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It has only been within the last fifteen vears that the mayflies of the
southeastern United States have received the attention of investigators
who desired to do more than collect an occasional specimen that might
have been accidentally encountered. The groundwork for future
studies of the mayflies of this geographic area was laid by Jay R.-
Traver with the publication of the results of her research on the
mayflies of North Carolina (1932-1933). With the publication, in
1935, of “The Riclogy of Mayflies” by Needham, Traver, and
Hsu, the taxonomic and distributional data on North American
Ephemeroptera were brought together in a single book. A close
examination of the above mentioned book, as well as of all other
literature recording species of mavflies in the southeastern United
States, shows that relatively little of this exceedingly interesting
faunistic area has been investigated. ‘This is especially emphasized
by ‘the fact that, to date, only eighteen species of this group have
been listed as occurring within the boundaries of Tennessee, with
seventeen of these records from the eastern part of the state.

The semior author first became interested in these insects while
conducting stream surveys in eastern Tennessee, and arranged with
the junior author for the identification of his specimens. This paper
is the outgrowth of an increasing interest in the problem on the part
of hoth of the writers. The first collections were made in April,
1945, and additional and enlarged collections have been made during
the years 1945-1948. Mayflies were taken in ten counties in Ten-
nessee, although intensive surveys and repeat collections were limited
to Greene and Cocke counties.

In addition to presenting a list of the species of Fphemeroptera
oceurring in eastern Tennessee, the anthors felt that it would be well
to include observations on babitats as well, in the hope that this dis-
cussion might be of some value to aquatic biologists. A great deal is
vet to be learned about these very interesting insects, not only con-
cerning the taxonomic placement of the Tennessee forms, but also
ahout their habits, life histories, and hahitats.

The writers wish to express their sincere appreciation to the stu-
dents and assistants of Tusculum College who aided in the collecting
of the mayfly material from the counties of eastern Tennessee. With-
out their help, the collections would have been considerably reduced,
hath in numbers of individuals and species. Special thanks are due
Mr. Harold E. Mercer of Camp Creek, who, as a biology major at
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Tusculum College, was a constant field companion of the senior
author, and who built and maintained the several rearing cages used
at Camp Creek. Mr, Mercer also took care of the rearing cages and
operated the light trap during the senior author’s absence from this
area in the summer of 1947. Thanks are also due Mr. James E.
Bishop, Tusculum College, for collecting and rearing numbers of
mayflies during the spring and summer of 1948, and for operating
the light trap at Franks Creek during the summer of 1947. Col-
lections and stream descriptions from Unicol and Johnson counties
_ were made by Mr. John L. Johnson, Principal of Valdese Elementary
School, Valdese, North Carolina.

CoriectiNng METHODS
SUBIMAGOES AND ADULTS

(1). [Light trap, A standard New Jersey mosquito light trap was operated
in the Vicinity of Franks Creelt on the Tusculum College campus, Greene
County. during the spring, summer, and fall of 1946, The trap was moved to
Camp Creek near the Mount Zion Mission, Greene County, during the spring
and summer of 1947,

(2). Netted while in mating flight, This method of collecting adults was
possible on a number of occasions at dusk or in heavily shaded portions of
the streams. The only specimens of Cinygmula atlantica collected -during this
survey were taken while they were mating over English Creek at Carsom’s
Spring, Cocke County, before noon on a bright, sunny day. They were flying
-over a portion of the creek that was so heavily shaded by overhanging trees
as to simulate dusk. Fight males and three females were collected, although
there were many more in flight,

(3). Taken by hand from resting places. Numerous individuals, many of
them subiinagoes, résting on the underside of leaves of trees overhanging
streams, were easily collected by hand picking.

{4). Rearing, During the spring and summer of 1948, a number of nymphs
were reared to the adult state. Rearing was carried on in cages kept in flowing
water.

NYMPHS

{1}. Dredge-net. A heavy, leaded dredge-net was ysed to sweep through
vegetation, sift sandy areas, and dredge among the smaill rubble below and
above the riffles, :

(2). Seire. A twenty foot seine was stretched acress a creek just below a
riffle and weighted with large rocks. ‘The members of the collecting party
went a distance above the riffle and with sticks, feet, and hands overturned
rocks and boulders and stirred up the surrounding sandy or gravel areas causing
-attached insects to release their hold. ’The usually rapid current of the stream
plus the collectors fast pace kept the flotage moving into the net. The seine
was then removed and the entrapped specimens were placed in vials for preserva-
tion, ‘This method of collecting was very efficient for capturing many kinds
of aquatic animals, and, in fact, produced a species of mayfly nymph of which
only a single specimen had previcusly been taken. Prior to the use of the
seine, Baetisca thomsenoe was represented in the collection by one nymph
taken at Paint Creek: repeated searching had failed to produce additional
speciniens. When the seine was removed after the first trial at Paint Creek,
more than thirty nymphs of Baetisca thomsenge were found in it. Additional
specimens were taken on the two following seine hauls.

(3). Hand-picking of rocks and boulders, Rocks and boulders at or near
Tiffles were turned over or removed fo the stream bank, and the flattened,
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closcly-clinging species of mayflies were removed with forceps. The majority
of the specimens of Stenonema and Heplagenia were obtained in this way,

Descrirrioxs av Harrrars

Listed helow by counties are the various streams from which may-
flies were collected during this investigation, The chemical analyses,
given in the deseriptions of the streams,! were obtained from the
stream survey party of the Tennessce Division of Game and TFish,
urder the leadership of Dr. C. 8. Shoup of Vanderbilt University.
The following chemical data are included: (1) pH, (2) free CQs as
estimated in parts per million (ppm.), (3) dissolved oxygen in parts
per million, and (4} total alkalnity (carbonates and bicarbonates)
in parts per nillon.

GRELNL COUNTY

(1), Caomp Creek was the most interesting and productive stream encountered
during this study.  Collections were made in the middle region of the creek,
ustatly in the vicinity of the Mount Zien Clhrel and School,  The creek runs
through a natural gorge with many ledges of bare roclke along the banks and
sermie in the beld of the stream as welll The bottom is compaosed of sand and
e gravel with large numbers of rocks of varving sizes distributed over
the floor, heing particularly concentrated at the riffles. The stream s fed
by springs along its entire length, and maintains a low water tcmperature
during even the hottest wecks of the summer. Camp Creeck consists of a series
of pools, varying from a few inches to five feet in depth, connected by riffles,
none hemg aver a three foot drop. Due to the springs, adequate waler depth
is maintained throughout the year, ‘There is little or no vegetation, but con-
siderable amoutts of debris collect fn quiet portions and alopg the banks, The
creck has an over-all average depth of 9 daches and a width of 15 feet; the
volume of flow is 14 CF.S with a velocity of 1.4 PS8, Camp Creek flows
into the Nolichucky River and, like all the streams in Greene and Cocke coun-
tivs, 15 & part ol the French Broud Kiver system of the Tennessee River water-
shed,  Chemical analysis: pH, 7.4-8; dissolved oxygen, 9 ppm.; free CO., 4-5
ppm.; totzl alkalinity 55-62 ppm.

{2y, Franks Creck is a small, wandering stream that flows through the
relatively level lamd in the vicinity of Tusculum, about four miles cast of
Greeneyille,  The creck runs througl the west portion of the Tusculum College
campus, and has heen stodied in some detail since Scptember, 1945 Franks
Creek 1s spring-fed and so maintains a ruther constant waler level in all seasons.
In the arca studicd, there is a large spring that [eeds into the main creek
througlt & hranch some sixty yands lomg, This spring branch averages about
three feet o width and from three to six inches in depth. It is heavily
vogetabed with water cress for about one-thivd of its length, heginning at the
spring site.  The butlom contains a considerable amount of mud, some gravel,
and a few rocks. There are two riffles along its course with the lower end
relatively free from vegetation and with a more rapid flow of water, Chemical
analtysis: pH, 7.2-7.6; free COu 5§ ppmu; total alkalinity, 83 ppm.

Franks Creck is o fairly typical stream of the level areas of this part of
castern Tennessee, with large, quiet pools cotnected by low riffles.  The
hottom 1 the greater pottion of the creck is composed of bedrock overlain by
sand, gravel, and some larger rocks.  There are scctions where accumulations
of silt, coused by erosien ol nearhy farm lands, have formed. The creek
varies from four to twelve feet in width and from a few inches to two feet
in depth.  Chemical analysis: pH, 7.8-8.0; free CO,, 1 ppm.; dissvlved oxygen,
6.5 pmn.; total alkalinity, 80 ppim.

With the exception of Camp and Franks creeks.
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> (3}. Paint Creek originates near the top of Big Bald Mountain, and descends
as a-typical mountain stream—rapid drop, many riffles and few pools, swift
fiow, and. battom with numerous large. boulders. Very few aquatic insects
were found in the more rapidly descending portions of the stream. About
midway between Greeneville, Tennessee, and Hot Springs, North Caroling,
Paint Creek levels out for a mile or so along the ledge hearing state road 70.
Here, the creek is made up of a series of pools and low riffles, forming excel-
lettt habitats for aquatic insects. It is almost devoid of shade (waterside trees,
etc.) and has practically no aquatic vegetation, The bottom is cotmgosed of
sand and gravel with many rocks strewn throughout its length., Chemical
analysis: pH, 7.3; dissolved oxygen, 86 ppm.; free COs 2.5 ppm.; total
alkalinity, 12 ppm. :

(4). Horse Creek, a typical mountain stteam with rapid drops and many
riffles, is located southeast of Greeneville, The bottom is composed of bed-
rock covered with sand and contains numerous loose rocks and large houlders.
Many of the boulders were overgrown ahove the water line with mosses and
liverworts. There appeared to be no other vegetation in the stream. During
the fall of the year, the creek dries up to a series of pools, leaving the stream
bed completely dry in some areas. Chemical analysis: pH, 7.6; dissolved oxygen,
9 ppm:; free CO. 3 ppm.; total -alkalinity, 57 ppm.

(5). Mud Creek (or Siuking Creek) is located southeast of Tusculum, In
part of its course, Mud Creek parallels the Erwin highway and empties, finally,
into the Nolichucky River near Brown's Bridge. This is a small, said-and-
gravel-bottom stream that runs for a considerable distance through cultivated
fields which contribute a large amount of silt to its bed, Just before its june-
tion with the Nolichucky River, Sinking Creek forms a beautiful waterfall of
about fifty feet. Numerous aquatic insects were found on the ledges and
vegetation of the falls. Other parts of the stream also have rich growths of
vegetation. Chemical analysis: pH, 8.1; dissolved oxygen, 8.9 ppm.; free CO;,
{ ppm.; total alkalinity, 196 ppm, :

(6). Miscetluncous. (a). Cedar Creek was visited only once during this
survey, and no notes were taken as to the physical and chemical conditions of
the strecam. (b}, Aftor Cave is located near the small community of Afton,
and consists of a series of large underground caverns in which an underground
stream flows. Isolated pools are also present in the cave. It is of interest to
note that a nymph of Heregenia sp. was taken from a pool about one-fourth
mile inside the cave and that a subimago of Isonychia sp. was caught in the
same area. Adult Hexvagensa caroling females have also been collected three-
fourths of a mile inside the cave. (c). Nolichucky Riwer. This river has
been discussed by Wright (1948) and therefore a description will not be
included here.

COCKE COUNTY

(7). FEnglish Creek at Carson’s Spring is a beautiful, little mountain stream
descending English Mountain, located several miles southwest of Newport.
Almost a week was sgent at Carson’s Spring and several additional trips were
made to collect in this stream. Various portions of the stream were sampled
for productivity. The most prolific area was found to be in that part af the
creck that runs through relatively level land and where large pools with quiet
water were formed, In such places, debris consisting of leaves, sticks, ete
accumulated along the edges of the pools producing ideal habitats for trash-
loving species. Many of the pools in this level area were very heavily shaded
o that even on bright sunny days little sunlight reached the water. The
bottom of the stream was of sand and gravel interspersed with many rocks,
especially at the riffles. In the more quiet areas, there were large stretches
of sand, without rocks, providing excellent sitwations for burrowing mayfly
nymphs. There was very little aquatic vegetation, although weeds and shrubs
grew down to the water line furnishing good resting places for adults of the
small Habrophlebiodes americang. - English Creek has mary springs along’ its
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course, but it was found to dry up considerably during the fall. The last
collecting trip to the stream was made in October, 1947, when it was found
{hat the creck was less than oune-fourth its normal summer width and depth.
Larse areas of the pools were completely dry, and aguatic insects were very
scarce.  Chemical aualysis: pTI, 6.6-7.00; dissolved oxygen, 9 ppm.; free COk,
2 ppm.; total alkakinity, 7 ppm.

(8). Siking Creek flows thrangh level grotul west of Newport. Collections
were made qear the Knoxville highway about one mile west ol Newport in a
portion of the ereck where it was sluzgish and where there were fuw riffles.
The stream bed was composed mostly of mud mixed with gravel, Dicbris
aceemulated 1 many places and the masses of exposed rootlets afforded sood
habitats for any species of aguatic animats. Chemieal analysis: pH, 8; dissolved
oxyaen, 6.2 ppm.; free COx 2 ppm; total alkalinity, 81 ppm.

(9. Big Creeke lies near the Asheville highway a short distance cast of New-
port. Only a single collection was taken from this stream, ant], hecause of
its bing in food, wo chemical aualysis was made.

UNICOD COUNTY

(100, The Goveriment Fish Heatehery s located on UL S, Highway 19-23,
about Eour miles north of Erwin, Tennessce.  There are several rearing pools
with o diameter ranging feom thivty to filty Ieet. The water, which averages
about theee feet in depth, flows through them rather slowly as it moves
through the vegetation cousisting mostly of water lilies and algae. The
bottoms of the pools are of sand and gravel. Water is supplicd from a large
Hmestone spring connected to all pools by sluiceways.

{11y, fimestone Cove Creek flows from Tron Moeuntain westward to cmpty
into the Nolichucky River. It parailels Tennessee Highway 107 and is crossed
by L. S, Highway 19-23 at Unicol.  [nsect collections were made just above the
Jolmson City waterworks filter plant. At this location, the water flow was very
rapid and the bottom cousisted mainly of rocky ledges with sarcl and gravel
i the eddies and pools.  Cove Creek averaged ahout eight fect in width amd two
or thiree inches in depth, Tt is fed in large part from limestone springs at the
toot of the mowttain,  Aguatic vegelation was scant, consisting of algae and
masses, while waterside shade was formed by a dense growil of rhododendron
sderspersed with sproce, pines, maples, and Tirches.

JOTTNSON (OUNTY

{121, Poe Creck parallels Temnessee Highway 67 between Mountain City
and Hampton, and flows in a southwesterly direction tlwongh a prosperous
furming section,  Coflections of mayfies were made near the head of an old
mill poud.  The stream at this point averaged about cighteen fect in width
aml three of four inchies in depth,  The bottom was of sand and nuul,  Algac
were abundant in the water.

(13}, Koons Creck, This ereek also rous along UL S, Highway 421 hetween
Fracde sl Shouns, Tenuessee, The water fows rapidly, descending over many
falls and large boulders. The bottom consists of large limestone rocks, sand,
and gravel, Thie stream averages about ten feet in width and las little aquatic
verotituon

OTTTER COUNTTES
Those streams listed below as heing located in Overton, Putnam, Feutress,

anl Fm]li\-gm countics were deseribed 1 detail by Wright and Shioup (1945),
amd, therefore, only their more salient features witl he ineluded here.

(14}, Cowar Branch, West Fork of Obey River, Overtou County.  Shallow,
flows aver bedruck; limestone slabs with rocks at riffles and scattered through-
out the pools.  Sand and silt along banks and in pools.  Little vegetation in
stream,  Chemical analysis: pII, 8.2; total alkalinity, 150 ppm.
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(15). M3l Creek at Standing Stone State Park, Overton County. Collec-
tions made just below the main dam of Kelly Lake. 8Slab and rock bottom;
numercus riffles and small watetfalls, Water fairly warm as it comes from
surface of lake over top of dam. Stream shaded; no vegetation in stream,
but abundant on shore. Chemical analysis: pH, 8.0; total alkalinity, 121 ppm,

(163, Big Hurricane Creek on the Monterey-Clark Range road, Putnam
County. Slab bottomn with medium to large rocks; some open areas of sand
and silt. Flow moderate. Almost no vegetation. Chemical analysis: pH, 6.8;
total alkalinity, 6 ppm. :

(17)., Meadow Creek, six miles east of Monterey, Putnam County. Slab
bottom with many rocks, especially at the riffles; edges of sand and silt. Some
vegetation along banks and particularly in pools, Chemical analysis: pH, 4.8;
total alkalinity, negligible. Evidences of acid mine pellution. It is interesting
to note the collection of a nymph of Ephemerello Iutwfenta from this highly
acid stream. :

(18). Little Crab Creck. East Fork oi Obey River, Fentress County, Floor
of bedrock with abundance of loose rocks; silt and sand along shoreline.
Noticeable amount of silt deposited on rocks in stream. Small amount of
vegetation along banks of stream, Chemical analysis: pH, 8.0; total alkalinity,
138 ppm. 5

(19). Miscellaneous. The two ponds in Anderson and Hawkins counties,
and a stream near Kingsport, Sullivan County, were examined by persons
other than the authors and no data concerning their physical and chemical
characteristics were taken.

TAXONOMY

In the course of this study of the mayflies of eastern Tennessee, at
least sixty species were found, fortv-three of which could be identified
with considerable certainty. A survey of the literature shows that
of the seventeen species of mayflies recorded from this part of the
state the collections herein reported duplicated the species previously
listed in only six cases. Wherever such duplication exists, an
asterisk is placed beside the name of the species. Admittedly this
list is small when compared with that of neighboring North Caro-
lina; however, additional work in the mountainous areas of eastern
Tennessee will undoubtedly show that mayflies are just as varied
there as in westetn North Carolina,

It is frequently true that only the male of a mayfly species can be -
identified with any degree of certainty. In many species, the nymphs,
subimagoes, and adult females cannot be determined beyond genus.
A large part of the eastern Tennessee collection consisted of these
last named forms, and, therefore, it was impossible to give the insects
a specific name. Wherever there were real doubts as to the correct-
ness of an identification, a question mark was placed after the specific
name. When specific identifications could not be made, several
species were lumped under the generic name.

Thus far, at least one new species has been collected. This was
described as [sonychia tusculanensis by Berner (1948). Undoubtedly
additional collecting will reveal many more new forms, particularly
among the Baetinae, which appear to be poorly known from the
southeastern mountains. :
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Symhols used in the following list to indicate the stage in the life
cvele represented in the collections are as follows: N = nymph;
3 — subimago; ' — female; A == adult, male or female (if deter-
minable to species). T'he Jocalities, grouped by counties, and the
dates of the collections are given. Much additional collecling s
necessary before the relative ahundance of the various species can
be cstimated with any degrec of accuracy,

FamIty FPHEMUERIDAEK

*fiphoron fenkon Williamson,  Greene County, Tusculum College, July, 1946
{AY: Unicol County, Government Fish Iateliery, July 24, 1948 (A).

flexagenie atrocaudate MeDunnough.,  Unicoi County, Government  Fish

Hatchery, August 14, 198 (A),
*Hevagenia bilineate (Say). Greene County, Tusculum College, July, 1946
(AY, June 1, 1948 (A, July 4, 1948 (A); Nolichucky River, June 26, 1946
(A). HMerayenin covoling Traver? Greene County, Afton Cave, three-fourths
mile inside, June 1, 1948 ().

Hexagewia recuriata Morgan,  Greene County, Camp Creek, March 13, 1947
(N

Iexagenia Sp, Andersonn County, Pond at Clear Creck (Norris Dam), July
21, 1946 (N}; Creene Comnty, Afton Cave, July 25, 1946 (N}; Tusculum
College, August 4, 1946 (FY; July 4, 1948 (F); Franks Creek, February 17,
1948 (N).

Ephemera waria Haton, TFentress County, Little Crab Creck, E. Fork of
Ohey River, April 29, 1945 {N}; Greene County, Paint Creck, October 27,
1445 (N3, April 24, 1947 (N); Camp Creek, March 29, 1946 (N}, May 28,
1946 (X and A), June 4 and 10, 1947 (A), July 1 and 11, 1947 (A), May 10
and 11, 1948 (N and A); Franks Creck, September 30, 1948 (A Overton
County, Cowan Branch, W, Fork af QObey River, April 29, 1945 (N).

*Ephewmera guttntate Pictet, Greene County, Horse Creek, May 17, 1947 (N)
Franks Creck, May 24, 1948 (A).

FayMi,y HEPTAGENIIDAL

*f feptagenia hebe MeDunnough.,  Greene County, Camp Creck, May 10, 1948
(A,

Heptagenin sp. (elose to june McDuwmough}.,  Sullivan County, Creck near
Kingspart, July 28, 1946 (N},

Stenonena woevim Traver, Greene County, Mud Creek, May 19, 1947 (A).

Stenoncnt heterotursale. (McDunnongh)}*  Cocke County, Big Creck at
Newport, April 17, 1946 (N} Greene County, Franks Creck, March 24, 1946
(N}, May, 1947 (A), May 1, 13, 14, 1948 (A}, September 9 and 30, 1948 (AY:
Camp Creel, May 11, 1948 (A); Mud {or Sinking) Creck, May 9, 1948 {A).

Stenanema ithace (Clemens and Leonard}.,  Greene County, Camp Creck,
May 28. 1046 (A), June 22, 1946 (A), May 8, 11, 1947 (A}, June 10 and
July 1, 1947 (A), May 10 and 11, 1948 (N and A); Franks Creek, May, 1947
(A, March 20, 1948 (A)Y, April 14 and 23, 1948 (A), May 1 and 14, 1948
{(AY; Mud (or Sinking) Creek, May 9, 1948 (A); Johnson County,
Doe Creek, Tuly 31, 1948 (N3,

Stenencme prdicwn (Hagen). Cocke County, HEnalish Creck, April 17 and
June 7, 1946 (A} ; Greene County, Paint Creek, March 22, 1946 (N), April 24,
1947 {AY: Camp Creck, April 24, 1947 (8).

Gpicth (1941) considers this form to he Hexageria sunda marilondica.
“Gpieth (1947) called this species S. futerpunctatuse heterotarsole,
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Stenonema spp. (includes several species). Cacke County, Big Creek at
Newport, April 17, 1946 (8); English Creek, June 4, 1946 (F), QOctober 18,
1947 (N); Greene County, Camp Creek, March 27 and 29, 1946 (N), May 28,
1046 (F), May 4, 1947 (S), May 8, 1947 (N, 8, F), May 11, 1947 (S, F),
June 4 and 10, 1947 (F), May 11, 1943 (N): Cedar Creek," February 22
and March 22, 1946 (N} Franks Creek, January 13, February 23, and March
15, 1946 (N), May 1, 1947 (N}, March 20 and 24, 1948 (N), April 15,
1648 (S), May 1, 1948 (N); Mud (or Sinking) Creek, March 29, 1946 (N} ;
Paint Creek, August 10, 1946 (N), April 24, 1947 (N ; Tusculum College,
July, 1946 (8); Johnson County, Roans Creek, July 31, 1948 (N); Overton
County, Cowan Branch, W, Fork of Obey River, April 29, 1945 {N); Puinam
County, Big Hurricane Creek, April 28, 1945 (N); Sullivan County, Creek
near Kingsport, July 28, 1946 (N); Unicoi County, Limestone Cove Creek,
August 15, 1948 (N),

Iron rubidus Traver. Cocke County, English Creek, Jume 8 1946 (A);
Sullivan County, Creek near Kingsport, July 28, 1946 {N).

Iron sp. Greene County, Camp Creek, May 11, 1948 (N); Paint Creek,
August 10, 1946 (N} ; Johnson County, Doe Creek, July 31, 1948 (N); Roans
Creek, July 31, 1948 (N); Unicoi County, Limestone Cove Creek, August 8,
1948 (N}.

Cinygmule atlantica (McDunnough). Cocke County, English Creek, April
17, 1946 (A). i

FAMILY BAETIDAE

Siphlonurus quebecensis (Provancher) (7). Putnam County, Big Hurricane
Creek, April 28, 1946 (N).

Ameletus lineatns Traver. Overton County, Madlock Branch West Fork of
Obey River, April 29, 1945 (N).

Fsonychia fattigi Traver. Cocke County, English Creek, June 3, 4, and 7,
1946 (A).

' P{'smaychc'a obscura Traver (7). Greene County, Camp Creek, May 8, 1947
(F).

Isonychia pacolefe Traver (). Greene County, Cedar Creek, March 22, 1946
(N} ; Camp Creek, May 8, 1947 (N).

Isonychia sadleri Traver. Greene County, Camp Creek, March 29, 1946
(N), March 13, 1947 (N}, May 10, 1948 {A), May 11, 1948 (N); Franks
Creek, May, 1947 {N); Mud {or Sinking)} Creek, May 9, 1948 (A); Paint
Creek, April 24, 1947 (N).

" *fsonychia tusculancnsis Bernér. Greene County, Catp Creek, May 28, 1946
(A), June 4 and 10, 1947 (A}, July 1, 1947 (A), May 10, 1M8 (A);
Franks Creek, April 27, 1948 (A), May 1 and 3, 1948 (A); Mud (or Sinking)
Creek, May 9, 1948° (A); Paint Creek, August 10, 1946 (N}; Tusculum
College, May 29, 1946 (A), June 24, 1946 (A), July 15, 1946 {A).

Isonychia sp. (includes several species). Cocke County, Big Creek at New-
port, April 17, 1946 (N); Mud Creek, June 8§, 1946 {N); Greene County,
Aftori Cave, July 25, 1946 (S); Camp Creek, March 29 1946 {N), May
28, 1946 (N, S), June 18 and 22, 1946 (S), April 30, 1947 (N), May 4, 8
and 19, 1947 (&), June 10, 1947 (F). May 11, 1948 (N, 8, F); Cedar Creek
February 22, 1946 (N); Franks Creek, January 13, February 15, March 13
and 17, April 13 and 20, May 4, 1946 (N), April 26, 1948 (N exuviae), May 1,
1948 (F); Paint Creek, October 27, 1945 (N}, March 22,1946 (N} ; Tusculum
College, April 23, 1946 (F), August 19, 1946 (F}, March 26, 1948 (8), June
1, 1948 (F); Johnson County, Roans Creek, July 31, 1948 (N); Overton
County, Mill Creek, April 29, 1945 (8); Unicoi County, Limestone Cove
Creck, August 8 and 15, 1948 (N). :
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o Blastwrns cupidns (Say). Greene County, Cedar Creck, February 22, 1944
(N Sk near Afton Cave, February 5, 1947 (N); Pond at Twosculum Col-
lege, March 17, 1947 (N} ; Hawkinzg County, Pond at Rogersville, April 3,
1946 (A,

Paraleptophichia  gutiote (Mclunnough).  Greene County, Camp Creek,
May 28, 1946 (A}, June 4, 1947 {A), May 10 and 11, 1948 (S and A).

Faraleptophlebin sp. Greene County, Camp Creek, May 28 and June 22, 1946
{51 May 8 aml June 10, 1947 (8), May 11, 1948 (N); Mud (or Sinking)
Creck, May @ 18 (5 1),

Ilabrophteiiodes americong { Banks). Cocke County, Iinglish Creek, June
4, 1940 {AY; Greene County, Camp Creek, May 28 and June 18, 1946 (A),
May B oand June 10, 1947 {A); Franks Creck, April 14, 15, 17, 27, 1948 (A},
May 14, 1948 (A).

Eplaneretla Bieolor Cleowns (7). Greeme County, Franks Creek, April 13
amed 20, 19460 (N,

Foplhiemerelln catozelnr Uraver. Cocke County, Big Creek at Newport, April 17,
1946 (N Greene County, Paint Creck, April 24, 1947 (N).

Lphemerelln cornutefle McDumiough,  Greene Commty, Camp Creck, May 8,
1047 (N3, May 10 and 11, 18 (N Sullivan County, Creele near Kings-
jort, July 28, 1046 (N3},

iphemerclhe coralis McDumough (7). Greene County, Franks Creek, March
17, 1046 (N3 Camp Creel, March 27, 1946 (X).

tplewerella dovis Traver., Cocke County, Big Creek at Newport, April 17,
1948 (N).

*liphemerella dorothre Needham,  Cocke County, Hoglish Oreck, June 8,
1946 (A,

& phewercttn Tidelente Clemens 2}, Putnam Couanty, Meadow Creek, Iast
Fork of Obey River, April 28, 1945 (N).

Lphewerelle nanimelle MeDunoough ( Py, Greene County, Tranks Creek,
April 7, 196 (N}

fphcsrerelle verradis Dauks, Greene Connty, Catmip Creck, April 30, 1947 (A,

Fphiemerella sp. Noo 3 Traver {1937}, Greene County, Cedar Creck, Felruary
22, 1940 (N Paing Creck, Aprid 24, 1947 (XN,

Fphomerelta spp. (includes at least two specics).  Cocke County, English
Creck, June 4 awd 7, 1946 (100 Greene County, Camp Creck, May 28, 1946
(Sy, May 4 8 and 1, 1947 (83, June 4 and 10, 1947 {S), July 11, 1947 (5);
Frouks Creck, April 14, 1948 {8} ; Taint Creck, April 24, 1947 (N).

factisca thomsenae Traver. Greene County, Paint Creck, july 15, 1946 {X],
April 24 1947 Ny o Camp Creck, May 8, 17 (N}

Coenis sp. Greene County, Franks Creek, April 18, 1946 (N): Sullivaut
Dotd, March 23, 1946 (Ni: Owverion County, Cowan Branch, West Fork
of Obey River, April 29, 1945 (N).

Callibactis sp. Greene County, IFranks Creek, April 18, 1946 (N} ; Suoflivant
Pondd, Mareh 24, 1940 (N

Baetls flavistrign MeDunnough, Greene County, Franks Creck, May 10 and
15, 1948 1A Tusculum College, May 29, 1948 {A).

Ruetis frondatis MeDunnough,  Greene County, Franks Creel, April 16 and
23,194 (AY, May 1, 1948 (A), September 9, 1948 (A,

Hactis incertons McDunnough,  Greene County, Franks Creck, March 24,
1096 (A, Mareh 20, 1948 (A); Tuseulum College, April 23, 1946 (A).
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Bactis levitans McDunnough, Greene County, Franks Creek, May 1948 (A),
September 9, 1948 (A).
. Baetis parvus Dedds (7). Greene County, Franks Creek, September 9,
1948 (A).

Baetis sp. {pygmaeus group). Greene County, Franks Creek, February 22,
1946 (N}, March 15 and 17, 1946 (N}, April 7 and 13, 1946 (N). :

Baetis sp. Greene County, Cedar Creck, February 22, 1946 (N); Franks
Creek, January 13, 1946 (N}, February 22, 1946 (N), March 16, 1946 {8),
April 7, 13, and 20, 1946 (N), April 2, 1947 (F), May 1, 1947 (N}, March 20,
1048 (N, F), April 10, 1948 (N), April 17 and 24, 1948 (S), May 1, 1948 (8),
May 14, 1948 (3, A), September 30, 1948 (8); Mud (or Sinking) Creek,
May 19, 1947 (F); Tusculum College, May 29, 1946 (8); Branch of Noli-
cl(;ucky Ri(ver, May 28, 1946 {(F); Stream two miles south of Tusculum, May
10, 1948 (N).

Pseudocloeon sp. Greene County, Camp Creek,-May 10, 1948 (N); Sullivan
County, Creck near Kingsport, July 28, 1946 (N).

Cloeon sp. Greene County, Franks Creek, April 7, 1946 (F), May 10, 1948
(F), May 19, 1948 (N).

Neaclocon alamance Traver. Greene County, Franks Creek, March 15 and
23, 1946 (N), April 24, 1948 (8). :

Centraptilum sp. Cocke County, English Creek, June 7, 1946 (F); Greene
County, Mud (or Sinking) Creek, May 9, 1948 (F): Tusculum College, May
29, 1946 (F).

Haprrars axp RELATIVE ABUNDANCE

In only two streams, Camp Creek and Franks Creek, were collec-
tions of mayflies made frequently enough and over a sufficiently long
period of time to' draw conclusions as to relative abundance correlated
with habitat. The conclusions are based on nymphal collections, light
trap catches, and adults caught by other methods ; frequency of oc-
currence is expressed as rare, occasional, common, and abundant,

Camp Creek. A total of twenty collections was made in this stream
from March, 1946, to May, 1948, The light trap was run from May
through July, 1947, and collections of nymphs and adults were made
at irregular intervals during the study. Based on these collections
and observations, the various species of mayflies from Camp Creek
are grouped below according to frequency of occurrence.

Abundant: Ephemera varia; Stenonema ithaca; Stenonema sp.; Isonyehia sp.;

Habrophlebiodes americana. :

Common; Isonychia tusculanensis; Ephemerelia sp.

Occasional: Isonyehia sadleri; Paralepiophlebia gutiota.

Rave: Hevagenin rvecurvata; Stenonems pudicum 5. heterotarsale;
Heptagenia hebe; Isonychia obscura; I sonychia pacoleta; Paralep-
tophlebia sp.; Ephemerella cornutelie; Ephemerella coxalis;
Ephemerella  vernalis; Baetisca thomsenae; FPseudocloeon sp.

Camp Creek has many different habitats suitable for mayfly nymphs,
but aquatic vegetation, an important factor in many streams, is miss-
ing. A total of twenty-one species was taken during the study, five
of which were collected in sufficient numbers to be classed as
abundant. Without doubt, additional species of mayflies will be
found in future collecting ; many of the species, here listed as rare,
certainly must occur more frequently than the number of specimens
represented in the collections indicate. Further work in the stream
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will reveal populations overlooked, or habitats accidentally missed
during the survey. Obviously, this is true, for adults of Hebrophle-
biodes americand were common, hut not a single nymph of this species
was taken from the stream.

Neither nymphs nor adults of the genus Baetis were represented
in the collectivns from Camip Creek, vet they were the mosi abundant
of all maytly nymphs taken from Iiranks Creek (see discussion be-
low). Tt is possible that the lack of heavily vegetated areas m Camp
Creck may e a factor responsible for the scarcity of the nymphs.
Additional collecting in this stream will undoubtedly produce indi-
viduals of BaeHs, Tor, in slmilar streams in the mountains of North
Caroling, nvmphs have heen collected from the underside of rocks in
swift waler. I is quite likely thot during the collecting these smali
nymphs were simply overlooked as the larger Stenouncma scrambled
abont and attracted the attentim of the collector.

Franks Creek is a relatively level, slow stream of the lowlands,
which, with its richly vegetated, spring-fed branches, affords a sharp
contrast to the swift, upland Camp Creck.  Thirty-eight collections
were made in Franks Creek from February, 1946, through Septem-
Ler, 1948, Most of the adults represented in these collections were
caught i the light trap or reared in cages kept in the sirean.

During the course of this investigation, lwenty-five species of
mayflies were collected from Franks Creek and its tributaries.  “These
are listed helow according to their relative abundance,

Abwndant : Stenoncma spp.; Boetis sp. (pygnacus group).

Cowurmon: Stevoncma heterotarsale; fzonychia spp.; Habrophlehiodes amicri-

Coid,
Oveasional: Cacnis sp.; Neoclucon alumance; Baetis frondalis.

Feare: Liphoron leukow; FEphewera guttnlate; I waria; Hevagenia
bitineata: Hervagenia sp.; Isenyelia tusewlanensis; fiphemerelln
ticolor: F. coxalis; F. swimella; Callibactis sp., Bactls flavi-
striga; M. tucerfans; B devttans) B parens; Conlropiifm sp.;
Clacon sp.

Tranks Creck offers many different habitats for mayfly nymphs,
several types of which are not found in Camp Creek, Heaagenia
nymiphs were found in the muddy, silt-covered hottom ol pools as
well as in the sandy open areas.  Much of the silt deposit can he
accounted for by the fact that the strecam flows through farm land
where crosion s leavy.  The vegetation filled tributaries, in par-
tictilar, have considerable amounts of fine silt deposited i their beds,
In such streams, Hevagemia nymphs were most commonly dredged
from siit and mud where it accumulated beneath the undereur banks.

It the main stream, and to a lesser extent in the spring branches,
the rocks at riffles were nsually well populated with the various
species of Stenonema,  Occasionally a nymph of Baetis could be
found on these rocks, as well.  Tsonvehio was found commonly in the
open areas of pools and at rifles; now and then a speciman conkd be
taken fram the vegetation, hut the open water fornished a much better
collecting area for these nymphs,
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In the vegetation-filled tributaries there are two chief habitats in
which mayfly nymphs were found. The large mats of plants, with
the almost level stream bed, resulted in a slow current, and ideal
conditions were thus produced for those nymphs which climb aver
the submerged vegetation or hide close to the bottom. Baetis,
Callibaetis, Cloeon, and Neocloeon nymphs were taken easily by
rapid sweeps through the plant masses with an aquatic dip net. Often
fifteen or more Baetis nymphs were taken with a single scoop. The
second of the habitats was occupied by Ephemerells and Caenis,
which prefer a slow current, detritus, and silt deposits. Such con-
ditions were produced by the presence of the vegetation mats.

A comparison of the mayflies of the two creeks shows, then, the
following : :

1). Species common to both streams (forms identifiable to species
only). '
Ephemera wvaria; Stenonema heterotarsale; Isonychia fusci-
lanensis; Habrophlebiodes americana; Ephemerella coxalis.

2). Genera common to both streams:
Ephemera, Hexagenia, Stenonema, Isonychia, Habrophle-
biodes, Ephemerella,

3). Genera present in Camp Creek but not found in Franks Creek.
Heptagenia, Pavaleptophlebia, Baetisca, Pseudocloeon.

4). Genera present in Franks Creek but not found in Camp Creek:
Ephoron, Baetis, Callibactis, Centroptilum, Cloeon, Neoclogon.

5). Total number of genera: Franks Creek, 11; Camp’ Creek, 10.

6). Total number of species (so far as identifiable) ; Franks Creek,
25: Camp Creek, 21. .
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