University of Missouri-Columbia

Department of Fisheries and Wildlife Sciences

Jason C. Vokoun and Douglas B. Noltie

302 Anheuser-Busch Natural Resources Building
Columbia, Missouri 65211-7240

Phone: 573-882-3436
Fax: 573-884-5070
Email; jasonvokoun@hotmail.com




Please Cite:

B. Noltie. 2000. Missouri state parks fish faunal

Vokoun, J. C. and D.
Department of Fisheries and Wild-

survey. University of Missouri,
life Sciences. Completion Report. Columbia, Missouri. 169 pp. i

Tl EaT e a




TABLE OF CONTENTS

Executive Summary 3
ir-;troduction o o o - _; |
Ozark Faunal Region, Neosho Division 9
Big Sugar Creek 1
Ozark Faﬁﬁgiiegion, White Division - 777;
Roaring River 19
Ozark Faunal Region, Black Division 27
Montauk 29
Johnson’s Shut-Ins 39
Taum Sauk Mountain 45
Ozark Faunal Region, Southeast Division 49
Sam A. Baker 51
Ozark Faunal Region, Mississippt Division 63
St. Francois . 65
 Hawn - 77
Washington 85
"_I:fleramec 93
Ozark Faunal Region, Missouri Division 97
Graham Cave 99
Ha-Ha Tonka 107
Bennett Spring 115
Prairie Faunal Region, Mississippi Division 121
* Cuivre River -
Prairie Faunal Region, Lower Missouri Division 133
Rock Bridge Memorial 135
Prairie Faunal Region, Osage Division 147
Prairie 149
References - s
Appendix 1 159
Appendix 2

165







EXECUTIVE SUMMARY

The fish fauna of sixteen Missourl
state parks was sampled during 1999 to
provide baseline data on the species pres-
ent, relative numbers, and habitat types
used. For many of the parks this was the
first comprehensive survey undertaken.
The survey also identified crayfish species
and coliected relic mussel shells when en-
countered.

The survey centered on state parks
with headwaters, creeks, and small rivers
flowing through or bordering the park.
We did not sample large rivers such as the
Meramec and Niangua. Parks surveyed
were chosen by Department of Natural
Resources personnel. Considerable effort
was expended to provide
throughout each park. Fish and crayfish
were identified on site and released live

coverage

whenever possible.

When possible, comparisons were
made with historic samples in or near the
parks. The historic samples were obtained
from the Missouri Department of Conser-
vation and the Department of Natural Re-
sources.

This report is formatted to follow
the aquatic community classification sys-
tem developed by Dr. Willliam Pflieger
(1989a, 1989b). Pflieger’s aquatic faunal
regions are separated into four main cate-

gories, big river, lowland, Ozark, and
prairie. These four regions are further
broken down into divisions which are de-
lineated by a typical suite of species. No
parks with flowing water resources are
found in the Lowland Aquatic Faunal Re-
gion. Our survey methods were inappro-
priate for the Big River Aquatic Faunal
Region. As a result, parks in this report
are only from the Prairie and Ozark
Aquatic Faunal Regions.

Presented in table form are the
numbers of individuals captured for each
fish species for each stream in a given
park, including the corresponding species
richness and Shannon-Wiener diversity
index. The fish assemblage is also pre-
sented by habitat type, with fish being re-
corded as being capfured in either riffle,
run, pool, or backwater habitat types. The
relative abundance of fish species within
this habitat types is presented as a percent
composition.

No fish species of special conser-
vation concern were found during the sur-
vey. Of the 22 species of fish globally re-
stricted in range to the Ozark uplift
(Missouri-Arkansas, and portions of
neighboring states), 11 occurred in the
state park system. Two of the four fish
species endemic to the state of Missouri
were represented in state parks, the brook
darter, and Missouri saddled darter. Four
endemic crayfish species were found in

state park waters, the woodland crayfish,




St. Francis River crayfish, saddlebacked
crayfish, and belted crayfish. Two of
these species, the Belted and St. Francis
River crayfish are listed as being of con-
servation concern in Missouri. William’s
crayfish, known from Roaring River State
Park, is also listed as being of conserva-
tion concern in Missouri, albeit not en-
demic to the state.



INTRODUCTION

The fish fauna of sixteen Missouri
state parks was sampled during 1999 to
provide baseline data on the species pres-
ent, relative numbers, and habitat types
used. For many of the parks this was the
first comprehensive survey done. The
survey also identified crayfish species and
collected relic mussel shells when encoun-
tered.

The survey centered on state parks
with headwaters, creeks, and small rivers
flowing through or bordering the park.
We did not sample large rivers such as the
Meramec and Niangua. Parks surveyed
were chosen by Department of Natural
Resources personnel.

When possible, comparisons were
made with historic samples in or near the
parks. The historic samples were obtained
from the Missouri Department of Conser-
vation and the Department of Natural Re-
sources.

Methods

Parks were surveyed using three
sampling methods; seine (drag and kick),
visual identification, and backpack elec-
trofishing. All three methods were not ap-
propriate at each locale. Seine and visual
identification were used more often than
the backpack electrofisher.
were typically 250 m lengths of stream,

Sample sites

but varied based on site-specific logistic
considerations. The length of stream and
continuous sampling time were recorded
for each sample. Appendix 2 displays
sample-specific parameters to allow for
future comparison and repetition. Sam-
pling was conducted at multiple sites
within each park. Park naturalists and
staff were questioned about the variety of
habitats in the park, and particular sites of
interest they would like to have sampled.
Considerable effort was expended to pro-
vide coverage throughout each park.

~ Fish and crayfish were identified
on site and released live whenever possi-
ble. Some species are difficult to identify
in the field, and limited numbers had to be
retained for lab identification under a mi-
croscope. These spécimens will be used
in the University of Missouri teaching col-
lection. Specimens that were difficult to
identify were compared to specimens in
the University of Missouri Fish Museum
and were examined by Dr. Matthew
Winston of the Missouri Department of
Conservation.
Format

This report is formatted to follow

the aquatic community classification sys-
tem developed by Dr. Willliam Pflieger
(1989a, 1989b). These aquatic faunal re-
gions follow rather closely the ecoregions
of Missour: as defined by Omemik
(1987). Pflieger’s aquatic faunal regions
are separated into four main categories,



big river, lowland, Ozark, and prairie.
These four regions are further broken
down into divisions which are delineated
by a typical suite of species. These divi-
sions and the state parks we surveyed
which occur within them are listed in Ta-
ble 0.1. State parks do occur in other di-
visions, but they were not sampled be-
cause the parks either had very limited
flowing water resources, had been re-
cently sampled, or were adjacent to big
rivers that required more sampling effort
than the scope of this survey allowed.

The fish community information

has been organized into three levels.
First, a species list with total numbers
captured for each stream surveyed in a
park 1s included. Species richness and
Shannon-Wiener diversity indices are in-
cluded for each stream. Second, species
are also listed by habitat type. We re-
corded fish captures as coming from four
stream habitat types generally accepted in
the stream literature and which are readily
distinguishable. They are pool, riffle, run,
and backwater. We further distinguished
backwaters as being connected or non-
connected.  Non-connected backwaters
are those which occur away from the main
channel, and do not have a surface water
connection with the main channel except
at elevated flows. Thirdly, the relative
abundance of the species found in a
Stream are presented as percent composi-
tion within habitat types, allowing inter-

Table 0.1. State Parks sampled, arranged by the
associated Aquatic Faunal Region and Division as
described by Pflieger (1 989a).

State Parks
sampled

Agquatic Faunal
Region

Big River

Lowiand

Ozark Big Sugar Creck

Roaring River
Montauk

iohnson’s
Shut-Ins

Taum Sauk Moun-
tain

Sam A. Baker

St. Francois
Hawn
Washington
Meramec
Graham Cave
Ha-Ha Tonka
Bennet Spring
Cuivre River

Prairie

Rockbridge
Memorial

Priaric




pretation of rare, common, and abundant
status.

Crayfish and discovered relic mus-
sels are presented as a species list for each
stream sampled. We examined all cray-
fish encountered during our sampling, but
did not specificaily target crayfish species
that burrow or are difficult to capture with
fish sampling gears,

Fish and crayfish species are re-
ferred to in the text by common name,
however the latin binomial for species
found in the parks are listed in the tables
found throughout the report.
Interpretation

This information reveals several
aspects of fish biodiversity in Missouri
state parks. First, stream-specific species
lists are representative of alpha diversity,
or within habitat diversity (Whittaker
1972, Karr 1976).
same drainage or in a homogeneous re-

Streams within the

gion can be expected to have similar spe-
cies richness and composition. For exam-
ple, two headwater streams in the Ozark
were  sampled,

Creek.

These two streams contained 16 and 19

Mississippt  division

Connville Creek and RBeaver

species, respectively, and had 12 species
In common.

This survey also provides diversity
information at a larger scale. By compar-
ing communities across diverse environ-
mental gradients, we are measuring beta
diversity. Probably the most important

gradient influencing stream fishes at the
beta diversity level is stream size. Species
diversity and composition change as
streams travel from headwaters through
creeks and small rivers until they ulti-
mately become part of a large river. State
include * communities
It be-
comes increasingly difficult to protect or

park  holdings
through a range of stream size.

manage stream habitat as stream size in-
creases, because a stream exists in balance
with its valley and is impacted by land use
both upstream and down (Hynes 1975).
The'drainage basin of the Niangua River,
for example, is easily tenfold the size of
the state parks within it. On the other end
of the spectrum, several state parks en-
compass i total or large percentages of
headwater and smalllcreek valleys, and by
doing so exhibit a substantial amount of
management potential.
Gamma diversity is addressed
when species are considered at a regional
and global level. This report addresses
gamma diversity by placing the parks into
the Aquatic Faunal Regions and Divisions
developed for the State of Missouri. We
have also highlighted species that are en-
demic, restricted in range, or are of con-
servation concern in North America.
Genetic diversity is often consid-
ered an important conservation goal be-
yond the previous alpha, beta, and gamma
concepts which focus on species composi-
tion and richness. The variety of habits,



behaviors, and ecosystem functions of the
fish species found in the state park system
are all rooted in genetic code. Appendix 1
addresses the known variety of trophic
function and reproductive diversity found
in the fish species surveyed during this
project.

It is our hope that the Department
of Natural Resources can use this report to
begin to monitor, continue to protect, and
provide aquatic biodiversity for the public
trust and heritage of Missourl.
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PRAIRIE

Prairie State Park is considered
part of the Prairie Aquatic Faunal Region,
Osage Division by Pflieger (1989a). The
Prairie Osage Division is underlain by the
Osage Plains physiographic region, which
is composed of beds of shale, sandstone,
and limestone. Local relief is low, giving
rise to a gently rolling landscape. Praine
State Park is the largest contiguous prairie
found in Missouri, and its streams are per-
haps the most pristine remaining examples
of prairie headwaters. Most prairie head-
waters in this region are degraded from
agricultural activities. The streams of the
park are highly vegetated (water willow
and cordgrass) and when undisturbed run
clear. Beaver have built cattail/earthen
dams which create deep pool habitat in
first and second order streams.

No fish species are restricted to
this division and species diversity is lower
than in most other divisions. The fish as-
semblage is composed mainly of wide-
spread generalist species. Some predomi-
nantly Ozark species are found here as
well, including the greenside darter.
Physical characteristics

Aspects of the physical habitat
present in Prairie State Park were meas-
ured/estimated and are reported in table
16.1. - No obvious degradation to the

physical habitat of the stream channels
was observed. The small portion of West
Drywood Creek that flows through the
park has evidence of downcutting, which
has exposed raw soil along the banks.
However, it appeared at the time of our
survey that woody vegetation was re-
claiming some of the eroded areas. East
and Middle Drywood Creeks exhibit no’
perceptible erosion.
Aquatic Biota

Fish surveys in Prairie State Park
were accomplished during daylight hours.
Samples 1001 and 1002 were conducted
on July 21, 1999 using kick and drag
seine. Sample 1003 used a backpack elec-
trofisher on July 22, 1999. Samples 1004,
1005, 1006, and 1007 also took place on
July 22, but used kick and drag seine.
Sample locations are displayed in Figure
16.1.

Fish species results are presented
in Table 16.2. Tables 16.4, 16.5, and 16.6
diplay the fish community relative abun-
dance as percent composition by habitat
type for East Drywood, Middle Drywood,
and West Drywood Creeks, respectively.
No formal fish surveys were conducted
historically on the streams found in Prairie
State Park. Crayfish species are reported
in Table 16.3. One mussel species was
identified from relict shells collected in
West
Pyganodon
Mayer 1992).

Drywood Creek, giant floater

grandis (Cummings and
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Twenty—four species of fish were
surveyed in the park. The headwater
streams found in the park contain no spe-
cies restricted in range or threatened either
globally or within the state of Missouri.
The streams do however, contain above

average species richness for the Prairie

Osage division. Headwaters in this divi-
sion averaged 9.5 species, and ranged
from 2 to 20. Small rivers in this division
averaged 14.4 species, suggesting that the
streams in Prairie State Park are in quite
good condition.

Our capture of golden crayfish is

Table 16.1. Selected physical characteristics for sample sites 1001, 1002, and 1004 at East Drywood
Creek, 1003 and 1007 at Middle Drywood Creek, and 1005 at West Drywood Creek, all in Barton county.

1001 0 1002 1004 - 1003 1007 1005
Channel T AR Tt ek i LR
Est. width (m) i 4 (U | '_4_:' : 3 2
Est. depth riffle (m) el AT 0.02
Est. depth run (m) 0.05
Est. depth pool (m) 0.6 1
Water Quality
Stream temp (C) 26.6 323
Stream pH 11.6 11.5
Conductivity (uS) 1942 1354
Dissolved oxygen (mg/L)
Substrate
Est. % bedrock 40 20
Est. % boulder 5
Est. % cobble 20 5
Est. % gravel 5 -
Est. % sand 10 25
Est. % silt 25
Est. % clay 20
Est. % detritus ; 5 10
Est. % muck-mud e  . 5 5 10
Est. % marl ' (e
Watershed . RO L
Riparian vegetation width _ 3?’%8_ : >18.. “ . >18 | 6-12 >18 3 >18 |
Bank erosion - Nene .. Ndne_" _ _None . Moderate Moderate M'oderﬁte
Sediment deposits o Sérid ' Sand " Sand Sand Sand " Sand :
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Table 16.2. Total number captured per species, species richness and Shannon-Wiener diversity index for
samples 1001, 1002, and 1004 at East Drywood Creek, 1003, 1006, and 1007 at Middle Drywood Creek,
1005 at West Drywood Creek, all in Barton County.

1001 1002 1004 1003 1006 1007 1005

Common name

central stoneroller 1 8 17 9
red shiner 9
redfin shiner 20
golden shiner 5 24
sand shiner 3
suckermouth minnow 4
creek chub 8 5 3
white sucker 1
goiden redhorse 3 _
black bullkiead 2

' yellow bullhead 2 10 1 1 1
channel catﬁsh 1
slender madtom 10 3
blackstriped topminnow 13 20 1 6 7
mosquitofish 1 1
brook silverside 17 14 42 7
green sunfish 1 2 7.1 3 1
warmouth 1 | 1
orangespotted sunfish 1
bluegill 13 12 4 1 4 2
longear sunfish 2 6 3 1 12 11
largemouth bass 3 1 10 8 2 2
greenside darter 1
orangethroat darter 1 1 14 . _ 12
Shannon-Wiener Diversity Index | 1.957 2.281 2.451
Species Richness 14 13 18
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Table 16.3. Crayfish specics encountered for sample sites 1001, 1002, and 1004 at East Drywood Creek,
1003, 1006, and 1007 at Middle Drywood Creek, ans 1005 at West Drywood Creek, all in Barton County.

1001 1002 1004 1003 1006 1007 1005

cemmon

golden crayfish

Northern crayfish

0.5 0 0.5 1 1.5 2 Miles

T e e —

Figure 16.1. Site map for Prairie State Park.
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Table 16.4. Total species number, percent compositior, and numerical range by habitat type for samples
1001, 1002, and 1004 at East Drywood Creek, Barton county.

Pool

total % range
Common name n=11
central stoneroller 1 0.5 0-1
golden shiner 29 136 0-19
white sucker 1 0.5 0-1
golden redhorse 3 1.4 0-3
vellow bullhead 12 5.6 0-9
blackstriped topminnow 33 15.5 0-9
mosquitofish | 1 0.5 0-1
brook: silverside 73 343 0-15
green sunfish 3 1.4 0-1
warmouth 1 0.5 0-1
bluegill 29 13.6 0-12
longear sunfish il 5.2 0-6
largemouth bass 14 6.6 0-5
orangethroat darter 2 0.9 0-1

the western most recent record for this
species in Missouri (Pflieger 1996).

153




Table 16.5. Total species number, percent composition, and numerical range by habitat type for samples
1003, 1006, and 1007 at Middle Drywood Creek, Barton county.

Pool

total %
Common name
céntral stoneroller 17 18.1
creek chub il 11.7
black bullhead 2 2.1
yellow bullhead 2 2.1
$lender madtom 7 7.4
blackstriped 14 149
toprninnow
green sunfish 10 10.6
warmouth 1 1.1
oréngespotted sunfish 1 1.1
bluegill 5 53
Jongear sunfish 13 138
léfgcmouth bass 10 10.6

orangethroat darter 1 1.1
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Table 16.6. Total species number, percent composition, and numerical range by habitat type for samples
1005 at West Drywood Creek, Barton county.

Pool Rif_fle : Run

totat % range total % raipgc total %  range

Common name n=5 o m=s. n=1

central stoneroller 2 39 02 4 138 02 3 273

4 78 04 5 172 03

red shiner

redfin shiner 16 314 011 oo 4 364
sand shiner 269 02 1 91
suckermouth = 2 69 0~2 2 182
creek chub 3 59 03

yellow bullhead 1 20 01 : :

channel catfish 1 20 01 ; : v

slender madtom ;

mosquitofish 1 34 : 0-1

brook silverside 7 137 04

green sunfish I 20 01

warmouth 1 20 O

bluegill 2 39 02

longear sunfish 10 19.6 0-10

largemouth bass 2 39 62

greenside darter

orangethroat darter i 20 0O 1 9.1
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Appendix Table 2.1 continued

Sample State Park Date Gear Lesxit;th %ﬁ?s;t
701 Big Sugar Creek 7/8/99  Kick and Drag Seine 250 2.5
702 Big Sugar Creek 7/8/99  Kick and Drag Seine 150 1.75
801 Cuivre River 7/13/99 Backpack Electrofishing 50 0.75
802 Cuivre River 7/13/99  Kick and Drag Seine 250 3
803 Cuivre River 7/13/99  Kick and Drag Seine 100 1
804 Cuivre River 7/ 14/99 Kick and Drag Seine 200 25
805 Cuivre River 7/14/99 "Kick and Drag Seine 300 3
806 Cuivre River 7/15/99  Kick and Drag Seine 150 1.5
901 Graham Cave 7/20/99  Kick and Drag Seine 75 0.75
902 Graham Cave 7/20/99  Kick and Drag Seine 75 1
903 Graham Cave 7/20/99  Kick and Drag Seine 75 1
100! Prairie 7/21/99  Kick and Drag Seine 100 1
1002 Prairi¢ 7/21/99  Kick and Drag Seine 50 0.75
1063 Prairie 7/22/99 Backpack Electrofishing 150 1.67
1004 Prairie 7/22/99  Kick and Drag Seine 400 3
1005 Prairie 7/22/99  Kick and Drag Seine 250 2.5
1006 Prairie 7/22/99  Kick and Drag Seine 25 0.5
1007 Prairie 7/22/99  Kick and Drag Seine 100 038
1101 Johnson's Shut-Ins ~ 7/27/99  Kick and Drag Seine 200 2
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