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The Distribution of Tachopteryx thoreyi (Hagen)
(Insecta, Odonata, Anisoptera, Petaluridae) in

Missouri

bz Michael L. Ferro and John F. Belshe, Ph.D.

it
Michael L. Ferro is a senior
biology/chemistry major from
Clinton, Missouri. He is a
University Distinguished Scholar
with plans to pursue graduate
studies in biology.

Dr. John F. Belshe is a Profssor
of Biology at Central.

Abstract

The dragonfly family
Petaluridae was dominant in the
age of the dinosaurs (Mesozoic).
Tachopteryx thoreyi is the only
species of this family that exists
in eastern North America today.
The purpose of this research was
to examine 7. thoreyi’s known
published distribution, locate
additional information about col-
lections of the species in
Missouri, and attempt to find the
species at known and additional
locations. Due to their habitat
requirements, the locations of T.
thoreyi populations in Missouri
are poorly known and not well
documented. Water and chemical
data from such locations are
nonexistent, as is information on
other dragonfly species found in
the same area.

Populations of T. thoreyi were
sought during May, June, and
July 1999. The presence of
odonate species other than T
thoreyi was noted either by sight
identification or by collection of
voucher specimens. Physico-
chemical data were also taken at
each location. Locations visited
for this research where 7. thoreyi
was found were Big Buffalo

Creek  Conservation  Area,
Clearwater Creek Conservation
Area, Nancy B. Altvater

Grasshopper Hollow, and Nancy
B. Altvater Shut-in Mountain
Fens. Reports of T. thoreyi at
Chilton Creek Watershed and

Little River Conservation Area
were also discovered. Of the 34
odonate species recorded, 14%
were at half or more of the loca-
tions surveyed. However, an
adult dragonfly is quite mobile,
so it is not known whether these
locations are used for reproduc-
tion as well as feeding.
Additional location visits are
planned with an emphasis on
nymph collection.

Introduction

The primary purposes of this
research were to examine the
known published distribution
(Williamson, 1932) of the drag-
onfly Tachopteryx thoreyi (Hagen
in Selys) (Insecta, Odonata,
Anisoptera, Petaluridae) in
Missouri, locate additional infor-
mation about collections of the
species in Missouri, and attempt
to find the species at known and
additional locations. Secondar-
ily, when T. thoreyi individuals
were located, additional odonates
and physicochemical data were
collected.

The Petaluridae were the domi-
nant dragonfly family during
Mesozoic times (Dunkle, 1981).
Their numbers have dwindled
considerably, with only two
species remaining in North
America (Needham & Westfall,
1954). T. thoreyi is one of those
two and is distributed throughout
the eastern half of the United
States. Williamson (1932) report-

17



ed finding T. thoreyi near the
Current River in Carter County,
Missouri.

T. thoreyi populations are quite
localized due to the specific habi-
tat needed for larval development.
Williamson  (1932), Dunkle
(1981), and McPheron (1988)
report that nymphs are associated
with seeps, fens, and bogs, where
they burrow into the substrate.
Williamson (1932), while at a
place he called Tachopteryx Bog
in Carter County, collected a
nymph from a reservoir which
held no more than a cup of water.

The expected flight season of T.
thoreyi in Missouri is from late
May to early August (Williamson,
1932). Adults frequent woodlands,
perching on the vertical surfaces
of tree trunks and occasionally
vertical logs (Dunkle, 1981). The
collection of perching adults,
according to Dunkle (1981), can
be done by touching them with the
net to make them fly and then
catching them in mid-air.

Due to their habitat require-
ments, the locations of 7. thoreyi
populations in Missouri are not
well known nor well documented.
Abiotic data for areas in Missouri
surrounding the nymphal stage of
T. thoreyi’s life are nonexistent, as
is information on other dragonfly
species that are found in the same
area.

Methods

Populations of T. thoreyi were
sought in Missouri during May,
June, and July 1999. Williamson
(1932) was the first to record T.
thoreyi from Missouri, and his is
the only published record of the
species in the state. Locations
where he and others had found 7.
thoreyi were visited with only lim-
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ited success. One area he
described, Chubb Hollow, was
located, but two others he
described, Tachopteryx Bog and

~an unnamed site, were not.

According to Nelson (19835),
locations in Missouri that resem-
ble those areas reportedly used by
T. thoreyi for nymphal develop-
ment are located in Benton,
Camden, Dallas, Gasconade,
Reynolds, Carter, Ripley, St.
Francois, Bollinger and Stoddard
Counties.

Locations visited as part of this
research included Big Buffalo
Creek Conservation Area, owned

Due to their habitat
requirements, the loca-
tions of T. thoreyi popu-
lations in Missouri are
poorly known and not
well documented.

and managed by the Missouri
Department of Conservation
(MDC) in Benton County; Nancy
B. Altvater Shut-in Mountain
Fens, owned and managed by The
Nature Conservancy (TNC) in
Shannon County; Clearwater
Creek Conservation Area, owned
and managed by the MDC in
Reynolds County; and Nancy B.
Altvater Grasshopper Hollow
(leased by TNC from Doe Run
Mining Co.) in Reynolds County
(personal communication, Blane
Heumann, 1999). Specific loca-
tions of these areas can be found in
Missouri’s Conservation Atlas
(1995).

Cowardin’s (1979) wetlands
classification system was used to
classify each of the locations

where T. thoreyi specimens were
found during this study. This sys-
tem of wetland classification was
used even though adult dragon-
flies in the area are very mobile.

Adult odonate specimens were
collected chiefly using appropriate
aerial collecting nets. The pres-
ence of odonate species other than
T. thoreyi was noted by either sight
identification or collection of
voucher specimens. Adult speci-
mens were narcotized with ethyl
acetate in a killing jar, immersed
in an acetone bath for twelve
hours, and dried. They were then
placed into  polypropylene
envelopes with hard paper back-
ing. All specimens were labeled
with identification, state, county,
field number, date and location of
the collection, and name of the
collector. Other appropriate infor-
mation was added as necessary.
They were placed in the Aquatic
Invertebrate Collection at Central
Missouri State University, curated
by John F. Belshe. Also, larvae
and exuviae were sought when
collecting specimens.

Selected specimens of T. thoreyi
were placed live into a quart plas-
tic bag, which was inflated, sealed
and placed in a cooler with ice for
return to Central Missouri State
University. These specimens were
narcotized and dissected to
remove the thoracic muscle mass
for deep freezing (-80°C) for pos-
sible future molecular work. Three
incisions were made through the
exoskeleton on the left side of the
thorax: one through the dorsal
aspect of the thorax medial to the
wing attachment; a second anteri-
or connecting incision ventrally to
the base of the anterior legs; and a
third posterior connecting incision
ventrally to the base of the posteri-



orlegs. The muscle mass was dis-
sected free of the exoskeleton,
which was deflected ventrally,
removed with forceps, placed in a
Cryovial, and labeled. The con-
tainer with the thoracic muscle
mass was placed in the cryogenic
freezer located in the CMSU
Molecular Laboratory. The
remainder of the specimen was
treated and placed in the CMSU
collection along with the other
odonate specimens.

Abiotic data were taken using a
Texas Instruments Calculator
Based Laboratory (CBL) System
in conjunction with a Texas
Instruments TI-85  Graphing
Calculator and the various probes
using the CHEMBIO program
(Vernier Software). The probes
used to collect the data were
Vernier Calcium Ion Selective
Electrode (CA- ISE); Vernier
Nitrate Ion Selective Electrode
(NO3- ISE); Vernier pH system
(PH-DIN); Vernier Dissolved
Oxygen Probe; Texas Instruments
Temperature Probe; and Texas
Instruments Light Probe.

Results

Linden Trial (personal commu-
nication during this research)
reported collecting 7. thoreyi at
Big Buffalo Creek Wildlife Area,
Shut-in Mountain Fens, and
Grasshopper Hollow. She also
reported seeing 7. thoreyi at Little
River Conservation Area. Blane
Heumann (personal communica-
tion) of TNC supplied information
on T. thoreyi collected at Chilton
Creek Watershed by Stephanie
Haggarty.

The first adult 7. thoreyi of the
flight season was observed on 3
June 1999, at Big Buffalo Creek
Conservation Area. According to

Cowardin (1979), this area would
be classified as System, palustrine;
Class, scrub-shrub wetland and
emergent wetland. It is located
beside a tributary of Brush Creek
at N 38° 20’ 33.5”, W 93° 4’ 53.4”
or approximately one half kilome-
ter north of County Road (CR) SE
991. The area lies in a hollow
between two hills and is surround-
ed on all sides by woodland. As
shown in Table 1, odonates cap-
tured within the area were
Erythemis simpliciollis, Gomphus
militaris, Libellulia luctosa, and L.
lydia.

Only two T. thoreyi were seen at
the oxbow lake of Webb Creek
(System,  palustrine; Class,
streambed; Subclass, mud) in the
Clearwater Conservation area
when visited on 8 June. The area
was bisected by County Road 512
and located at N 37° 08’ 20.1”, W
90° 52’ 14.0” or immediately past
the MDC parking area, which was
located less than a half kilometer
from Highway HH on County
Road 512. Due to the large amount
of surface water, it is suspected
that the breeding 7. thoreyi popu-
lation is not at that location, but in

Table 1.

Location

Tachopteryx thoreyi (Hagen in Selys)

Erythemis simpliciollis (Say)
Libellulia lydia Drury

L. flavida Rambur

L. luctuosa Burmeister
Pachydiplax longipennis (Burmeister)
Boyeria vinosa (Say)
Gomphus exilis Selys
Hagenius brevistylus Selys

L. cyanea Fabricius
L. pulchella Drury
Aeshna umbrosa Walker
Celithemis elisa (Hagen)

C. fasciata Kirby
Cordulegaster diadema (Carle)

C. obliqua (Say)
Dromogomphus spinosus Selys
Epitheca cynosura (Say)

E. princeps (Hagen)
Gomphus militaris Hagen in Selys
G. sp.

L. incesta Hagen

L. vibrans Fabricius

Macromia sp.
Ophiogomphus rupinsulensis (Walsh)

Pantala flavescens (Fabricius)
Perithemis tenera (Say)
Progomphus obscurus (Rambur)
Somatochlora sp.

S. linearis (Hagen)

S. tenebrosa (Say)
Stylogomphus albistylus (Hagen in Selys)
Sympetrum ambiguum (Rambur)
Tramea lacerata Hagen

T. onusta Hagen

Species richness of location

from top to bottom.

List of odonates taken at sites where T thorevi was found

A B C D E F G
1 1 1 1 1 1 6
1 1 1 1 1 5
1 1 1 1 1 5
1 1 1 3
1 1 1 3
1 1 1 3
1 1 2
1 1 2
1 1 2
1 1 2
1 1 2
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

16 12 10 8 8 5

A= Grasshopper Hollow; B= Williamson’s (1932) collections at Chubb Hollow and
Tachopteryx Bog; C= Chilton Creek Watershed; D= Clearwater Conservation Area; E= Shut-in
Mountain Fens; F= Big Buffalo Creek; G= Number of Occurrences with T. thoreyi. Species’
richness of location decreases from left to right; species’ occurrences with T, thoreyi decrease
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an area nearby that is more like a
seep or muck. Odonates captured
at this location were Erythemis
simpliciollis, Libellulia cyanea, L.
incesta, L. lydia, L. vibrans,
Pachydiplax longipennis, and
Tramea onusta (Table 1).

Shut-in Mountain Fens were
first visited on 9 June. The most
accessible of the fens was located
at N 37° 06’ 26.1”, W 91° 14’
15.1” beside Shut-in Mountain

kill specimen of T. thoreyi was
found approximately 5 kilometers
south of this area on Highway H.
On 8 June the gravel bottom
streams at the northern end of
Grasshopper Hollow were visited.
Calopteryx maculata, a stream-
loving woodland damselfly
(Odonata, Zygoptera), seemed to
fill the air, but no T. thoreyi.
Grasshopper Hollow was entered
from the south on 24 June, and T,

described by Williamson (1932). It
is suspected that erosion and
slumping or other natural forces
have destroyed this particular
place.

With the exception of Chubb
Hollow, all collection locations
were visited on 12 and 13 July
with a full battery of sampling
equipment. The physicochemical
results are found in Table 2.
Statistical tests are still pending on

+Jon interference.

Table 2.

Physicochemical data taken at sites where 7. thoreyi was located.

Location A B C
Light 0.892mW/em?  1.006 mW/cm? 1.028 mW/cm?2
Temp water 21.9°C 26.8°C 20.8°C
Temp air 24.2°C 28.9°C 25.9°C
Calcium 99.97 ppm 71.96 ppm 66.27 ppm
Nitrate 6.86 ppm 0.928 ppm 2.97 ppm
Dissolved Oxygen NA* 8.6 ppm NA*
Conductivity 223.6 uS/cm 136.8 pS/cm 235.0 pS/cm
pH 7.40 6.78 7.20

A=Big Buffalo Creek; B=Clearwater Conservation Area; C=Shut-in Mountain Fens (above); D=Shut-in Mountain Fens (below); E=Grasshopper Hollow.
mW/cm#~=milliwatt per square centimeter; "C=degrees Celsius; ppm=parts per million; uS/cm=microsiemens per centimeter.

D E
1.024 mW/cm? 0.780 mW/cm?
26.6°C 19.6°C
27.5°C 254°C
78.12 ppm 84.80 ppm
0.526 ppm 1.48 ppm
3.0 ppm 5.8 ppm
213.0 uS/cm 32.0 uS/cm
8.22 7.40

Road. The area was divided into
two very distinct zones. The zone
which borders the road is System,
palustrine; Class, emergent wet-
land; Subclass, persistent. Further
downhill, the area changes drasti-
cally and is chiefly System, palus-
trine; Class, moss-lichen wetland;
Water Chemistry, alkaline ¢pH
8.2). Patches of Panicum virgatum
are also abundant. T. thoreyi was
found in abundance along with
Cordulegaster obliqua, Erythemis
simpliciollis, Gomphus excilis,
Hagenius brevistylus, Libellulia
flavida, L. luctuosa, and L. lydia
(Table 1).

T. thoreyi was quite bold, insist-
ing that humans, nets, or trees
made suitable perch sites. It was in
such numbers here that a specimen
was taken and the thoracic muscle
mass placed in the cryogenic
freezer. Later, on 12 July, a road
20

thoreyi was immediately sighted.
The location was N 37° 25’ 20.6”,
W 91° 05” 33.4” or at the end of
County Road 860 off Highway 72.
The southern region is a series of
beaver ponds, which empty into
one of the streams previously
mentioned. Other species seen or
collected in the area were
Celithemis elisa, C. fasciata,
Epitheca cysosura, E. princeps,
Erythemis simpliciollis, Gomphus
exilis, Libellulia cyanea, L. flavi-
da, L. luctosa, L. lydia, L. pulchel-
la, Pachydiplax longipennis,
Perithemis tenera, Progomphus
obscurus, and Tramea lacerata.
No T. thoreyi were seen in the
middle of the hollow; sightings
were prevalent on the border
between woodland and wetland.
Chubb Hollow was visited on 8
June. No T. thoreyi were found,
nor was ‘“Tachopteryx Bog,” as

these data. Locations C and D,
although separated by only a few
meters, have greatly differing
nitrate and pH, probably due to
differences in location of water
inflow and substrate. The alkaline
pH (8.22) of location D is due to
high calcium carbonate deposits in
the area. The high nitrate level of
2.97 ppm taken at location C is
probably of organic origin.
Locations A, D, and E appear to be
chemically quite similar. Each has
high calcium levels and corre-
spondingly high pH levels.

Discussion

Through this study, a better
understanding of the distribution
of T. thoreyi in Missouri was
gained. Populations were found at
Big Buffalo Creek, Clearwater
Creek, Grasshopper Hollow, and
Shut-in Mountain Fens. Other



reports place 7. thoreyi at Chilton
Creek Watershed and Little River
Conservation Area. T. thoreyi’s
occurrence at any of these loca-
tions is published for the first time
in this paper.

A wide variety of odonates were
found in conjunction with T.
thoreyi. Of the 34 species record-
ed, 14% were at half or more of
the locations surveyed. However,
an adult dragonfly is quite mobile,
so it is not known whether these
locations are used for reproduction
as well as feeding. A survey of
odonate nymphs at each location
should be instigated to diminish
the ambiguity.

Of the six areas, the four that
were visited during this research
were all System, palustrine. Each
had year-round water-saturated
soil, with little or no flow. This
matches the description of T.
thoreyi  habitat given by
Williamson  (1932), Dunkle
(1981), and McPheron (1988). T.
thoreyi was easily sighted at the
stagnant southern end of

Grasshopper Hollow. However,
there were no sightings of adults at
the northern rock bottom creeks or
over the beaver ponds at the center
of the Hollow. This suggests that
adults remain near or in wood-
lands and areas with water-saturat-
ed soils, but little surface water. At
Chubb Hollow, plenty of water
could be found in the Current
River and along the losing stream
that was followed to the suspected
location of Tachopteryx Bog. T.
thoreyi appears to be dependent
not solely on water, but on water’s
interaction with the substrate. The
inability to find either T. thoreyi or
Tachopteryx Bog suggests that
species and habitat are linked
quite intimately.
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Kathleen Clay Represents Central

in the National McNair Journal

Kathleen Clay, 1998 McCAP Achiever, will represent Central in the
national McNair Journal to be published this fall. Kathleen’s internship,
researched and written under the mentorship of Jyotsna Pattnaik, Ed.D.,
was entitled, “The Impact of Teachers’ Verbal Preferences on Students’

Artwork.”

Kathleen hypothesized that students in a child-centered or construc-
tivist environment would show fewer tendencies to match a teacher’s
stated color preference than students in a teacher-centered classroom.
Specifically, students were asked to draw two different objects; each
object was drawn twice, first without color preference being stated by
the teacher and again several days later with color preference being
given. Although final comparisons were not conclusive, trends to sup-

port the hypothesis were observed.

Congratulations, Kathleen!
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