this species
‘?was;mest abundant in streams under dverhanging'bushes and

y héfbaceous plants, particu]ar]y“beside Qndercut banks. All
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’sites were shaded to a largé degree. waautman (1957) also
. hgféd that this species occurs in shaded areas and near
edge cover. This preferénce for edge co§ér and shade may
~be related to requfrements for cool tempefatures; and to

feeding habits.

- Dgring this study, redede'dace‘were captured over bottom
"types'of various combinations of boulders, gravel, sand,
~clay, silt, mud; and detritus. Submerged branches and
z‘logs'wefe also frequently presant; Schwartifand Norvel}
.(1958) found this speties ovér;grave1,4§and, and mud bottoms.
vTrautman (1957) reported that it occursVOVer clean gravel,
saﬁ&, and.bédrock boﬁtomSuwhere organic détritus and
submerged brush or rdots,may be present. :Gi1bert (1980)
‘stated»that_this species occurs in rubb1e §hd gravel-bottomed

streams.

‘The redside dace'is usual}y found in relatively clear water

in,ﬁntario."‘Streamsﬁwere clear .and colourless at most
~c§TLec$ion sites with hard bbttoms, and clear and. brown- |
tingéd~in streams with organic bottoms. ‘Water-waé,considEred
’tuﬁbid*(Secchi disc transparency ca. 0.3m) at oniy two |
coTTeﬁtion locations. Iﬁféyspecies prefers: clear water and




is,apparehtlyvquite sensitive to turbidity (Trautman 1957;
‘Shottpand Croseman 1§73),d

‘L1tt1e is known of temperature and dissolved oxygen

'k_drequ1rements of the redside dace. Temperature and dissolved

'”oxygenflevels at collection sites during August and

i September ranged from 14 to 23°C and 4 to T1.5mg/L, respect1ve1y

'Temperatures were usually less than 20° € and dissolved

koxygen c0ncentrat1ons were usually at 1east Img/L.- Trautmany

"~(1957), Scott and Crossman (1973) and Gilbert (1980)

1rep0rted~that this species prefers‘cool_temperatures.

‘Water quality deter1orat1on from coal mine po]lut1on, domest1c

':,and industrial po]]ut1on, ‘and agricultural pract1ces caused

’the dep]et1on of this species in many parts of Ohio (Trautman

- 1987).

AgeefoﬁSSB'specimens of redside.dace’col}ected‘from mid-August

‘ “to iate»September-during“the 1979 survey~were determined by
"the scale method as descr1bed by Schwartz and Norve11 (1958).

Ranges in standard 1engths and preserved we1ghts are-as fo]lows’

Age No. SL (em)  Weight (g)

O+sexes combined 19 2.3 - 3.5 0.1 - 0.7




P‘m""gﬂ

AHSERES cOmb1ned’l’MV 3 3. ‘{p 0.6 - 1.4
 2tmales : 6.3 1.9 - 4.3
2+females ' »“ .8 - 6. 1.9 - 4.9
3*males : 9 4.9 - 6.0

  '3+fema1es‘ | . .8 4.6 - 8.5

  THéiége-Jéngfhkre]ationshfp of Ontariorspecimens is similar
 fto that found by Koster (1939) for redside dace in New York.
“wh11e lengths reported for specimens from Ohio (Trautman
w”l ]957) and Peansylvan1a (Schwartz and Norvell 1958) are greater.
: QThe max1mum age and Tength reported for New York spec1mens
e ~ are 4+ and 7.9cm (Koster 1939). Schwartz and Norvell (1958)
- \reportéd a maximum age of 3+ for redside dace .in Pennsy]van1a
,'Trautman (1957) gave the max1mum length in. 0h1o as 11. 4cm
‘;The~gr0wth rate of th151§pec1es genera]]y decreases by a

. / )
~50% increment annually (Schwartz and Norvell 1958).

~Féma1e~redside'dacé captured‘during'thiS'Study were generally
7 szarger than males of the same age, as a1se noted by Koster

;1(1939) and Schwartz and Norvell (1958)

vfGonads of 40 spec1mens co]lected in 1ate summer and 10
‘ﬁ5\spec1mens captured-in: m1d May were examined.. A1l age 1%

s &pec1mens were immature. Most 2+ fish and all age 3+ redside




 dace éxamined from the May co]lection§~were.in prespawning
br fipe:condition;» These data suggest that some redside
‘dace may spawn at age 2+ and that the majerity of age 3+ fish

are mature.

;Rédside'dace captured in the East Humber River in the second
week of MayAat'water tempefatures‘rangjng from 16° to 199@
 wéfe ripe or in pkespaWning condition, none had spawned.
‘ The»redside dace,spawnS dur1ng_the latter half df May at
';watérbtemperatures of 18%C or higher'in,xew'Ybrk (Koster 1939).
{Spawning in Ontario-prabab}y takes p]aée at water temperatures

“above 19°C.

Spawning was not’obserVéd during this study;'hOWever, it
was noticed that pools that had been areas of concentration
for this species thé previous summér'were'vhcant'duringf
A“spging‘sampling{‘ This data suggests that the'redsidé dace
;ﬁéy‘move to and concentrate in spawning areas. probably in
~fkiff]es or gravel and~$and bars. The spawhing process was

" detailed by Koster (1939).

 ngg~£0uhts for redside dace captured during May.yariedffrom

aﬁ  estimated 423 to 1,971 eggs per fémale averaging 7.5cm (SL).
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;_k~(1939)'gave €gyg #umbers~whiCh snggest a consistent
\,vagiance; he'f0undrthét counts ranged ‘from 409 to 1,526

7ﬂé§g§¢ber female. Larval development has not been described.

eﬁSexual d1morphssm in the reds1de dace has been noted in

’::iprev1ous studies. (Koster 1939 , Trautman 1957, Schwartz and

‘*'Nﬂfve1] 1958, Scott and Crossman 1973). MaTes usually

_have broportionate1y~1arger“pectokal“fins than females.

'”57}Baﬁy“c010uration'is more intense on the md]e than on the

‘?ftufemale, part1cu1ar]y dur1ng spawning. The:breeding'ma}e

Jhae sma]] nuptual tubercles d1str1buted over near]y all

'(jiof the body ‘while the breeding female has smaller, less widely ‘;’

‘~,,gyetrlbuted~tuberc]es,(Scott and Cnossman 1973).

"1.;eee content ana]ys1s of - 47 reds1de dace coT]ected dur1ng this
efstudy 1nd1cates that this spec1es feeds primar11y at’ the

’t‘surﬂace (Table 1). Insects accounted for about 92% of the
'everege gut content. A1l specimens w1th food in their

'feregut had fed on 1nsects “Adult diptEra was the commonest

ts%food 1tem and accounted fer 86% of the average 1nsect volume.

Es tTng presence of;Nematoda,_Ostracoda, Hydrqear1na,'anﬁ immature

~ aquatic Insecta in many specimens indicates ‘that benthic and

*,nidewater‘feedingfis offsecondary“importancemtejthis species.

v




‘UﬁYouog;of-theeyear genérally consumed‘higherrproportions of

§m&]ie¥ufood items, part{cular1y immature aquatic Insecta,
than did ‘larger specimens. Schwartz and;Norve11k(1958) |
’aJSO”found that terrestria] Insecta, primarily Diptera,
oaocounted for most of the diet and noted a general increase
fh,the size of food itémS'comsumed,astthe size of the fish
increased. They noted that the diet of redside dace from
Pennsylvania varied seasonally. -A decreaseﬁin the amount of

‘aduTt‘Diptera and‘Ebhémeroptera with the progression of

' ,spr1ng and an increase in the relative 1mportance of

Hymenoptera and Coleoptera dur1ng summer’ wasobsened

'Féedihg habits of specimens maintained ih an aquarium were

~also noted during‘this‘study,o’Redside dace feed readily

oh”é}tfficial food at the sukface and in mid-water’and,wi1l

i occa551ona11y take food part1c1es from the" bottom 'The |
1arge, upturned mouth appears well suited to se1z1ng food

ogtems at the surface and in m1d-water.~ Schwartz and Norvell

(-1958) observed redside dace Jump1ng into the air to capture

‘ flying 1nsects.?

;oPredation‘by other animalsion redsidé’dac& ‘has not’been o

v,reported P1sc1vorous f1sh species were captured 1nfrequent1y

m* ;at or near redside d&ce capture 1oca11t1es dur1n9 this study.




. Potential predators in Ontario include brook trout.

V(Sédvelﬁnus fontinalis), rainbow trout (Salme gairdneri),

‘blagk'crappie'(Pomoxis nigromaculatus}, and rock bass

(A@b]gp]ites rupestris).

"Jng redside dace is of Tittle direct importance to man due

to its very limited distribution (Scott and Crossman 1973).

RECOMMENDAT 1 ONS

~The'following recommendations ‘are suggested.fbr the maintenance
7 ~’,and‘mpnitofing of the redside dace in Canadé?
‘]. - The Ontario Ministry of Natural Resoufées should hold
- and transport to a museum facility redside dace specimens
'1_;aptdred'in Ontario. Particular attenﬁion’should be |
" _given to specimens captured in therLakéfErie and Lake
 Huron basins. |
Idenfification information should be made available to
_concerned agencies. ' |
: ?rotective measures should be investigated to ensure that
?jthis species is not deplefed in number by barggé;ﬁwgkn;;‘:
" local fishermen. L o

Measures should be taken to-avoid severe erosion and

s depbsition of materials into streams during construction
. . o

{
™,
S
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““7 act1v1t1eS in the v1c1n1ty of streams inhabited by
redside dace. | |

;”ﬁﬂ;5;1fWhere possible, steps Shu&]d be‘taken»t0~prqtect

| k§tream banks from damage by livestock and man.
féf‘6§i'8uffer zones of.natural_vegefation should be established

aiong streams inhabited by redside dace. Stream bank

" jf)re$toration projects in damaged areas should be encouraged.

' °fSuch programs could be most easily initiated in critical

habitat areas under government ownership.

‘55;,“7;J'A1teration to the present gradient and flow regimes of

: watercourses which are inhabited by redside dace should
be investigated to mitigate the effects on redside dace

~populations.

LIST OF SPECIMENS

‘A 11st of redside dace spec1mens,captured 1n Canada, from the
:?;Nat1ona1 Museum of Canada (NMC) and the Royal Ontario Museum
\_}(ROM) is provided below:
© ROM 3802 (12), Etobicoke Creek, York County, July 5, 1926;
 ~RQM 3296‘(5), Don River near“Oriole, Yérk County; August 16,
31926' RGM 11748, Rouge River, . York County, April 13, 1935;
P ROM 24858 (27), N1th River, 1952; ROM 15637,vH1gh1and Creek
’1,\ggpr Highway 2, York County, October'ZZ, 19562, W.B. Scott

3547

o




o and E. Tay]or, ROM 15972 ‘Humber R1ver at Kleﬁnburg, York

;3fiaunty, December 6, 1953, W.H. Carrick; ROM 24788 (25),

éwﬂ,fﬂgeen"River, Bruce County, 1957, Ontario Department of
>ij:Plann1ng and Development; ROM 24663 (23), Twe]ve Mile
‘ k§ﬁreek, Welland County, ‘1958, P.D.P.D.; ROMaZ]J@,%Rrjngle
x_;@réek;'Durham"COunty,'May 29, 1959;;ROM:21401 (6), Lynde
{Creek Durham County, 1959; NMC'60‘4578 Wélland Canal,
5« §&11and County; July 1,:1960, J.W. Scoggan; NMC 60-0533A,

L }Fourteen Mile Creek, Halton County, Au§£§¢v25, 1960,
Eéf‘J‘w. Scoggan; NMC 60-0534A,‘Etobicoke'Craek. York County,
-, August 25, 1960, J.W. Scoggan; ROM 29999 €11), oakville

‘ ,»Creek Halton County, July: 23, 1973, M111an1, Dun]op and

”7’~Young, ROM 30647 (3), East Humber River, York County, August

~¥9, 1974, MTRCA; NMC 79- 1849, Bronte Creek, Wentworth County,
fJune 29, 1979, Halton Comservation Authority; NMC 79-1015
 7(5), East Humber, York County, August .16, 1979, B. Parker

? "and P. McKee; NMC 79- 1016 (24), August 16, 1979, B. Parker
' ;and P McKee; NMC 79-1018, East Humber R1ver, York County,

'August 17, 1979, B. Parker and P. McKee; NMC 79- 1020, East
 ; Humber R1ver, York: County, August }7, 1979, B. Parker and

p. NcKee, NMC 79-1021 (7), East Humber River, York County,
f_rB¢ Parker and P. McKee; ‘NMC 79-1022 (11), East Humber River,

T-3547

7




York County, B. Parker and P. McKee; NMC 79- 1064 (7)s

o iy Irv1ne R1ver, Wellington County, August 29, 1979, B. Parker

and ‘P. McKee; NMC 79-1080, Duffins Creek,: Durham County,
:September 4 1979, B. Parker and P. McKee; NMC‘79-1082 (4),
Bronte Creek, Wehtworth County, September 5, 1979, B. Parker
‘and-P. McKee; NMC 79-1085 (33), Spemcer Creek, Nentworth'
County, September 5, 1979, B. Parker and\P.'MCKee, NMC 79%1086
(2), Unhamed,tributary'of'Bronte'Creek;;SeptemberfG, i979,
B, ‘Parker and P. McKee; NMC 79—1087‘(7); ﬂhnémed'tributary
'~3of Bronte Creek Wentworth County:, September 6 1979,

B. Parker and P. McKee; NMC 79-1090 (23), Bronte Creek “
'Neﬁtworth Cbunty, September 6, 1979, B;~Parker'and P. McKee;
“NMC 79-1093 (2), Unnamed tributary of Cred1t River, Pee1
WCounty, September 6, 1979, B. Parker:and P. McKee NMC 79- 1094
(8),’F1etchefs Creek,’Pee1'County,.Septembgr 7, 1979, B. ?arker
and P. McKee; NMC 79;1096 (5), Unnamed trfbutary of Black
Creek, Peel County, Septembef 7, 1979,78.'Parker and P. McKee;
“ NME 79-1094 (9), Mitchell:Creek, Durhameounty, September 28,
1979, B. Parker and M.J. Fenton; MMC 79-1199 (6), Tributary

to Rouge River, September 28, 1979; B. Parkéf and M.J. Fenton;
NMC 79-1205A'(2),‘Greenock Creek, approxima$e1y 6km S.W. of

Wwalkerton, 1977, D. Krewtzweiser.
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-Table 1: Gut contents o0f 36 specimens* of redside dace
- ~collected in 1979 from streams flowing into
“western Lake Ontario and eastern Lake Erie.
Volumes refer to percentages of total gut contents.

Food Item - Volume Frequehcy of
1 Occurrence.
% %

“Orthoptera T | 4.7

Odonata (naiads) i 0.1
Trichoptera (larvae andipubae) 4.0
Caleoptera (adult) o 0.9

Hymenoptera (adults)

~n
B ¢ <]

‘Diptera (adults)
_ {pupae)
" (larvae)

X=X

o
-

. Hydracarina
- Ostracoda
‘Nematoda

Unidentified eggs

O TN O Ney

N o O

-

Plant material

* 11 other specimens had empty foreguts
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SILVER CHUB

Hybopsis storeriana (Kirtland)

Proposed Status: :RARE

The silver éhub, Hybopsis storeriana (Cyprinidae) occurs in the freshwaters

of central North America. This species is reported in Canada from south-
western Ontario, and in southern Manitoba (Keleher and Kooyman 1957, Scott
and Crossman 1973). Populations of silver chub are known from Ohio and

Michigan.

Little has been written on the biology of the silver chub in Canada. Life
history and descriptive information for this species were summarized by
Trautman (1957), Carlander (1969) and Scott and Crossman (1973). An
unpublished Ph.D. thesis on the'1ife history of silver chub in western

. Lake Erie is the most extensive study on this species (Kinney 1954).
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The silver chub was considered common in the western basin of
Lake Erie during the early 1950°'s. Reports of capture of this
species declined in the early 1960's. Efforts by the Royal
Ontario Museum to obtain specimens from Lake Erie during the
latter half of the 1960's from commercial fishermen and the
Ontario Ministry of Natural Resources were unsuccessful. The
last specimen taken in Canada during this period was collected
in Lake Erie at Port Stanley in 1960 by the National Museum of

Canada.

The apparent population decline of the silver chub in Lake Erie
during the 1950's and early 1960's and the scarcity of specimens
collected during the late 1960's and early 1970's Tled Scott

and Crossman (1973) to believe that the silver chub was rare

in Lake Erie. McAllister and Gruchy (1977) listed this species
as endangered in Canada. In the United States the silver chub
is threatened in Michigan and South Dakota (Miller 1972) and

endangered in Ohio (Ohio Department of Natural Resources 1976).

The silver chub is distinguished from other cyprinids in Ontario
by a combination of characteristics: it has a well developed
barbel at the posterior end of its maxillary, its snout projects

considerably beyond its mouth, and it.has large deciduous scales

T-3547
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usually 38 to 41 along the Tlateral line (McAllister and Gruchy

1980). The silver chub was described by Forbes and Richardson

(1920), Kinney (1954), and Scott and Crossman (1973).

DISTRIBUTION

The silver chub is restricted to the freshwaters of central
United States and Canada, from the Gulf states in the south
through the Mississippi River basin to the Great Lakes and
Red River drainages in the north. A geographically isolated
population exists in the lower Brazos River drainage in Texas.

(Figure 1).

Along the Gulf of Mexico, it has been collected in the Alabama,
Pearl, and Mississippi River drainages. The silver chub occurs
northward in the Mississippi River and associated river drainages
through Arkansas, Missouri, western Tennessee, Kentucky, I1linois,
Ohio, Iowa, Wisconsin and Minnesota. It has also been recorded

in Oklahoma, Kansas, and Nebraska in the Red, Arkansas, and
Missouri River systems. The silver chub has been captured in
North Dakota, Minnesota and Manitoba in the Red Riyer drainage.

In Manitoba, the silver chub has been co]]ected.from the Red and
Assiniboine River systems at Winnipeg (Scott and Crossman 1973).

Keleher and Kooyman (1957) stated that the known northern limit
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North American distribution of the silver chub,

Hybopsis storeriana. Adapted from Gilbert (1980)

Figure 1




of this species has been extended to include St. Andrews Locks

on the Red River at Selkirk (50°09'N, 96%2'y).

In the Great Lakes basin the silver chub occurs from the

St. Clair River, south through Lake St. Clair and Lake Erie

in Michigan, Ohio and Ontario. In Lake Erie (Figure 2) the
silver chub has been reported in Canada from Port Dover,
Haldimand Co. (42°47'N, 80°04'W) Lynn River, Norfolk Co. (42°
47'N, 80°12'W), Clear Creek, Norfolk Co. (42°35'N, 80°35'W),
Long Point Bay, Norfolk Co. (42°40'N, 80°10'W), Port Stanley,
Elgin Co. (42°40'N, 81013'W), and Rondeau Bay (Rondeau Harbour),
Kent Co. (42°17'N, 8]053'W) and at a number of locations around
Pelee Island, Essex Co. (4]047'N, 82°40'W) and Pigeon Bay,

Essex Co. (42001'N,,82°4]'w). In Lake St. Clair the silver chub
has been reported mainly from the southwestern shoreline in the
vicinity of the Thames River mouth, Kent and Essex Co. (42019'N,
82027'w). Scattered collections of this species in Mitchell
Bay, Kent Co. (42028'N, 82026'w) have also been recorded. The
silver chub has been reported from the St. Clair Rfver in the
vicinity of Belle River, Michigan (Texas Instruments Ltd. 1976)
and at the Lambton Genergting station near Sombra, Lambton Co.

(42°42'N, 82°29'W) (Leslie et. al. 1979).
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POPULAT | ON

The population structure of the silver chub in Canada is
undetermined. Data compiled by the Ontario Ministry of Natural
Resources suggests that there are reproducing populations of
this species in Lake St. Clair and the western basin of

Lake Erie. The continued existence of this species in Manitoba
is uncertain. Mr. W. Lysack (pers. comm) of the Manitoba
Department of Natural Resources believes that if this species

is present in Manitoba, it is extremely rare.

There has not been a specific study to determine the population
structure of the silver chub in the Great Lakes drainage since
Kinney's report in 1954. The population of silver chub in the
western basin of Lake Erie was estimated at a minimum of 20
silver chub per acre (Kinney 1954). Data collected by the OMNR
during the 1970's confirm the continued presence of silver chub
in the western basin of Lake Erie and Lake St. Clair, but are

inadequate to estimate population numbergs

Approximately 80 silver chub were collected by the Ontario
Ministry of Natural Resources in the western basin of Lake Erie
from 1977 to 1979 by otter trawl and gill net (Table 1).

Catches-per-unit-effort in the western basin of Lake Erie
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ranged from 2.0 to 4.5 silver chub per hour of trawling.

Roughly 1,000 silver chub were captured in Lake St. Clair
during the 1970's by seine and bottom trawl (Table 1).
Catches-per-unit-effort for trawls varied from 2 to 23 silver
chub per hour. Total numbers of silver chub captured and
catch-per-unit-effort for that period peaked during 1974.
Silver chub accounted for 0.02 to 1.3 percent of the total
number of fish captured by otter trawl. Catch-per-unit-
effort data from Lake Erie and Laké St. Clair suggest that

the relative abundance of silver chub in both lakes is low.

To what extent the silver chub has invaded the St. Clair
River is not known. Its presence in the St. Cldir River was
verified in 1975 by the capture of two adult silver chub near
Belle River (Texas Instruments Ltd. 1975). Leslie et. al.

(1979) reported that 98,000 larval silver chub were entrained

in two days at the Lambton Generating Station on the St. Clair

River but, following further examination of specimens from the

Lambton Generating Station by larvae fish taxonomists positive identi-

fication could not be made.

During this study, BEAK acquired four adult silver chub from
Mitchell Bay, Lake St. Clair through the Lake St. Clair

Fisheries Assessement Unit, OMNR.
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THREATS

There are no impending developments that will pose an immediate
threat to the welfare of this species in Canada.
STATUS
L
The following statements were considered valid after review of

available information and were used in the evaluation of the

status of the silver chub in Canada:

1. A reproducing population of silver chub is present in
Lake St. Clair and Lake Erie.

2. Available information does not allow definitive analysis
of population structure or trends.

3. The Canadian population of silver chub is at the north-
eastern extremity of its North American range.

4. The silver chub in Canada does not appear threatened with

immediate extinction_due to the actions of man.

Based on information evaluated during this study, it is
recommended that the silver chub be classed as a rare species

in Canada.

Biology

The biology of the silver chub has received little attention
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in Canada. The silver chub has been collected in Canada only

from the open waters of Lake Erie and Lake St. Clair. This
species has been captured elsewhere in stream, lake and

river habitats. Kinney (1954) stated that the silver chub

is an inhabitant of large silty rivers and clear lakes and
rarely enters small streams. Kinney believed that collections
of silver chub made in or near the mouths of such streams
during the spring are possibly due to positive thermotropic
migrations. Trautman (1957) reported that in Ohio the silver
chub was usually found in low gradient streams but would

move to clear streams of higher gradient to escape temporary

influxes of silt.

Collections of silver chub by the OMNR in Lake St. Clair and

Lake Erie are from waters under 10 meters in depth. Kinney (1954)
suggested that the silver chub preferred the shallow waters of

the western basin of Lake Erie. The majority of Kinney's
collections were from waters under 10 meters in depth. Capture
depths of up to 20 meters have been recorded in Lake Erie

(Woolman 1895; Fish 1935; and Trautman 1957).

Substrate composition at capture localities of the silver chub

range from gravel to silt. Kinney (1954) suggested that in
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Lake Erie the silver chub was most numerous over soft bottoms.

Trautman (1957) stated that the silver chub occurs in greatest

numbers over rather clean, gravelly or sandy bottoms.

There is some indication that this species is intolerent of
low dissolved oxygen levels. Kinney (1954) suggested that
temporary hypoxic conditions created in the western basin of
Lake Erie in 1953, during a period of thermal stratification,

could have stressed silver chub population stability.

Since 1953, hypoxic conditions have been recorded in the
western basin of Lake Erie on several occassions (Carr et al.

1965, Leach and Nepszy 1976).

Seasonal water temperature fluctuations are thought to limit
the distribution of this species. Kinney (1954) considered
the silver chub a southern species which requires water
temperatures above 4 to 10°C for six to seven months of the
year and above 21° for at least three months to sustain normal
growth and permit reproduction. Water temperatures in the
western basin of Lake Erie and the southeastern sector of

Lake St. Clair fall into these constraints. Silver chub have
been captured in Lake St. Clair from waters ranging between

4 and 25°C.
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Kinney (1954) used scales to age silver chub and found that
males and females seldom live more than three years, although
the occasional female lives torage four. _Annulus formation

was completed by May or early June. Age 1+ silver chub 4
ranged from 55 to 145mm in length, age 2+ from 110 to 155mm (SL)
and age 3+ from 145 to 170mm (SL) in Lake Erie (Kinney 1954).

A collection of nine silver chub taken from Lake Erie near

Hen Island by the OMNR on July 12, 1978 averaged 70mm (TL).
These specimens are believed to be 1+ fish. Specimens of

silver chub captured in Lake St. Clair

Silver chub taken during this study averaged 15cm in total
length. The longest Canadian specimen is approximately 20cm
in total length. Trautman (1957) gave the maximum size for siluver

chub in Ohio as 231mm in length and 170g in weight. Pflieger
(1975) stated that in Missouri adult silver chub'are commonly
9 to ldem in length and individuals above 15cm in length are

rare.

Too few specimens are available to determine growth rates for
Canadian populations of this species. Kinney (1954) stated that
the length and weight are about the same for both sexes in

the young-of-the-year and 1+ age groups. He also found that

T-3547



the growth rate for young-of-the-year and 1+ fish is approximately

60mm per year and for 2+ and 3+ silver chub the growth rate

decreases to 25mm and 15mm respectively. Kinney suggested
that females are slightly heavier than males due to increases

in egg size and weight.

The spawning habits of the silver chub are not known (Pflieger
1975). It is thought that in the Great Lakes drainage this
species spawns in open waters (Scott and Crossman 1973).

Kinney (1954) reported that the silver chub spawns in late

July or early August when water temperatures reach 18°¢.

Most spawning took place in waters above 21°C. Trautman (1957)
found spawned adults dead on Ohio beaches in June and July.
Scott and Crossman (1973) stated that dead silver chub noted

by Trautman may have been the result of spawning mortality.

1. (1979) reported capturing larval silver chub in

Leslie et
the St. Clair River from June 13 to the 21st, suggesting that

spawning takes place earlier than mid-June.

Age 2+ silver chub examined during this study were sexually
mature. Kinney (1954) reported that most one-year-old fish
are sexually mature. Kinney estimated the number of eggs

per female ast365 plus 746 times the ovary weight in grams.
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Immature eggs are light yellow and mature eggs are Tlight

orange. Time to hatching is unknown (Kinney 1954).

Four larval stages were described by Fish (1932). Larval
silver chub have been taken in bottom trawls at depths of

18 to 20m in Lake Erie (Scott and Crossman 1973).

Food habits could not be detefmined for Canadian populations
due to a lack of specimens available for stomach analysis.
The following information is summarized from Kinney (1954).
Silver chub feed primarily on benthic organisms. Young-of-
the-year silver chub feed on Copepoda (40% by volume),
Tendipedidae-larvae and pupae (35% by volume), Daphnia (10%
by volume) and small amounts of Trichoptera, Sphaeriidae,
Ostracoda and Oligochaeta. Approximately two-thirds of the
food of adult silver chub consists of Ephemeroptera nymphs
Hexagenia comprising more than 65% of those nymphs. Minor
components of the stomach volume were small molluses, Daphnia,
Gammarus, and small fish. Following the decline of Hexagenia
populations in Lake Erie, during the 1950's, greater use was
made of chironimids and Gammarus as a food supply (Scott and

Crossman 1973).

The silver chub probably serves as food for several species
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of piscivorous fish. Burbot (Lota lota), sauger (Stizostedion

canadense) and walleye (Stizostedion vitreum), were listed

as predators of the silver chub by Kinney (1954).

Specimens obtained during this study were captured by ice
fishermen who considered the silver chub an excellent bait
fish for walleye. Harlan and Speaker (1951) reported that
in Iowa the silver chub is a popular bait fish and Jordan
and Evermann (1908) regarded the silver chub as a superior

bait fish for bass (Micropterus). Use of the silver chub as

a bait fish is not thought to significantly affect population

numbers of the silver chub in Ontdrio waters.

RECOMMENDAT I ONS

The following recommendations are suggestions for maintenance

and monitoring of the silver chub population in Canada:

1. The Ontario Ministry of Natural Resources should hold and
transport to a museum facility all silver chub specimens
captured in Lake Erie or Lake St. Clair.

2. Identification information should be made available to
concerned agencies.

3. Protective measures should be invesfigated to insure that

this species is not depleted in number by bait dealers
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or local fishermen.

4. A population survey by the Ontario Ministry of Natural
Resources be carried out in conjunction with future
experimental bottom trawling.

5. Further study be implemented to determine spawning areas

and population trends.

LIST OF SPECIMENS

A 1ist of the silver chub specimens captured in Canada from

the National Museum of Canada (NMC) and the Royal Ontario

Museum (ROM) 1is provided below: o

ROM 1986, Lake Erie, off Nanticéke, Haldimond County;

ROM 1987, Lake Erie, off Rondeau Bay, Kent County; ROM 13963,
Lake Erie, Long Point Bay, Norfolk County; ROM 17855, 1947;

ROM 17856, 1947; ROM 17857, Clear Creek, Lake Erie, Norfolk County,
1949, ROM 17858, Lake Erie, 1949; ROM 17859, Lake Erie, Long
Point, 1950; ROM 18341 (2), Lake Erie, 2km West of Lynn Creek,
Norfolk County, July 16, 1948, E. Taylor; ROM 18731, Lockport,
Manitoba; ROM 32545 (2), St. Lukes Bay, Lake St. Clair, January
1977; ROM 34976 (1), Lake St. Clair, off Stoney Point, July 22,
1974, OMNR; ROM 35049 (1), Lake St. Clair, southshore, Essex
County, January 1979, Brad Ward; NMC 61-476A, Lake Erie, Port
Stanley, Elgin County, July 16, 1960; NMC 80-0874(2), Lake St. Clair,

Mitchell Bay, Kent County, February 2, 1980, D. Hector.

T-3547

90




ganow ASAlY SaWwey] O Up Q[ UIYIIM x

ejep ou
ejep ou
ejep ou
ejep ou
¢o’
L1
1070

yoyeo
|e31031 u) gnyo
JoA[ LS j0 %

ejep ou ejep ou ejep ou ejep ou 01 ejep ou
ejep ou ejep ou ejep ou ejep ou 26 elep ou.
eiep ou ejep ou ejep ou ejep ou L ejep ou
ejep ou ejep ou elep ou (suoyjed|jjijuspy sadoidwy) ejep ou
i 95 0€" 1 02 g4 zenl

£8 LL 71°0 1°€2 - 989 8/t

Y 09 £q°0 £°¢ 1L 10€1
9°¢ 16 Lz51

ysjeo :
ysij s|ney  (e103 u} qnyd Buj | Mea) ysi4 (rutw)
40 ‘oN J0 -oy 13A[1S 4O % 4/y21e) 4o ‘oN 140443
Bujulss yoesg. Bu) [MeJ| pieoging
91

ainided> jo spoyisw ||y

4 89 99,

[4 ] 051

buj meal ysi4 (rurw)
y/yoied jo "oN 31404313

buyjmea] paeoqing

jueapenb -3°g  6/6|
juespenb -3°g  g/6|
jueapenb 35 //6}
jueapenb -3°g 9/61
luedpenb 35 g/g|
juedpenb -3°g  y/6|
juespenb -3°g - ¢/6)
juedpenb *3°g  z/6}

uoijenol aea)

11e(y 35 axeq

upseq 1sem  6/6)

ujseq jsem 8/61
uiseq isem  //6]

uo | 318207 deay

2143 a%e]

‘(elep sadunosay (ednieN O A13sjull ojaejug woay paidepe)

die|) "3s @jeq pue aju3 e uidlsem u| euepusiols sysdoqhy jo eouepunqge oaileyey | °|qet

91

T-3547



REFERENCES

Carlander, K.D. 1969. Handbook of freshwater fishery biology. Vol. 1. Life
history data on freshwater fishes of the United States and Canada,

exclusive of the Perciformes. lowa State Univ. Press, Ames, lowa. 752 p.

Carr, J.F., V.C. Applegate, and M. Keeler. 1965. A recent occurrence of
thermal stratification and low dissolved oxygen in western Lake Erfe.

Ohio J. Sci. 65: 319-327.
Fish, M.P. 1932. Contributions to the early life histories of sixty-two
species of fishes from Lake Erie and its tributary waters. Bull. U.S.

Bur. Fish. 10, Vol. 47: 293-398.

Forbes, S.A., and R.E. Richardson. 1920. The fishes of Illinois. State 111,

Natur. Hist. Survey Div. 357 p.

Harlan, J.R., and E.B. Speaker. 1969. lowa fish and fishing. State Conserv.

Comm., Des Moines; lowa. 365 p.

Jordan, D.S., and B.W, Evermann. 1908. ‘American food and game fish. Doubleday,

Page & Co., Garden City, N.Y. 572 p.

Keleher, J.J., and B. Kooyman. 1957. Supplement to Hinks' '"The fishes of

T-3547 92




Manitoba. Dep. Mines Natur. Res. Prov. Manitoba. p. 104-117.

Kinney, E. MS. 1954, A life history study of the silver chub, Hybopsis
storeriana (Kirtland), in western Lake Erie with notes on associated

species. Ph.D. Thesis. Ohio State Univ., Columbus, Ohio. 99 p.

Leech, J.H., and S.J. Nepszy. 1976. The fish community in Lake Erie. J.

Fish. Res. Board Canada. 33 (3): 622-638.

Leslie, J.K., R. Kozopas, and W.H. Hyatt. 1979. Considerations of entrain-
ment of larval fish by a St. Clair River, Ontario, power plant.

Fisheries and Marine Service Tech. Rep. No. 868. June 1979. 25 p.

Lysack, W. 1979. Biological Services Branch, Manitoba Department Natural

Resources, Winnipeg, Manitoba. Personal Communication.
McAllister, D.E. and C.G. Gruchy. 1977. Status and habitat of Canadian
fish in 1976. lg_Canada?s threatened species and habitats. Canadian

Nature Federation, Special Publication b: 151-157.

McAllister, D.E. and C.G. Gruchy. 1980. Rare, endangered and extinct fishes

in Canada. National Museum of Natural Sciences. Unpublished MS. 84 p.

T-3547

93




Miller, R.R. 1972. Threatened freshwater fishes of the United States. Trans.

Amer. Fish. Soc. 101 (2): 239-252.

Ohio Department of Natural Resources. 1976. Endangered wildlife in Ohio.

Ohio. Dep. of Natural Resources, Division of Wildlife, Publ. 316 3 p.

Pflieger, W.L. 1975. The Fishes of Missouri. Missouri Dept. of Conserv.,

Jefferson City, Mo. vii. 343 p.

Scott, W.B., and E.J. Crossman. 1973. Freshwater fishes of Canada. Fish.

Res. Board of Canada Bull. 184 : 1-966.

Texas Instruments Inc. 1975. Report on fish and macro-zooplankton study on
the St. Clair River in the vicinity of the proposed Belle River Power

Plant. Texas Instruments Inc., Dallas, Nov., 1975.

Trautman, M.B. 1957. The fishes of Ohio with illustrated keys. Ohio State

Univ. Press, Columbus, Ohio. 683 p.

Woolman, A.J. 1895. A report on the ichthyological investigations in

western Minnesota and eastern North Dakota. Rept. U.S, Comm. Fish.

for 1893, App. No. 3: 343-373.




GRAVEL CHUB

Hybopéis x-punctata Hubbs and Crowe

Proposed Status: ENDANGERED

The gravel chub, Hybopsis x-punctata (Cyprinidae), has a wide

but discontinuous distribution in east central North America.
In Canada the gravel chub has been found only in the Thames

River watershed of southwestern Ontario. This population is
approximately 300km from the nearest gravel chub population,

which is located in Ohio.

The species is represented by two subspecies (Hubbs and Crowe
1956). Populations in the northeastern Ohio River basin and

in Ontario are assigned to H. x-punctata trautmani.
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Little has been published regarding the biology of the gravel
chub. Available data have been summarized by Trautman (1957),
Scott and Crossman (1973), and McAllister and Gruchy (1977).
Radforth (1944) outlined zoogeography and early distribution

records for this species in Ontario.

The last reported collection of gravel chub from Canada was
made in 1958. Scott and Crossman (1973) believed it doubtful
that there were surviving Canadian populations. McAllister
and Gruchy (1977) listed the gravel chub as endangered in
Canada. This species is considered to be endangered in Kansas
(Platt 1974) and has been recommended for endangered status

in Wisconsin (Anonymous 1979).

The gravel chub is distinguished from similar species in
Canada by the x- or y- shaped markings on its silvery sides,
usually only faintly evident in Ontario specimensj its snout,
which protrudes considerably beyond its mouth; and its Tateral
line scale count, which ranges from 43 to 45 (McAllister and

Gruchy 1980).

DISTRIBUT | ON

The following account of the distribution of the gravel chub is
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based on information provided by Gilbert (1980). The gravel

chub occurs only in east central North America (Figure 1).

In the United States the gravel chub is restricted to the
~Mississippi River drainage. 1Its range extends from south-
eastern Minnesota ‘and Wisconsin, south through Iowa, I1linois,
Indiana, Missouri, and Arkansas, west to eastern Kansas

and Oklahoma, and east in the Ohio River watershed to north-
western Pennsylvania and western New York. In the east it

is apparently absent from areas south of the Ohio River. An
isolated population in southwestern Ontario is the only

evidence of this species existence in the Great Lakes basin.

The gravel chub has been reported in Canada from two localities
in southern Ontario (Figure 2). The species was first reported,
in Canada, in 1929 from the Thames River at the Muncey Indian
Reserve, Middlesex County (42°50'N, 81°30'W). The second
collection of the gravel chub was made in August, 1958 from

the North Thames River in London (43°00°'N, 81°%16'W).

POPULAT 10N

The paucity of collected materials from the Thames River watershed

suggests that this population may have been localized. The
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North American distribution of the gravel chub
Hybopsis x-punctata. Adapted from Gilbert (1980)

Figure 1
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continued existence of this population is in doubt. Repeated

attempts during this study, and during studies carried out
by the National Museum of Canada and the Ontario Ministry
of Natural Resources in the early 1970's failed to produce

new specimens.

Trautman (1957) noted that increased siltation was associated
with the extirbation of this species in many parts of Ohio.
Similar habitat destruction in the Thames River system may
have caused the depletion of the gravel chub in the Thames

River to irrecoverable levels.

__THREATS
Insufficient information regarding the continued existence
of this species in Canada is available to determine if there
are immediate threats to the welfare of this species in

Canada by impending developments.

STATUS

The following statements were considered valid after review
of available information and were used in the evaluation of
the status of the gravel chub in Canada?

1. There is insufficient evidence to conclude that reproducing
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populations of gravel chub exist in Canada.

2. The gravel chub is known in Canada at the northeastern
fringe of its North American range. Canadian specimens
provide the only evidence for this species existence in
the Great Lakes basin.

3. The range of the gravel chub in Canada is restricted
to a small portion of the Thames River watershed.

4. Water quality deterioration due to agricultural and
urban influénces in the Thames River watershed may have
caused the depletion of the gravel chub population to
irrecoverable levels.

Based on information evaluated during this study it is

recommended that the gravel chub be classified as endangered

in Canada.

BIOLOGY

The gravel chub was not captured during this study; therefore,
only a review of Canadian capture localities and a comparison
with data from more southerly populations of gravel chub can

be provided.

Capture sites of the gravel chub in the Thames River are

similar in habitat type. The Thames River, in the areas of
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capture, has a constant flow and is approximately 20 to 30m
in width and averages 1 to 3m in depth; pool and riffle
habitat predominate. The river bottom is composed of sand,
rock and stone with areas of soft organics and silt.
Siltation in the Thames River has caused the water to be
quite turbid (Secchi disc less than Im). Inflowing streams
range from turbid and soft bottomed, to clear with rock

and gravel substrates. Bank cover is minimal and instream
vegetation is restricted to encrusting and filamentous

algae. Water temperatures in August ranged from 21 to 240¢C.

Pflieger (1975) reported that the gravel chub inhabits clear
to moderately turbid streams with permanent flow and well-
defined gravelly or rocky riffles. Pflieger states that

in the Ozark Mountains this species is more abundant in

the downstream sections of larger streams with moderate

flow and slightly warmer and more turbid~water than in
headwaters. Trautman (1957) stated that Ohio populations

of gravel chub prefer the large sand and gravel riffles and
bars of moderate or large streams where the current keeps
the river bottom free of unconsolidated silts and clays.

These streams generally range in depth between 0.3m and 1.3m
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in the summer and 1.6m and 2.0m in winter. Trautman also

noted that this species inhabits the deeper, slow-moving
waters of rivers where siltation is minimal. The preferred
microhabitat of the gravel chub was described by Moore

and Paden (1950) as small cavities beneath rocks in riffle
areas where the river current is reduced. Trautman (1957)
reported the species avoided areas with aquatic macrophytes,

larger species of algae, and aquatic mosses.

Gravel chub collected from the North Thames River ranged

in length from 52mm to 77mm. Trautman (1957) reported that
young-of-the-year in Ohfo ranged between 28 and 65mm in total
length; one-year-old fish between 40 and 70mm; aﬁd breeding
adults from 64 to 90mm in total length, with a maximum of
102mm. Considering Trautman's data, it is probable that

Ontario specimens are adults. Maximum age fis unknown.

Gravel chub spawning has been reported'to take place in

Kansas in early spring on swift gravelly riffles (Cross 1967).

No other data on reproduction has been published. (Scott

and Crossman 1973).

The gravel chub probably feeds on epibenthic aquatic insects.
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However, insufficient Canadian specimens were availabie for

dissection during this study to substantiate this hypothesis.
No detailed studies have been made of the feeding habits

of this species. Davis and Miller (1967) found that the
taste buds on the barbels of gravel chub were extremely

large suggesting that this species feeds by probing under

rocks and into crevices with its sensitive snout.

Parasitic infestation has not been noted for .this species.
Hoffman (1967) did not list the gravel chub in his parasite

studies.

The importance of the gravei chub in the aquatic food chain
is not known. It is suspected that piscivorous species,

including small mouth bass, Micropterus dolomieui and rockbass,

Ambloplites rupestris, which are common in the Thames River

would feed on gravel chub if present. Scott and Crossman
(1973) believed this species greatest importance to man may
be as an indicator of pollution-due to its sensitivity to

siltation.

RECOMMENDAT | ONS

The following recommendations are suggested for the monitoring
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of the gravel chub population in Canada.

1. The Ontario Ministry of Natural Resources should hold
and transport to a museum facility all gravel chub
specimens captured in Ontario waters.

2. ldentification information should be made available to
concerned agencies.

3. Cyprinids collected by the Ontario Ministry of Natural
Resources, the University of Western Ontario, and other
concerned agencies near prior capture sites should be
closely examined for the occurrence of gravel chub.

4. Should further specimens be collected in Canada, a
study to determine population and life history parameters
should be initiated and protective measures should be

investigated.

LIST OF SPECIMENS

A list of gravel chub specimens captured in Canada from the
National Museum of Canada (NMC) and Royal Ontario Museum (ROM)
is provided below:

ROM8417 (2) Thames River, Middlesex County, C. Hubbs and

D. Brown*. ROM20018 (4) Thames River, near University of
Western Ontario, Middlesex County, 1958, D. Roseborough.

*Radforth (1944) states that this species was reported in the
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Thames River at Muncey Indian Reserve by Hubbs and Brown (1929).
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PUGNOSE SHINER

Notropis anogenus (Forbes)

Proposed Status: ENDANGERED

The pugnose shiner, Notropis anogenus, is regarded as one of the rarest

cyprinids in the northern United States and Canada. In Canada it has
been recorded at three localities in Ontario. Capture sites in Canada are

approximately 135km from the nearest population of pugnose shiner.

Few studies have been made on the biology of the pugnose shiner. Trautman
(1957) provided life history data for this species in Ohio. Bailey (1959)
reviewed systematics and distribution; and Scott and Crossman (1973)
summarized available information on this species in Canada. Gilbert (1980)

Tists type materials.
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The pugnose shiner was last reported in Canadian waters in 1963. Prior
to 1963 only three collections of this species had been made in Canada.
The paucity of Canadian specimens suggests that the pugnose shiner is
rare in Canada. The increasing rarity of this species throughout its
North American range is thought to be a result of degradation and

reduction of available habitat (Bailey 1959).

McAllister and Gruchy (1977) considered the pugnose shiner as threatened
in Canada. This species is listed as endangered in Wisconsin (Miller
1972), and is believed to have been extirpated from Ohio (Trautman pers.

comm. ).

The pugnose shiner is distinguished from all other Ontario Notropis
species except N. cornutus by its black peritoneum. It is similar in
appearance to N. emiliae, but the pugnose shiner has eight dorsal fin rays
as compared to nine dorsal fin rays in N. emiliae (McAllister and Gruchy

1980).

DISTRIBUT ION

The range and distribution of the pugnose shiner were documented by
Bailey (1959). Few range extensions have been added since the late 1940's;
the present distribution of this species is probably much reduced from

that represented in Figure 1.
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North American distribution of the pugnose shiner,
Notropis anogenus. Adapted from Bailey (1959)

Figure 1




- Hubbs and Lagler (1947) described the range of this species as being
restricted to the Great Lakes basin and north central United States.
It has been recorded sporadically from the Red River basin of eastern
North Dakota through the glacial lakes district of Minnesota, northern
Iowa, Wisconsin, northern I11inois, Michigan, northern Indiana and
Ohio to the Lake Ontario and St. Lawrence drainages of New York and

Ontario.

In Canada the pugnose shiner has been reported from two regions in
Ontario (Figure 2),at the outlet of Lake Ontario, near the mouth of
the Gananoque River, Leeds County (44020'N, 76°]O'W) and in the
western basin of Lake Erie, at Rondeau Harbour, Kent County (42017'N,
81053'W) and in ponds on the eastern side of Point Pelee, Essex County
(82030'N, 42°OO!W). Reports of this species occurrence on the east

side of Long Point, Lake Erie, seem to be in error.

POPULAT ION

The pugnose shiner was first reported in Canada in 1935 (Toner 1937).
Subsequent collections were made during the early 1940's at Rondeau Bay
and Point Pelee. Since the early 1940's only one collection of pugnose

shiners, made in 1968, has been reported from Canadian waters.

During this survey all known capture localities were sampled, but no
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pugnose shiners were captured. It did seem apparent to us,

however, that small populations of the pugnose shiner may still
exist in Canada. Collection and identification of this species
are hampered by its small size, restricted distribution and
habitat selectivity. Although, there is insufficient data to
evaluate the population structure of this species in Canada

we believe that, if present in Canada, populations are extremely

small and each population is localized.

Published information suggests that over its range this species
is becoming increasingly rare. Scott and Crossman (1973)
suggested that this species may once have inhabited favourable
habitats along the north shores of Lake Ontario and Lake Erie,
but habitat destruction is believed to have diminished its
range greatly. Trautmén (1957) stated that collections of

this species in Ohio during the 1930's were probably from
isolated populations which later died out as a result of
increased turbidify in its habitat. It is believed that similar
long term habitat destruction in Ontario waters has decreased
the numbers of this species to low levels in very restricted

habitats, if they have not already been extirpated.
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THREATS

-

There are no impending developments that will pose an immediate

threat to the welfare of this species in Canada.

STATUS

1.

The following statements were considered valid after review
of available information and were used in the evaluation of the

status of the pugnose shiner in Canada:

There is insufficient evidence to conclude that reproducing
populations of pugnose shiners are extant in Canada.

The pugnose shiner occurs in Canada at the northern fringe
of its North American range. It has been suggested that
this species is naturally rare throughout its North American
range.

Canadian records suggest that populations are small and
geographically isolated.

Evidence suggests that the amount of available habitat

has diminished in quality and quantity due to a general
decline in water quality and an increase in lakeshore

deve lopment.

The pugnose shiner appears threatened with immediate

extinction in Canada due to the actions of man.
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Based on the information evaluated during this study, it is

recommended that the pugnose shiner be classed as an

endangered species in Canada.

BI10OLOGY

The pugnose shiner was not captured during this survey;
therefore, only a review of Canadian capture Tlocalities and

a comparison with published data can be provided.

In Canada, the pugnose shiner has been recorded from sheltered

inshore ponds and protected bays proximal to large water bodies.

Substrates at Point Pelee and Gananoque were usually composed
of sand and detritous, but in Rondeau Harbour bottom substrates
were predominintly clay. A1l localities where the pugnose
shiner had been captured were heavily vegetated, both emergent
and submergent aquatic macrophytes were present. Turbidity

and siltation were minimal at Point Pelee and Gananoque (Secchi
disc approximately 1.5m); however, at Rondeau Harbour turbidity
was much higher (Secchi disc approximately 0.3m). During
sampling in August, water temperatures ranged from 15 to 18°%¢
aﬁd dissolved oxygen ranged from 9 to 11 mg/L in Rondeau

Harbour and at Point Pelee.
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Trautman (1957) suggested that this species is usually found in clear,

well vegetated lakes and low gradient streams with sand, mud, and detrital

bottoms.

0f the three known capture sites investigated during this study, Point
Pelee appears to provide the most favourable habitat for the continued

existence of the pugnose shinerin Canada.

Little has been published on the age and growth of this species. Trautman
(1957) stated that adults ranged between 33 to 48mm in length and Carlander
(1969) gave the maximum length of this species as 56mm total length.
Specimens from Ontario waters ranged in length from 38 to 51mm total
length, and therefore,it is assumed that specimens captured in Ontario were

adults.

Spawning is thought to occur in late spring in Ontario waters. A female
collected in mid-June 1941 at Point Pelee contained a few large eggs,

suggesting that it was partly spent and that spawning was in progress at
that time (Scott and Crossman 1973). Females full of eggs were taken in

May and June in I1linois (Forbes and Richardson 1920).

The feeding habits of the pugnose shiner in Canada are unknown, and specimens
are unavailable for dissection to determine stomach content. Scott and
Crossman (1973) suggested that its extremely small mouth probably restricts

its diet to minute plants and animals.
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Two species of Protozoa, Henneguya brachyura and Myxobolus

aureatus, are the only parasites Hoffman (1967) listed for
this species. Parasites have not been noted for Canadian

specimens.

The pugnose shiner probably falls prey to several species of
piscivorous fish. Examination of the stomach contents of
possible predators, especially from Point Pelee National Park,
may prove beneficial in obtaining information on this species

in Canada.

Due to its restricted distribution and rarity of capture, the
pugnose shiner is believed to be of little importance to man
(Scott and Crossman 1973). It may have some value as an

example of mans impact on the environment.

RECOMMENDAT 1 ONS

The following recommendations are suggested for the monitoring

of the pugnose shiner population in Canada:

1. The Ontario Ministry of Natural Resources and Parks Canada
should hold and transport to a‘museum facility all pugnose
shiner specimens captured in Ontario waters.

2. 1Identification information should be made available to
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concerned agencies.

3. Cyprinid surveys should be carried out in areas of prior
capture. '

4. Should further specimens be collected in Canada, a study
to determine population and 1life history parameters should

be initiated and protective measures should be investigated.

LIST OF SPECIMENS

A list of pugnose shiner specimens captured in Canada from the
National Museum of Canada  (NMC), the Royal Ontario Museum (ROM),
and the University of Michigan Museum of Zoology (UMMZ) is
provided below?

NMC 67-114 Ontario, Kent County., Rondeau Provincial Park,

Lake Erie, R.E. King-and C. Roy, June 16, 1963. ROM 14056 (53)
Ontario, Kent County, Rondeau Bay (Rondeau Harbour), Lake Erie,
J.R. Dymond, June 13, 1941. ROM 14056 (52), Rondeau Bay
(Rondeau Harbour), LakeAErie, Kent County, July 13, 1941,
Dymond. UMMZ 130932 (19), Rondeau Harbour, S.E. shore just
outside Provincial Park, Kent County, August 31, 1940, Hubbs
party. UMMZ 130910 (23), E. shore of larger lake on Point
Pelee, Point Pelee National Park, Essex County, August 31, 1940,
C.L., L.C., and Clark Hubbs. ROM 14055 (70), lake in Point
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Pelee Park, Essex County, July 13, 1941, J.R. Dymond. UMMZ 104540, St.

Lawrence River, Gananoque Leeds County, July 21, 1937, G.C. Toner. UMMZ

107901 below falls, Gananoque River, Gananoque, Leeds County, April 25, 1935.
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PUGNOSE MINNOW

Notropis emiliae (Hay)

Proposed Status: ENDANGERED

The pugnose minnow, Notropis emiliae (Cyprinidae), is found primarily in

the Gulf states and the Mississippi River basin in central North America.
In Canada this species occurs in the Lake St. Clair and possibly Lake Erie
drainages of southwestern Ontario. Populations in Canada are separated

from United States populations by approximately 200km.

Information on the biology of Canadian populations of pugnose minnows is
"almost as rare as the species itself in Canadian waters" (Scott and Crossman
1973). Gilbert and Bailey (1972) and Gilbert (1980) summarized available

1ife history information for this species.
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The pugnose minnow was first reported in Canadian waters in 1935

(ROM 8956). Very few specimens have been recorded in Canada since that

time. Due to the extreme rarity of this species, its restricted distribution
in Canadian waters, and its apparent sensitivity to habitat alteration,
McAllister and Gruchy (1977) classified the pugnose minnow as endangered

in Canada. It is variably listed as rare, threatened, or extirpated in

Ohio (Trautman 1957, Van Meter and Trautman 1970) and endangered in

Missouri (Miller 1972).

The pugnose minnow is distinguished from similar species in Canada, by its
very small, up-turned mouth and its nine fully developed dorsal fin rays.
Other superficially similar cyprinids normally have eight dorsal rays

(McAllister and Gruchy 1980).

Complete descriptions of the pugnose minnow were provided by Trautman (1957),
Gilbert and Bailey (1972), and Scott and Crossman (1973). Gilbert and
Bailey (1972) also discussed systematics, and downgrading the former generic

name Opsopoeodus to subgeneric status in Notropis.

DISTRIBUTION

The following account of the distribution of the pugnose minnow is based
on the spot distribution map of Gilbert and Bailey (1972), supplemented by

information gained in the present study (Figure 1).
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The pugnose minnow is found from the Nueces River in Texas eastward through
the Gulf states to the Edisto River drainage of South Carolina. Its

range extends northward along the Mississippi drainage to southeastern
Minnesota, and eastward in the Ohio River basin to southeastern Ohio and
west West Virginia. In the Great Lakes basin this species has been
reported from the Lake Winnebago drainage of Wisconsin, from southern

Lake Michigan in I1linois, and from Lake St. Clair and Lake Erie and their

tributary streams in Michigan, Ohio, and Ontario. A subspecies endemic

to Florida occurs from the St. John River drainage south to Lake Okeechobee.

In Ontario the pugnose minnow has been reported from only 10 localities
(Figure 2). It has been captured in the Detroit River above Amherstburg,
(42007'10"N, 83°06'45”W), in six localities in the North Sydenham-River-
watershed extending from Bear Creek below Brigden, Lambton County (42045'
48"N, 82019'51"W) to the North Sydenham River above Wallaceburg, Lambton
County (42°38'20"N, 82922' 32"W), in an unnamed tributary of the East
Sydenham River near'Tuppervi]le, Kent County*(42°36‘]0"N, 82°16'22"W), in
Lake St. Clair at Mitchell Bay, Kent County (42°28'N, '82°24'W), and in the
Thames River near Delaware, Middlesex County (42055'N, 81026'W). The
precise location of capture of the Thames River specimens is not recorded,
however, Keenleyside (pers. comm.) stated that the collection was likely

taken from an oxbow lake adjacent to the main stream.
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Pugnose minnows have been reported from Lake Erie tributaries in Ontario,
but specimens were not retained. Mr. P. Hunter, of the Ontario Ministry
of Natural Resources listed this species in a collection taken in 1972
from Burnt Mill Creek, a tributary of Catfish Creek, Elgin County
(42042'00"N, 81001'09"w). Hamor and Fernando (1978) reported capturing
pugnose minnows in a Grand River tributary, Laurel Creek, Waterloo

County (42°29'N,80%34'W).

POPULAT ION

The population structure of the pugnose minnow in Canadian waters is not
fully known. On the basis of the number of confirmed captures it is
suspected that the population of pugnose minnows in the Lake St. Clair

drainage is quite small.

Intensive efforts to capture pugnose minnows during the 1979 survey produced
only eight specimens. Catch-per-unit-effort values for the North Sydenham

River were low and ranged from 0 to 3.3 specimens per 100m? of area seined.

The known range of the pugnose minnow’in the Sydenham River system was
extended during the 1979 survey, although it is unlikely that this
represents an expansion of the population. It is possible that the rarity
of the pugnose minnow and its confinement to a restricted habitat has
permitted small populations to exist undetected at these locations until

~ the present study. The largest Canadian collection of pugnose minnows was
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made in the Thames River watershed, where seven specimens were collected

in 1968 (ROM 26480).

Collections from the Thames River and tributary streams of Lake Erie
suggest that disjunct populations of pugnose minnows are extant in
southwestern Ontario and that this species may‘juugziunuabeen more

widely distributed.

~ The turbid habitats where pugnose minnows were captured during the 1979

survey differ from the preferred clear-water habitat described by

Trautman (1957), Gilbert and Bailey (1972), and Scott and Crossman (1973).

This suggests that the Sydenham River watershed provides only marginal
habitat. Trautman (1957) reported that this species was probably common
in Ohio prior to 1930 in c1ear,'weedy, quiet waters. Urbanization and
agricultural practices subsequently led to the siltation of these
habitats and eventual extirpation of the pugnose minnow from many parts
of its range. The si]tatioh of streams in southwesterh Ontario may be

similarly detrimental to Canadian populations of pugnose minnow. .

THREATS

There are no impending developments that will pose an immediate threat

to the welfare of this species in Canada.
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rThe following stateménts were considered Qa]id after review

of‘availabIe information and were used in the evaluation of
- the status of the pugnose minnow in Canada.

1. A smaT] population of pugnose minnows is present in

the North Sydenham River and inMitchell Bay. If the

specimens collected are representative of one or more

; populations is not known.
kTherefis insufficient information to evaluate the
structure of possib]e'popu]ations;in the Thames River
‘or in Lake Erie tributaries; however, these populatins
are likely small and isolated. | ’

. 'Mahéinduced sthatidn'of,preferredfclearwater habitats
:?)has‘led.to the éxtirpation of this'sﬁecies within areas
‘of'itS'North Americén'range. | |
 The North Sydenham River prqvidés margina11y~suita51e

vhdbitat for this species; mahainduCed:siltation has

reduced the quantity of avai]ab]e, suitabgeAhabitat.

i Pugnose minnow populations in Canada are situated at the northeastern

edge of its North American range.

~Based on information evaluated during this study it is recommended that the

pugnose minnow be classed as a threatened species in Canadian waters.




'ih;Ontario, the pugnpse:minnow'is found in low gradient
- streams, rivers, andwlakes. Average gradients at capture
éjﬁes in the SydenhamTRiver watershed range from less than
fﬁé?OZﬁ/km to approxiﬁate]y;O.ZOm/km. Specimens were taken

ﬁl‘injpond—]ike, weedy embayments and along river edges. Capturef 

sites in Mitchell Bay ' had soft clay and silt substrates.

/

~Aquatic macrOphytesﬁWere always present at capture sites.

fﬂéavy'growths of spattérdock'(Nuph&r sp.) were noted at

several capture localities. Pugnose minnows were captured

. in the North Sydenham River in 0.5 to 1.5m of water by

‘encircling clumps of weeds with a seine net.

‘,High levels 0f‘suspended solids were evident at all capture

‘}Incations during the 1979 survey;~sgcchijdisc transparency
;of fotm was typica1 in*mo$t'of the North*Sydenhavaiver.
£t Kater transparenqy'was'higher in MitcheTl‘Bay. Pugnosefminnows
&  fkwere Caught in'September when~water'tempéra¢ures rahged from
17.5 to 19°C and dissolved oxygen concentrations were about

o : 7mg/L.

jTrautman (1957) stated that the pugnosé minnow prefers sluggish,
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clear"weedy}waterg and believed that populations in tufbid"
 wateE$J,wheré éiltatidn»has.resu]ted‘in the elimination of
hooted”aquatic plants,kWOU1d“be eliminated in a matter of
‘years. The high*turbidity @trcapture»sité5~during the 1979
shrVey suggests that,the’North Sydenham River system may
provide only marginal“habita; for this species. Mitchell

Bay ‘may provide -a more9favourab1e habitat;

~Little information has been published on the age determination

of this species. ScaleS'fromﬁseveral specimens were examined
";following‘methods out]fhed by Lagler (1947)‘«TEa§h scale
"% appeared to have distinct annuli in’the%latera] fields; however,
va]idation‘of»the-sca1é method of age_determﬁnation insthis,

- species requires a larges sample. Maximum age was estimated at 3 years.

, Ranges of lengths and”preserved"weighf$ f0f7one, two, and
‘ﬁthtge-yearwo]d‘speCimens captured”ih September are as follows:

‘Age No. Specimens Standard Length Weight
(cm) (g)

9 - 3.2 0.24 - 0.29
4 - 3.7 0.57 - 0.73
4.6 ' 1.19°

1 2
2 5
3 1

2.
3.

‘:In'ﬂmio, young-of-the-year are 2.5 to 4.3cm long, one-year old

~ fish are 3.3 to 5.1cm long, and adults are«usua11y‘3,8 to




5.8cm long, with a maximum,recorded>1ength of 6.4cm (Trautman

-1957).

‘Data on reproduction in this speciés'are limited. Gilbert
~and Bailey (1972) Statedithat in Florida males are in spawning
condition from March'tb September and gravid females were

 captuhed from January to September. Gilbert and Bailey also

" mentionedthat specimens in spawning condition were taken in ¥

late May in Arkansas. Forbes and Richardson (1909) collected

4 qravfd females and tuberculate males in mid-June in I1linois.

It is suspected that populations in Ontario spawn in. late

spring or-early summer..

The feeding habits of pugnose minnows have been stud1ed by

Giibert'and'8a11ey (1972) for ?1orida‘specimens. “ Chironomid

4,1@ryae, filamentous algae, copepods, cladocerans, hydrachnids

~aﬁd;m{nutefamounts of larval fish and‘fish'egQS“wereﬂidentified

from stemach contents. Of,four Ontario specimens of pugnose.

‘minnow examined, two had empty foreguts, one contained ' , ; o
unidentifiable material, and one contained 60 percent adult

Diptera and 40 percent-1arva1 Trichoptera by volume.

~ Scott and Ccrossman (1973) believed that the strongly upturned

mouth of the pugnose minnow suggests a mid-water or surface
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.. ‘feeding habit.

" Predation on pugnose minnows by other fishes has not been
. ‘deseribed. Piscivorous species captured in the same locations

._asﬂpygnose minnows in 1979 include northern pike (Esox Pugfug),

' iwhﬁte crappie (Pomoxis annularis), rock bass (Ambloplites

" kﬁpestris), and largemouth bass‘(Micrapterusfsalmoides).

| A;ng Tevé] infestation of "black spot" (Neascus) was noted
Qn‘qne pugnose minnow taken during the 1979 survey. Bangham
'«z,and¥Huhter (1939) reported that of 10 specimens examined from
}Lake Erie, two were iﬁfected-with tfematodes and larval or
Ymmature cestodes. Hoffman (1967) also Tisﬁed tre@gtodes as

‘;;parasites of the pugnoSe'minnow.

‘The pugnose minnow is too rare and restrieted in distribution
 ,te¢be of any reaT,importgnce'to-man;in’Canada‘(Scott‘and Crossman
‘~‘1973)} Due to its apparent sensitivity:to turbidity, this

 s§ecies may haveigome'importance as an: environmental indicator

in the Lake St. Clair watershed.

RECOMMENDAT 1 ONS

‘Thé,fol]oﬁing recommendations are suggested for the maintenance

aﬁdpmonitoring of the pugnose minnow populations in Canada:




e Y g T

1. .The Ontario Ministry of Natural Resources should hold and transport
‘tdfa”museum facility é]T pughose minnow specimens captured in
aiontario; | u
2. Identification information should be made availa ble to concerned
 agencies. |
3. Records of this species in Canada outside of the Lake St. Clair
drainage should be investigateq«by concerned agencies;and specimens
should be retained for museum collections. |
4. Should pugnose minnow populations be identified outside of the
 North\Sydenham River, that is, in more favourable habitats, protective
. measures should be investigated to insure the continued exisf%ﬁbe

of this species in Canada.

LIST OF SPECIMENS

,A.Tj§t of\pgggggg?miprW*specimens;captured»in Canada, from the National
Museum~of Ganada (NMC) and the Royal Ontario Museum (ROM) is provided

| be1ow: |

.. ROM 8956 (2), Mitchell Bay, Lake St. Clair, Kent County, July 6, 1935,
| K.H. Doan; ROM 14073 (3), Detroit River, Essex’County, June 11, 1941,

‘Dymond and Harkness; ROM 26480 (7), Thames River, Middlesex County, 1968,
J. Young and R. McCarter; ROM 35781 (2], Mitchell Bay, Lake St. Clair,
kent County, June 2, 1979, E. Holmes; NMC 72-199, North Sydenham River,

Lambton County, August 12, 1979, C.G. Gruchy and R.H. Boweh; NMC 79-1154,
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unnamed tributary of East Sydenham River, Kent County, September 25, 1979,

P.M. McKee and B.A. Hindley. NMC 79-1051, North Sydenham River, Lambton
County, September 25, 1979, B.J. Parker and P.M. McKee. MNC 79-120 (2),

Bear Creek, Lambton County, September 27, 1979, McKee and Hindley. NMC 79-1207

(4), North Sydenham River, Lambton County, September 27, 1979, McKee and Hindley.
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SILVER SHINER

Notropis photogenis (Cope)

Proposed Status: RARE

The silver shiner, Notropis photogenis (Cyprinidae), is found

in freshwater streams of the Ohio and upper Mississippi River
basins and in portions of the drainages of Lake St. Clair and
Lake Erie. In Canada, this species is known only from the

Thames and Grand River watersheds of southwestern Ontario.
Canadian populations of the silver shiner are approximately

300km from the nearest United States population and approximately

500km from major population -centers.

Little is known about the biology of the silver shiner. Trautman

(1957) and Gilbert (1980) gave summaries of biological information.
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Gruchy et al. (1973) provided some biological data on Canadian

specimens.

The silver shiner was first collected in Canada in 1971. Due
to its recent discovery and restricted distribution in Canada,
this species was classified as rare in this country (McAllister
and Gruchy 19773. The silver shiner is considered threatened
in Michigan (Miller 1972), declining in Ohio, and uncommon to
rare in Lake Erie tributaries in Ohio (Trautman 1957; Gilbert

1980).

The silver shiner is often confused with the rosyface shiner,

Notropis rubellus and emerald shiner, Notropis atherinoides.

Silver shiners and rosyface shiners are similar in appearance,
and frequently inhabit the same streams. Gruchy et al. (1973)
described distinguishing features of silver, rosyface, and
emerald shiners. Silver shiners attain a maximum Tength (SL)

of nearly llcm, while rosyface and emerald shiners grow to
maximum lengths of about 6 and 7cm. respectively. The insertion
of the pelvic fin of the silver shiner is directly below the
origin of the dorsal fin, while the dorsal fin of the rosyface

and emerald shiner has its origin posterior to the pelvic

insertion. Silver shiners possess a narrow and more clearly
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defined mid-dorsal stripe than do either rosyface or emerald
shiners. The dorsal pigmentat{ons of silver and émera]d
shiners are less dense than the pigmentation of rosyface
shiners. A pair of dark, crescent-shaped markings is present
medial to the nostrils in silver shiners, but is absent in
rosyface and emerald shiners. Gruchy et al. (1973) and

Trautman (1957) detailed several other morphometric and

meristic characteristics.

DISTRIBUTION

The following account of the distribution of the silver shiner
is based on the spot distribution map of Gilbert (1980) and
ijs supplemented by information collected in the present study

(Figure 1).

The silver shiner is found throughout most of the Ohio River
basin in West Virginia, western New York, Ohio, Indiana, and
Kentucky, although, it is absent in the western lowlands of

the Ohio River. This species also occurs in the Wabash River
watershed of Indiana and the uppef Tennessee River watershed in

the Appalachian Mountains.

In the Great Lakes basin, (Figure 2) the silver shiner is found in tribu-

taries of Lake Erie in Ohio, Michigan and Ontario, and in the Lake St. Clair

drainage of Ontario.
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North American distribution of the silver shiner,

(@]
Notropis photogenis. Adapted from Gilbert (1980)

Figure 1




e

oueuQ e

N
ouguQ Ul -~ ’
siuabojoyd sidoION
JO SpJ02a1 UONIB}0D
e
rA 0..:m_n— euz axel QK
RIS
e
Wieg [BIOUIAONS
s R L Rotid ]
feg Lo

wiod Buoy o

P Mm

10A0Q) 120 N

WNISN ANSIOANIN JO1INET} PO
ZTWHNN
3eog @
ploody ameany
580N0SAY (EINEN JO ANSIIp OLEINO 4
WNaSHN OLBILO Aoy B
eprUED JO WNDSNPY [PUOEN W

sajg uond3oY

—

- N
AN
A
~sane pue
P

L )
19A1Y 1OdISSISSTIN

19AIY BOUBIMET'IS




oueQ W
siuebojoyd sidonoN
JO Sp102aJ UORO8|I0D

2 9inbi4

S,

WNAsSNy AiSIBAIUN J31INET P

TWAN
xeeg @
piooey ainjesyy

S30.N0SaY |EINEN JO ANSIIN OLBWO ¢

WNISH oLerIO jeAoy M

BPEUBD JO WNOSNY [BUOHIEN W

S8 uohojI0)

S

ERR T
==

e

K>

T
R
ouaﬁco.vtnvn. E
o
Y o
swourvdey
- hovonegQ” /T
/,. ‘ f../: /.Mﬁ . .o.vww.__
./0 i Rt - N «DE!..&xc&
2 Y 1 A
N 0P Do
dmgoen If N

B0

JOMY BOUIMETIS

MY 1ddIS8ISSIN ]



In the Grand River watershed of Ontario, the silver shiner
is known from the main stream, the Conestogo River, and the
Nith River. Grand River specimens have been collected from
7km south of Elora, Wellington Co. (43037"25“N, 80637'00fW)
to Brantford, Brant Co. (43008'30"N, 80017'20"W). In the
Conestogo River, this species occurs in the lower stretch
of the river below the dam at St. Jacobs, Waterloo Co.
(43032'10"N, 80034'25"w). Nith River specimens were taken
near Ayr, Waterloo Co. (43°17'40"N, 80°28'13"W).

In the Lake St. Clair drainage, the silver shiner population
is apparently centred near the city of London, Middlesex

Co. in the Thames River watershed. All.specimens were

collected within an 8km radius of the city centre (42059'22"N,

81014'57"W)f from the North Thames River, from Medway Creek,
and from the Thames River both upstream and downstream of

the North Thames confluence.

POPULAT 1ONS

The silver shiner is locally abundant in the Grand and Thames

River watersheds. During the 1979 survey, catches averaged

2

37 silver shiners per 100m“ of area seined (range:less than 1

to 82). This species compfised one to 90% of the tdta] number of
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fish captured at each station. Schools of silver shiners

occurred in areas of moderate current and eddies below dams,
and most schools were composed of individuals of all length

classes.

The silver shiner appears to inhabit only somé of the available
habitat within its range. Several sampling stations in the
Grand and Thames River watersheds seemed to provide suitable
habitat, however, few or no specimens were captured. This
species is rare or absent from smaller tributary streams and

slow-flowing sections of the main rivers.

The silver shiner was not discovered in the Grand River until
1971, but the population has likely been present for much
~longer (Gruchy et al. 1973). A recent invasion of the Grand
River by this species is improbable since large areas of
unsuitable habitat separate this Ontario watershed from the
nearest populations in the United States. It is also unlikely
that silver shiners were introduced by sport fishermen since
these fish survive only for short periods in bait buckets.
Earlier specimens may have been confused with rosyface shiners
as reported by Trautman (1957). The silver shiner is a popular

bait fish among sport fishermen using the Grand River watershed.
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Large silver shiners were observed in bait buckets during
the 1979 survey and the anglers properly distinguish this
species on the basis of size. The wide-spread popularity
of silver shiners indicates a regional tradition in the use
of this minnow for bait,and a long-established population

of this species in the Grand River watershed.

The silver shiner was not discovered in the Thames River
watershed until 1974 (ROM 30918) and this population is
apparently restricted to the London area. There are insufficient
data to determine whether this represents a relict population

or a recently introduced population.

Alternately, the silver shiner may have remained undetected in Ontario.
at much Tower population levels until recently. Trautman

(pers. comm.) similarly reported that this species was only

recently found in Ohio's Grand River after many years of

sampling.

THREATS

The primary factor that appears to limit the distribution of
the silver shiner in Ontario is stream gradient. Dam construction
within the range of this species would create unsuitable lentic

habitat. The proposed West Montrose dam would have minimal
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impact on the silver shiner since it would be constructed

near the upstream limit of this species in the Grand River

watershed.

STATUS

—*?Eg—;;;;;;}ng statements were considered valid after review
of available information and were used in the evaluation of
the status of the silver shiner in Canada:

1. Apparently stable reproducing populations of silver
shiners are present in the Thames and Grand River
watersheds.

2. Canadian populations of silver shiners occur at the
northeastern extremity of their North American range.

3. The silver shiner does not appear threatened in Canada

due to the action of man.

Based on the information evaluated during this study, it is
recommended that the silver shiner be classed as a rare

species in Canada.

BIOLOGY

The silver shiner inhabits medium to large streams with
considerable current (Trautman 1957% Gruchy et al. 1973,

Gilbert 1980). Stream widths at capture sites during the 1979
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survey ranged from 5 to 100m, but only two locations had

widths of less than 30m. Alternating pools and riffles
characterized most sites. Large catches were also taken
in turbulent waters below dams. A1l specimens were taken
in stream sections ranging between 20 to 100cm in depth.

Deeper waters were not sampled during this survey.

Along the course of the Grand River, stream gradient appears

to limit the distribution of the silver shiner. OQOver the

range of this species in the Grand River, the average gradient
is 1.4m/km. An abrupt drop in gradient to an average of less
than 0.3m/km, in downstream sections beginning immediately
below Brantford, corresponds with the downstream 1imit‘of

the distribution of the silver shiner. An increase in gradient
to 5.7m/km through the Elora Gorge appears to impose an
upstrgam Timit to its range. Average gradients over the range
of this species in the Nithvand Conestogo Rivers are 1.4 and

1.9 mkm, respectively.

In the Thames River watershed, the silver shiner is known only

from London where average gradients range from 0.5 to 1.4m/km.

In Ontario, the silver shiner is found mainly over pebble and

cobble bottoms with occasional boulders and areas of gravel,
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sand and silt. Large catches were also taken over uniform

concrete aprons below dams. Therefore, substrate type does
not appear to limit the distribution of this species in
Ontario. Trautman (1957), Gruchy et al. (1973), and Gilbert
(1980) noted. that this species usually occurs over rocky

bottoms.

The silver shiner does not appear to live in close association
with aquatic macrophytes. During the 1979 survey, macrophytes
were abundant at some capture sites and absent at others.

Heavy growths of Potamogeton pectinatus are characteristic

of the Grand River between Kitchener and Brantford. The
catch of silver shiners per-unit-effort showed no apparent
correlation with plant abundance. A school of silver shiners

was observed skirting the edge of a stand of Myriophyllumse.

1. (1973) also captured Ontario specimens in streams

Gruchy et
with some submergent vegetation. Trautman (1957) and Gilbert

(1980) stated that this species avoids rooted agquatic plants.

Throughout its range in the Grand and Thames River watersheds,
the silver shiner occurs in streams of variable water quality.
During the 1979 survey, specimens were captured in clear to

clear and green-tinged water with low levels of turbidity.

T-3547

141




Following heavy precipitation, suspended solid levels can
increase considerably due to erosion of the intensively formed
soils.in the region. Dissolved oxygen and temperature levels
in the Grand and Thames River watersheds ranged from 8.5 to
13mg/L and 20 to 23.5%, respective]y, in late summer during
the 1979 survey. Wong and Clark (1976) found wide diurnal
fluctuations in dissolved oxygen concentrations in southern
Ontario streams. Gruchy et al. (1973) captured silver shiners
in muddy to cloudy water in the Grand River. Trautman (1957)

and Gilbert (1980) noted that silver shiners prefer clear

streams.

Little information has been published on the age and growth

of silver shiners. The scale method of age determination has

not been validated for this species. Specimens from the 1979
survey were divided into size classes using length-frequency

data, and scales were examined from several individuals of

each size class. Scales were removed as described by Lagler
(1956). The silver shiner has cycloid, deciduous scales with

foci situated in the anterior portion causing considerable
crowding of circuli in the anterior field. Annuli were determined
on the basis of crowding patterns and the discontinuity of

circuli in the lateral and anterior fields. The scale method
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should be investigated in future studies to ensiure its validity.

- Age-length determinations were carried out for 20 specimens

collected in 1979. In August and September, young-of-the-
year ranged from 3.5 tok5f9cm:(SL) and 0.7 to 2.59 (preserved
weight), 1* fish was 5.5 to 7.7cm (SL)~éhd 2.1 to 4.9g,
and 2+ fish were 8.7 to 9.8cm (SL) and 6.7 to 12.5g. Only
one 3+ specimen (8.8cm (SL), 9.1g) was examined, suggesting
 that most individuals have a maximum age of 3 winters.
Gruchy et al. (1973) examined Grand River specfmehs dnd
reportéd that'juveniiéévare 3.25 to 5.45cm long (SL) and that
adults are 5.70 to a maximum of 10.85cm 1ong (SL) in late
‘AJuTy.and early August. Trawtman'(1957) gave~1engths of
:}3 8 to 6 1 cm for young -of-the- -year: silver sh1ners captured in
October and lengths of 5 1 to 7.6cm for one year olds in
Ohvn.  These data suggest that growth 1s,rap1d, part1cu1ar1y‘
durihg the first year, and that the growth rate is simi]ar

in Ontario and Ohio.

~ Few investigations of‘repéuduction‘in éi]verrshiners have

- been documented. Re5u1t$f§fkthe examination of 30 specimens
collected during the nggfgdrVey indicate that most silver
shiners mature'duﬁing,theik second»summer.'~IWe1ve specimeﬁé

‘less than 5.5cm long (SL) were examined, and three of these




'5ﬂﬁeﬁ maturing gonads. A1l specimens 1onger than 6 cm (SL) were mature.

‘*prhese ebservat1ons suggest that a few may Spawn at age 1

“'but most spawn at. age 2. Gruchy et-al. (1973) stated that

' adults from the Grand River are 5. 7em (SL) and longer, white

~Treﬁtman (1957) reported that adults in Ohio are usually
VIenger“than 6.9cm. Breeding males have small tubercles on
: #ﬁhéfdpperesurface-ef the pectoral fins, on the head, and on

jthé 5ca1es,of the‘anterior part of the bedy (Trautman 1957).

"C‘Srlver shiners spawn in the Grand River during mid-June.

‘:Spec1mens captured on :June 4 were in pre-spawning cond1t1on§

;water temperatures averaged 17%¢. Samp]es were collected in

7:7paréas;in:which high numbers of silver shiners‘hadfbeep capturedf
S ;Hprfhgfthe fall of 1979; however, very‘feW'aduTt silver shiners p

nkf:were captured 1n ear]y June. Inf]ow1ng creeks were also

“:'sampled in an attempt to locate adults of" th1s spec1es, w1th

;p  no,success. A return. trip on June 24 produced many spent

~adult spec1mens.usmng the same collection procedures as
‘ﬁepSed“in early June. Water temperatures averaged 22%c. Based
"‘onvthis data it iS‘SUQgestethhat si]ver'shiners spawn-at

:5:water temperatures between 17 and 2406; 'The actual area of

lfihspawn1ng is not known but deep. f]ow1ng stretches of the Grand

~Ri ver over 1m deep are svuspect,ed spawning areas.
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| SHybifﬁization occurs rarely with the common shiner, Notropis
~fcomnutus (Trautman 1957), 1nd1cat1ng that the s11ver sh1ner

: alsa.spawns during late Spr1ng or early summer.

'iaﬁutycontent‘analysis of 36 spetimens col1ected«&uring this
;sﬁggygiﬁdicates that the silver shiner is primarily a surface
f%ﬂjﬁgékgr (Table 1). Insects cemprisedimore than 90 percent
6%}¢me~jolume of the identifiable gut contents. Adult
biﬁiéra were present in three-quarters of the specimehs
% ?%ed andzaccounted for an average of more than half of
i‘ffhé'tbtal_identifiable gut -volume. The presence of large
fﬂ@qunté,df immature aquatic insects in manysspecimens indicates
¢‘t&§ﬁ7benthic organisms are also important in the diet. Smaller
»fﬂéﬁﬁéﬂts df‘nematodes,‘microtrustaceans;:hydrachnids, and
JﬁjlaQEntouS'algae,wéré also found in the gut. Considerab]gv_'

variation was faund in gut contents among specimens, indicating

that?ihe Si]ver shiner is an opportunistic feeder.

Qruéhy t al. (1973) examined the stomachs of nine specimens
from the Grand River and found the diet to . be composed pr1mar11y
'Q]ﬁof:adu]t and larval insects with small amounts of turbellarians.
iF{raﬂtmanw(1957) reported that silver shjners may*Jump into

the air to capture flying insects.




~}Pré&éiion‘0n silver shiners by other animals has not been

}'repdfted prior to this study. A smallmouth bass, Micropterus

‘f;delqmieai, was observed by the authors to.]unge from aquatic

:mécrophyte,cover to seize a large silver shiner in the Grand

”Rivéh. “Rock bass, Ambloplites rupestris, were commonly

‘;:;capturéd*in the Grand and Thames River watersheds and may

~ prey upon silver shiners.

- Silver shiner specimens collected in Ontario show no

:Lf;éxtefnal'evidence of parasitic infestation. Berra and Au

 7g(]978) reported very few cysts of the black-spot trematode.

‘va111fer in this spec1es, and suggested that the fast- f]ow1ng

4”;water inhabited by s11ver shiners d1scourages the attachments

- Gf the free ~swimming Tarval ‘parasite. Hoffman {1967) reported

ljnfestat1on‘of this spec1es-by'the trematode Neodactulogyrus.

*:ﬂ_Manﬁs use ofrthe'silver,shiner,in,Ontarib is limited. Many

~_anglers favour this species-as a bait minnow for warmwater

i Egaménfish in the Grand River watershed.

~ RECOMMENDAT IONS

f*a,The following recommendations are suggested for 'maintenance

‘“'*éﬁand men1tor1ng of the s11ver shiner popu]at1on in Canada®

:7]_ I,.zFurxher study be implemented to document the Tife history




:?5: df(the éi]ver{shiner~in Canada. It is suggested that these
~ studies be carrieﬂ‘dut<§t the'uniﬁersity level.
~ Identification information should be made available to
’?“canerned agencies. |
' *fffMeasures which will ensure agaﬁnst~transport of si]Ver
ﬂfsh1ners outside of the Thames and Grand River watersheds:
‘W»éfar baitfish or sport@use should be41nvest1gated )
g  ‘The Ontario M1n1stry of Natural Resources shou]d mon1tor‘
and document 0ntar1o silver shiner populations.
.« Records of this species in Canada outside of the Thames
~“River and Grand River watersheds shoU]d”be investigated
iff,b-,y concerned agencies and specimens ‘should be retained
~~ for museum collections.
%;;iPkoposed dam construction within the range of the silver

shiner shou]d,be»critically evaluated to mitigate severe

o - impacts.

| LIST OF SPECIMENS

:fA‘iist'of silver shiner specimensaeaptured in Canada,from
‘the Nat1ona] Museum of Canada (NMC) and the Royal Ontario
Mﬁseum (R@M) is prov1ded be]ow
, NMCf71~850 Grand R1ver, Brant County, R.H. Bowen, NMC 71- 854

,(]¥), Grand River at Schneider Creek mouth Waterloo County,




3

Bowen; NMC 71-855 (8), Grand River, Waterloo County, Bowen;

NMC 71-857 (18), Conestogo River, Waterloo.County,‘Bowén.
~ Collections by R.H. Bowen in 1971 were capturéd from

© July 29 to August 8. ROM 28349 (5), Grand River, Brant County,

'"OCtober 19, 1971, W.B. Scott, E.J. Cressmah, and P. Buerschaper, e

‘ROM 28991 (7), Grand River, Brant County; October 19, 1971,

‘Scott et gl.;;ROM 30918 (7), Thames R1ver,,ded1esex County,
V,August'7,13974, Scott and ‘Duckworth; ROM'3096?7(52), Grand
»i River, Brant County, July 29, 1975, D;fLes1fé; ROM 30968 (30),

Grand. R1ver,dBrant County, duly 23, 1975, Les]1e, ROM.-30972
\(23), Medway Creek Middlesex County, June 4, 1975, Scott and
VPayne; RQMV32249 (7), Grand ‘River, Brant County, July 6 1976,’“
R}L;‘Isbester et al.; ROM 32250 (14), Graﬂd vaer, Water1oo
Cpunty;‘Ju1y 7, 1376;-Isbester et al.j ROMH32§54f(20), Grand‘
River; Nater100~County, July 5, 1976,‘13be5terggg gl.; j | |
~ROM 32290 (5), Grand R{vef; Waterloo Couﬁty, Augu;;{3;‘1919,i
'ISbestef'gg al.; ROM 32292 (15); Grand River,'Naf;%loo“County,i‘
July 28, 1976, Isbester et al.; ROM: 32298 (5), Grand R1ver,
Brant County, July 6, 1976,,Isbester et al., NMC 79- 1056 (4),
’~Grand River, Waterloo County, August 27 1979 B. J Parker
and P.M. McKee; NMC 79- 1057 (25), Grand R1ver, water1oo County,
August 27, 1979, Parker and McKee, NMC 79 1058 (4), Grand




';Rﬁyé;;7we1lington County, August 27, 1979; Panker and- McKee;

: RﬂéeIQ»IOGS'(15), Conestogo River, waterloa,cdunty, August 29,
 }19?9,‘Parker and McKee; NMC 79-1069, Conestogo River, Waterloo
;1,C0uhty, August 30, 1979, Parker and McKee{tNMC 79-1071 (15),

' Gonestogo River, Waterloo County, August 30, 1979, Parker ahd ‘
" McKee; NMC 79-1072 (30), Grand River, Waterloo County,

~ August 30, 1979, Parker and McKee; NMC 79-1102 (2), North

'  Iﬁamés River, Middlesex County, September 13, 1979, McKee and  f¢gW

 x*Co1e; NMC 79-1118 (5), Thames River, Middlesex_.County,

/" September 13, 1979, McKee and Colei NMC 79-1119 (7), Thames

" River, Middlesex County, September 13, ]979,gM¢Kee and Cole;
;5%ﬁmp 79-1141 (10), Nith River,‘waterloO'ﬁouqty, September 20,
1979, McKee and Cole; NMC 79-1147 (17), Grand River, Brant
;’ﬁéﬂﬁty, September 20, 1979, McKee and'Colet &Mc80{£63,6rand
t;fkﬁver, at Bridgeport, Waterloo County, June &, 1980, P. McKee and K. Rowan{,

ffHﬂC&deB?O,,Grand River, Grand Riber at Bridgeport, Waterloo County, June 25,

J:"57”’}98£§ P.‘McKee; NMC80-087I; Conestogo River, at St. Jacobs, ‘Waterloo County,

~June 25, 1980, P. McKee.




Gut contents of 36 specimens* of silver shiners -
collected in 1979 from the Grand River and Thames
River watersheds. Volumes refer to percentages
of total gut contents.

Food Item | Volume Frequency of
- Occurrence
% ' %

Sk ?rithoptera (larvae. and pupae)

— ™N
L] L)
—

‘Lepidoptera (Tarvae)
7Eéhemeroptera-(nymph5)
Agﬂpﬁ§mgptera (aﬂults)
fya'cb1eoptera (aduits)
’;Hy@énoptera (aduits)
:' g1§tera‘(adu1ts)
A (pupae)

(Tarvae)

‘Hydracarina

O O YWwWO .o W O v
OO T ENO o N o O O

'?Qrustacea (Cladocera and Copepoda)

.
ol

"~ Nematoda

o

Filamentous Algae

{tel

’ Unidéntifiab1e Material

'5:?§ané specimen had an empty foregut
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SPOTTED SUCKER

~uniﬁgérema melanops (Rafinesdue)

e
i

,; Eroposed,Status: RARE

The spotted sucker, Minetrema melanops (Catostomidae), ranges through much -
dfﬂcentral and eastern North America. In Canada it is‘knowﬁ only in
'-uﬂatafio,in the drainages of Lake Erie and Lake'St; Clair. This species

 hés~alSo been reported in Ohio and Michigan.

iiffle is known of the biology of the spotted sucker iﬁ Canadian waters,

althﬁugh several studies have been: carried out in other sectors of its
“:rgﬁge.f'McSwain and Geﬁnings (1972) and White and Haag’(l977) provided:lifé
V;!ﬁiétdfy‘informéticn'oﬁ Pobulétions of spotted;suckér“inithe southern'states.;f

”DeVeIppmental stages .of this species were reported by Hcgﬁe and Buchanan

“.(1957);~ Trautman (1957), Scott and Crossman (197%),”anﬂ Gilbert and Bﬁrgess




(1980) provided descriptioné and- sumnmarized availdble information for
this species. McAllistervaﬁd Gruchy (1977) commented on the status ‘of

this spe¢ies in'Canada. | - PRI

The first spotted sucker taken from Canadian Waﬁers was captured in 1962
froﬁ~Lake'Stg Clair (Crossman and Ferguson 1963). Since then, only nine
specimens have been repofted in Canada, the most recent in April, 1980.
The infrequent occurrence of this'species in Cénad@gn_gaters led Scott
and Crossﬁan (1573) and McA;lister and Gruchy 61977) to state that the
spotted sucker is rare within its Canadian:range. . Elsewhere; this‘species
is considered endangéred in Maryland, and has dis&?peared from much of
‘ égg;xs range in Tllinois (Gilbert and Burgess 1980). It is élso becoming

‘;1ess‘numerous in Ohio (Trautman pers. comm.) and Kansas (Cross 1967).

This species is distinguished from other catastomids in Canada by its

distinttive colour pattern, consisting of eight to ten horizontal rows of
.~ black spots, one per scale, extending over the whole body length beyond

“the head. ‘(Scdtt and Crossman 1973; McAllister and Gruchy 1980).

DISTRIBUTION

‘The,spotted suckersis restricted to the freshhaters;Of central and eastern
North America (Figure 1). Thiszspecies occurs'threughogt much of the
Mississippi River basin from Louisiana in the south to Minnesota and

Wisconsin in the north, and east in the Ohio River draimage to Ohio, Michigan




North American distribution of the spotted sucker,
Minytrema melanops. Adapted from Gilbert and Burgess (1980)

Figure 1




;hrandffenﬁSylvania. It is found along the Gulf coastgfroﬁ the Colorado
eRiver"ﬂrainege in eastern Texas to the Swannee River draihage in Florida.
"ifThe spatted sucker is also recorded along the Atlantic coast: from Georgla 2
{to North Carol1na. In the Great Lakes basin the spotted sucker occurs in

'the_grainages of Lake»Michigan, Lake Huron, Lake St, Clair and Lake Erie.

'@ihbcanadéfthe:spotted suckerhhas a limited distribution in southwestern
OﬁtariOVCFigure 2).. It has been reported from Lake St. Cleir, in Lot 2
Kent County (42 21'N, 82 25 W), ‘and near the mouth of the Thames River,
Essex County (42°19'N, 82 27'W), and {42019 N,r82°25'u0 It has entered
the: ‘East Sydenham River and has been collected south of Wallaceburg,

jk;tKent County (42°35'42"N, 82° 21'30"W) and south of Alvinston, Middlesex .

‘~County,'(42 46'05"N,‘81 50'00"W), Collections in Lake Erie are restricted

to the western basin, the only,speeific 1ocality'being}off Point Pelee,

Essex County (41°57'N, 82°45'W).

POPULATION

The population structureﬂof’therspottedésucker in5Cane§a is net known.

Only nine specimens have been reported from Canadidn waters. Crossman and
Fergﬁson‘(l963) suggested that the first specimenjeaptured in Lake St. Clair
‘was..a stray from popuiations on’the west side of Lake St. Clair rather
: thao,eﬁidence of a population spread across Lake St. Ciair to Canadian

waters. Recent collections suggest that a reproducingipopulation may be
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: Qﬁfeéeut 1htCanada. During‘this study one spottedﬁsucker.was‘captured
fin the lower ‘Thames River by- the Lake St. Clair Figheries Assessment
;iiUnit, 6 M.N. R. This sPec1men was a mature female in breeding condition.
'Mr. R Krause, a commercial trap net fishermen from Leamington, indlcated .
?thatjhe;haSVbeen capturing;an,average of about 3 spotted suckers per

rﬁin_the-western:basin of Lake Erie.

‘-7'}Kir.1§§d'(1851)”end Jordan (1882) stated that the spotted sucker was

'ﬁ:céﬁucg,invLake Erie. Since that time populatiou levels appear to have
‘égf’décféaeed; Trautman (1957) reported that since the 1920 s there had
4been?a:pronounced decrease in the abundance of this species in Ohlo
‘V;Iraﬁtéanﬂbelieved that the decrease in abundance of'thls species in Ohio
gslbegan prler to 1920 and was caused by destruction of its habitat due to
“f’increased siltatlon He= aiso suggested that specimens ‘taken between
| ft“tgﬁﬁ'end 1950 occurred only as strays. Trautman (pers. comm.) said that
tf;the spotted sucker is rarely captured in the western basin of Lake Erie

'c;;fand“thatfpopulationfleveISfin Lake Erie must be quite low.

‘uLékeASt. Ciair populations may be more numerous than that speculated by
.igelrantmsn for: Lake Erle. Mr. R. Haas .of the~Michigan Department of Natural
Resources (pers. comm.) Stateszthat the sﬁottedﬁsucker'is commonly captured
~g;exﬂ nrap net sampling carried out in Lake St. Clalr. :Exact numbers were -

Tfunxvailable.




" The majority of spotted sucker specimens captured in Ontario waters have
_been adults. Both malesand female specimens have been taken. The
vtfpossibility‘of a small breeding population of spotted suckers existing

SR théVOntafio waters of Lake Erie and Lake St. Clair is guite high,

however, 1t will remain speculatlve until breedlng records or young-of-

:the*year spotted ‘suckers are obtained from Canadian waters.

:ThérThahes River andvsydenhém‘RiVer may provide adequate spawning areas
f“for the spotted sucker. The capture of this species in these rivers,
i and the presance of other catastomids which have:similar spawning

;‘é:reQuirementStas.the spotted sucker suggest that suitable spawning areas

eXiSt.intthe Thames and Sydenham Rivers.

THREATS

Insufficient information regarding the population structure and distribution

7t;cf the spotted sucker in Canada is available to determiﬁe if there are
: iﬁhediatelthreats to the welfare of this species. in Canada by impending

‘ deve1meents.

STATUS

‘' The following statements were considered valid after review of available
information and were used in the evaluation of the status of the spotted

sucker in Canada:

11 A small reproducing population of spotted- suckers exists in the western:




"‘".jiﬁasir‘i of Laké Erie, and ,in Lake St. Clair.

vrfThere~is some iudication;tbat portions of this*popuietion mey_be
“lusiug the Thames‘end S?&énham Rivers as spawniug aress.e

~iqiﬁe spotted sucker is‘knowu in Canada at theenortﬂgesteru fringe;p

"of,its North American range.

A decrease in abundance of the spotted sucker 1n borderlng waters

'asince the 1920's is 11nked to increased 311tat10n, ‘gnd subsequent
' degr datlon of available habitat.

*There is insuff1c1ent informatlon avallable to: determine if this

’cVSQecies is threatened by ‘the actions of man: Which Will cause its

--;extirpation in Canada.

;;Bssed,on information evaluated during this study it is recommended that

i thefspotted sucker be classified as rare in Caneda.\ipp,

BIOLOGY

jbIn Caaada the spotted sucker has been captured in lake and sluggish river

environments. Trautman (1957) noted that this species has been captured in

flakes, rivers, oxbows, sloughs and streams in Ohio. ,Elsewhere, it has
s'~been:collected in all typeS‘ofAslow flowing water_bodies,from intermittent

‘streams to large lakes and impoundments (Douglas 1974) .

',Bottom substrates at spotted sucker capture sites 1n Ontarlo range. from

,ﬂhardpclays to sand, gravel, and rubble. Pflieger (1975) reported thls




species was found over soft organic bottoms, but it is generally considered

to prefer firm to hard substrates (Cross 1967, Gilbert and Burgess 1980).

The spotted sucker has been reportedvfrom water bodies with dense aquatic
macrophyte growths (Cross 1967), however, records from Canadian collections
of this species are lacking habitat data and therefore between this species

and aquatic macrophytes cannot be substantiated.

The spotted sucker prefers clear warm waters where turbidity is minimal
(Trautman 1957). This species has been captured in the East Sydenham River
where turbidity is moderate to heavy (Secchi disc appoximately 45 <m).

The spotted sucker is more tolerant to siltation than some other catostomids,
especially if siltation is only intermittently heavy (Miller and Robinson
1973). Trautman (1957) stated that this species was found in water bodies
where siltation was extremely low. He suggested that the closely bound gill
covers in this species make it intolerant to turbid waters, pollutants and
flocculent clay silt substrates. Cross (1967) suggested that the habitat of
the spotted sucker was especially vulnerable to unfavourable change (mainly
giltation) because of intensive cultivation along low gradient streams that
are preferred by this species. Oxygen and temperature tolerances are not:

known for the spotted sucker.

Adult spotted sucker average 230 to 280 mm in .length (Scott and Crossman

1972). Ontario specimens averaged 367 mm (TL), considerably longer than

T-3547
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that reported by Scett and Cfossmen. The smallest'Canadianeepecimen
was 275ﬁmi(TL), the largest 440mm (TL) and weighed#lZBSg.‘ Scales from
two large specimens, 358mm and 373mmv(TL) were aged at.-7 and 8 years
respectively. The maximum age repbrEed for this species iﬁ populations

 from the United States appears to be 6 years (Carlander 1969).“

fraﬁtmap'(l957) reported that YOung-of—the-yeaf epetCed:sucker taken in
: Ohgg during October ranged in length from 5.1 to 10.2cm. Adults ranged
from 22.9 to 38.lcm in length and weighed betweenvl70 and 794g. fhe
‘largest specimen from Ohio measured 450mm in 1ength and Weighed 1361g
'-bwaxﬁ forms were reported by Trautman but growth data was not 1nc1uéed

for these fish.

© Pflieger (1975) stated that spotted sucker in Oklahoma attain -a length
of about 15.5cm in the first year and average 29, 34, 41, and &44cm at the
,end of succeéding years. Data on grpwth rates between sexes have not been

published.

Age of maturity is not known for Canadian populations, but a female in

breeding condition, captured in April in the Thames River was aged at 5 years.

" Pflieger (1975) reported that spotted suckers in Missouri reached maturity
at age 3. Dwarf forms eaptufed in Ohio are reported to mature at a length

of 150mm (Trautman 1957).

T-3547
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: wspotted sucker spawns during late sprlng or early summer. The single -

‘ l5female spegimen captured in April was in prespawnlng condltlon. The

;water temperature at the time of capture was 7 °c. Tubenculated males
\?have been recorded in early June in Ohio (Trautman 1957) McSwain and
| Gemnings (1972) reported that spawning took place in Georgia Creeks in
‘}wakﬁgs’rangingfffcm 12 td,iQOC. M;Swain and-Géﬁﬂingé;éiSO stated that
:épaﬁaingﬁspotted sucker were observed in riffle areas .over cbarsevlimestone
uilfubbie where the watef\depth averaged 40cm. The flow rate in the riffle
'vkﬁreaswas estimated at l{4m3/secQ Depressions behind 1argg#r0cks were

‘if;bftéh‘ﬁsed as spawning sites.

. 3f%jS§§wping groupsvdf spotted suckers observed in Georgia consisted of 3

'*ingiyidﬁals, two males‘and one;female. The ratio of nmales to females on

;the spawning grounds was estimated at 1:1. Spawning aﬁtivity was described,;i

'~’f fby~HeSwain and Gennings (1972) They observed semi~buoyant eggs drifting

7?"deyngtream.after‘a union. Obgarvgtlons-suggested that males and females

. may spawn more than once.

‘fiAn estimated 38,000 eggs were contained within.the one mature specimen

&35,{ captured in the Thames River. Spotted sucker eggs hatch within 7 to 12

v jafter fertilization (JackSon 1957). - Larval develoﬁmentﬂwas descrihed,_ L

| by-Hogue and Buchansm (1977) and White and Haag (1977).

Bﬁegﬁﬁag males have:ztwo dark lateral bands separated by a-pinkish band




| “}{eiong~the midside. Males are tuberculated on the snout, anal fin and both

,lobes of the caudal fin. Few'tubercleS‘appear around the eye and lower

\‘*‘icheek region and on the ventral surface of the head.

1§;Data on the feeding hablts of the spotted sucker in the Great Lakes are
g;cminimal.» Speclmens were not available for stomach: content analysis durlng
hﬁﬁthls study. Feeding hablts of the spotted sucker in Kentucky have been
hdescribed by White and. Haag (1977) They found that the food preferences

";,and feeding habits of the spotted sucker show dlstinct changes through the

kv”“g}various life stages Larval: spotted sucker 12 ~ lSmm (TL) began .feeding

iﬂin midwater and at the surface on zooplankton and dlatoms while the yolk \

'~%5:wes stlll present in the gut. At 25 to 30mm (TL) the spotted sucker ceased
";i;to feed at mid-depths and were observed feedlng over patches of sand.

: Larvae up to 25mm (TL) were observed feeding in shallpw backwaters of creeks,

S!ﬁrox1mately 50mm (TL) they began feeding on bottom benthic organlsms,

"fssnd:began appearlng in the gut at this 1ength. Specimens longer than

At

: ESOmm (TL) had feeding hablts similar to adults. ~Adultlsnotted sucker feed

| ';1ndividually or in 1oose aggregations in quiet waters, over clean sand

bars, during the day. By volume, the 1argest percentages of particles in the

‘i‘stomach of adults were organic fragments and sand. Copepods, cladocerans,

s chironomids, and diatoms were- identlfied as major food items. Molluses

"“have been mentloned by Mlller and Roblnson (1973), Harlan and Speaker (1956)

nasa
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and Pflieger~(1975) as an imnortant~food item in the;dietdof spotted suckers.

The protozoan, Myxosoma microthecum, was the only para51te Hoffman (1967)

1isted for this species. Hart and Fuller (1974) stated that an unidentified

cmussel had been listed,as‘a,parasmte of the spotted sucker in Kentucky.

Young spotted suckers are probably preyed upon by several plscivorous

fish and birds Which are known . from the same areas. This sPec1es is only

incidentally captured in the Great Lakes basin, usually by hook and line

or in trap nets. Jackson (1957) suggests that spotted suckers are

) «ca@tured for human consumption in the. southern 11mits of its range. Those

icaptuted in commerclal fishing in Ontario are 1umped with other rough fish

and sold as mullet or used for agricultural purposes

RECOMMENDAT IONS

The.ﬁollowing recommendationslare'suggested fotithe'maintenance and monitoringi
.of tnebspotted sucker population;in Canada:’ | |
‘1. The Ontario Ministry of Néturel Resources should hold‘and transport
éto a museum facility all spotted sucker: sPecimens captured in Lake
‘1Er1e, Lake St. Clair and associated watersheds
;2;(ﬁIdentification;information should be made available to concerned
‘Megencies. Itfiskalso recommended thatban,educationfprogram.ba%initiated“

by the Ontario Ministry of~Natural Resources to ensure that commercial
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‘f’fishe:men‘recognige«the‘importance of this species.
IT,;AbpepulatiOn survey shOuld be conducted by the Ontatrio Ministry of
’v?cfﬁéfural Resources in conjunction with fcture fishe:ies;Surveys and
- commercxal catch inspection programs.
v cFurther study should be implemented that would identify spawning and
—’nﬂrsery areas for the Lake St. Clair and Lake Erie population.
.‘ﬁffShould population centers or important life histery areas be’ |

"fﬂ‘identified, measures to protect this species shou1d be investigated.

LIST OF SPECIMENS

";A,iistﬂoffspotted sucker specimens,captured in Canada,from the Nacional
~A,Mh5eum~of‘canada (NMC) -and the Royal Ontario Museum (RDM)_and:Lhe Ontario

’ ~M1n1stry of Watural Resources (OMNR)  is prov1ded below: |
':5;ROM 21894 (1), Lake St. Clair, Kent Co., Lot 2, about Akm North of Thames
‘,TRiver mouth Archibald and Johnston,. April 1962; ROM 22894 (3), Lake St.
Cleir, Kent Co., Uthe J., 12 May, 1964; ROM 28919 (1), Lake St. Clair,
'ia,Tﬁemés,River mouth, Johﬁston end Goodchild, 1 May, 1973; ROM 30961 (1),

f?ﬁssﬁxsydenham River, Kent Co., near Wallaceburg,»Sosieﬁ and Maclennan,
’*«b4 Juiy, 1975; NMC 77-0185 (l) Lake Erie, Essex ‘Co., west of Point Pelee,
xgj‘Ontario Ministry of Natural Resources, 15 November, 19763 NMC 77-0187 L,
";Lake Erle, Essex Co., west of Point Pelee, Ontario Ministry of Natural Resources,

"f-»lsﬂav.emb'er,‘ 19765 NMC 77-0336 (1), Lake Erie, western basin, Ontario

;:,}ﬁiaistrj,ovaatural Resources, November 1977; OMNR AC552 (1), East Sydenham




'River, Middlesex Co., south of Alvinston, 15 Jﬁly, 1975; NMC 80-0866(1),

River, 2km from mouth, Essex Co., 11 April, 1980, D. Hector.
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RIVER REDHORSE

jﬁéxnstoma carinatum (Cope)

Proposed Status: THREATENED

f

Tﬁe river redhorse, Moxostoma'carinatum,x(Cataséomidée)‘is found in fresh-
water rivers and lakeé in eastern North America. ‘In‘GRﬁada this species
‘occurs in southern Ontario and-sbuthwestern Québec. Elsewhere, the closest
populations of the river redhorse are believed to be in Kentucky and
 Missouri, approximately 1,300kmbto the southwest,,although isglated populations
may exist in’seVeral loCalitiés Between those areas an&;Caﬁadian‘populatién

~ centres.

 Little7haé been‘ﬁri;ten on the biology of,the~niver redhiorse. Available
information was summarized by Trausman (1957), Carlander (1969), Jenkins

. (2970) and Scott and Crossman (1973). Hackney et al. (1967) gave life
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%Histary information for Alabana river redhorse. Mongeau et al. (1974).
;prcvided distributional information for Québec populations and MeAllister

and Gruchy (1977) commented on the status of this sﬁecies,inféansda.

'The~river redhorse is infrequently found in Canadian wgtérs, Vladykov

o 113423 first reported this species from Canada\in Quebec. 'Populations -
u;;gxist in southwestern Québ&c, but this species is considered rare in thet
agesg(ubngeau pers. comm.). Isolated populations of this species exist -

- in eastern Ontario and possibly in southwestern Ontario.

ihﬁé7to the infrequent occurrence of river redhcrse.in'Canada and its

; appanaat decrease in abundance throughout its range, MCAllister and Gruchy

4'1;(19??) 1isted the river redhorse -8 rare in Canada. This species is

“,considered rare, threatened ar. endangered in_several parts of its range.

It is 1isted as endangered in Kansas (Platt 197&) and Ohio (Ohio Departmentf 

o ef Natural Resources 1976), threatened in Florida (Gilbert 1978), rare in-

'fﬁisseuri and it is believed to be extirpated fxom Michigan, much of Iowa,

g “Illinals, Indlana and Pennsylvania (Jenklns 1970)

'The riﬁer’redhorse has often been'misidentified ‘as are manYVOf the SPeCiésl‘

oy ‘in the genus Moxostoma. The river redhorse is distinguished from all other , ;f,\fd_;;t

'h,HAe in Canada ‘except M. hubbsl by its molaxwlike pharyngealnteeth- allph,]ag,;

Tother members of tth genus - have slender comb-like teeth The river redhorse

'g‘~has¢abqut 12 caudal pedunclé-scales while the capper redhorse has approgiﬁately .




f

i 16 caudal peduncle scales (McAllister and Gruchy,1980). Systematics,
. meristics and morphometrics of the river redhorse were inyestigated by

. Jenkins (1970).

DISTRIBUTION

Thé.ﬁangeiof the river redhorse ‘extends through much of the centr#l United
| States from the Gulf states northward through the Mississippi basin to the-:
uséuthern,Great Lakes and St. Lawrence River drainages (Figure 1). The' |
presént‘rﬁnge‘of this species is believed to be mﬂch reduced and'disjunct

-in nature from that shown in Figure 1 (Jenkins,1970; Scott andﬁCrossman.l973),

Iﬁ thé southern United States the river redhorse has been found in the
'i Pearl,“Tombigbee; Alébama,\and Escémbia River Watéréheds. In théfMissiSSippi
'River basin the river redhorse has been reported,in Arkansas, eastern
Oklahoma and Nebraska, Missouri, Kansas, Iowa, Illiﬁdié, and Minnesota; it
haé‘alsdfbeen reported. from the Tennessee River systéﬁ, and the Ohio Rivér
system té western Pennsylvania. It is absent;fﬁoﬁ the Mississiﬁpi River:’
sodth}of the Kentucky-Tennessee state border and also in the Missouri River
- (Jenkins 1970). In the Great Lakes drainage, the riﬁér redhorse has been
rarely collected from’tributary streams of Lake Michigaﬁ, Lake Huroﬁ,-and
'Laké;E;ie. MThis species has been captured in thg_xiésissibpi Rivef‘in eastern

‘Ontario and from southwestern Québec in the St.;Lawrence drainage.

In Ontario (Figure 2), the river redhorse has been captured in the Mississippi




North American distribution of the river redhorse,
Moxostoma carinatum. Adapted from Jenkins (1980)

Figure 1

\

M. carinatym
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'-V:"RiVer sjstem, a tributary of the Ottawa River; at ngeﬁhag,;Lanark County:
, ’\(45°17 N, 76°23'W), at Blakeney, " Lanark County (45016’N;176°15'W) and in
i‘Lffthe Indian River, Lanark County (45°15'N, 76" %15'W), a single specimen
;I'was taken in the Ottawa River at the mouth of Brewery Creek, Regiomnal
‘3“f‘1Manicipality of Ottawa-Carleton (45 ©28'N,775 32 W), this species is also

’ knoge‘from Fairchild Creek,fa~tributary of the G:and;River~;n Brant -
’::;wiﬁounty'(43°07'N, 80007'W)vand from the Ausable Rivef, Middlesek County
:s:‘(éaéﬁ,'81°W). | |

xt;*, zﬁ Quebec the river redhorse has been captured in the St. Lawrence River..

‘and its tributaries from Lake St. Louis to the eastern outflow of Lake

\‘fESt. Eierre. Self—sustaining populatlons exist 1n the Richelleu and

Yamaska River watersheds (Mongeau et al. 1974).

A -
R \ POPULAT ION
;,L____———————*~——~‘
Popnlations of the river redhorse in Canada are widely separated.

i Reproducing. .

‘?pepulations are reported only from the Mississippi River in Lanark County

aand in southwestern Quebec.

During this study river redhorse were captured only in‘the Mississippi River

‘_system, however, effort was not expended in southwestern Québéc or in the

- Ausable River in southwestern Ontario. This species wes not captured in

‘Fairchild Creek.
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:w' The H1381331pp1 River supports a small breeding population of river redhorse.
V An estimate of the relative size of thlS population was made by comparing
igthe@total’number,of redhorse suckers to river redhorse suckers captured or
}'obsetved in the Mississippi River. During 1977 the National Museum of

Caaaéa collected approximately 80 shorthead redhorse, ‘Moxostoma . macrolepidotom,

6 silver redhorse, M. anisurum and 3 river redhorse from the Mississippi
RiVer at Pakenham. During 1979 our divers 1dentified only 2 large river
redhorse suckers in the M1831581ppi River while approximately 100 shorthead

i redhorse .and greater redhorse M. valenciennesi were observed Relative to

R

“.other redhorse sucker species in the Mississippi River, the river redhorse
comprises only about 57 of the redhorse population. Adults and immature
riVer redhorse have been. captured in the Mississippi Eiver but young-of—

he—year have not. The river redhorse population in the. Mis31s31ppi River

appears to be limited in- distribution to a 55km sectlon of river from Galleta

‘to;Aimonte (See Figure 2). Waterfalls at Almonte prevent the upstream

fﬁersal of this species in the Mississippi River. Movement downstream

into the Ottawa River is possible, ‘but the presence -of the river redhorse in

:i the Ottawa River near the mouth of the Mississippi River are unconflrmed

Single spec1mens captured in: the Ottawa River suggest that populations of

tiVer redhorse remain undetected in this water system.

River!redhorse in the Missiséippi River may be under siénificant‘stress

rifbﬁ sport fishing. The Mississippi River at Pakenham and Blakeney is




iﬁtensiVely fished during the summer months (aﬁproximately 250 man'h/ha/year).

:In 1977 between 3 to 10 redhorse suckers wexre commonly captured at

‘ Blakeney each weekend, and comparable numbers were taken at Pakenham. ‘It
is suSpected that mature adult river redhorse are no less susceptible to
capture than other species of river redhorse and may be more freqeently
eaprured than other epeciésadue to their large size. A reduction in the
number'ef redhorse in the Mississippi River at all sampling stations was

observed ‘between the 1977 and 1979 surveys.

:vIn Quebec, the river redhorse is considered generally rare in comparison
to other related species (Mongeau pe IS. ;comm. comm. ) . Th:s spec1es is belleved

to have breeding populatlons in the Yamaska and Rlchelleu River watershed

however, these populations are small. The river redhorse was listed as rare
-at all statlons on the Rlchelieu River and abundant. only at.. 2 of 24 stations

on- theYamaska R1ver (Mongeau 1979 a and b). Jenklns (1970) stated that

the river redhorse comprised only 5% of all redhorse taken in, the‘Yamaska

' River. Jenkins also. noted that portlons of the lewer Yamaska River were

‘unsultable for river redhorse due to industrial pollutlon and 511tat10n.
»‘Collectlons of river redhorse elsewhere in southwestern Québéc are few and

: population centres have not been identified.

Reports of the occurrence of river redhorse in Fairchild Creek are based

- on a 51ngle collection of 5 immature specimens. captured in 1971. The

T-3547
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fcontinued existence of this specles in this watershed is unlikely. Siltation\

ff‘f'ané ﬁnllution in Falrchlld Creek may have degraded water _quality to a. level

’w‘iuasultable for river redhorse. A single collection of 2 adult river
iytedhorse in 1936 is the only indication of this species occurring in the

:Ausable River system.

?5It is'quite possible that the river redhorse is more widely distributed in

~0ntaxio than capture records suggest. Populations ofdthe river redhorse

‘imay have gone unnoticed because of difficulties in adequately sampling its

lfpreferred habitat and in identifying spec1mens.r Trautman (1957) also

H:noted that its presence was often unsuspected in rivers in Ohio until mass

':% flsh kllls produced spec1mens.

‘ THREATS

The only known surviving population of river redhorse 1n Ontarlo nmay be

'iiéthreatened through the removal of adult specimens by sportflshermen. Possible

“threats to Quebec and southwestern Ontarioﬁpopulationsvare‘undetermined-

| STATUS

. The following statements were considered valid efterﬂfeuiew of available
information and were used in the evaluation of the‘status of the river

'Eredhorse in Canada:

‘1. Populatlons of river redhorse are present in the Missi551ppi Rlver,

Ontarlo, and in the Yamaska and Richelieu R1vers in Québec.




“§; All known populations in Canada are small ihanmﬁer and restricted-
iﬁ distribution. |
J 3. 5watercourses in southwestern Ontario invwhichzrhis species had been

. recorded may no longer be suiteble for habitation as a result of
:ﬁan?seactions.

A}Fiéahadian popuietions’of this species are disj?nct from surviving
' populations in the United States.

5. sghé only known surviving popularion of rivervredhorse in Ontario is

decreasing in number - due to the actions of man.

386§d gﬁﬁinformation evaluated during this study it is recommended that

" the river redhorse be classed as a threatened species in Canadian waters.

The river redhorse has been captured in lakes and rivers within its

Canadian: range. This species prefers moderate to large rivers w1th gravel,
“rubble and bedrock bottoms where siltation is minimal (Trautman 1957, Jenkins

1970). The river redhorse is often associated with rivers which have

riﬁfie and rool habitats and swift-flew. Occassionallykthis species is

: collected in fluvial lakes and impoundments, but the. river redhorse does

not fare well in these environments (Jenklns 1970).

River-redhorse'captured in the Mississippi River in Ontario were taken from

fast—flowingxpools in a 300m long chute and a catch-pool of a 1 to 2m highf

13547 g | B e




cj; waterfall. Stream gradieﬁt is aﬁproximately I.Sm%gﬁfpver the entire river,
‘,"hﬁt rapid changes in elevation are evident at both céﬁture localities.
%‘ﬁﬁter flow volumes fluctuate in the Mississippi River from'14.6m3/s in ‘ ~ \ 1
late sumﬁér to 142m3/s during spring floods (Ontario Ministry of the » |
ﬁgnvironment 1977). The river bed in these areas is”composeqvof limestone
and'granite bedrock, and rubble. A1l td 2cn layer of.detritus covered the;

bottom in areas of slackened current.

This;species was not observed in slow-moving stretéhes of the Mississiﬁpi

. River which had abundant macrophyte growth and softvsuﬁsfrates. Jenkins

’ (1970) also noted that this species is rarely captured in deeper waters
:{¥o£ eloﬁ flows which have silt and sand bottoms. Aquatic vegetation at
capture’sites on the Mississippi River was restricted to encrusting and . - S
shbfg filamentous élgag, with patches of aquatic macfophytes growing in
- slack-water aress. C

Turbidity was quité low at capture sites (Secchi disg transparency approximately
lm). Jenkins (1970) stated that the river redhorse is intolef:nt of turbid
‘waters, and increased turbidity.and siltation are usually followed by
1 dgcreases in pobplation.numbers; Trautman (1957) also,reborted reduction
in population numbers for this specieé in heavily silted and polluted ;ivers
~anid streams in Ohio. In the Mississipbi River water temberatures reach 25°C

during the summer, and dissolvéd oxygen levels as low as 3mg/L have been
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ﬂi(xééotded (Ontario Ministry of the Environment 1977). However; dissolved

X‘ C oxygen,levels usually average 7 to 10mg/L during summer months when water

*«tempgratures are highest.

' Gollection information for river redhorse from southwestern Ontario is

‘2’\5 fjigg§g§ﬁate to establish habitat preference in that area.

'j,Ten‘river redhorse collected in Ontario waters werebaged using the scale
 'mgtth; ‘Annuli are distinct on riyer.redhorse scales, however,»specimens
JOVé:»age 7 were difficult to age due to crowding qfwannuli»along the,’
V"¥i bﬁter edges of the scaie; Purkett (1958) also used séales to calculate
°7;;(13ﬁg;hs’for age clésses of this species. Calculated lengths for’Ontario

- specimens at each age class are:

Standard Length
Age Calc. Range Increment
1 60 57- 64 60

2 103 94-114 43
3 152 133-171 49
4 189 166—202,‘ 37
5 246 231-272 - 57
6 311 2625352 65
7 345 282-373 1 34

8

373 317-404 28




e

Standard Length. -

Age Calc. Range  I;In§mgmént

9 402 346-432 4‘ff“f29

10 379 379 2.

11 390 390 ‘ -

12 410 410 -

13 438 'Lasy | -

14 461 461 T )
N=10

‘.&5§3§L§idest specimen captured in Ontario was colleeted during this study -

' *;andgwaé aged at 14 years (NMC 79-0174). The makimum age recorded for river

‘ f£§§h¢rse in the United States 1s 12 years (Carlander 1969). Growth rate

z{kﬁyﬁaf:ﬁgture'Ontario river redhérse was approxima;qu 40Z slower thén the 
nfgioﬁth rate calculated by Purkett (1958) for Miésouri’populations. The

' :Vééiﬁulated\growth for young-of-the-year river redhorsg;in Ontario Waé

“7’L gppxéx;mate1y‘60ﬁm. - Hackney et al. (1967) reported g:cwths of up to 100mm -

T7ﬁ fﬂ£or pond-raised young-of-the-year specimens captured in August and up to

;Al§1ﬁm3fqr<specimens captured in natural waters.

: ”Jf‘:iﬁé largest specimen reported from Ontario waters was 617mm (TL) long and

vhggighed:approxipately 2814g (NMC 79-1981). This s?ecim@n was not aged.

L Trautman (1957) stated that the largest Ohio specimenf:wasy737'm¢

”»;;}1nﬁlggggh and weighed 4761g.. He also stated that_Ohio‘Rivér fishermen

,'répeiggd river redhorse wéigh;s up to 6272g,-5ut this spécies~ﬁsually ranged -




from 333 to 610mm in length and 448 to 3136g in weight. Too few river

:redhorse specimens are available from Ontario collections to formulate
‘an_accurate length-weightireiatlonship‘ However, Carlander (1969) provided
‘a 1engtheweight relationship for Missouri populations?that may be useful
foriOntsriokpopulations; that.is3 | | |

log n = ~4.8 + 2.9 log/L N:F

where w= weight 3
L= standard length

Male and female river redhorse are not known to diﬁfer‘in growth'rate, and
observed sex-telated differences in size are not conclusive (Jenkins 1970).

;l”Age5$tfmaturity is not known.

i Spawning river redhorse have not been observed in: Canadian waters. Hackney

et al (1967) detailed spawning in Alabama. The river. redhorse spaWns

in large rivers, but may use the upper reaches of some large tributaries
(Jenkins 1970). Trautman (1957) observed spawning migration in Ohio. This
species spawns in the spring in Alabama during Aprll at water temperatures
ranging from 22 to 24°¢ (Hackney et al. 1967). In the Mississippi River
whtershed in Ontario this temperature range is reached in late May or

. early June (Ontario Ministry of the Environment 1977)4 Tuberculate’males
were captured in early June in Québec (Jenkins 1970), Males collected in
eariy July in Québec (Jenkins 1970) and in 1ate‘july in the Mississippi River:

by the National Museum of Canada had tuberculate scars. Hackney gg_gl.




'-5(1967)eobserved spawning river redhorse over ggaveltshoals in water from

; 0,l5nto lm deep. Males constructed redds varying in size from 1.2 to

"Z;Aﬁ;in diameter and from 20 to 30cm in depth. ‘HackneYigglgl. described
‘males as being territorial; but the spawning act requifedLZ males and
.1 female. The second male would join the first in. the redd just prior

n(ﬁexthe spawning act and would leave during the spawﬁiﬁgdact or immediately

',theanfter. Males tended to spawn with females larger than themselves.

Eggs are scattered into the gravel durlng spawning. Hatching takes place

in approximately 6 days in 24°C water (Hackney et al 1967) Hackney
o et al. counted from 6078 to 2%985 eggs for ind1v1duals 45 to 56cm (TL)
H"i;,respectlvely. Eggs were relatively large, usually 3 to. 4mm in diameter
73§ufiﬁg spawhing. Larval development was described byVHackney et al. (1967).
Jenkins (1970) noted that males ‘have large tubercles on the head and on

the caudal and anal fins, females did not.

"Riﬁﬁr:redhorse feed extensively on benthic organisms. This species has only

-, fbeeﬁg@bServed‘fcraging over, firm substrates where siltation was minimal.

"jGuﬁueontents exanined suggest that feeding is selective, only a small

,f{l?§?Eentage of the gut contents were inorganic bottom debris.” Large food

F{fitems are not found by random filtering of bottom sediments, but rather

' by sight. River redhorse were attracted towards an introduced bait and -

. would take the bait either on the bottom or in mid-water.



: The gut éontents of 10 river redhorse were examined'dufing this study to

. determine diet. Specimens 100 to 150mm in length fed prlmarily on
chironomid larvae and pupae in about equal volumes. " Food items. found in
speclmens 200 to 250mm long included chironomid larvae and pupae, Crustacea;
 Trichoptera and Coleoptera. ‘The diet of spec1mens over 300mm in 1ength

) vafiéd{ The gut contents of specimens captured duringfl977 were composgd

o mainly of Gastropoda, approximately 80% by V°1ume - Other food items

that were present but in small quantities 1ncluded larval Trichoptera,
fChironominae, and Crustacea. The gut contents of 2 river radhorse specimens
captured in 1979 contained Ephemeroptera nymphs, (30%“by volume), crayfish

| (20%) Nematodes (20%), Trichoptera (10Z) and in31gnif1cant amounts of-
Chironomids and Gastropodes. Hackney et al. (1967) also found that the

' river redhorse fed largely on. blvalve molluscs. Smgl;er quantities of
fnsect larvae were also consumed. Forbes and Riéhardson (1920) found

that the diet of two Illinois sﬁecimens includeq oné-third molluses and

two-thirds insect larvae, mainly mayflies and beetles.

Prédation ﬁy piscivorous‘fish and birds on,fivef redhorse is believed to be
v miﬁimalvand is 1ikeiy,restricted to young-6f-the-year and 14 fish. The
rapid growth rate of young-of-the~year would exciudekthis species from the
:dietlof\many predators. The large adult size which river redhorse attain,
aﬂd‘théif elusive nature may breclude serious predation on the adults except

-by man
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TThig;spécies is classed as a course fish by the Ontario Ministry ovaatural
'Rasdﬂrces>and therefore not protected by catch limits, minimum size
ffeéﬁrictioﬁ or spear fishing regulationms. Sport-fishing in the described
‘habitat areas may affect population numbers. Thereffeéts of chemical |
'{,31teration of the Mississippi River system by fertilizeis, pesticides,

‘toxicants and acid rain are not known.

”*'fIhis species was not included in Hoffman's (1967) parasite studies, but
<}Williams (1978) described a cestode from the intestinal tract of the river

 redhorse.

RECOMMENDAT IONS

' fThgifollowing recommendations are suggested for the maintenance and
‘\;ﬁénitoring,of the river redhorse populations in Canada:‘

‘1_1. The Ontario Ministry»bf‘Natural Resources should hold and tramsport
:tb a museum facility all river redhorse specimeﬁs gaptured in Ontario.
Z‘VTZ;:LFurther data sﬁould be collected and a survey should be carried out

to determine population structure and trends for Québec populations.

,:3. Identification information should be made available to concerned
{i';g,“' ;  ;agencies.

o A, - Identification of redhorse suckers by the Ontario Ministry of Natural

" Regources should be carriéd to. the species level.

5. .Reports of the occurrence of this species outside known localities




£ .M‘should be investigated to determine population. ﬁ‘““ ‘

. A trsp net, tagging and creel census studies should be carried out on the

_Mis&issippi R:I.ver to deteruine river redhorse population levels and

: trends. |

,:i~i7. Efforts to locate spawning and nursery areas for river redhorse

b »populations should be continued. When located, protective measures to

S _insure the continued existence of this species in Canada should be
v

K investigated.

LIST OF SPECIMENS

awA‘i_l,ist of river redhorse specimens, caétured in Canada,-ftom the National -

Hueeum of Canada (NMC) and the Royal Omtario Museum (ROM) is provided

hnoﬁ 128250 (2), Ausable River, Middlesex County, August 10, 1936,

R Kerswill; NMC 64-0197 (1), Indian River, tributary of Mississi,ppi River,
August 16, 1962, D.E. McAllister and F.R. Cook; NMC 710873 (5), Fairchild
Gr%ek, Brant Cownty, August 7, 1971, R.H. Bowen; NMC 77-0212 (1),

| ,'Mississippi River, at Blakeney, Lanark County, July 10, 1977, S. Cumba;

5 ‘m 790989, (2) lﬁssisaippi R:Lver, at Blakeney,. Lmark County, September 16

‘ 3‘1‘.;;‘:1979, A. Morgan; NMC 79-1186 (2), Mississippi R:Cver, at Blakeney, Lanark

'Comty, September 24, 1979, B. Parker and B. Kindley, NMC 80-0929, Missisaippi

" Rdver, at Pakenham, August 04, 1977, B. Parker and D.E. McAllister.
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BLACK REDHORSE

Moxostoma duquesnei (Lesueur)

Proposed Status: ENDANGERED

Report prepared in conjunction with E. Kott, Wilfred Laurier University,

Waterloo, Ontario.

The black redhorse, Moxostoma duquesnei, (Catostomidae), is restricted to the

freshwaters of eastern North America. In Canada it is confined to swift flowing
streams and rivers in southwestern Ontario. Populations of black redhorse are

known from Ohio and Michigan.

Little has been published on the biology of this species in Canada; however,

information on United States populations is more extensive. Trautman (1957)

provided descriptive and biological information on this species in Ohio, Bowman
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(1959) carried out an extensive life history study on black redhorse in

Missouri, and Jenkins (1970) reviewed systematics, distribution, and ecology.

Carlander (1969) and Scott and Crossman (1973) summarized available information.

Hubbs and Brown (1929) first reported this species in Canada from tributary
streams flowing into Lake Erie. Repeated collection attempts in subsequent
years failed to confirm its continued existence in Canada. A paucity of
collected materials coupled with decreased suitable habitat areas in south-
western Ontario suggested to Scott and Crossman (1973) that this species had

been extirpated from Canadian waters.,

The continued existence of this species in Canada has been confirmed only
recently. In 1977 small populations of black redhorse were discovered in the
Grand River system (Kott et al. 1979) and in the North Thames River (Osmond

pers. comm.).

McAllister and Gruchy (1977) listed this species as éndangered in Canada.
Elsewhere, it is listed as threatened in West Virginia (Miller 1972), rare in
Iowa, Wisconsin, and Minnesota (Harlon and Speaker 1969;‘Jenkins 1970) and of

varying abundance in Ohio (Trautman pers. comm.).
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The black redhorse is one of the species of redhorses which in life possesses a

spotty caudal fin rather than a red one. This is a characteristic it shares
with the golden redhorse (M. erythrurum), a species it closely resembles. The
two species are best separated on lateral line scale counts. The black redhorse
has 45 or more scales, whereas the golden has 44 or fewer. The black redhorse
has 16-20 predorsal scales and often 10 rays in the pelvic fins. Spawning males
of the black redhorse lack tubercles on the head region, unlike the golden

redhorse which possess numerous well-developed tubercles on the head.

* DISTRIBUTION

The black redhorse is widely distributed through much of the Mississippi River
basin, extending north into the Great Lakes basin and south of the Mobile River

drainage on the Gulf slope. (Figure 1).

In the Mississippi basin it is common through the Appalachian Highlands to
northern Alabama and in upland areas of Arkansas, Missouri, eastern Oklahoma,

and Kansas, but is absent through the lowlands of the lower Mississippi River.

Regions of lesser relief in Ohio, Indiana, Illinois and southern Michigan hawe
more localized populations. It is present but rare in northeastern Iowa and
southwestern Minnesota. Jenkins (1970) stated that a distinct and separate
population exists in the headwaters of the Mobile River drainage of the Gulf

coast.,
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North American distribution of the black redhorse,
Moxostoma duquesnei. Adapted from Jenkins (1980)

Figure 1




The black redhorse has been recorded from the Great Lakes basin in southern
Wisconsin, Michigan, Ohio, western New York (Genessee River System), and

southern Ontario.

In southern Ontario the black redhorse has been collected in the Grand River
south of Elora, Wellington County (43°38'N, 80°26'W), and near Winterbourne,
Wellington County (43°33'N, 80°28'W), and in the Nith River, a tributary of the
Grand River, near Ayr, Waterloo County (43°17'45"N, 80°28'10"W) and just north
of Plattsville, Oxford County (43°18'30"N, 80°37'30"W). In the North Thames
River this species has been identified from only one locality, near Motherwell,
Perth County (40°20'N, 81°11'W). In 1929, specimens were collected from Cedar
Creek near Preston (not located) and in Catfish Creek near Jaffa, Elgin County
(42°44'N, 81°03'W) which flows directly into central Lake Erie. A previously
unreported single black redhorse specimen (ROM 29852) was captured in the
Maitland River system, in Belgrave Creek, Huron County (43°48'N, 81°27'W) in
1973 which extends the range of this species in Canada to include tributary
streams of southern Lake Huron. Black redhorse have been reported from Lake

Huron tributaries in Michigan,

POPULATION

The black redhorse is reported from the Grand River system, Thames River system,
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and the Maitland River system in southern Ontario. Reproducing populations are
known only in the Thames and Grand River systems. Since these are small popu-
lations which have recently been discovered, no data are available on the
absolute sizes of these populations. An estimate of the relative size of the
Grand River population can be made by comparing the number of fingerlings of
this species and of the golden redhorse that have been collected from the Nith

River. For every black redhorse collected, 10 golden redhorse were collected.

Since spawning has been observed in the Grand River itself, and young have been
collected from the Nith River, the Grand River population is believed to be a
reproducing population. The ratio of males:females at time of spawning was
6:11. Because of the small sample involved, fhis ratio is not significantly

different from a 1:1 ratio.

The Grand River population may differ from other populations of black redhorse
in that the lateral line scale counts are generally higher than from other areas
(average 47.7 for 15 adults). Whether all individuals in the Grand River
watershed belong to one breeding population or separate breeding populations is

not presently known.
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As yet, it is not known if the black redhorse is found in other major
tributaries of the Grand River such as the Speed River, Eramosa River, Conestogo

River and Horner Creek, all of which may have suitable spawning habitat.

The Thames River population is presently under investigation, but at the time of
report submittal the presence of the black redhorse in the Thames River system

is based on the capture of several juvenile specimens.

Study of the life history of the black redhorse is expected to continue at

Wilfred Laurier University.

THREATS

The black redhorse is restricted in distribution in Ontario to low silt areas of
moderate to high gradient streams. In the Grand River system, the movement of
the black redhorse is restricted by dams at Elora, and at Bellwood Lake and at
New Hamburg. The suggested West Montrose dam would destroy the only identified
spawning grounds for this species in the Grand ‘River system, A dam has also
been suggested for the Nith River north of Ayr, the only other area where
spawning may occur in the Grand River system. Although some protection has been
afforded this species by the Waterloo Region, which declared the lower portions
of the Nith River ecologically sensitive, the Grand River population may be

seriously threatened by planned dams.
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The only area in which the black redhorse has been identified in the North

Thames River is also under study for the proposed Glengowen dam.

These dams would not only seriously affect the black redhorse populations in
Canada due to a reduction in the number of suitable spawning areas, but would
also affect their non—spawning periods since impoundments do not provide a

suitable habitat.

STATUS

The following statements were considered valid after review of available infor-
mation and were used in the evaluation of the status of the black redhorse in

Canada:

1. Small reproducing populations of black redhorse are present in the Grand and
Thames River watersheds. The status of a possible population in the
Maitland river system is undetermined.

2. 1In Canada the black redhorse occurs at the northern fringe of its North
American range.

3. The black redhorse is considered rare, threatened, or endangered in much of
its North American range.

4, The black redhorse appears threatened with extinction in a major portion of

its Canadian range due to the actions of man.
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Based on information evaluated during this study, it is recommended that the

black redhorse be classified as endangered in Canada.

BIOLOGY

The black redhorse  inhabits moderate-sized (15 to 20 m3/sec), cool, clear
streams with sand, gravel and bedrock bases where siltation is minimal. The
stream is often composed of riffle and pool habitats with a moderate flow

(Trautman 1957, Moore 1957, and Bowman 1959).

This species is found in the Grand River system where the gradient ranges from
1.2 to 1.5 m/km. Immature black redhorse were captured in shallow pools below
riffles (Kott et al. 1979). Bowman (1959) observed young-of-the-year black
redhorse in similar pool areas. Adults of this species are also thought to
inhabit pool areas. Bowman (1959) noted that adults were often observed in
single level aggregations in pools below riffles during summer and that as

winter approached the adults moved to deep holes to overwinter.

Capture localities in Ontario had gravel and boulder bottoms with very few
aquatic macrophytes. Bowman (1959) noted, however, that young—of-the-year black

redhorse were often observed among beds of water willow, Justica americana. The

water at capture localities was usually clear with low turbidity. This species

is intolerant of very turbid waters and increased turbidity and siltation
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are usually followed by decreases in black redhorse populations (Trautman 1957;

Jenkins 1970; and Scott and Crossman 1973).

Impoundments also seem to furnish relatively little suitable habitat for this
species. Various impoundment surveys have shown that black redhorse population

declined following impoundment of the river system (Bowman 1959).

Age can be determined using the scale method according to Bowman (1959). He
gives the time of annulus formation as April or May for specimens under 6 years
old, but somewhat later for older fish in Missouri. Annulus formation in

Ontario populations is probably slightly later.

Only 17 specimens were available for estimating age and forming back-calculated

lengths. Calculated standard lengths for each age class are as follows:

Calec. SL

Age Mean (mm) Range (mm)
1 85 68 - 98
2 141 123 - 163
3 200 169 - 226
4 258 238 - 286
5 292 268 - 328
6 320 285 - 357
7 329 303 - 354
8 345 303 - 354
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The maximum length for Canadian specimens is 375 mm (SL) and 419 mm (FL)

(WLU 6268). Trautman (1957) listed the largest Ohio specimen as 439 mm long
and 1019 g. Maximum age was given as 10 years by Bowman (1959). Too few
Canadian specimens of the black.redhorse are available to formulate a length
to weight relationship but a rough estimate for Canadian populations could be

made using Bowman's (1959) equations:

1619

Niangua River, Missouri : log w = 4,58 + 2.94 log 1 n

Big Piney River, Missouri: log w = 4.59 + 2.95 log 1 n = 1775
Increments of growth for aged specimens from Ontario suggest that there is rapid
growth in young-of-the-year black redhorse (0 + up to 85 mm SL) followed by
decreased but constant growth in 1+, 2+ and 3+ fish (1+, 2+, 3+ fish growth

increment approximately 58 mm per year). After the black redhorse reaches age

4+, growth rate decreases in each successive year.

Bowman (1959) suggested that a similar decrease in growth rate for black
redhorse from Missouri after age 3 may be attributed to the attainment of sexual
maturity; he did not observe significant differences in growth rates between
sexes.

The black redhorse spawns during late spring. In the Grand River adult
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individuals have been observed on the spawning grounds as early as May 15 when
the water temperature was 9°C. On May 28, 1979 two of four males and, one of
two females had running milt or eggs. Water temperature at the time was 15°C.
On June 4 of four females collected, one was spent, one partially spent and the
other two were running freely. By June 7, the spawning area was vacated.
Bowman (1959) noted that spawning of black redhorse in Missouri took place at

water temperatures ranging from 13 to 22°C,

Spawning black redhorse in the Grand River were observed in a riffle zone where
the water depth averaged 29 cm and the bottom was gravel. Bowman (1959)
believes that adult black redhorse do not home to any particular shoal, however,
only specific shoals are chosen for spawning. Many apprently suitable shoals
are passed to reach a specific shoal. Movements of up to 9 kilometers, up and
down stream, to reach spawning shoals have been recorded (Bowman 1959). The
chief requirements seem to be a depth of about 0.5 m, and bottom tyﬁe of 70%

rubble, 10% rock and 207 sand and gravel.

Spawning groups of black redhorse observed in the Grand River consisted of 3
individuals, two males and one female. Spawning activity was similar to that
described in the literature (Bowman 1970). No nest as such was formed but the
spawning activity cleared a rather extensive area in the gravel. Fertilized

eggs were deposited in the gravel of the spawning shoal.
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After spawning, the gonads are exhausted. Signs of development begin again in
August and continue through the fall. By October, the eggs are quite large and
can easily be counted. Testes have also greatly increased in size. Insuf-

ficient data are available for the period from December to March.

In eight females from the Grand River, 3,644 to 11,552 eggs (average 5,258) were

counted. The count of 11,552 is the highest recorded for this species.

Larval development was not observed in Ontario populations of this species but
is not expected to differ from that described by Bowman (1959). Nursery areas
have not been defined but are believed to be shallow pools and areas of

slackened current in the main Grand and Thames Rivers.

Sexualiy mature black redhorse are thought to spawn annually (Bowman 1959). At
what age this species reaches sexual maturity in Ontario is not known but it is

suspected that 4 year old fish spawn.

No sexual dimorphism in the colour of male and female black redhorse from the
Grand River was noted. This is similar to the observation of Jenkins (1970).
However, in populations studied by Bowman (1970) males developed a light pink
mid-lateral band. In males, tubercles occur on the anal fin and the caudal fin,
especially on the lower lobe. Although females usually lack tubercles, a single

female possessed a few tubercles on the lower lobe of the caudal fin.
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Data on the food habits of Canadian populations of this species are minimal
since stomachs examined from spawning specimens were empty. Bowman (1970)
described the feeding habits of this species in Missouri. He found that in
general the black redhorse is a bottom—-feeding species. It waé usually observed
feeding in schools of 15 to 20 fish over gravel or boulder bottoms just below
riffles. Its suctorial mouth is well adapted for taking in bottom materials
containing soft-bodied invertebrates. Most feeding is in the early hours of
night throughout much of the year, except during spawning when adults do not

seem to feed.

Bowman noted that young-of-the-year black redhorse use slack water areas of
streams as feeding habitats, often near emergent aquatic vegetation. Small
specimens of 65 mm in length or less feed principally on phytoplankton (70% by
frequency of occurence). Other food items are cladocerens and copepods in about
equal frequencies and rotifers in small amounts. As young-of-the-year fish grow
beyond 65 mm, aquatic insects become the principal food item. Further increases
in age and growth are accompanied by a shift to include larger aquatic insects
in the diet. Selectivity and opportunities may influence the diet of adult
black redhorse. This species is not known to feed on the spawn of other fish

species.
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Parasites of the black redhorse include the trematodes Anonchohaptor anomalus

and Neodactulogripus duquesni (Hoffman 1967).

In the Grand River, the most important predator may be man. An active bow

fishery exists in the upper Grand River region for carp (Cyprinus corpio). Most

bow fishermen do not distinguish between carp and redhorse suckers. Also, carp
enter their spawning areas toward the end of the redhorse spawning period. As a
result, many redhorse are taken for carp by bow fishermen, and then are left to

rot along the rivers' edge.

To a less extent, redhorse are also susceptible to rod fishermen who are seeking
carp. The black redhorse is easily taken by hook and line using worms. Red-
horse would be most susceptible to this fishery before and after spawning is

completed.

Pike, (Esox lucius) and snapping turtles, (Chelydra) have been observed feeding
on black redhorse which have been caught in gill nets. Pike are believed to be
predators of most species of suckers (Scott and Crossman 1973). During the

early life history of the black redhorse, other more common suckers which also

occur in the Grand River such as the white sucker, (Catostomus commersoni)

golden redhorse, shorthead redhorse, (M. macrolepidotum) and possibly the

greater redhorse, (M. valenciennesi) likely compete for food with the black
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redhorse, particularly during early life history stages.

RECOMMENDATIONS

The following recommendations are suggested for the maintenance and monitoring

of the black redhorse in Canada:

6.

The Ontario Ministry of Natural Resources should hold and transport to a
museum facility all redhorse specimens captured in the Grand, Thames, and
Maitland River watersheds for positive identification.

Identification information should be made évailable to concerned agencies.,
Protective measures should be investigated to insure that this species is
not depleted in number by bow fishermen.

Intensive‘studies should be undertaken as soon as possible in the viecinity
of proposed dam sites in the Thames and Grand River watersheds to assess the
impact of impoundment in black redhorse populations.

Records of this species in Canada outside of the Thames and Grand River
watersheds should be investigated by concerned agencies and specimens should
be retained for museum collections.

Museum collections should be reviewed in order to clarify the identification

of redhorse species.
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LIST OF SPECIMENS

A list of black redhorse specimens captured in Canada from the National Museum
of Canada (NMC), the Royal Ontario Museum (ROM), Wilfred Laurier University
(WLU) and the University of Michigan, Museum of Zoology (UMMZ) is provided

below:

UMMZ 85887 (45) Catfish Creek, Elgin County, July 27, 1927, Brown and Rupp.
UMMZ 89075 (3) Cedar Creek, Oxford County, September 5, 1928, C. Hubbs, (data
uncertain)., ROM 1975 (1) Catfish Creek, Elgin County, March 21, 1926, H.C.
White. ROM 9367 (1) Catfish Creek, Elgin County, March 26, 1937, H.C. White.
ROM 10364 (1) Catfish Creek, Elgin County, March 6, 1938, H.C. White. ROM 29852
(1) Belgrave Creek, Huron County, August 22, 1973, J. Tilt. WLU 5233 (1) Nith
River, Waterloo County, June 29, 1977, E. Kott and G. Humphreys. WLU 5594 (1)
Nith River, Oxford County, October 21, 1976, E. Kott and G. Humphreys. NMC
78.0001 (1) Nith River, Oxford County, October 21, 1976, E. Kott and G.
Humphreys. WLU 6245 (1), 6249 (1) Grand River, Wellington County, May 16, 1979,
E. Kott. WLU 6268 (1), 6269 (1) Grand River, Wellington County, May 29, 1978,
E. Kott. WLU 6260 (1) Grand River, Wellington County, May 24, 1978, E. Kott.
WLU 6251 (1) Grand River, Wellington County, June 5, 1979, E. Kott. WLU 6252
(1) Grand River, Wellington County, June 6, 1979, E. Kott. WLU 6264 (1), 6265
(1), 6267 (1) Grand River, Wellington County, May 29, 1979, E. Kott. ROM 26380

(5) North Thames River, Perth County, August 23, 1979, D. Osmond.
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BRINDLED MADTOM

Noturus miurus Jordan

Proposed Status: RARE

The brindled madtom, Noturus miurus,a small member of the catfish family is

found only in the freshwaters of east central North America. In Canada, this
species occurs rarely in southwestern Ontario in stream, river, and lake
enviromments. Reproducing populations of brindled madtoms are known from Ohio

and Michigan.

The ecology of this species in Canada is poorly known. Taylor (1969) and Bowen
(1980) have conducted intensive studies on the brindled madtom in the United
States. Taylor (1969) reviewed systematics, distribution, and life history.
Bowen (1980) provided data on habitat preferences, growth, reproduction, and
feeding habits in an Ohio stream. Trautman (1957) provided a description of the
brindled madtom and life history information for Ohio specimens. Radforth

(1944) suggested possible dispersion routes into the Great Lakes basin and lists
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several early Ontario capture sites. Scott and Crossman (1973) summarize
published information and McAllister and Gruchy (1977) comment on the status of

this species in Canada.

The brindled madtom is quite rare in Canada, being captured sporadically in

southwestern Ontario during the past fifty years.

In Canada, this species is considered rare by McAllister and Gruchy (1977).
Miller (1972) did not consider the brindled madtom as threatened or endangered
in any part of the United States but Platt (1974) suggested that it was rare
in Kansas. Van Meter and Trautman (1970) believed that populations of this

species were somewhat reduced from prior levels.

The brindled madtom can be distinguished from the tadpole madtom, Noturus
gyrinus by the saddle markings over the back of the brindled madtom and the
protrusion of the upper jaw over the lower jaw of the brindled madtom. The
tadpole madtom has no saddlemarks on its back, no protruding upper jaw, and is
somewhat potbellied. The saddlemarkings, smaller adult-size and toothed
pectoral fin spine of the brindled madtom distinguish it from the stonecat

Noturus flavus.

T-3547 208



DISTRIBUTION

The following account of the distribution of the brindled madtom is based on the
spot distribution map of Rhode (1980) and is supplemented by information from
various literature sources. The brindled madtom is found in the lower Great
Lakes basiﬁ, the Mississippi River system and the Pearl River system (Figure

1).

In the Mississippi River system the brindled madtom is recorded from the
Mississippi River, the Ohio River valley, the Tennessee River valley and the
Arkansas River system. Reports of this species occurring in the Illinois River
system; and in the states of Wisconsin, Illinois, Minnesota and Iowa are
questionable (Taylor 1969). A collection from the Kaskaskia River, Illinois has
been verified (Taylor 1969). In the Great Lakes basin the brindled madtom has
been récorded from tributaries of Lake St. Clair, and Lake Erie in Ontario,
Michigan, and Ohio. Scott and Crossman (1973) reported this species from the
Niagara River. Taylor (1969) reported the brindled madtom from the Finger
Lakes, New.York state, which drain into Lake Ontario. Taylor also states that
this species does not occur in Lake Huron or Lake Superior, and that records

from Lake Michigan are in doubt.

In Canada the brindled madtom occurs in Lake Erie and its tributary streams and

in tributary streams of Lake St. Clair (Figure 2). 1In the Lake Erie basin it
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North American distribution of the brindled madtom,

Noturus miurus. Adapted from Rhode (1980)

Figure 1
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has been reported from Long Point Bay, Norfolk County (42°40'N, 80°10'W) (Reid
1978); Turkey Point, Norfolk County (42°40'N, 80°22'W); Dedrick Creek, Norfolk
County (42°37'N, 80°28'W); Catfish Creek, Elgin County (42°39'N, 81°00'W)
(Radforth 1944) and Dodd Creek, Elgin County (42°46'N, 81°12'W). In the Lake
St. Clair basin it has been captured in the Sydenham River at Wallaceburg, Kent
County (42°35'N, 82°21'W); in an unnamed tributary of the Sydenham River,
Middlesex County (42°53'N, 81°41'W); Sydenham River, near Alvinson, Lampton
County (42°49'N, 81°52'W); Bear Creek, Warwick and Enniskillen Twp., Lambton

County (42°58'N, 81°58'W) and Fansher Creek, Lambton County (42°39'N, 82°00'W).

POPULATION

The population structure of the brihdled madtom in Canada is not fully known.
Reports of the occurrence of this species in southern Ontario date back to 1929
(Radforth 1944). These early reports are from the Sydenham River, near
Alvinston, and in Dedrick Creek which flows into Lake Erie. Recent capture
records, from the mid-1970's, closely approximate the localities from which this

species was collected fifty years ago.

Although collections of the brindled madtom are sporadic and temporally dis-
sociated, museum records suggest that small viable populations may be present in
southern Ontario. Records from Lake Erie, at Long Point and Turkey Point, and

from inflowing tributaries of Lake Erie, Kettle Creek, Catfish Creek, and
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Dedrick Creek suggest that one or more small populations are present in the Long
Point area. Records from the Sydenham River watershed suggest that small
populations are located there, the distribution of capture sites from the North
Sydenham River and the East Sydenham River suggest that this species is
widespread through the Sydenham River watershed. A specimen from the lower
Sydenhaﬁ River may be a transient either from upstream populations in the
Sydenham River or from Lake St. Clair populations. Although this species has
not been reported from the Canadian waters of Lake St. Clair, it has been
recorded from Lake St. Clair in Michigan. Mr. C. Haas, of the Michigan
Department of Natural Resources (pers. comm.) suggests that the brindled mad tom

is commonly captured in Lake St. Clair.

A review of specimens captured during the 1970's shows that both adult and
immature specimens were captured, suggesting that there are breeding populations

in the vicinity of the above areas.

Determinafion of population levels of the brindled madtom are complicated by its
naturally secretive and nocturnal habits. Specialized sampling procedures are
required to capture this species (Bowen, 1980). Repeated efforts to capture
this species during this study were unsuccessful, although a variety of capture
methods were applied during day and night sampling. Based on the effort
expended in attempting to capture this species during this survey, and the low
numbers of specimens that have been reported in Ontario it is probable that

population levels of this species are extremely low.
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The brindled madtom has been reported from such a diversity of habitats it is
difficult to substantiate theories of habitat destruction or degradation and

their effects on population numbers.

THREATS
There are no impending developments that will pose an immediate threat to the

welfare of this species in Canada.

STATUS
The following statements were considered valid after review of available infor-
mation and were used in the evaluation of the status of the brindled madtom in

Canada.

1. Reproducing populations of brindled madtom may be present in the Long Point
area of Lake Erie and in the Sydenham River watershed.

2. Available information does not allow definitive analysis of population
structure or trends.

3. The Canadian population of the brindled madtom is at the northeastern
extremity of its North American range.

4, The brindled madtom in Canada does not appear threatened with immediate

extinction due to the actions of man.

Based on information evaluated during this study, it is recommended that the

brindled madtom be classed as a rare species in Canada.
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BIOLOGY

The brindled madtom was not captured during this survey; therefore, only a
review of Canadian capture localities and a comparison with data from more
southerly populations can be provided. Information from a life history study by
Bowen (1980) based on an Ohio population of the brindled madtom is believed

~quite pertinent for Ontario populations.

In Canada the brindled madtom has been captured in lake, river and stream
enviromments. Scott and Crossman (1973) reported that specimens taken in
Ontario were from clear, fast flowing streams with gravel bottoms. Collections
made during the 1970's diversified the habit preference by including shallow
lake enviromments over detrital and sand bottoms, and moderate to base gradient
streams that were sluggish and turbid. Trautman (1957) stated that the largest
populations of this species in Ohio were located in base or low gradient streams
with substrates composed of sand and organic debris where viscous clayey silts
were negligible or absent. Smaller numbers of brindled madtoms occurred in the
riffles of sluggish to moderate flow and occasionally in pools among aquatic
vegetation such as pond weed. Trautman (1980) suggested that the brindled
madtom had been captured under flat rocks in shallow waters around the Bass
Islands in Lake Erie. Pflieger (1975) and Taylor (1969) report brindled madtoms
in low gradient streams over a variety of substrates including sand, debris and

soft mud or muck.
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Bowen (l980)kprovides more detailed information on habitat preference. He found
that during the summer months overhanging protective bank edges and eddies
created by riffles in moderate to low gradient stream sections were preferred.
Pools may serve as overwintering habitat. The stream which he studied was about
0.3 m deep in capture areas. Bottoms composed of detritous or large flat rocks

and sand were preferred.

Based on this description of preferred habitat it is suggested that the majority
of prior capture sites in southwestern Ontario provide only a marginally
suitable habitat. Water quality in the lower Sydenham River may no longer be

suitable for the brindled madtom as a result of the deposition of clayey silts.

Little information has been published on the age and growth of the brindled
madtom in Canada. Bowen (1980) describes a new method of age determination by
the use of otoliths. Maximum age was identified by retaining live specimens in
an aquarium system until death. Bowen found that the maximum age was approxi-
mately 26 months. He also recorded a maximum length of 126 mm. The largest
Canadian specimen is 87 mm total length (NMC 72-0181). Trautman (1957) reported
a maximum size of 132 mm. Trautman also provided lengths at various ages:
young-of-the-year in Ohio ranged from 25-56 mm in length by October, 36-64 mm in
length after one year and 56-97 mm in length for adults. Differences in growth

rate between male and female have not been noted. Bowen (1980) believes that
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individuals mature during their third summer, however, specimens under 50 mm
were sexually mature. Bowen (1980) found that the brindled madtom spawned at
temperatures ranging from 25-27°C in Ohio usually during the last two weeks in
July and the first two weeks in August. Brooding pairs constructed nests under
flat rocks up to 1 m in diameter in areas with slight currents. Scott and
Crossman (1973) noted that in Michigan spawning took place in mid to late summer
at temperatures of 25.6°C over a bottom of silt and mud in the vicinity of
emergent vegetation. Taylor (1969) and Bowen (1980) suggest that brooding pairs
may utilize open—ended tin cans for brooding areas when other suitable natural
habitat is at a premium. Bowen observed spawning activity and nest building in
aquaria. He noted that both parents are involved in nest building and in nest
guarding after spawning. Several days after spawning he observed that the
female left the nest and the male continued to guard the eggs until hatching
occurred (in about 2 weeks). Average number of young per female was forty.
Taylor (1969) noted that the number of eggs or young in six broods ranged from

34 to 46. Eggs are large, amber and adhesive (Scott and Crossman 1973).

Hybrids occur between the brindled madtom and the tadpole madtom, Noturus

gyrinus and slender madtom, Noturus exilis (Trautman 1957, and Taylor 1969).

Bowen (1980) has conducted food habit studies over a 12 month period and

suggests that the brindled madtom feeds heavily on drift invertebrates. From
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stomach analysis of 276 individuals he found that chironomid larvae pre-

dominated followed by copepods and trichopterens. Scott and Crossman (1973)
suggest they are nocturnal in habit; and Bowen reported that the majority of
brindled madtoms captured during his study were captured at night suggesting

nocturnal feeding habits.

Predators of the brindled madtom are believed few as a result of its secretive
and nocturnal habits. Gar are the only documented predators for this species

(Scott and Crossman 1973).

Hoffman (1967) lists only four trematodes and concludes that the brindled mad-
tom is relatively parasite-free. The dominant parasites which infested this
species in an Ohio population were members of the Proteocephalidae (Cestoda)

(Bowen 1980). The following parasites have been recorded for the brindled

madtom:
Monogenetic Trematodes
Cleidodiscus pricei Bowen 1980
Digenetic Trematodes
Bucephalus elegans Bowen 1980
Crepidostomum ictaluri Hoffman 1967
C. cooperi Hoffman 1967
Neascus sp. Bangham and Hunter 1939
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Cestodes

Corallobothrium fimbriatum Bangham and Hunter 1939

Bothriocephalus sp. ~ Bangham and Hunter 1939
Proteocephalidae Bowen 1980
Nematodes
Spinitectus gracilis ' Bowen 1980
Spiroxys contorta Bowen 1980
Leeches
Piscicola punctata Bowen 1980
Copepoda
Argulus appendiculosus Bowen 1980

The brindled madtom is so rarely encountered in Canada that its relationship to

man is solely based on its unknown ecological role (Scott and Crossman 1973).

RECOMMENDATIONS

The following recommendations are suggested for the maintenance and monitoring

of the brindled madtom population in Canada:
1. The Ontario Ministry of Natural Resources should hold and transport to a

museum facility all brindled madtom specimens captured in Ontario waters.

2. Identification informatibn should be made available to concerned agencies.
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3. Night sampling should be incorporated into lake and stream surveys.
4, Should further specimens be collected in Canada, a study to determine popu-
lation and life history parameters should be initiated and protective

measures should be investigated.

LIST OF SPECIMENS

A list of the brindled madtom specimens, captured in Canada, from the National

Museum of Canada (NMC) and the Royal Ontario Museum (ROM) is provided below:

ROM 6675, Sydenham River, near Alvinston, Lambton County, July 8, 1929. ROM
18388, Lake Erie, near Turkey Point, Norfolk County, July 26, 1956. NMC
72-0175, Fansher Creek, Lambton County, August 10, 1972, C.Gruchy and R. Bowen.
NMC 72-0181, Bear Creek, Lambton County, August 10, 1972, C. Gruchy and R.
Bowen, NMC 72-0201(8) Bear Creek, Lambton County, August 13, 1972, C. Gruchy
and R, Bowen. ROM 30384, Dodd Creek, Elgin County, August 16, 1973. ROM 29936,

Dedrick Creek, Norfolk County 1976.

T-3547 218




REFERENCES

Bangham, R.V., and G.W. Hunter III. 1939, Studies on fish parasites of Lake

FErie. Distribution studies. - Zoologica 24(4); pt. 27: 385-448,

Bowen, C.A. 1980. Life history of the brindled madtom, Noturus miurus (Jordan),

in Salt Creek, Ohio. MSc. Thesis, Ohio State University. 150 p.

Haas, R.C. 1979, State of Michigan Department of Natural Resources. Lake St.

Clair Great Lakes Station, Mt. Clemens, Michigan, Personal Communication.

Hoffman, G.L. 1967. Parasites of North American freshwater fishes. Univ.

California Press, Los Angeles. Calif. 486 P
McAllister, D.E., and C.G. Gruchy. 1977, Status and habitat of Canadian fishes
in 1976. In Canada's threatened species and habitats. Canadian Nature

Federation Special Publication 6: 151-157.

Miller, R.R. 1972, Threatened freshwater fishes of United States. Trans. Amer.

Fish. Soc. 101(2): 239-252,

Pflieger, W.L. 1975. The Fishes of Missouri. Missouri Department of Conserv-

ation.

T-3547 219



Platt, D.R. 1974. Rare, endangered and extirpated species in Kansas. Trans.

Kansas Acad. Sci. 76: 97-106.

Radforth, I. 1944, Some considerations on thevdistribution of fishes in

Ontario. Contrib. Roy. Ont. Mus. Zool. 25: 1-116.
Reid, D.J. 1978. The fish community within a cattail marsh bordering inner
Long Point Bay, Lake Erie. Ontario Ministry of Natural Resources, South-

western Region. 39 p.

Rhode, F.C. 1980. The brindled madtom, Noturus miurus. In Lee, D.S., C.R.

Gilbert, C.H. Hocutt, R.E. Jenkins, D.E. McAllister and J.R. Stauffer, Jr.,
eds. Atlas of North American freshwater fishes. North Carolina State

Museum of Natural History. 825 p.

Scott, W.B., and E.J. Crossman. 1973, Freshwater fishes of Canada. Fish. Res.

Bd. Canada Bull. 184: 1-966.
Taylor, W.R. 1969. A revision of the catfish genus Noturus Rafinesque, with an

analysis of higher groups in the Ictaluridae. U.S. Natl Mus., Bull. 282:

1-3 15 .

T-3547 220



Trautman, M.B. 1957. The fishes of Ohio with illustrated keys. Ohio State

Univ. Press, Columbus, Ohio. 683 p.

Ohio. Personal Communication.

Van Meter, H.D., and M.B. Trautman.

1970.

. 1980. Zoology Department, Ohio State University, Columbus,

An annotated list of the fishes of

Lake Erie and its tributary waters exclusive of the Detroit River. Ohio J.

Sci. 70(2): 65-78.

T-3547

221



BLACKSTRIPE TOPMINNOW

Fundulus notatus (Rafinesque)

Proposed Status: RARE

The blackstripe topminnow, Fundulus notatus, is one of three killifishes

(Cyprinodontidae) occurring in Canada and one of two found in Ontario. This
species is common throughout much of the Mississippi River basin and Gulf
states. In Canada it is known only from the Sydenham River system in soﬁth—
western Ontario., This population is approximately 200 km north of the nearest

United States population.

The biology of Canadian populations of the blackstripe topminnow had not been
investigated prior to this study. The biology of this species in the United
States has been discussed by Carranza and Winn (1954), Trautman (1957), Atmar
and Stewart (1972) and Nieman and Wallace (1974). Shute (1980) summarized

available biological information.
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The blackstripe topminnow was first reported in Canadian waters in 1972 (Gruchy
et al. 1973). Due to its restricted distribution in Canada, this species was
listed as rare in Canada by McAllister and Gruchy (1977). It is not considered

rare, threatened, or endangered elsewhere in its range.

The blackstripe topminnow is distinguished from the banded killifish, Fundulus
diaphanus, the only sympatric cyprinodontid in Canada by body colouration and
lateral line scale count. The blackstripe topminnow has a black lateral band
that extends from the tip of its snout to the base of its caudal fin and a
lateral iine scale count which ranges from 32 to 35. The banded killifish does
not have a lateral band along the length of its body, and has more scales along

the lateral line, usually 40 to 55 (McAllister and Gruchy, 1980).
An opalescent spot on the top of the head makes specimens of the blackstripe
topminnow readily identifiable in life. This spot quickly disappears after

death.

DISTRIBUTION

The following account of the distribution of the blackstripe topminnow is based
on the spot distribution map of Shute (1980) and information obtained during

this study.
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The blackstripe topminnow is widely distributed throughout much of central North
America (Figure 1). It occurs in the Gulf states from the San Antonio River
drainage in Texas east to Mobile Bay tributaries in western Alabama. In the
Mississippi River basin, this species is found in many lowland areas from
southern Mississippi north through Arkansas, Tennessee, Missouri, Nebraska,
Indiana, Illinois, Ohio, Michigan, Iowa, and Wisconsin. In the Great Lakes
Basin it has been collected in tributary streams of southern Lake Michigan, Lake

St. Clair, and Lake Erie.

In Canada the blackstripe topminnow is limited to the North Sydenham River
watershed in southwestern Ontario (Figure 2). It has been captured in the North
Sydenham River from Wallaceburg, Lambton Co. (42°38'20"N, 82°22'32"W) to Bear
Creek at Petrolia, Lambton Co. (42°17'12"N, 82°08'55"W). This species also
éccurs in Fox Creek (42°48'N, 82°09'W) and Crooked Creek, (42°46'N, 82°16'W)
both tributaries of Black Creek in Lambton County. A single collection of
blackstripe topminnows was made from Otter Creek, Kent Co. (42°36'58"N, 82°18'
05"W), which enters the North Sydenham River at Wallaceburg. A single specimen
was also taken by the National Museum of Canada in Mollys Creek, Kent Co.
(42°36'N, 82°10'W) which flows into the Sydenham River near Dresden, but there

is some doubt as to the validity of this collection (Gruchy pers. comm).
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POPULATION

In the North Sydenham River watershed the blackstripe topminnow is frequently
present, usually in low numbers. The main population centre may be in the lower
reaches of Black and Bear Creeks and in the upper reaches of the North Sydenham
River. Adults and young were observed in this area in relative abundance. Few
blackstripe topminnows were observed near the upstream and downstream limits of
its distribution in the North Sydenham River system. Individuals and groups of
3 to 5 were observed. Adults and juveniles were captured in the same

localities.

Intermittent stream pools in the headwaters of Black Creek seemed to provide
optimal habitat; 20 to 30 blackstripe topminnows were observed in a long, narrow
pool about 200 m?¢, Destruction of aquatic vegetation and bank cover by
livestock limits available habitat area in the headwaters of Black Creek. Few

specimens were collected in these altered habitats.

Intrusion of less turbid water from the St. Clair River into the North Sydenham
River at Wallaceburg appears to limit the downstream movement of this species

» and may limit the further dispersal of the blackstripe topminnow in the Lake St.
Clair drainage. Riffles and increased gradient above Petrolia curtail the

upstream movement of this species in Bear Creek.
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Gruchy (pers. comm.) suggested that this species was a recent arrival to Ontario
waters, perhaps moving across from Michigan via extensive marshy areas in Lake

St. Clair into the North Sydenham River.

The recent expansion of the range of the blackstripe topminnow to the North
Sydenham River and the tolerence of this species to turbid water suggests that
it is well-suited to the habitat provided by the North Sydenham River system and
is likely to increase in numbers and possibly find its way into new, suitable

habitat areas in the Lake St. Clair drainage.

THREATS

Habitat degradation resulting from livestock usage has decreased available
habitat for this species in the Sydenham River system. Bank destruction is
limited to small sections of Black and Bear Creeks. Widespread bank degradation
is limited by agricultural use of adjacent lands, much of these lands are crop
‘lands and therefore not open to livestock use and subsequent degradation. It is
unlikely that the population of blackstripe minnows in Ontario will be stressed

in the near future_as a result of habitat destruction.

STATUS
The following statements were considered valid after review of available inform-
ation and were used in the evaluation of the status of the blackstripe topminnow

in Canada.

T-3547 226



1. A reproducing population of blackstripe topminnows is present in the

Sydenham River system.

2. The blackstripe topminnow occurs in Canada at the northern fringe of its
North American range.

3. The North Sydenham River watershed provides optimal habitat for the black-
stripe topminnow.

4, Habitat destruction within the Canadian range of this species is localized
and it is unlikely that the population of blackstripe topminnows in Canada

is under immediate threat by man.

Based on the information evaluated during this study it is recommended that the

blackstripe topminnow be classed as a rare species in Canada.

BIOLOGY

In Ontario, the blackstripe topminnow occurs in permanent and intermittent
sluggish creeks and rivers. Stream gradients in the North Sydenham River water-
shed range from 0.02 m/km to over 6 m/km. This species was found in permanent
flowing waters with gradients less than 0.7 m/km. The blackstripe topminnow was
found in intermittent streams with higher gradients. Specimens were collected
from Crooked Creek, which has a gradient of about 5.6 m/km, and also in the

headwaters of Black Creek, where the gradient averages 1.4 m/km. Isolated pools
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of water, 1 to 2 metres deep, separated by dry stream bed characterize the upper

reaches of Black Creek during the late summer. Water flow is virtually absent

between these pools.

Trautman (1957), and Shute (1980) also reported that the blackstripe topminnow
prefers small to large low gradient streams and Atmar and Stewart (1972) men—-
tioned that this species is found in pools in intermittent streams, as was found

in Black Creek.

Emergent and floating aquatic macrophytes and low overhanging terrestrial plants
are extensively used as cover by the blackstripe topminnow. In the North
Sydenham River, cover is available only near the river edges. This species was
rarely observed beyond this edge-cover in open waters. Blackstripe topminnows
were observed in mid-stream in smaller tributaries, but protective cover was
always nearby. In areas where edge-cover had been destroyed by livestock the

blackstripe topminnow was less numerous or absent.

On several occasions during this study, this species was observed actively
seeking and utilizing in-stream cover. When approached, these fish would dart

into dense growths of cattails (Typha), arrowhead (Sagittari latifolia), or

spatterdock (Nuphar).
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Erosion of fine clay soils from the surrounding countryside results in high

turbidity in the North Sydenham River watershed. The blackstripe topminnow
appears to be quite tolerant of waters with high turbidity, and may prefer such
habitats. This species becomes more numerous in the North Sydenham River as
turbidity increases. Inflow of clear St. Clair River water into the North
Sydenham River increases water transparency from approximately 10 cm 4.5 km
upstream, to approximately 35 cm near Wallaceburg. It is over this 4.5 km
stretch of river that the downstream distribution of blackstripe topminnows
ends. Shute (1980) also reported that this species occurs in streams of
modérate to high turbidity. Trautman (1957) observed that this species is more
tolerant of turbidity than is the banded killifish and tends to replace the
banded killifish when turbidity increases. Pafadoxically, Trautman also
reported marked decreases in the abundance of blackstripe topminnows in sections
of Ohio which showed the greatest increases in turbidity from 1925 to 1950 and

stated that the largest populations are found in relatively clear water.

The blackstripe topminnow is apparently tolerant of a wide range in water
quality. Water temperatures at capture sites ranged from 20 to 25°C., Temper-
atures in some of the isolated pools in the headwaters of Black Creek were
warmer as a result of decreased water—flow during hot weather. Oxygen levels of
7 and 8.5 mg/l were measured in two pools in Black Creek, but oxygen levels in

the shallow isolated pools likely decrease at night since aeration is minimal.
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In winter, the blackstripe topminnow abandons its surface swimming habit and

moves to deeper waters among vegetation and plant debris (Carranza and Winn

1954).

Blackstripe topminnows collected in Ontario were aged using scales as described
by Nieman and Wallace (1974), Scales from 15 specimens captured during August
1979 and from 8 specimens captured between June and August of 1972 were aged.
Standard lengths of young—of-the-year of this species ranged from 1.5 to 3.2 cm
while 1+ fish ranged from 3.8 to 5.0 cm and 2+ fish ranged from 4.1 to 5.1 cm in
length. The largest fish captured in 1979 was 5.0 cm in length (SL) and weighed
2.34 g (preserved weight). Total lengths given by Trautman (1957), Carlander
(1969), and Nieman and Wallace (1974) range from 50 to 70 mm (TL) with a maximum

length of 74 mm (TL).

The maximum age of Ontario specimens was 2 years. Nieman and Wallace (1974)
reported 3+ specimens, however, Carranza and Winn (1954), Trautman (1957),
Thomerson (1966) and Atmar and Stewart (1972) reported 2+ as the maximum age of

blackstripe topminnows.

Sex-related differences in size in this species are not apparent except when
females are distended with eggs (Carranza and Winn 1954; Nieman and Wallace

1974).
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The wide range in lengths of 0+ blackstripe topminnows stems from the protracted
spawning period and rapid growth rate during the first year of life. A lower
growth rate is reported from 1+ to 2+ fish. According to Nieman and Wallace
(1974), rapid growth during the first year and slow growth thereafter is typical

of short-lived species such as the blackstripe topminnow.

Reports of the spawning period of blackstripe topminnows in Ontario are lacking
but Carranza and Winn (1954) have observed reproductive activity of this species
in Michigan from early May to the third week in August. A similar spawning

period is likely in Ontario waters.

Spawning takes place in growths of aquatic vegetation. Carranza and Winn (1954)
stated that during the breeding season, females are often observed in thick
vegetation along the shoreline, while males congregate further from shore. As
spawning activity increases, territories are established parallel to the shore
by mating pairs. Twenty to thirty adhesive eggs are extruded and fertilized one
at a time. Each egg is then propelled into the submerged vegetation by the

male. Spawning may continue over an extended period as more eggs ripen.

Spawning behaviour, spawning substrate, and description of egg and larval stages

‘of the blackstripe topminnow were described by Foster (1967).
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Sexual demofphism is quite apparent in the blackstripe topminnow. Differences
exist in fin shape, fin marking, and body colouration. The male exhibits dark
verticle bars extending above and below the mid-lateral stripe, but these bars
are absent in the female., The male has yellowish fins while the female has
white fins. The posterior portions of the dorsal and anal fin are elongated in
the male and rounded in the female. Colouration and fin shape are related to
sex recognition, display, and the reproductive act. A full description of

reproduction behavior is provided by Carranza and Winn (1954).

Blackstripe topminnows were often observed feeding alone or in small groups just
under the water surface. The upturned mouth of this species also suggests a
surface feeding habit. The foregut contents of 13 blackstripe topminnows
collected during the 1979 study were composed primarily of adult terrestrial
insects (47.5% by volume, 100% by frequency of occurrence), indicating that
surface feeding is important to this species (Table 1). The presence o%rlarval
insects, crustaceans, molluscs and filamentous algae indicates that mid-water

"and bottom foraging is also important. Considerable variation was found among

the diets of the fish examined.
Atmar and Stewart (1972) studied the feeding habits of the blackstripe topminnow

and also found that terrestrial insects comprised much of the diet, while

snails, aquatic insects, and microcrustaceans accounted for much less of the
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diet. These authors also found that algae are apparently ingested incidentally

during the consumption of prey, but are not digested.

Variation in prey selected by this species was attributed to an opportunistic

feeding habit.

Information on predation of F. notatus by piscivores is scant. Piscivorous fish
were apparently absent in many of the isolated pools of Black Creek during the
1979 survey. Piscivorous species captured in Bear Creek and the north Sydenham

River with the blackstripe topminnow were longnose gar (Lepisosteus osseus),

northern pike (Esox lucius), rock bass (Ambloplites rupestris), white crappie

(Pomoxis annualris) and largemouth bass (Micropterus salmoides). Predation by

some of these fish on blackstripe topminnows is very likely. Atmar and Stewart
(1972) suggested that low numbers of larger blackstripe topminnows may be due to

selective predation by the belted kingfisher (Megaceryle alcyon) in Texas.

Parasitic copepodes of the genus Lernaea infested 2 of 16 blackstripe topminnows
examined from the 1979 survey. Hoffman (1967) listed cestodes, nematodes and
Acathocephala as parasites of this species, and Shira (1913), as cited by Hart

and Fuller (1974), found this species was parasitized by unionid glochidia.

It is unlikely that this species has any direct economic value for man.
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RECOMMENDATIONS
e

1.

2.

3.

6.

The following recommendations are suggested for the maintenance and monitoring

of the blackstripe topminnow in Canada.

The Ontario Ministry of Natural Resources should monitor and document black-
stripe topminnow populations in Ontario.

Concerned agencies should hold and transport to a museum facility specimens
taken outside of the North Sydenham River watershed.

Identification information should be made available to concerned agencies.
In the event that new populations of this species are identified outside of
the North Sydenham River watershed, each population should be investigated
to determine range and population size.

Résource and development plans for the North Sydenham River system should be
evaluated as to the form and extent of disturbance to blackstripe topminnow
habitat.

Destruction of stream bank cover by livestock in the headwaters of Black
Creek should be investigated by the St. Clair Conservation Authority.
Seepage from oil wells into Black Creek in the vicinity of 0il Springs

should be curtailed.
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LIST OF SPECIMENS

A list of blackstripe topminnow specimens captured in Canada from the National

Museum of Canada (NMC) and the Royal Ontario Museum (ROM) is provided below:

NMC 72-184 (38), Black Creek, Lambton County, Aug. 10, 1972, C.G. Gruchy and
R.H, Bowen. ROM 28312 (10), Black Creek, Lambton County, Aug. 10, 1972, Gruchy
and Bowen., NMC 72-186, Mollys Creek, Kent County, Aug. 12, 1972, Gruchy and
Bowen. NMC 72-199 (10), North Sydenham River, Lambton County, Aug. 12, 1972,
Gruchy and Bowen. NMC 74-0318 (3), Black Creek, Lambton County, Oct. 22, 1974,
Gruchy and D.E. McAllister. ROM 31071 (85), Black Creek, Lambton County, Aug.
5, 1975, A.J. Sosiak et al. ROM 37707 (10) North Sydenham River, Lambton
County, Aug. 6, 1975. Sosiak and MacLennan. ROM 34405 (13), North Sydenham
River, Lambton County, Aug. 7, 1975, Sosiak and MacLennan. NMC 79-1028 (3),
Black Creek tributary, Lambton County, Aug. 21, 1979, B.J. Parker and P.M.
McKee. MNMC 79-1033 (4), Fox Creek, Lambton County, Aug. 21, 1979, Parker and
McKee. NMC 79-1038 (7), Black Creek, Lambton County, Aug. 22, 1979, Parker and
McKee. NMC 79-1041 (7), Bear Creek, Lambton County, Aug. 22, 1979. Parker and
MbKee. NMC 79-1043 (4), Bear Creek, Lambton County, Aug. 22, 1979. Parker and
McKee, NMC 79-1049 (3), Bear Creek, Lambton County, Aug. 23, 1979, Parker and
McKee. NMC 79-1050 (13), North Sydenham River, Lambton County, Aug. 23, 1979,
Parker and McKee. MNMC 79-1155 (4), Otter Creek, Kent County, Sept. 25, 1979,
McKee and B.A. Hindley. NMC 79-1206 (2), Bear Creek, Lambton County, Sept. 27,
1979, McKee and Hindley. NMC 79-1207 (2), North Sydenham River, Lambton County,

Sept. 27, 1979, McKee and Hindley.
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‘Table 1t Gut contents of 13 specimens of Fundulus notatus collected in August

and September from the North Sydenham River watershed, southern

Ontario.

Food Item Volumel (%) Frequency of
. Occurrence (7%)
mean (s)2

Thysanoptera adult 5.6 (7.8) 45
Trichoptera larvae 0.4 (1.4) 8
Bymenoptera adult 9.7 (l4.4) 54
Coleoptera adult 1.5 (4.3) 15
Diptera adult 30.7 (31.4) 69

pupae 5.6  (12.5) 23

larvae 12.9  (20.0) 54
unidentified insect fragments 20.7 (16.8) 92
Acarina 0.6 (2.2) 15
Cladocera 2.5 (2.4) 70
Copepoda 1.0 (2.8) 15
Ostracoda 2.1 (5.6) 38
Gastropoda 1.0 (2.5) 15
filamentous algae 5.8 (l4.1) 22

1 Volumes refer to percentage of total gut contents.

2 Standard deviation.




REFERENCES

Atmar, G., and K.M. Stewart. 1972, Food, feeding and ecological efficiencies of

Fundulas notatus (Cyprinodontidae). Amer. Midl. Natur. 88: 76-89.

Carlander, K.D. 1969. Handbook of freshwater fishery biology. Vol. 1. Life
history data on freshwater fishes of the United States and Canada, exclusive

of the Perciformes. Iowa State Univ. Press. Ames, Iowa. 752 p.

Carranza, J., and H.E. Winn. 1954. Reproductive behaviour of the blackstripe

topminnow, Fundulas notatus. Copeia 1954: 273-278.

Foster, N.R. 1967. Comparative studies on the biology of killifishes (Pisces,

Cyprinodontidae). Ph.D. Dissertation. Cornell Univ. 369 pp.

Gruchy, C.G., R.H, Bowen, and I.M. Gruchy. 1973, First records of the

stoneroller (Campostoma anomalum) and the blackstripe topminnow (Fundulas

notatus) from Canada. J. Fish Res. Board Canada 30: 683-684.

Gruchy, C.G. 1980. Invertebrate Zoology Division. National Museum of Natural

Sciences, Ottawa, Ontario. Personal Communicétion.

T-3547 236



Hart, C.W. Jr., and S.L.H, Fuller, eds. (1974). Pollution ecology of fresh-

water invertebrates. Academic Press, New York. 389 p.

Hoffman, G.L. 1967. Parasites of North American freshwater fishes. Univ.

California Press, Los Angeles, Calif. 486 p.
McAllister, D.E., and C.G. Gruchy. 1977. Status and habitat of Canadian fishes
in 1976. In Canada's threatened species and habitats. Canadian Nature

Federation Special Publication 6: 151-157,

. 1980. Rare, endangered and extinct fishes

in Canada. National Museum of Natural Sciences, Ottawa, Ontario. 86 p.

Unpublished Manuscript.

Nieman, R.L., and D.C. Wallace. 1974. The age and growth of the blackstripe

topminnow, Fundulas notatus Rafinesque. Amer. Midl. Natur. 92: 203-205.

Shira, A.F. 1913, The mussel fisheries of Caddo Lake and the Cypress and
Sulphur rivers of Texas and Louisiana. U.S. Bur. Fish. Econ., Circ. No. 6,

1-20.

T-3547 ' 237




Shute, J.R. (1980). Blackstripe topminnow, Fundulas notatus. In: Lee, D.S.,

C.R. Gilbert, C.H. Hocutt, R.E. Jenkins, D.E. McAllister and J.R. Stauffer,
Jr., eds. Atlas of North American freshwater fishes. North Carolina State

Museum of Natural History. 825 p.

Thomerson, J.E. 1966. A comparative biosystematic study of Fundulas notatus

and Fundulas olivaceus (Pisces: Cyprinodontidae). Tulane Stud. Zool. 13:

2947,

Trautman, M.B. 1957. The fishes of Ohio with illustrated keys. Ohio State

Univ. Press, Columbus, Ohio. 683 p.

T-3547 238




	Title
	Executive Summary
	Contents
	Acknowledgements
	Introduction
	Study Area
	Study Design
	Status Report Format
	Status Reports
	Spotted Gar
	Stoneroller
	Redside Dace
	Silver Chub
	Gravel Chub
	Pugnose Shiner
	Pugnose Minnow
	Silver Shiner
	Spotted Sucker
	River Redhorse
	Black Redhorse
	Brindled Madtom
	Blackstripe Topminnow



