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INTRODUCTION

The taxonomy, phylogeny, ecology, and life histories of the
genus Baetisca, the only member of the famlly Baetiscidae, was
reviewed in Part 1 of this treatment in 1980 (Berner and Pescador).
This section completes our examination of the subject and includes
a few changes in our earlier ideas about relationships which we
believed existed when Part I was written. o

After much careful study of all available material, we have de-
cided to provide as full a treatment of each species as possible.
Descrlptlons are given for last instar nymphs and. for male and
female adults. We considered seriously including descriptions of
the subimaginal stage as well, especially as we earlier felt that there
were specific differences in wing patterns; however, after due con-
sideration, we have concluded that the patterns are not sufficiently
distinctive to warrant their use for separating the species.

We are indebted to many people and institutions for their kind
assistance and interest in this project. Dr. William L. Peters has

'This research was supported in part by a grant (FLAX 79009) from SEA/CR,
USDA. '
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164 MAYFLY FAMILY BAETISCIDAE

been most generous in allowing us access to all Baetisca specimens
in the collections of Florida A & M University and he has provided
help in many other ways. Other persons and institutions who have
cooperated fully by lending us specimens and providing data in-
clude Richard K. Allen, Huntington Beach, California; David R.
Barton, University of Waterloo; Ross T. Bell, University of Ver-
mont; George F. Byers, University of Kansas; The Canadian
National Collection of Insects, Arachnids, and Nematodes; Paul
H. Carlson, South Carolina Department of Health and En-
vironmental Control; Hugh F. Clifford, University of Alberta;
R.S. Demaray, Lower Sackville, Nova Scotia; D.L. Deonier,
Miami University; Richard M. Duchrow, Missouri Department of
Conservation; George F. Edmunds, University of Utah; David Et-
nier, University of Tennessee; John F. Flannagan, Freshwater In-
stitute, Winnipeg; Museum of Comparative Zoology, Harvard
University; K. Elizabeth Gibbs, University of Maine; George L.
Harp, Arkansas State University; W.L. Hilsenhoff, University of
Wisconsin; Marjorie Hughes, Manitoba Department of Mines,
Winnipeg; The Illinois Natural History Survey, Urbana; Boris
Kondratieff, Virginia Polytechnic Institute and State University;
Thomas M. Lager, Institute of Paper Chemistry, Appleton,
Wisconsin; Paul M. Liechti, State Biological Survey of Kansas;
Jerry A. Louton, University of Tennessee; W.P. McCafferty, Pur-
due University; Museum of Zoology, University of Michigan;
Department of Entomology, University of Minnesota; Robert E.
Moase, Pennsylvania Fish Commission; Robert Newell, Stearns-
Roger; Inc., Denver; Jane A. Schafrik, Cornell University; Bill
Stark, Mississippi College; Bernard Sweeney, Stroud Water
Research Center; Donald Tarter, Marshall University; Kenneth J.
Tennessen, Tennessee Valley Authority; J. Reese Voshell, Virginia
Polytechnic Institute and State University; Tina White, Clemson
University. ~
Original illustrations for this paper have been prepared mostly by
Esta Belcher, Staff Artist, Department of Zoology, University of
Florida; and Janice G. Peters, Laboratory of Aquatic Entomology,
Florida A & M University.
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Figure 1. Lateral view of male imago of Baetisca rogersi Berner (after Pescador
and Peters, 1974).
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METHODS AND MATERIALS

In addition to the Baetisca specimens we collected and those we reared in the field
and laboratory, several other collections were also made available for study.
Cooperating individuals and organizations are listed above.

The technique described by Towns and Peters (1978) was followed in preparing
the specimens for SEM observation. All measurements were made using a calibrated
ocular micrometer and they are given to the nearest 0.5 mm. The relative length of
eachof the segments of the foreleg of the male imago of the genus was compared to
the length of the fore tibia and is expressed as a ratio. These are average ratios based
on male specimens of all species of the genus. The ratio of length to width of the
nymphal mesonotal shield was obtained by measurement of the maximum length as
related to the width at the base of the lateral spines.

Localities, stages (N for nymph; A for adult, which includes both imago and
subimago), and deposition of examined specimens are given in the treatment of each
species to facilitate access to specimens for future reference. Abbreviations for
‘depositories are as follows: California Academy of Sciences (CAS), Clemson
University (CLU), Cornell University (CU), Canadian National Collections (CNC),
Florida A & M University (FAMU), Florida State Collection of Arthropods
(FSCA), Harvard University (HU), Illinois Natural History Survey (INHS), State
Biological Survey of Kansas (SBSK), University of Florida (UF), University of
Michigan (UMich), University of Minnesota (UMinn), University of Tennessee
(UT), University of Utah. (UU), University of Wisconsin (UW), and Virginia
Polytechnic Institute and State University (VPISU).

" Genus Baetisca Walsh
Figure 1

Baetisca Walsh 1862:378; Ulmer 1920:130; 1933:209; Traver 1931:45; McDunnough
1932:213; Spieth 1933:358; Vayssiere 1934:406; Needham, Traver, and Hsu
1935:556; Berner 1950:147; 1955:1; 1959:8; Burks 1953:75; Fontaine 1957:49;
1958:140; Edmunds 1960:102; Leonard and Leonard 1962:62; Lehmkuhl
1972:1015; Pescador and Peters 1974:162; Edmunds, Jensen, and Berner 1976:
272; Demoulin 1979: 1, Type species: Baetis obesa Say, by monotypy.

SPECIES INCLUDED. — B. becki Schneider and Berner 1963:183; B. berneri Tarter
and Kirchner 1978:209; B. callosa Traver 1931:57; B. carolina Traver 1931:51 (= B.
thomsenae Traver 1937:61); B. columbiana Edmunds 1960:102; B. escambiensis
Berner 1955:2; B. gibbera Berner 1955:11; B. lacustris McDunnough 1932:214 (= B.
bajkovi Neave 1934:166); B. laurentina McDunnough 1932:214; B. obesa (Say)
1839:378; B. rogersi Berner 1940:156; B. rubescens (Provancher) 1876:267.

IMaco. Length. — male body 5.0-11.7 mm, forewing 6.0-12.8 mm; female body
5.5-12.3 mm, forewing 7.0-16.1 mm.

Head. — Posterior margin slightly emarginate at median line. Male eyes large,
almost contiguous to contiguous dorsally, posteriorly projected almost covering
pronotum. Female eyes small, separated on meson of head by a distance equal to
twice the width of an eye.
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_ Thorax. — Pro- and metathorax reduced; mesothorax robust with well-
developed scutellum extended beyond posterior margin of metanotum. Prosternum
with 2 prominent spinous projections between fore coxae.

Wings..— Membrane, of fore- and hind wing hyaline or flushed with ruby or
orange to reddish-brown; maximum  width of forewings approximately 1/3 the max-
imum length; outer margin shghtly scalloped; veins CuA and CuP parallel at base,
slightly divergent distally; vein A, terminates in outer. margin of wings, veins A; and
A, short, end distally near base of wing; cubital intercalaries absent. Hind wing
almost circular with blunt costal projection near base; length approximately 1/3 of
forewing, maximum width approximately 5/6 the maximum length; basal 1/2 with
numerous crossveins; long intercalaries present. .

"Legs. — Male: Foreleg almost as long as body; ratio of segments to that of tibia
(approximately) — femur = 1.34, tibia = 1.00, tarsal segments 1 = 0.72, 2 = 0.43,
3 =0.41,4 = 0.33, 5 = 0.22; fore tarsal claws similar, blunt; meso- and metatarsal
claws dissimilar, one hooked, the other blunt. Tarsal segment 1 of meso- and
metathoracic legs fused with tibia and subequal to length of segment 5. Female;
Foreleg approximately 1/2 length of body; fore, meso-, and metatarsal claws
dissimilar, one hooked, the other blunt.

Abdomen. — Short and chunky, sharply tapered distally; segments 2-5 short, of
subequal length; tergite 6 with weakly developed middorsal transverse elevation
usually with network of fine black linings. Malé€ genitalia (fig. 2e): genital forceps
2-segmented with segment 1 indented giving appearance of segmentation, prominent
median knob on inner margin; basal 1/2 of inner margin crenulate with minute
hairs, apical 1/2 including entire margin of 2 with short, peg-like setae; segment 2
approximately 1/6 length of segment 1. Penes sharply (fig. 2g) to gradually tapered

-apically (fig. 2h-j), base sharply (fig. 2j) to gradually enlarged (fig. 2i); penes with
prominent subapical process. Female sternite 9 deeply cleft apically. Cerci slightly
shorter than body length, median filament rudimentary, unsegmented.

SuBmMAGO. — Wing membranes brown-checkered with numerous whlte spots of
various sizes and patterns (fig. e, f). .

EcG. — Oval; polar cap present; chorion with pronounced rldges and minute
fiber coils (figs. 3a-d).

MATURE NYMPH., — Length: body 6.0-13.9 mm; caudal filaments 1 8-3.5 mm.

Head: Hypognathous; gena flared and rounded (fig. 13b) or angulate (fig. 10b) to
spinous.(fig. 10d). Antennae 7-10 segmented. Mouthparts as illustrated (figs. Sa-f).
Labrum rectangular, length approximately 1/2 maxiinum width; prominent dorsal
tubercles and thick marginal spinous hairs present. Mandibles with almost straight
outer lateral margin and with prominent dorsal tubercles; short prosthecae with hair
tuft, and sclerotized knob-like projection below. molar ‘area. Maxillae with long,
sinuous cardo; palpi 3-segmented with segment 1 shortest, segments 2 and 3 of sube-
qual length; galea-lacinia with both slender and broad long spinous apical crown.
Lingua of hypopharynx oval and broad with short spinous apical hairs, superlingua
with moderately long apical hairs. Labial submentum greatly expanded laterally,
palpi 3-segmented, segment 1 slightly longer than segment 2, inner apical corner of
segment 2 with finger-like projection which forms pmcer-hke structure with short
segment 3; glossae twice as broad as paraglossae.

TRANS. AMER. ENT. SOC., VOL. 107
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Thorax: Pronotum narrow, fused with massive mesonotal shield which covers
metanotum and abdominal tergites 1-5-and basal 1/2 of tergite 6. Prosternum nar-
row and prominently indented; meso- and metanotum fused. Legs short; fore coxae
with stubby basal spine fitted in prosternal indentation; femoral venter with promi-
nent tubercles with hairs (fig. 8a); tibiae short, approximately 2/3 length of tarsi;
tarsal claws slender, non-denticulate (fig. 5g).

Abdomen: Gills on segments 1-6 (figs. 6a-f); gill 1 with long pointed dorsal
lamella and enormous fibrilliform portion consisting of ramified tracheal branches;
gill 2 greatly flattened and expanded covering gills 3, 4, and 5; gills 3 structurally
similar to gill 1, except smaller and dorsal lamella is not as pointed; gills 4 and 5 with
blunt lamella and reduced fibrilliform portion; gill 6 reduced, oval with transparent
apical 1/2 and fitted exactly into dorsal concavity of pyramidal structure on tergite
6. Prominent black spot fiear base of gills 2-5, largest on tergite 2; tergite 6 with
prominent truncated pyramidal structure (f1g 4b); tergites 7-10 and posterior 1/2 of
tergite 6 with prominent tubercles (fig. 8¢). Sternltes 2-5 of subequal length; sternite
6 longer than those anterior to it. Posterolateral projections on segments 6-9.
Caudal filaments: cerci and median filament subequal length with thick ven-
trolateral hairs except at extreme base (fig. 8f)

~
\

Subgenus Fascioculus Pescadof"’éhd Berner, new subgenus

IMAGO. — Length: Male body 9.5-10.0 mm, forewing 8:0-10.0 mm; female body
9.0-11.0 mm, forewing 10.0-12.0 mm. ="

Head: Eyes striped vertically with alternate light and dark bands.

Thorax: TForewings flushed throughout with ruby color.

Abdomen: Penes sharply tapered near apex (fig. 2g).

NyYMPH. — Length: body 10.0-13.0 mm, caudal filaments 2.0-3.0 mm.

Head: Lateral and anterior margins with long hairs (fig. 12b); frontal projection
absent (fig. 12b). Eyes striped vertically with alternate light and dark bands.

Thorax: Mesonotal shield compressed dorsoventrally and with long, marginal
hairs; lateral spines narrow, base almost linear throughout its entire length; deep
and narrow notch near posterior margin ofs notal shield (fig. 12b). Sterna lack
distinct markings.

Legs: Ventral surface of femora relatlvely smooth; weakly dentate, with long
hairs arising on small tubercles (fig. 8b); tarsal claws slightly curved (fig. 12b) and
more than 2/3 length of tibiae. ‘

Abdomen: - Long hairs on lateral margins; posterolateral projections on
segments 6-9 outcurved (fig. 12b). Sterna lack distinct markings.

Etymology: fasci (L.) = a band; oculus (L.) = an eye.

Type species: ' Baetisca escambiensis Berner.

Discussion: Fascioculus is monotypic and is known only from extreme north-
western Florida. The characters given above distinguish the subgenus from
Baetisca s.s.
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Subgenus Baetisca s.s. Walsh "

IMAGO. — Length: Male body 5.0-11.7 mm; forewing 7.0-12.8 mm; female
body 5.5-12.3 mm, forewing 7.0-15.6 mm.

Head: Eyes uniformly colored.

Thorax: Forewings hyaline to partly or entirely flushed with orange or reddish
~ brown. , - ’

. Abdomen: Penes gradually tapered apically (fig. 2e).

NYMPI;I. — Length: body 6.0-13.9 mm; caudal filaments 1.8-3.0 mm.

Head: Margins glabrous or with few minute hairs on basal 1/3 of lateral
margins; frontal projection present (fig. 4a). Eyes uniformly colored.

Thorax: Mesonotal shield strongly convex, marginally glabrous or with few
minute hairs; base of lateral spines broad (fig. 4a); with or without broad and
shallow median depression near posterior margin of mesonotal shield (fig. 4b). Ster-
na with distinct markings (fig. 13b).

Legs: Ventral surface of femora granulate (fig. 8a); cleft setae arising on promi-
nent tubercles (fig. 8c); tarsal claws strongly curved (fig. 5g), less than 1/3 length of
tibiae.

Abdomen: Lateral margins glabrous or with few minute hairs. Posterolateral
projections on segments 6-9, incurved (fig. 4a). Sterna with distinct markings (fig.
13b).

Type species: Baetisca obesa (Say).

Discussion: Baetisca s.s. consists of eleven species which are widely distributed
over most of eastern North America, into the Great Plains, and to the Northwest
Territories of Canada. The characters given above distinguish it from the subgenus
Fascioculus.

Key TO IMAGOES

1 Penes sharply tapered distally (fig. 2g); eyesstriped..........ccovviiven...
P subgenus Fascioculus, B. escambiensis Berner

Penes smoothly tapered distally (fig. 2h-j); eyes uniformly colored..........
......................................... subgenus Beetiscas.s., 2

2(1) -Wings fully or partially flushed with orange, yellowish, to reddish-brown
(figs. 1,28, B) o oottt i e e e i e 3

Wings hyaline, rarely with brown tint at extreme base. . ... et 7

3(2) Abdominal tergite 10 with a pair of small dark-brown spots; basal 1/3 or
less of hind wing faintly flushed with orangebrown...................
.................................... B. becki Schneider and Berner
Abdominal tergite 10 lacks spots; basal 1/2 or entire hind wing flushed with

orange, yellowish, toreddish-brown . ................ ... c.ii.iL.. 4
4(3) Basal 3/4 or less of hind wing flushed with reddishbrown ............... 5
Entire hind wing flushed with orange or yellowish-brown................ 6

5(4) Basal 1/3 of forewing and basal 3/4 of hind wing strongly flushed with
dark reddish-brown (fig. 2a, b); abdominal tergites 7-9 with transverse
anterior marginal blackband..................... . B. rogersi Berner

TRANS, AMER. ENT. SOC., VOL, 107
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6(4)

72)

8(7)

9(8)

2(1)

30
4(3)

52)
" 6(5)

7(6)
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Basal 1/2 of fore- and hind wings faintly flushed with reddish-brown;
abdominal tergites 7-9 lack anterior marginal banding. . ...............
............................................... B. carolina Traver

Penes lanceolate, gradually enlarged basally (fig. 2i); basal 1/3 of forewing
and entire hind wing flushed with orange..... B. rubescens (Provancher)

Penes ovate, abruptly enlarged basally (fig. 2j); basal 1/3 of forewing and
entire hind wing faintly flushed with yellowish-brown............ s
...................................... B. berneri Tarter & Kirchner

Penes lanceolate, apically blunt (fig. 2i) ............c.oveinn B. obesa (Say)

Penes deltoid, apically pointed (fig. 2h).........cooviiiiiiiiieiann 8

Abdominal sterna dark brown, posterior margin of sternites 6-8 almost black;
sterna with broad, brownish, elongate, anterolateral markings .........
............................................... B. gibbera Berner

Abdominal sterna pale to light brown; markings absent ................ .9

Longitudinal veins of forewing brown . ......... B. laurentina McDunnough

Longitudinal veins of forewing pale, vein C, Sc, and R pale to light brown
........................................ B. lacustris McDunnough

KEY To MATURE NYMPHS

Eyes striped; abdominal segments 6-9 with long, thick, lateral hairs (fig. 12b),
posterolateral projections outcurved (fig. 12b); tarsal claws more than
2/3length of tibiae....... subgenus Fascioculus, B. escambiensis Berner

Eyes uniformly colored; abdominal segments 6-9 either glabrous or with few
minute hairs (fig. 13); tarsal claws less than 2/3 length of tibiae .. .......
................................................. Baetiscas.s., 2

Genal spines present (fig: 10¢). .. co v vl 3

Genal spines absent (fig. 10b) ... ...vvveniiniin i 5

Lateral spines of mesonotal shield blunt (fig. 14a) ...........cooeniennnnn
........................................ B. rubescens (Provancher)

Lateral spines of mesonotal shield sharp pointed (fig. 11b)............... 4

Caudal filaments prominently banded with dark brown at base (fig. 10d)
e e B. berneri Tarter & Kirchner

Caudal filaments unbanded (fig. 11b). .. ................ B. carolina Traver

Dorsal projections on mesonotal shield well developed, distinctly taller than
medial hump (Fig. 7€) . .« vt vr v e 6

Dorsal projections on' mesonotal shield weakly to moderately developed,
height less than, or subequal to, that of medial hump (fig. 70). ... .. .. 8

Lateral spines prominent, long, sharp pointed (fig. 9a); thoracic and abdom-
inal markingsasinfig. ¥a,b.............. B. becki Schneider & Berner

Lateral spines shorter; thoracic and abdominal markings not as above (fig.
j 2T T ) P B R R 7

Frontal projection well developed, distinctly extended beyond anterior margin
of head (fig. 12a); ventral margins of mesonotal shield lack dark-brown
outline (fig. 13d); abdominal sternites 2-6 with prominent dark-brown
spots near lateral margins . ........ooo i B. obesa (Say)
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FIGURE 2. Adult male structures of Baetisca: a. forewing; b. hind wing; c. tenth
abdominal segment to show vestigial median filament; d-e. ventral view of genitalia;
f. fore claw; g-j. penes; g. B. escambiensis; h. B. gibbera, lacustris, laurentina; i. B.
becki, obesa, rogersi, rubescens; j. B. berneri, carolina.

TRANS. AMER, ENT. 50C., voL. 107



172 MAYFLY FAMILY BAETISCIDAE

Frontal projection developed, not extended beyond anterior margin of head

(fig. 13c); ventral margin of mesonotal shield prominently outlined with

dark brown (fig. 13d); abdominal sternites 2-6 lack prominent -dark-

brown sublateral spots but freckled with brown (fig. 13d). .............
....................................... B. laurentina McDunnough

., 8(5) Mesonotal shield strongly flared with lateral margins almost straight
diagonally (fig. 11c); mesonotal shield length subequal to width, mid-

dorsal depression absent (fig. 4b); lateral spines of mesonotal shield as
longaswidthatbase .......... ... .cociviei ol B. gibbera Berner
Mesonotal shield weakly flared with lateral margins prominently curved near

base of lateral spines (fig. 13a); mesonotal shield distinctly longer than -

_ width and middorsal depression present (fig. 4b); lateral spines of
mesonotal shield more than 1-1/2 times as long as width at base . . ... ... 9

9(8) Thoracic and abdominal sterna freckled with brown spots (fig. 13a, b); promi-
nent brown spot on sternum medial to each coxa; margins of mesonotal

spines weakly crenulate (fig. 13a); posteromedian elevation on-abdominal

tergites 7-9 weakly developed (fig. 4b)........ B. lacustris McDunnough

Thoracic and abdominal sterna variable; lateral margins of mesonotal spines
serrate (fig. 11a); posteromedian elevation on abdominal tergites 7-9

well developed (fig. 4b). ............ i B. rogersi Berner

Baetisca (Baetisca) becki Schneider and Berner
Figures 2i, 4a, 7e, 10a,b, 15¢ J

Baetisca becki Schneider and Berner 1963:183; Schneider 1967:203; Pescador and
Peters 1971:329; Edmunds, Jensen, and Berner 1976:272; Berner 1977:35;
Berner and Pescador 1980:519.

MALE IMAGO (in alcohol). — Length: body 6.2-6.8 mm; forewing 7.0-8.0 mm;
caudal filaments 5.5-6.5 mm.

Head: Light brown. Scape and pedicel of antenna brown, flagellum yellowish.
Eyes contiguous dorsally.

Thorax: Pronotum _light brown, posterior margin darker. Mesonotum
yellowish-brown, anterior 1/3 of lateral margins and inner parapsidal furrows -
reddish-brown; mesoscutellum light grayish-brown to dark shiny brown, black
underneath apex. Metanotum dark brown. Sterna yellowish, mesofurcasternum
light brown.

Wings: Longitudinal veins of fore- and hind wings light brown, base darker;
crossveins colorless; membrane of fore- and hind wings hyaline, stigmatic area of
forewing translucent white, basal 1/7 and costal membrane of forewings and basal
1/4 of hind wings faintly flushed with orange brown.

Legs: Yellowish; forelegs slightly darker; dorsum of tarsal claws light brown,
venter pale yellow; light brown band on tarsal joints, more pronounced on meso-
and metatarsi. :
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Abdomen: Terga orange brown, tergites: 1-6 darker, remnants of gill at-
tachments purplish-brown; interrupted median: longitudinal dark-brown line on
tergltes 6-9; tergite 10 with 4 pair of small dark brown spots. Sterna pale yellowish.
Genital forceps pale yellow, apex slightly darker; penes pale yellow,-lanceolate,
apically blunt and gradually enlarged basally (fig. 2i). Cerci yellow with light brown
annulations at articulations; vestigial median filament pale yellow, reddish brown at
extreme base.

~ FEMALE IMAGO (in alcohol). — Length body 6.0-7.0 mm; forewing 7 0-8.5 mm;
caudal filaments 4.5-5.5 mm.

‘Head: Brown. Color of antenna as in male imago.

" Thorax: . Color and markings as in male imago except for being slightly paler.
. Wings: Color of membrane and veins as in male imago.

Abdomen: ~ Color and markings of terga and sterna as in male imago; sternite 9
shallowly cleft midposteriorly, depth approximately 1/10 maximum width of
sternite. Caudal filaments yellowish, base darker.

MATURE NympH (in alcohol). — Length: body 6.0-7.5 mm, caudal filaments
2.0-2.6 mm.

‘Head:  Yellowish, dorsum mottled with reddish-brown. Frontal projection
- prominent, slightly bifid. Genae strongly flared, broad and truncate (fig. 10b).

' Thorax: Mesonotal shield relatively broad, ratio of length to width 1.3:1.0;
‘prominent ‘anterolateral lobe angular; lateromedial lobe broad, smoothly curved;
lateral spines relatively long, approximately twice as long as width at base, sharp
pointed; dorsal projections prominent, distinctly higher than medial hump;
mesonotal shield yellow with brown mottling (fig. 4a, 10a); 6 conspicuous circular
areas without mottling; lateral margins crenulate. Sterna yellowish; prosternum with
1 prominent dark-brown spot; meso- and metasterna with several dark-brown spots
(fig. 10b).

Legs: Brownish-yellow; metafemur with 2-3 dark-brown  ventral - spots,
mesofemur with 1-2, and profemur with 0-1.

Abdomen: Tergites 5-6 with broad, dark-brown, dorsolateral mottling; tergites
7 and 9, and posterior 1/3 of tergite 6, with fine dark-brown mottling; narrow
longitudinal dark-brown line on tergites 7-9, interrupted by posteromedian eleva-
tion. Sterna yellow with several large dark-brown spots, most numerous on sternite
6, least on sternite 9 (fig. 10b). Posterolateral projection on tergites 6-9 well
developed, largest on tergite 9 (fig. 10a); posteromedian elevation on tergites 7-9
well developed, largest on 9. extending almost 1/3 length of tergite 10. Caudal
filaments brownish-yellow.

Variations: Only slight color variation occurs among imagoes of B. becki. Few
imagos have the median arégs of tergites much paler than lateral area, while others
have a more or less uniform dark-brown abdominal terga. Whitish granulation on
the head, thorax, and abdomen obfuscates the true body color of some female
imagoes.

Nymphs of B. becki differ slightly in pigmentation. Some nymphs have few to
several brown mottled areas on the ventral margins of the mesonotal shield while
others lack pigmentation. Most nymphs have a linearly arranged transverse row of
dark-brown spots on sternites 6-9 while others have spots scattered on most ster-
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FIGURE 3. a-d. SEM photographs of B. rogersi egg. a and c. to show polar cap;
b. chorionic sculpturing; d. fiber coils on chorionic surface. e and f. Forewings of
male subimago. e. B. lacustris; f. B. rogersi.
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nites. Few nymphs have sternites 8 and 9 with 2 dark-brown spots or none on ster-
nite 9; others, particularly thie females, have both sternites with more than 2 spots.

. Geographical Distribution: Baetisca becki is strictly a Coastal Plain species oc-
curring in northwest Florida and south Alabama (fig. 15¢).

Discussion: B. becki can be distinguished from the other
species of the genus by the following combination of characters. In
the imagoes; (1) basal 1/7 and costal membrane of forewings and
basal 1/4 of hind wings are faintly flushed with orange-brown; 2
- abdominal tergite 10 has a pair of small black spots; and (3) penes
are lanceolate, apically blunt and gradually enlarged basally (fig.
2i). In the nymphs: (1) frontal projection is developed and slightly
bifid (fig. 10a); (2) genae are greatly flared, broad and truncate
(fig. 10b); (3) mesonotal shield has relatively long, laterally ser-
rated, sharp-pointed spines (fig. 10a); (4) dorsal projections are
prominent and spinous, distinctly higher than the medial hump
(fig. 4a); and (5) thoracic and abdominal sterna have large, dark-
brown spots (fig. 10b).

Baetisca becki appears to be most closely related to B. rogersi but
can be distinguished from it by any of the following characters. In
the imagoes: (1) male eyes are contiguous dorsally; (2) basal 1/7
and costal membrane of forewings and basal 1/4 of hind wings are
faintly flushed with orange brown; and (3) abdominal tergite 10 has
a pair of small black spots. In the nymph: (1) thoracic and ab-
dominal sterna have several large dark-brown spots (fig. 10b); (2)
lateral margins of mesonotal shield crenulate but not serrated (fig.
10a); and (3) dorsal projections of mesonotal shield are spinous and
distinctly higher than the medial hump (fig. 4b).

Biology and Ecology. — Nymphs of B. becki are generally sym-
patric with B. rogersi except becki nymphs appear to be more abun-
dant in swifter and deeper water with more shifting sand than
rogersi nymphs living in the same river (Pescador and Peters, 1971;
Berner and Pescador, 1980). Schneider and Berner (1963) collected
nymphs in swiftly flowing sand-bottomed streams. Nymphs have
been collected from September through May, and adults from
February through Mag.

Specimens Examined. — ALABAMA: Clay Co: Cheaha Ck, 10 II 77 (N) (UT).

Washington Co: 29 V 56 (N) (FSCA). FLORIDA: Okaloosa Co: Blackwater R,
4-1/2 mi NW Holt, 18 III 71 (N, A reared) (FAMU), 16 1V 71 (N) (FAMU), 23 [V 71

(A) (FAMU), 7, 8, 22, 27 IV 72 (N) (FAMU), 27 IV 73, 6 V 73 (N) (FAMU), 20-27

TRANS. AMER. ENT: SOC., vOL. 107



176 MAYFLY FAMILY BAETISCIDAE

frontal projections

gena (genal shelf)

-. " .t e » ) P
anteromedian
hump ;

lateral spine
i

dorsal

projections gena (genal shelf)

frontal projection

anteromedian
hump

pos’tercal::l‘ceral/v

projection

medial
hump

/U: dorsal

projections

middorsal
depression

R
N

posteromedian
elevations

FiGURE 4. a. Dorsal view of B. becki nymph to show structures; b. lateral view
of B. rogersi nymph to show structures.



MANUEL L. PESCADOR AND LEWIS BERNER 177

IV-74.(N) (FAMU), 5 V 74 (N) (FAMU), 24 V 74 (N, A reared) (FAMU), 28 I11 75
< (N) (FAMU), 5177 (N) (FAMU), 5 11 77 (A) (FAMU), 5 IV 77 (A reared) (FAMU),
15-20 IV 77 (A) (FAMU), 28 IV 77 (A) (FAMU), Blackwater R, Bryant Bridge, 24
IV 70 (N) . (FAMU), 9V 70 (N, A reared) (FAMU), 20 II 71 (N) (FAMU), 26 IV 73
(N)-(FAMU), Blackwater R, Kennedy Bridge, 26 IV 70 (N) (FAMU), 27-29 IV 72
(N, A reared) (FAMU), 2 V 73 (A) (FAMU), Blackwater R, 4-1/2 mi NW Cannon
Town, 11-12'1X 68 (N) (FAMU), 16 IX 68 (N) (FAMU), 26-27 IV 69 (N) (FAMU),
211171 (N) (FAMU), Blackwater R at Fla Hwy 4, 9 111 60 (N) (FAMU), Blackwater
R 4 mi NW Baker, 13 III 71 (N) (FAMU), Ates Creek, 4 mi NW Holt, 16 IV 71 (N)
.. (FAMU). Santa Rosa Co: Blackwater R, Riley Bluff, 11 II 72 (N) (FAMU), 8,271V
. 72:(N) (FAMU), Sweetwater Creek, 9 III 60 (N) (UF).

Baetisca (Baetisca) berneri Tarter and Kirchner
Figures 2j, 9a, 10c,d, 15a

o Baetisca berneri Tarter and Kirchner 1978:209; Berner and Pescador 1980:513.

MAaLE IMAGO (in alcohol). — Length: body 9.5-9.8 mm; forewing 9.5-9.8 mm;
caudal filaments 7.5-8.0 mm.

Head: Light brown, darker around bases of ocelli and antennae. Antennae light
brown, progressively paler distally. Eyes almost contiguous dorsally.

Thorax: Pronotum vyellowish with thin dark-brown marginal linings.
Mesonotum yellowish, median longitudinal suture, parapsidal furrows, margins and
apex of mesoscutellum yellowish medially with 2 small brown elevations.
Metanotum brown. Sterna yellowish, pro- and metasterna paler and translucent.

Wings: Longitudinal veins of fore- and hind wings brown, slightly darker
toward base; costal and subcostal veins of forewing with pale median interruptions;
crossveins on basal 1/2 of fore- and hind wings light brown, remainder pale;
stigmatic area opaque white; hind wings and basal 1/3 of forewings, including 2/3
of costal and subcostal membranes, faintly flushed with reddish-brown.

Legs: Light brown; coxae darker, tarsi and apical 2/3 of tibiae paler; meso- and

metatarsal joints with narrow brown band; claws shiny brown.
Abdomen: Terga light brown, darker on tergites 1-6; remnants of gill at-
tachments and posterior margins of tergites 4-8 purplish-brown; pleural folds of
tergites '1-6 with granular purplish-brown markings. Sterna brownish-yellow,
posterior margins of sternites 4-5 and 7-8 purplish-brown; sternites 2-6 with promi-
nent’ mediolateral black spots, greatly reduced on sternite 6. Genital forceps
brownish-yellow, inner lateral margin paler, joints purplish-brown. Penes brownish-
yellow, ovate, apically blunt and greatly enlarged basally (fig. 2j). Cerci yellowish;
vestigial median filament yellowish to reddish-brown.

FEMALE IMAGO (in alcohol). — Length: - 9.0-11.0 mm; forewing 11.0-13.0 mm;
caudal filaments 6.0-8.0 mm.

Head: Brownish-yellow, darker along margins. Color of antennae as in male
imago.

Thorax: Pro- and mesonota greenish-yellow; median area of mesonotum, basal
hump, and apex of mesoscutellum brown. Color and markings on remainder of nota
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including sterna as in male, except sternal intersegmental joints faintly washed with
purplish-brown.

Wings: - Color as in male imago.

Legs: Color as'in male, except bandings on tarsal joints not as pronounced.

Abdomen: Color of terga as in male, markings not as pronounced; posterior
margins of térgites 4-5 and 7 purplish-brown. Sterna pale yellow, markings as in
male. Color of caudal filaments as in male.

MATURE NYMPH (in alcohol) — Length: body 7.5-11.5 mm; caudal ﬁlaments
2.0-3.0 mm.

Head: Brownish-yellow with few reddish-brown spots. Frontal pmJectlon weak-
ly developed, truncate (fig. 10c). Genal spines well developed with upcurved brown
tips, clearly visible when viewed dorsally (fig. 10c). Antennae yellowish, distal
segments light brown.

Thorax: Mesonotal shield broad with ratio of length to width 1.15:1.00;
anterolateral and lateromedial lobes weakly developed (fig. 4a); lateral spines short,
length subequal to slightly longer than width at base (fig. 10c); dorsal projections
weakly developed, distinctly lower than medial hump (fig. 4b); posteromedian dor-
sal depression shallow and broad (fig. 4b). Mesoriotal shield with small reddish-
brown tubercles and linearly arranged reddish-brown mottling (fig. 10c); lateral
margins finely crenulate. Sterna yellowish with reddish-brown tubercles.

Legs: Coxae brown, claws shiny brown, remainder of legs yellowish; femora
with broad, dark-brown basal band and prominent black tubercles; tibiae and tarsi
with prominent dark brown bands.

Abdomen: Tergites 7-9 and including posterior 1/3 of tergite 6 with dark brown
spots similar to those in fig. 10c, fewest on tergite 9; median longitudinal,’ dark-
brown line on tergites 7-9 interrupted by posteromedian elevations (fig. 9a); small
reddish-brown tubercles on tergites 7-10; lateral margins of segments 6-9 finely
crenulate with few minute hairs. Sterna yellowish with extensive dark-brown
mottling, least on sternite- 9 (fig. 10d); an inconspicuous dark-brown spot near
lateral borders of sternites 2-6 (fig. 10d). Posterolateral projections on segments 6-9
weakly developed, largest on segment 9; posteromedian elevation on tergites 7-9
weakly developed, largest on 9 and extending approximately 1/5 the length of tergite
10. Caudal filaments yellow with pronounced dark-brown basal band (fig. 10c).

Variations: Except for the difference in the depth of the apical cleft of female
sterniteé 9 in which one of ‘the three available female imagoes has a distinctly
shallower apical cleft than the others, no other variation was noted among the
adults.

Nympbhal variations include the general body color, marking on the labrum and
abdominal tergite 10, and varying degrees of markings on abdominal sternite 9.
Nymphs are generally yellowish-brown except a few which are dark reddish-brown
and have the base of the lateral spines of the mesonotal shield and the dark-brown
banded legs greenish-yellow. Several nymphs have a transversely broad, basal black
band on the labrum while others lack such marking. Similarly abdominal tergite 10
in some nymphs has dark-brown markings which are lacking in others. Few nymphs
have the basal 1/3 of abdominal sternite 9 mottled with dark brown, while others
have the basal 1/2 to almost the entire length of the same sternite mottled.
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d.

FIGURE 5. a-f. Mouthparts of mature nymph of B. rogersi: a. left mandible; b.
hypopharynx; ¢. labium (dorsal view on left, ventral on right); d. right maxilla; e.
labrum; /. apex of maxilla, enlarged; g. Fore claw (after Pescador and Peters, 1974).

Geographical Distribution: Baetisca berneri occurs in the Appalachian regions
of Virginia, West Virginia, Pennsylvania, and Tennessee (fig. 15a).

Discussion. — Tarter and Kirchner (1978) described B. berneri
from mature nymphs and suggested that it appears to be closely
related to B. carolina. The species is herein redescribed as addi-
tional specimens, including adults, were made available to us. The
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imagoes are described for the first time, with descriptions based on
reared specimens from the type locality.

Baetisca berneri can be distinguished from the other species of
the genus by the following combination of characters. In the
imagoes: (1) basal 1/3 of forewing and entire hind wing are faintly
washed with yellowish-brown; (2) abdominal sternites 2-6 have
prominent black, mediolateral spots; and (3) penes are ovate,
apically blunt and greatly enlarged basally (fig. 2j). In the nymph:
(1) frontal projection is weakly developed (fig. 10c); (2) genal
spines are developed, upcurved and sharp pointed (fig. 10¢c); (3)
lateral margins of mesonotal shield are finely crenulate; (4) dorsal
projections of mesonotal shield are weakly developed and are
distinctly lower than medial hump (fig. 4b); and (5) abdominal
terga have dark-brown spots similar to those shown in fig. 10c, and
sterna are extensively mottled with dark brown. : ;

Baetisca berneri appears to be most closely related to B. carolina
but can be distinguished from it by the apparently:lighter wing
color in berneri and the pronounced dark-brown bandings of the
nymphal caudal filaments.

Absence of more distinctive morphological characters to dif-
ferentiate B. carolina and B. berneri casts some doubts as to the
definitive species status of the latter. The species could very well be
a variant of carolina. An in-depth comparative study of the biology
and ecology of both species is necessary to develop a more accurate
assessment of their relationships.

The uncertain status of B. callosa and the possibility of B.
berneri being a synonym of it is pointed out in the discussion of
callosa. Immature nymphs of both species are similar and represen-
tatives of B. callosa are presently known only in this early stage of
development.

Biology and Ecology. — The nymphs seem to prefer slowly to
moderately flowing water where they live on a substrate mixture of
sand, gravel, and small stones (Tarter and Kirchner 1978). Reared
adults emerged in April and May and nymphs were collected from
March to October.

Specimens Examined: PENNSYLVANIA: Columbia Co: Raven Creek, 6 V 77

(N) (FSCA), West Creek, 29 VI 76 (N) (FSCA). Luzerne Co: Huntington Creek, 27
VII 76 (N) (FSCA), 30 VIII 77 (N) (FSCA). Sullivan Co: Loyal Sock Creek, 16-20
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FIGURE 6. Gills of mature nymph of B. rogersi: a. gill 1; b. gill 2; c. gill 3; 4. gill
4; e. gill 5; f. gill 6 (after Pescador and Peters, 1974),
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IX 79 (N) (FSCA), Little Money Creek, 20 IX 79 (N) (FSCA). TENNESSEE:
Greene Co: Paint Creek, 24 IV 47 (N)-(FSCA). VIRGINIA: Carrol Co: New River,
trib.- at Rt 52, 23 1II 76 (N) (FAMU). Floyd Co: Dodd’s Creek, 17 IV 74 (N)
(VPISU), Trib. Little River, Rt 8, 18 IV 74 (N) (VPISU), 141V 76 (N) (VPISU), 9V
79 (A) (VPISU). Giles Co: Big Stoney Creek, Rt 635, 8 IV 77 (N) (VPISU). Mont-
gomery Co: stream at Rt 637, Meth. Camp, 26 111 77 (N) (VPISU). Nelson Co:
Hargrove Creek, Rt 651, (A) (VPISU). WEST VIRGINIA: Mingo Co: Laurel Fork
of Pigeon Creek near Lenore, 18 IV 76 (N, A) (FAMU). Monongalia Co. near
Morgantown, 3 X ? (N) (UMinn). Smyth Co: Big Laurel Creek, 20 I 75 (N)
(FAMU).

Baetisca callosa Traver

Baetisca callosa Traver 1931:57; McDunnough 1932:213; Vayssiere 1934};386; Need-
* ham, Traver, and Hsu 1935:559; Daggy 1941:241; Berner 1955:1; 1959:8;
1963:186; . 1977:35; Berner and. Pescador 1980:513; - Edmunds 1960:102;
Edmunds and Allen 1957:323; Edmunds, Jensen, and Berner 1976:272;
Pescador and Peters 1974:163; Tarter and Kirchner 1978:209.

After making a very careful study of paratypes of Baetisca
callosa collected from West Virginia by Dr. J.G. Needham, we
have now concluded that the species is not recognizable.
Needham’s specimens, studied and described by Dr. J.R. Traver,
were less than half-grown nymphs which, at the time of Traver’s
work, appeared to her to be distinctive; we now know they are not.
She distinguished the species in 1931 as a “‘small nymph, lacking
both dorsal and lateral spines on the mesonotal shield, and with
prominent black bands across basal portion of setae. Very short
frontal processes.”’ "

Our examination of young nymphs of various species has shown
frequently that specimens which could be identified as callosa were
collected along with more mature, easily identifiable older nymphs.
For example, specimens of B. lacustris from Wisconsin and B.
laurentina from Manitoba and Alberta included young nymphs
which, had they not been taken with the older ones, would have
been identified as callosa.

Two paratype nymphs of B. callosa which Dr. Traver had given
to Dr. Richard Daggy when he was a graduate student at the
University of Minnesota were made available to us. Daggy
recognized the difficulties with callosa when he wrote in his discus-
sion of B. laurentina (1941, p. 242). N

A series of 31 immature naiads collected from the Churchill River,
Manitoba, August 5, 1937 (RHD), are tentatively placed here. They
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do not -have the dorsal and lateral spines developed more than as
rounded tubercles. In size, they correspond to two B. callosa Traver
paratypes kindly given the writer by Dr. Traver.

From examination of immature naiads of B. laurentina and other
Baetisca species, it seems to the writer that caflosa Traver merely
% represents a very young stage of some species probably already
“described — perhaps- carolina Traver. The particular species and
- synonomy involved will have to be worked out by careful rearings
" from the type locality in West Virginia. .

As we studied the two paratype nymphs, it became clear to us
that one of them might well be a young specimen of the recently
med B. berneri Tarter and Kirchner. The second nymph was not
fficiently mature to call it anything other than B. callosa.
ecause of the uncertainty of just what Traver was describing, we
ave. decided to assign the name callosa to no further specimens.
erhaps someone will be able at a later date to follow Dr. Daggy’s
gestion of rearing specimens from the type locality and will
nally be able to resolve the enigma.

ecimens examined: WEST VIRGINIA:: Preston Co.: Terra Alta, 28 VIII 30 (N)
dentified by J.R. Traver). Mineral Co: Elk Garden, Johnny Cake Run, 18 VIII 30
(Paratypes, UMinn).

Baetisca (Baetisca) carolina Traver
Figures 2j, 7b, 9b,c,f,g, 11b, 15a

agetisca carolina Traver 1931:50; 1932:112; 1937:61; McDunnough 1932:513;
‘Needham, Traver, and Hsu 1935:599; Berner 1950:147; 1955:17 (= thomsenae
ver); ‘1977:35; Edmunds and Allen 1957:323; Edmunds, .Jensen, and -Berner
:272; Tarter and Kirchner 1978:209; Berner and Pescador 1980:516.

isca thomsenae Traver 1937:61.

VIALE ‘IMAGO: (in alcohol). — Length: body, 8.0-10.0 mm; forewing, 8.0-11.0
im; caudal filaments, 6.5-7.8 mm.

{ead:’ ‘Brownish-yellow. Antennae yeliowish; Eyes almost contiguous dorsally.
horax: . Pronotum yellowish. Mesonotum - yellowish, median longitudinal
¢-darker and translucent; outer and inner parapsidal furrows brown, base and.
ubmedlan areas of scutellum reddish-brown, almost black underneath. Metanotum
Sterna yellowish, darker along margins; mesosternum translucent, colorless.

s:'Longitudinal veins of fore- and hind wings light brown, basal 1/3
igmatic area of forewing opaque white; basal 1/2 of fore- and hind wings
v flushed with reddish-brown.

;s- Fore legs ‘pale yellow to greenish-white, claws darker. Meso- and
horacic legs yellowish, progressively paler toward tarsi; tarsal joints with pale
band; claws shiny brown.
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o

FiGure 7. Lateral view of nymphal mesonotal shield a. B. gibbera; b. B.

carolina; c. B. ebesa; d. B. regersi; e. B. becki-
prosersr e renttug olesa

Abdomen: Terga brownish-yellow to purplish-brown, darker on tergites 1-6;
pleural fold with granulate dark-brown markings. Sterna pale yellow to light brown;
sternites 2-6 with prominent black spot near lateral borders, reduced and elongate
on sternite 6. Genital forceps yellowish. Penes dark yellow, lanceolate, apically
blunt and gradually enlarged basally (fig. 2d). Cerci pale yellow, darker towards
base; vestigial median filament pale yellow to reddish-brown.

FEMALE IMAGO (in alcohol). — Length: body, 9.0-11.0 mm; forewing, 10.0-12.0
mm; caudal filaments, 5.0-6.0 mm.

Head: Yellowish, faintly flushed with brown. Antennae yellowish.

Thorax: Color slightly paler than that of male, markings similar. Color of wings
and legs as in male; prosternal process less bifid than in male. Cerci and vestigial me-
dian filament yellowish.

MaTURE Nymp (in alcohol) . Lengrh:  body, 8.5-13.9 mm; caudal filaments,
2.0-3.0 mm.

Head: Yellowish to light brown with brown mottling and small, dark-brown
tubercles; black spot between base of eye and genal spine. Frontal projection weakly
developed, almost truncate apically (fig. 11b). Genal spines well developed and with
upcurved brown tips (fig. 11b); clearly visible when viewed dorsally. Antennae
yellowish, distal flagellar segments darker.

Thorax: Mesonotal shield broad with ratio of length to width 1.2:1.0.
Anterolateral and lateromedial lobes weakly developed (fig. 4a); lateral spines ap-
proximately 1.5 times as long as width at base, sharp pointed (fig. 11b); dorsal pro-
jections weakly developed (fig. 7b) and distinctly lower than medial hump.
Mesonotal shield yellowish with small, dark-brown tubercles and brown oblique
markings similar to fig. 11b, ventral margins with brown mottling, cluster of small
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aleyellow -circular spots near anterolateral corners; lateral margins finely
ulate. Sterna yellowish with brown mottling and dark brown tubercles.
' .Coxae brown, claws shiny brown, remainder of segments yellowish;
of femora with dark-brown tubercles; tibiae with basal brown band; tarsi
ith median brown band.
domen:  Tergites 7-9 brownish-yellow with variable dark-brown markings

1g 9b,c,f,g); median longitudinal dark-brown line on tergites 7-10 interrupted by
'omedlan elevation on tergites 7-9, continuous on tergite 10; prominent black-
brown tubercles on tergites 7-10. Lateral margins of segmqnts 6-9 crenulate and with
s hairs. Sterna yellowish with brown markings and small dark-brown tubercles.
osterolateral projections on segments 6-9 weakly developed; posteromedian eleva-
on tergites 7-9 weakly developed, largest on tergite 9 and extending almost 1/5
ngth of tergite 10. Caudal filaments yellowish to light.brown.

Variations: The nymphs exhibit a few  morphological variations. .Mature
ymphs collected from Tennessee and Virginia and a few from North Carolina
erally. have a broader mesonotal shield and shorter lateral spines than those from
th Carolina, Georgia and most of North Carolina. Five nymphs from each of
es¢ areas were measured and we found that those from Tennessee, Virginia, anda
w from North Carolina have the width of the mésonotal shield approximately 9/10
.the maximum length and the- lateral spines as long ‘as their width at the base.
ymphs from Georgia, South Carolina, and many from North Carolina have the
idth-of the mesonotal shield approximately 4/5 of the maximum length and lateral
es approximately 1.5 to 2 times as long as the width at the base. Nymphs from
rgia were found to have the longest lateral spines'(2 times as long as the width at
ba e) which are slightly slanted posteriorly so that they resemble the wings of a

‘Variations in thoracic notal shield and abdominal tergal markings are common in
caroling. Nymphs from South Carolina and a-few from North Carolina have
‘oader’ and-more solid oblique brown markings on. the mesonotal shield than the
shs from Georgia, Tennessee, Virginia, and most of North Carolina. Similarly,
ynip’hsffrom South Carolina have less extensive, but nevertheless well-defined, ab-
dominal ‘tergal markings- (fig. 9¢) compared to the.more extensive but ill-defined
! ngs of those from other areas (fig. 9b, f, g). Nymphs from Tennessee have en-
rely dark reddish-brown thoracic and abdominal sterna compared to the yellowish-
win and variously washed with' brown nymphs from other localities.

ographic Distribution: Baetisca caroling occurs in the Piedmont and moun-
ous:- regions: of  Georgia, North Carolina, ‘South Carolina, Tennessee, and
glma (flg 15a).

Dzscusszon. — Traver (1931) described B. carolina from reared
pecimens collected at Big Alamance Creek in the Piedmont area of
~Carolina. A year later she discussed the nymphal and
maginal differences between carolina and obesa using the dor-
nation of the thoracic notal shield, comparative length of the
alea-lacinia and the maxillary palpus, and the wing color. Dr.
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Traver also discussed the differences between B. carolina and B.
rubescens in the same paper. In their keys to the known species of
Baetisca nymphs, McDunnough (1932) and Traver (1935) placed
carolina and lacustris in the same couplet using the genal spines,

and wing and leg color as diagnostic characters. Berner (1955) used
the genal spines and lateral spines of the mesonotal shield and the
posterolateral projections of the abdominal segments as characters
to differentiate B. carolina from B. escambiensis.

As recently collected specimens revealed new taxonomic infor-
mation, the species is herein redescribed. Baetisca carolina can be
distinguished from the other species of the genus by the following
combination of characters. In the imagoes: (1) basal 1/2 of fore-
wing and basal 2/3 of hind wing faintly flushed with reddish-
brown; (2) sternites 2-6 have prominent black spots near lateral
margins; and (3) penes are ovate, apically blunt and greatly en-
larged basally (fig. 2d). In the nymph: (1) frontal projection is
weakly developed (fig. 11b); (2) genal spines are well developed,
upcurved and sharp pointed (fig. 11b); (3) mesonotal shield has
sharp-pointed lateral spines (fig. 11b); (4) dorsal projections of
mesonotal sheild are weakly developed and distinctly lower than
medial hump (fig. 7b); and (5) abdominal tergites 7-9 are brownish-
yellow with variable dark-brown markings similar to those shown
in fig. 9b,c.f,g.

Baetisca carolina is closely related to B. berneri but can be
distinguished from it by the darker wing color in the adult stage and
the lack of pronounced basal bands on the caudal filaments of the
nymph.

Biology and Ecology. — Traver (1931) discussed the ecology of
B. carolina in detail. Nymphs are found mostly in a mixture of
loose gravel and sand in beds near the quiet edge of streams. Col-
lection records indicate that the nymphs occur from September
through August and adults emerge from April through June.

Ficure 8. SEM photographs: a. and c. ventral surface of nymphal femur to
show setae, B. rogersi — magnification: a. x365, ¢. x2165; b and d. ventral surface
of nymphal femur to show setae, B. escambiensis — magnification: b. x185, d.
x700; e. abdominal tergal surface, B. escambiensis, x320; f. nymphal caudal fila-
ment, B. rogersi.
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Specimens Examined: GEORGIA: Cherokee Co: Etowah R, 6-1/2 mi ESE Ball
Ground, 9-11 X 70 (N) (FAMU), Cr. crossing Rt 60, E Morgantown, 17 III 75 (N)
(VPISU). Fannin Co: 5'mi S Morgantown, 25 IX 72 (N) (VPISU), Toccoa R, 24 I11
76 (N) (VPISU). Forsyth Co: Daves Cr. S Cumming, 19 I1 69 (N) (FAMU). Lump-
kin Co: Ftowah R near Auraria, 25 I1I 78 (N) (FAMU). Pickens Co: Champion Cr,
2. IV 79 (N) (FSCA). Rabun Co: Tallulah R, 2 mi N Tallulah Falls, 26 I 69 (N)
(FAMU), Dillard, 31'V 58 (N) (FSCA). Union Co: Toccoa R near Gaddistown, 9 [X
78 (N) (FAMU). NORTH CAROLINA: Buncombe Co: Black Mountain, 10 V 56
(N) (FSCA). Forsythe Co: Belews Cr, 27 171 (N) (FAMU), 30 X 71 (N) (FAMU), 26
IV 72 (N) (FAMU), 7 VIII 72 (N) (FAMU). Guilford Co: Big Alamance Cr,18-20 IV
29 (N, A reared) (UU), 22 111 30 (N) (UU), 131V 30.(A) (UU), 151V 30 (N, A reared)
(CU), Tom’s Place, 13 IV 30 (A reared) (CU), 13-19 IV 30 (N) (CU), Hamburg
Lake, Spring, 1925 (N) (UU). Henderson Co: Mill R, 1 I1I 56 (N) (FSCA). Jackson
Co, Hurricane Cr, 13 VI 55 (N) (FSCA), Ellijay Cr, 21 VIII 55 (N} (FSCA). Macon
Co: Wayah Cr, 17 VIII 60 (N) (FSCA), Cullasaja R, 16 VI 55 (A) (FSCA).
McDowell Co: Nebo, 9V 56 (N) (FSCA), Curtiss Cr, 18 IV 56 (N) (FSCA). Polk Co.
Paceolet R, 27 VII 55 (N) (FSCA). Surry Co: Elkin, 28 II 56 (N) (FSCA). Tran-
sylvania Co: Brevard, 171V 55 (N, A reared)(FSCA), Pisgah Nat. For, 11 V 56 (N)
(FSCA), Little River, 12.VI 53 (N) (FSCA). Watauga Co: Crabapple Cr, Valle
Crucis, 2 VI 26 (N) (UU), Dutch Cr, Valle Crucis, 26 V 36 (N) (UU), Valle Crucis, 3
VI 36 (N, A) (UU), 4 VI 36 (N) (UU), 6 VI 36 (N, A reared) (UU), 18 VI 36 (A
reared) (UU), Tuckaseegee R, 23 IX 36 (N) (UU). Yadkin Co: Enon, 28 II 56 (N)
(FSCA). SOUTH CAROLINA: Anderson Co: Broadway Cr., Watershed, Brown’s
Cr, E. Rock Cr, 23 IX 79 (N) (CLU), Rock Cr, NW Belton, 27 I 79 (N) (CLU).
Greenville Co: Creek near Paris Mtn. St Pk, 4 V.71 (N) (FAMU). Greenville-Pickens
Co. line, S Saluda R, 6 X 71 (N) (FAMU). Oconee Co. Chattooga R, 16-17 VI 77 (A)
(FAMU), 23 VI 69 (N) (FAMU), Choestoe Cr, 9 VIII 66 (N) (FAMU), High Water
Falls, 16 X 65 (N) (FAMU), (N) (CLU), Little R SW Salem, 22 XI 71 (N) (FAMU),
29 XII 73 (N) (FAMU), Fall Cr near Salem, 1 X 75 (N) (FAMU), Creek near
Walhalla, 1 I1'69 (N) (FAMU), Chatooga R, 30 IV 76 (N) (UT), Seneca Cr, 26 I11 77
(N) (UT), Little R, 13 1 66 (N) (FAMU). Pickens Co: Corea Cr, 12 111 66 (N) (CLU),
Lake Issaqueena, 16 I1I 68 (N) (FAMU), Six-Mile Cr, 1 V 68 (N) (FAMU), Wildcat
Cr, 25 11 67 (N) (FAMU), 7, 25 111.68 (N) (FAMU), 291V 68 (N) (FAMU), 22 V 68
(N) (FAMU). TENNESSEE: Blount Co: Reed Cr, 1 IV .76 (N, A reared) (UT).
Greene Co: Paint Cr, 24 IV 47(N) (FSCA). Polk Co: Fightingtown Cr, 28 IX 74 (N)
(VPISU). VIRGINIA: Appomattox Co: Holiday Cr, 9 IV 76 (N).(VPISU). Bedford
Co: 1V 76 (N) (VPISU). Carrol Co: New R. 17V 77 (A reared) (VPISU), Trib. Little
Reed, Island Cr, 11 IIT 74 (N) (VPISU). Floyd Co: Dodds Cr, 17 IV 74 (N) (VPISU),
Trib. Little R, 19 IV 74 (N) (VPISU), 14 IV 76 (N) (VPISU). Franklin Co: Reynolds
Homestead Cr, 7 V- 76 (N) (VPISU): Giles Co: Sinking Cr, Newport, 16 IV 76 (N)
(VPISU). Grayson Co: New R, (N) (VPISU). Montgomery Co: New R 8 IV 78 (N)
(VPISU). Patrick Co: Trib. Philpott Reser, 11 IV 76 (N) (VPISU), Hookers Cr, 25
V 77 (N) (VPISU). Prince Edward Co.: Dunkers Cr, 9 1V 76 (N) (VPISU). Warren
Co: Mt. Olive Cr, 24 IV 76 (N) (VPISU).
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FIGURE 9. Variations in nymphal abdominal markings: a. B. berneri; b, ¢, [, g.
B. carolina; d, e. B. rogersi; h, i. B. gibbera.

TRANS. AMER. ENT. SOC., voL. 107



190 MAYFLY FAMILY BAETISCIDAE

Baetisca columbiana Edmunds

Baetisca columbiana Edmunds 1960:102; Edmunds, Jensen, and Berner 1976:270;
Berner and Pescador 1980:513.

The following description is quoted directly from Edmunds, 1960:102-104:

‘‘Length, body 6 mm., terminal filaments 2 mm. Color. body light
brown, with dark brown mottling and spots as in figure 1. Dark spots
on venter larger and more sparse than on dorsum. Eyes black. Anten-
nae pale smoky brown. Tails smoky brown. Genal and frontal projec-
tions pale, margined with smoky brown. A distinct larger dark spot at
the base of the coxal insertion of each meso- and metathoracic leg.
The tibiae and tarsi without dark spots. Claws smoky brown, becom-
ing darker apically. Head, with genal projections extending only to
front, rounded; frontal projections small, rounded; apex of second
‘segment of maxillary palpi produced into .a finger-like projection,
Thorax, mesonotum moderately wide and only moderately humped;
without lateral mesonotal spines, only a gently rounded protuberance;
no dorsal mesonotal spines. Claws moderately long and tapered. Ab-
domen, tergites 7 and 8 without a median spire, a poorly developed
one on-9. Entire body covered with fine tubercles, giving a granular
texture; these tubercles are much fainter on the tibiae and tarsi,”’

Geographical Distribution: Baetisca columbiana is the only species in the genus

said to occur west of the Rocky Mountains. Barton (1980) reported collecting col-
umbiana nymphs in lotic habitats near Fort McMurray, Alberta (57° 02'N, 111°
30’ W); however, the specimens, which were made available to us for study, were
found to be B. laurentina, not.columbiana.

Discussion. — Edmunds (1960) describéd B. columbiana based
on one nymph collected from the Columbia River, Washington. No
other specimen has since been taken and attempts to locate the
holotype have been unsuccessful. One of us (MLP) visited the
California Academy of Sciences where the holotype was reported
to have been deposited but the specimen could not be found. As we
have no specimens of columbiana available to us, we have repeated
Edmunds’ description for the sake of completeness.

We are dubious as to the correctness of the locality data in-
asmuch as no other Baetisca nymph has been reported from any
site west of the Continental Divide with certainty. We suspect that

Ficure 10. Dorsal and ventral views of mature nymphs: @ and b. B. beckl, cand
d. B. berneri.
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the collector, J.J. Davis, may have inadvertently confused his
locality labels prior to giving the single specimen to Dr. Edmunds.
As the matter cannot be resolved at this time, we are presenting all
available information about B. columbiana.

The locality from which the specimen was reported is given by
Edmunds -as ‘‘Columbia River, Pasco, Franklin County,
Washington, November 4, 1948 (J.J, Davis), deposited in collec-
tion of California Academy of Sciences, San Francisco.”’

Baetisca (Baetisca) gibbera Berner
Figures 2h, 7a, 9h,i, 11¢, 15¢

Baetisca sp. Berner 1953:145,

Baetisca gibbera Berner 1955:11; 1959:8; 1977:36; Edmunds and Allen 1957:323;
Berner and Schneider 1963:186; Schneider 1967:203; Pescador and Peters 1971:
329; Peters and Jones 1973:247; Edmunds, Jensen, and Berner: 1976:272;
Berner and Pescador 1980:513.

MALE IMAGO (in alcohol). — Length: body 11.5-11.7 mm; forewing 11.5 mm;
caudal filaments 8.5-10.8 mm.

Head: Brown. Antennae brown. Eyes yellowish- brown, almost - contiguous
dorsally.

Thorax: - Nota brown with scutellum dark brown. Posterolateral lobes of scutum
shiny brown, scutellum with a pair of prominent dark-brown spots. Sternum brown.

Wings: Longitudinal veins of forewings brown; crossveins colorless, except for
those in stigmal and anal areas of forewing which are brownish; membrane of
forewing hyaline, base proximal to humeral base brownish; membrane of hind wing
hyaline, longitudinal veins brown, membrane brownish at costal angle.

Legs: Fore leg grayish-brown, all joints marked with dark brown, fifth tarsal
segment and claws dark brown. Meso- and metathoracic legs slightly paler than fore
leg; articulations between tarsal segments strongly marked dorsally with brown;
fifth tarsal segments darker than others. ) '

Abdomen: . Terga generally light brown, tergites 2-5 and including anterior 1/4
and posterior margin-of tergites 6-8 dark brown, remainder paler. Sterna brown
with posterior margins dark brown, darkest on sternites.6-8, giving annulate ap-
pearance to abdomen; sternites with broad, brownish, elongate, anterolateral mark-
ings, most prominent on anterior segments and gradually decreasing in size
posterlorly Genital forceps and penes grayish-brown; penes deltoid, apically
pointed, base gradually enlarged proximally (fig. 2h). Caudal filaments tinted with
brown, basal 1/4 darker, articulations brown.

FEMALE IMAGO (in alcohol). — Length: body 11.6 mmj; forewing 16.1 mm;
caudal filaments 8.0 mm. Color pattern of female similar to that of male.

MATURE NYMPH (in alcohol). — Length: body 6.3-12.0 mm; caudal filaments
1.8-3.5 mm.
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ead: Brown; covered with small tubercles. Frontal projection not strongly pro-
d;. rounded. Genae broadly produced and flared (fig. 1lc). Antennae pale,
ed with brown, tip darker.

horax:  Mesonotal shield broad, ratio of length to width '1.0:1.2; lateral
argins of mesonotal shield anterior to lateral spines sinuously curved with no
stinct lobes (fig. 11c); lateral spines short (fength as long as width at base), blunt or
v pointed; dorsal projections and medial hump absent (fig. 7a); mesonotal
light brown with irregular brown mottling and median pale spots; margins
cly .crenulate. ‘Sterna light brown with large dark-brown patches anterior and
Sterior to mesothoracic legs, smaller patches medial to metathoracic legs.

‘Legs: ~Coxae and trochanters brownish, femora dark brown basally becoming
hter distally; basal 1/2 of tibiae banded with brown; tarsi with median, brown
d; claws deep amber. -

Abdomen: Terga brownish; tergites 7-9 with dark-brown mottling or spots
milar to those shown in figs. 9h,i; broad, longitudinal, median, dark-brown line on
:gités 7-9 interrupted by small posteromedian elevation. Sterna brownish, tuber-
late. - Posterolateral projections on tergites 7-9 weakly developed. Caudal
ments light brown.

ariations: Nymphs of B. gibbera exhibit a number of morphological varia-
s which occur throughout the range of the species or which may be geographical-
onfined. Nymphs collected from Virginia [10.5 mm. (9.0-12.0 mm.) mean body
h] are larger than those from Florida, Georgia, and Mississippi [6.9 mm.
:7:5.mm) body length]. Additionally nymphs from Virginia have brownish
nae, tergal markings similar to those shown in fig. 9i, and abdominal sterna
tled with brown, while the Florida, Georgia, and Mississipi have pale antennae
y washed with brown, abdominal tergal markings similar to those shown in
, and unmottled abdominal sterna.

ore specifically, nymphs of ‘B. gibbera from Florida, Georgia, and Mississippi
ow the following variations from the average given in the above description.
ateral mesonotal spines may be very short and very blunt to somewhat more
ongate bt still blunt. Mesonotum may be tan spotted with brown; thoracic ster-
um spotted. Legs may have coloration reduced to strong brownish mark at outer
tibiae; coxae and trochanters brown and femora brown except at extreme
al ends; tibiae dark-banded basally and tarsi with pale brown band at middle. In
¢'specimens legs may be pale, except for a dark spot at outer margin of tibiae
an indication of a brown band at middle of tarsus. Abdominal sternites 1-7
nish and stippled with darker brown, 8 and 9 paler.

ariations among the nymphs from Virginia include markings and lateral spines
he “mesonotal shield, and color of legs, abdomen, and caudal filaments.
esonotal shield of nymphs varies from being almost solid brown with a pair of me-
ale spots to randomly mottled with brown. The lateral spines of the mesonotal
1d ‘are mostly blunt but a few nymphs have them with somewhat more pointed
-.Some nymphs have dark-brown legs with the distal portion of the tibiae paler
n t‘hey femora; others have the coxae, trochanters, and femora heavily mottled
‘brown. Several specimens have tergites 7-9 (fig. 9h,i) and sterna mottled with
Wn, others have almost solid brown tergites and sternites. Furthermore, caudal
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filaments of some nymphs are dark brown but gradually become paler distally; in
others the filaments are uniformly brownish.

-Geographical Distribution: - Available records indicate that B. gibbera has a dis-
“junct distribution. The species occurs in Florida, Georgia, Mississippi, Tennessee,
and Virginia (fig. 15¢).

Discussion. — No further taxonomic account of B. gibbera has
~ been published since its original description (Berner, 1955). Collec-
tion of more specimens from several localities, including reared
“-adults, produced additional taxonomic data which facilitate a
redefinition of the species. The imagoes, described for the first
time, were reared from nymphs taken from Tom’s Creek, Mont-
gomery County, Virginia.

Baetisca gibbera can be distinguished from the other species of
the genus by the following combination of characters. In the
imagoes: (1) membranes of fore- and hind wings are hyaline;
(2) posterior margins of abdominal sternites are dark brown,
~darkest on sternites 6-8 giving an annulate appearance to the
“segments; and (3) penes are deltoid, apically pointed and enlarged
“basally (fig. 2h). In the nymphs: (1) frontal projection is developed
-~ and prominent (fig. 11c); (2) genae are broadly produced and flared
(fig. 11c); (3) mesonotal shield has short lateral spines having the
Jength subequal to width (fig. 11c); (4) mesonotal shield lacks dor-
sal projections and medial hump (fig. 7a); and (5) thoracic and ab-
dominal sterna have variable markings as indicated in the descrip-
“tion and under the section on variations.

Baetisca gibbera is a sister species of B. rogersi and B. becki but
: “can be distinguished from them by any of the following characters.
“In the imagoes; (1) the fore- and hind wings are hyaline; and (2) the
penes are deltoid, apically pointed and enlarged basally (fig. 2h). In
the nymph: (1) length of mesonotal shield is subequal to width and
the lateral spines are short (fig. 11c); (2) mesonotal shield lacks dor-
sal projections and medial hump (fig. 4a,b) and (3) abdominal ster-
na have no defined markings.

“Biology and Ecology. — Nymphs of B. gibbera have been col-
“lected from the cool mountain streams of the Appalachian Moun-

Ficure 11. Dorsal views of mature nymphs: a. B. rogersi; b. B. carolina; c. B.
" gibbera (after Berner, 1955).
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a.

FiGure 12. Dorsal views of mature nymphs: a. B. obesa; b. B. escambiensis
(after Berner, 1955).

tains as well as the warm waters of the Coastal Plain. Nymphs are
found in rather swiftly flowing streams where they live beneath logs
and among pebbles in riffles (Berner, 1955; Berner and Pescador,
1980). The nymphs have been collected from September through
April and adults have been reared in March and April in Virginia.

Specimens examined: FLORIDA: Escambia Co: Escambia R 23 X 54 (N)
(FSCA). Okaloosa Co: Blackwater R, 16 XI 68 (N) (FAMU). Santa Rosa Co:

Blackwater R, 28 XI 68 (N) (FAMU). Clay Co: Black Cr, 26 XI 51 (N) (FSCA).
GEORGIA: Echols Co: Alapaha R, 2 II 54 (N) (FSCA), 21 IX 72 (N) (FSCA).
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; "VOWndes Co: Little R, 7 IX 72 (N) (FSCA). Merriweather Co: White Oak:Cr, 30 IX

737(N) (FSCA). Screven Co: Brier Cr at Milthaven, 12 IV 70 (N) (FAMU).
ISSISSIPPI: Itawamba-Munroe Co line: Bull Mountain Cr 26 VIII 54 (N) (FSCA.
uderdale Co: Tallahatta Cr, 12 I and 3 XI 79 (N) (FSCA). VIRGINIA: Craig Co:
raigs Cr, 14 V 74 (N) (VPISU and FAMU), Mill Run, 14 IV 76 (N) (VPISU and
FAMU). Giles Co: Big Walker Cr, 14 IV 76 (N) (VPISU), East R, 25 IV 80 (N)
(VPISU), Sinking Cr, Newport, 13 IV 76 (N) (VPISU). Louisa Co: South Anna R,
27 179'(N) (VPISU and FAMU). Montgomery Co: Tom’s Cr, 8 IV 76 (N) (VPISU).
191V 77 (N, A reared), 5, 28 IV 80 (N, A reared) (VPISU), Craig’s Cr, 25 III 77 (N)
(VPISU). Roanoke Co: Roanoke R, 29 1V 76 (N) (VPISU). Scott Co: Copper Cr at
Gate City, 28 II 72 (A reared, FAMU). North Fork Holston R, 6 IV 76 (N) (UT).
Wythe Co: Reed Cr, 19 IV 80 (A reared). Great Falls, 29 IV  (N) (HU). TEN-
ESSEE: Maury-Marshall Co line, Duck R, 14 V 80 (N) (FSCA).

Baetisca (Baetisca) lacustris McDunnough
Figures 2h, 3e, 13a,b, 15b

Baetisca lacustris McDunnough 1932:214; Needham, Traver, and Hsu 1953:560;

= Berner 1950:147.
Baetisca obesa (Say); Clemens 1913:331; 1915:119.
Baetisca bajkovi Neave 1934:166; Needham, Traver, and Hsu 1935:562; Daggy
1941:236; 1945:388; Berner 1950:147; 1959:8; Burks 1953:76; Edmunds and
: ‘Allen 1957:323; Lehmkuhl 1937:1015; Pescador and Peters- 1974:163; Hilsen-

- hoff  1975:9; Edmunds, Jensen, and Berner 1976:272; Edmunds 1977:222;
‘Chaffee and Tarter 1979:53; Berner and Pescador 1980:513.
MaLE IMAGO (in alcohol). — Length: body 6.5-9.0 mm; forewing 9.0-10.5 mm;
caudal filaments 5.0-8.0 mm. ’
\“Head: Brown. Antennae brown. Eyes continguous dorsally.
Thorax: Nota pale grayish. to brown, scutellum brown with margins darker,
erna pale to light brown. ;
Wings: Longitudinal veins of fore- and hind wings usually colorless sometimes
th light brownish tint in C, Sc, and R. of forewing; membrane hyaline.
Legs: -~ Tan, washed with grayish-brown in some specimens; fore tarsi narrowly
nulate with brown at each joint, meso- and metatarsi with trace of narrow, dark
ringat each joint; claws pale to brownish.

bdomen: - Terga white to grayish-brown, chalky-white laterally on tergites 7-10

in: most individuals. Sterna pale. Genital forceps pale to brownish. Penes deltoid,
_1cally pointed, base gradually enlarged (fig. 2h). Caudal filaments white to light

"‘FEMALE IMaGo F(in alcohol). — Léngth: body 6.5-8.5 mm; forewing 9.0-10.5
mm; caudal filaments 5.0 mm.

» Female very similar to male in color pattern, differing only in sexually dlmOI‘pth
1 alts

“MaTURE NYMPH (in alcohol). — Length: body 6.8-10.2 mm; caudal filaments
2.1-3.0 mm. ‘
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Head: Tan with pronounced brown freckling; small occipital tubercles. Frontal
projection small, anterior and posterior areas slightly depressed. Genal shelf promi-
nent and rounded at outer angle (fig. 13b). Antennae pale.

Thorax: Mesonotal shield relatively broad, ratio of length to width 1.4:1.0;
lateral spines long, approximately 1.8 times as long as width at base, sharp pointed
(fig. 13a); dorsal projections weakly developed, distinctly lower than medial hump
(fig. 4b); mesonotal shield tan, overlaid with extensive brown mottling. Sterna tan
with large brown spots; conspicuous brown spots between pro- and mesocoxae and
meso-and metacoxae (fig. 13b).

Legs: Light tan with few brown spots on femora; tibiae with basal brown mark-
ings, almost completely encircle the metatarsus.

Abdomen: Tergites 7-9 and posterior 1/2 of tergite 6 with scattered brown
spots; brown, median, longitudinal line on anterior 1/2 of tergites 7-9, barely evi-
dent on tergite 10. Sterna tan with scattered brown spots, becoming less numerous
posteriorly (fig. 13b). Posteriolateral projections and posteromedian elevations on
tergites 7-9 weakly developed. Caudal filaments pale.

Variations: Some nymphs have freckling greatly reduced and in rare individuals
the brown spots between the coxae may be absent while in others the spots are large
and elongate. The median brown lin¢ on tergites 7-9 is sometimes obsolescent or
may extend the full length of the tergite. Occasionally the lateral mesonotal spines
may be rounded at the tip rather than sharp pointed; in some individuals the spines
are rather long and pointed and in others they are relatively short. At times the
anterior edge . of the lateral mesonotal spines is curved and the posterior edge
straight, but usually both edges are straight. The dorsal ridges of the mesonotum of
some individuals may be rather prominent and show a rather strong degree of tuber-
culation; in_others the tuberculation may be scarcely noticeable. The legs may lack
brown markings at the base of the tibia or the markings may be reduced to no more
than a spot.

Geographical . Distribution: Baetisca lacustris is widely distributed in middle
North America having been collected from the Great Lakes region and across the
United States and Canada to the eastern slope of the Rocky Mountains (fig. 15b).

Discussion. — After a careful study of nymphal exuviae iden- -
tified by Dr. McDunnough (1932) as those of his new species
lacustris, we are convinced that B. bajkovi Neave is synonymous
with it. Burks (1953) almost synonymized the two when he wrote
““This species differs from lacustris only by minor and possibly in-
tegrading characters both in the nymph and the adult. It may, thus,
eventually be necessary to place bajkovi as a synonym of
lacustris’. We now take this action.

FiGure 13. Dorsal and ventral views of mature nymphs: a and b. B. lacustris; ¢
and d. B. laurentina.



199

MANUEL L. PESCADOR AND LEWIS BERNER

TRANS. AMER. ENT. SOC., voL. 107



200 , * MAYFLY FAMILY BAETISCIDAE

Traver (1935, in Needham, Traver, and Hsu) devoted only three
lines to a description of the nymph of lacustris and Burks (1953) did
little better. Neave (1934) distinguished bajkovi from lacustris on
the basis of the frontal projections and the genal shelf, which he
presumed was better developed in bajkovi. We do not believe these
characters are sufficiently distinctive to separate the nymphs into
two species.

Daggy (1945) found a useful character to identify the -nymphs
(earlier pointed out by Neave in his description of bajkovi) in the
presence of a large ‘‘black dot between the second and third pairs
of coxae . . .”” (fig. 13b). We have seen the trait on McDunnough’s
nymphal exuviae of lacustris as ;well. On the basis of adult
specimens reared from bajkovi nymphs, Daggy described the adult
stage and deduced that the imagoes of bajkovi are larger than those
of lacustris and that the ‘‘apical:abdominal terga are not ruddy-
tinged as described for that species.”’ Size is much too variable a
character to be used for differentiating species as similar as these
and certainly the ruddy-tinged abdominal terga fall in the same
category. 5

Habitat distinctions, likewise, are not necessarily valid for
separating lacustris from bajkovi. We believe that the vagility of
the nymphs would allow them to inhabit wave-beaten lake shores as
well as streams. ’

Baetisca lacustris can be distinguished from the other species of
the genus by the following combination of characters. In the
imagoes: (1) membrane of fore- and hind wings are hyaline; (2)
abdominal terga are white to grayish-brown and have no pro-
nounced markings; and (3) penes are deltoid, apically pointed and
gradually enlarged basally (fig. 2h). In the nymph: (1) frontal pro-
jections are small and areas anterior and posterior to the projec-
tions are slightly depressed (fig. 13b); (2) genal shelf is prominent
and rounded at outer angle (fig. 13b); (3) dorsal projections of
mesonotal shield are weakly developed and distinctly lower than
medial hump (fig. 4b); and (4) thoracic and abdominal sterna have
large brown spots (fig. 13b).

Baetisca lacustris appears most closely related to B. laurentina
and B. obesa. Except for the apically pointed, deltoid penes of B.
lacustris and B. laurentina, compared to the apically blunt,
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lanceolate penes of B. obesa, the imagoes of these are almost in-
distinguishable. The subimaginal wings of B. lacustris appear to
have somewhat more extensive white markings than do those of B.
laurentina and B. obesa.

The nymph of B. lacustris can be separated from those of B.
laurentina and B. obesa by any of the following characteristics: (1)
frontal projections are small and weakly developed (fig. 13a); (2)
mesonotal shield is relatively broad (fig. 13a) and has weakly
developed dorsal projections (fig. 4b); and (3) entire body is
covered with brown spots (fig. 13a, b). '

Biology and Ecology. — Collection records indicate that the
adults of B. lacustris emerge from May through July. Nymphs have
been found from October to July.

Specimens Examined: CANADA: ALBERTA: South Saskatchewan R at
Medicine Hat, 5 VII 75 (N, A reared 8 VII) (FSCA). MANITOBA: Assiniboine R,
26 VI1 68 (N, 3 VII 69 (N, A), 18 V 72 (N), 20 V 78 (N) (FSCA), Seal R, VII 71 (N)
(FSCA), Swan R, 5 VI 36 (A) (INHS). ONTARIO: Lake Huron, 28 IV 74 (N), 17-18
VII 74 (N, A), 30 V 75 (N), 26 VI 75 (A) (FSCA), Lake Huron, Georgian Bay, 25 VI
74-(N) (FSCA), Lake Huron, Southampton, 20 VI 31 (Exuviae) (CNC), Norman-
dale, 12 VI 31 (A), 17 VI 31 (Exuviae) (CNC), Pelee Island, 2-3 VII 31 (A) (CNC).
SASKATCHEWAN: South Saskatchewan R, 7 XI 70 (N), 12V 71 (N), 2 VI 71 (N),
21 VI71 (N, Areared), 14 VII 71 (A), 29 VI 72 (N), 26 VI 74 (N) (FSCA). UNITED
STATES: ARKANSAS: Lawrence Co. Copper Cr, 6 IV 77 (N), 25 II 78 (N) (UA).
Sevier Co: Cossotat R, 6178 (N) (FSCA). KENTUCKY: Breathitt Co: Quicksand, 8
V 47 (N) (INHS). Rockcastle-Jackson Co line, Horselick Cr, 12 V 76 (N) (FSCA).
ILLINOIS: Byron Br, Rock R, 20 V 27 (N), Dixon, Rock R, 2-3 V 25 (N), East
Dubugque, Mississippi R, 9 V 41 (N), Golconda, 13, 19 V 32 (N), Havana, 22 IV 1898
(N), 8 VI 40 (N), Kankakee, Kankakee R, 22 V 12 (N), Momence, 16, 21 V 40 (N), 1
VI 40 (A reared), Oakwood, 18 IV 48 (N), Oregon, Rock R, 25 V 27 (N), Quincy, 17
V 40 (N), Pecatonica, Rock R, 3 VI 26 (N), Prophetstown, Rock R, 4 V 40 ™),
Rock Island, 18 TV 31 (N), St. Joseph, 11 VI 40 (N), exuviae (INHS). IOWA:
Boone, 20 V 51 (N) (UU). Decatur Co: Thompson R, 23 III 76 (N) (SBSK). Des
Moines Co: Hartford, 28 X 53 (N) (INHS). Fayette Co. Turkey R, Clermont, 24 I11
76 (N) (SBSK). Lansing Mississippi R, 19 X 53 (N) (INHS). Story Co: East Indian
Cr, Maxwell, 27 III 76 (N) (SBSK), Skunk R, 27 III 76 (N) (SBSK). MINNESOTA:
Chatfield, Root R, 1 VI 39 (N) (UMinn). Coon Rapids, Mississippi R, 20 V 40 N),
11 VI 66 (N) (UMinn). Fridley, Mississippi R, 6 V.32 (N), 18 V 33 (N), 6, 8 VI 37 (A
reared), 7 V 39 (N), 22, 25 V 39 (A reared) (UMinn). Frontenac, Mississippi R, 30 V
38 (A) (UMinn). Rapidan, 27 XII 32 (N) (INHS). Red Wing, 10 VI 35 (A) (UMinn).
Taylor’s Falls, St. Croix R, 18 X 36 (N) (UMinn). Wright Co: Mississippi R, 15 I1I
74 (N) (FSCA). MISSOURI: Barry Co: Flat Creek, 9 II 65 (N). Carter Co: Current
R, 1111 74 (N).-Cedar Co: Bear Cr, 8 X 75 (N). Callas Co, Little Niangua R, 7 X 75
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(N). Niangua R, 30 I 76 (N). Franklin Co: Boone Cr, 8 1 62 (N). Iron Co: Big Cr, 14
XIII 71 (N). Jefferson-St. Francois Co. line, Big R, 2 XIII 75 (N), 6 1 76 (N), 1011 76
(N), 4 I11.76 (N), 5 V 76 (N). Jefferson-Washington Co. line, Big R, 6 XI 75 (N).
Madison Co: Castor Cr, 10 XII 75 (N). Miller Co: Tavern Cr, 30 IX 75 (N) (all
preceding specimens FSCA). Osage Co: Gasconade R, 8 V 56 (N) (FAMU). Oregon
Co: Barren Fork of Eleven Point, 24 X 74 (N). Eleven Point R, 12 II 74 (N), 24 X 74
(N), Frederick Cr., 12 I1.74 (N) (FSCA). Phelps Co: Meramac R, St. James, 25 IV
56 (N) (FAMU). Reynolds Co: Bee Fork of West Fork of Black R, 14 XII 76 (N),
Stricklin Cr, 28 X 75 (N), Sweetwater Cr, 10 XII 74 (N), West Fork of Black R, 14
XII 76 (N). Ripley Co: Current R, 23 X 74 (N), Little Black R, 22 X 74 (N). South
Fork of Buffalo Cr, 23 X 74 (N). Shannon Co: Current R, 20 X 74 (N), Jack’s Fork
R, 20 X 74 (N). St. Genevieve Co: River Aux Vases, 10 XII 75 (N). Washington Co:
Mill Cr, 9 XII 74 (N), 1 X' 75 (N), 6 1 76 (N), 1 IV 76 (N), Courtois Cr, 27 X 75 (N).
Wayne Co: St. Francis R, 28 X 75 (N) (all preceding specimens FSCA). Powder
River Co: Tongue R, 3 XI1.74 (N) (FAMU). OHIO: Beckford Power Plant, Ohio R,
2 V 78 (N) (FSCA). Cincinnati, Ohio R, 23 X 74 (N) (FSCA). Logan Co: Miami R,
20 V 53 (N) (FAMU). Mad River, 4 V 53 (N) (FAMU). Miami R, 20 V 53 (N) (UU).
New Richmong, Ohio R, 31 V 78 (N) (FSCA). Willoughby, 9 VII 34 (A) (UU).
OKLAHOMA: McCurtin Co: Glover Cr, 21 IV 79 (N) (FSCA). SOUTH DAKOTA:
Gavin’s Point Dam, Missouri R, 19 XI 68 (N) (FSCA). TENNESSEE: Overton Co:
Spring Cr, IX 77-V 78 (N) (FSCA). VIRGINIA: Craig Co: Craig’s Cr, 14 V 74 (N)
(VPISU). WEST VIRGINIA: Wayne Co: Beechfork of Twelvepole Cr, 27 II 70 (N)
(FAMU). WYOMING: Albany Co: Laramie, Big Laramie R, 18-19 VI 77 (N, A)
(UU). N

Baetisca (Baetisca) laurentina McDunnough
Figures 2h, 13¢,d, 15b

Baetisca laurentina McDunnough, 1932:213; Needham, Traver, and Hsu, 1935:560;
Daggy 1941:236; Berner 1950:147; 1959:8; Burks 1953:76; Edmunds and Allen
1957:323; Leonard and Leonard 1962:64; Pescador and Peters 1971:332; Hil-

* senhoff 1975:9; Edmunds, Jensen, and Berner 1976:272; Berner and Pescador
1980:513. -
MALE IMaGO (in alcohol). — Length: body 8.8-10.8 mm; forewing 10.7-12.8

mm; caudal filaments 8.0-10.0 mm.

Head: Brown. Antennae light brown. Eyes almost contiguous dorsally.

Thorax: Mesonotum dark brown, scutellum ranging from dark brown to almost
black. Sterna light brown.

Wings: Longitudinal veins of fore- and hind wings brown, crossveins colorless;
membrane hyaline with brownish tint at extreme base; stigmatic area of forewing
opaque and bullae prominent. . :

FiGURE 14. a and b. Dorsal and ventral views of B. rubescens; c. diagram to
show phylogenetic relationships in the genus Baefisca.
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TaBLE 1. Character State of Figure 14 (D = derived; P. = primitive)

Furcation 1
Eyes
Penes
Mesonotal shield

.- Frontal projection

Furcation 2
Genae

Furcation 3
Genae

Frontal projection

Furcation 4
Wings

‘Mesonotal shield

Lateral spines

Dorsal projection

Furcation 5
Penes
Lateral spines

Furcation 6
Mesonotal shield

Dorsal projection

Lateral spines

Lineages.

A

-(P) uniformly colored

(P) gradually tapered

k (P) not dorsoventrally

compressed
(D) present

A

(D) broadly produced,

strongly flared to
sharp-pointed

A
(P) broadly produced
and strongly flared
(D) developed

A
(P) hyaline
(D) length subequal to
width
(D) short (length sub-
equal to width)
(D) absent .

A
(D) ovate
(P) sharp-pointed

A
(P) broad (length less
than 1-1/2 X
width)
(D) weakly developed
(P) long :

B

(D) striped

(D) sharply tapered

(D) dorsoventrally
compressed

(P) absent ~

B
(P) slightly produced
and rounded or
angulate -

B
(D)‘ sharp-pointed, up-
curved spines
(P) weakly developed

;!
(D) colored
(P) length longer than
width (1.3:1.0)
(P) long (length approx.
1.3 to 2X width)
(P) developed

B
(P) lanceolate
(D) blunt

B
(D) long (length dis-
tinctly more than
- 1-1/2 X width)
(P) well developed
(D) short

Legs: Yellowish to light brown; brown at articulations of meso- and

metathoracic legs.

Abdomen: Terga light brown to brown; sterna paler, whitish on sternites 7-9 in
some specimens. Genital forceps: brown..Penes. deltoid, apically pointed, base
gradually enlarged (fig. 2h). Caudal filaments brownish; darker at ‘articulations.
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FEMALE IMaGO (in alcohol). — Length: body 8.3-12.3 mm; forewing 8.8-15.6
mm,; caudal filaments 5.0-8.3 mm.

Head: Grayish-brown, rarely whitish. Antennae light brown.

Thorax: = Color and markings as in male imago, except generally paler.

Wings:- Color and markings as in male imago.

* Legs: Yellowish, except tarsi tinted with grayish-brown; tarsal articulations
brown, claws brown.
Abdomen: Terga light brown, sterna paler. Caudal filaments narrowly annulate
‘with light brown. )
MaTure NYMPH (in alcohol). — Length:. body 8.3-9.7 mm; caudal filaments
2.2-2.8 mm.
Head: Dorsum mottled with brown, posterior margin dark brown. Frontal pro-
. jection developed, bifid with each part depressed dorsally and divergent, exténded
.~ forward to at least the level of anterior margin of head; prominent ridge anterior to
. frontal projection: Genae slightly produced outwards and angulate Antennae
vellowish, distal segments brown.
Thorax: Mesonotal shield relatively long and narrow, ratio of length to width
1.6:1.0. Anterolateral and lateromedial lobes weakly developed (fig. 4a); lateral
spines relatively short, about as long as width at base, rounded at tip; dorsal projec-
-7 "tions prominent and divergént (fig. 4b), higher than medial hump; anteromedial

hump absent (fig. 4b). Mesonotal shield mottled with brown (fig. 13c), ventral
".margin strongly outlined with dark brown (fig. 13d). Sterna mottled with brown
(fig.. 13d).

Legs:  Brown, Femora slightly darker than other leg segments.

Abdomen:  Tergites 7-9 extensively mottled with brown laterally; tergal pigmen-
tation most intense on posterior portion of 6, least on tergite 10 with base of segment
> dark brown; median brown line on tergites 7-9. Sterna with scattered brown mot-
- tling (fig. 13d). Posterolateral projections of segments 6-9 weakly developed, largest
on 9 but not extended beyond posterior extension of subanal plate; posteromedian

elevations on tergites 7-9 weakly developed. Caudal filaments brown.

" Variations: Forewing of female imagoes from Louisiana have the basal 2/3 of
theanal area and the basal portion of the cubito-anal space clouded with brown in
the forewing, as well as having the crossveins in these areas brown; the hind wing is
- .also light brown at the base. Specimens from other areas have the membrane hyaline
‘. and the crossveins are colorless.

Younger nymphs have smaller frontal projections and a less prominent genal shelf
than the mature ones. Mature female nymphs have a pair of occipital tubercles that
may be very low and i inconspicuous or, in some, rather conspicuous. Additionally,
‘the lateral spines of the mesonotal shield may be either relatively long and sharp or
short and rounded; dorsal spmes may be reduced to strong elevations but with a
tendency toward a spinose condition. Nymphal color varies from dark brown to pale
overlaid with varying degreés of mottling. These variations exist throughout the
distributional range of the species.

Geographical Distribution: Baetisca laurentina is w1dely distributed occurring in
many areas of eastern North America, the Great Plains, and through Canada into
the Northwest Territories (fig. 15b).

 TRANS. AMER. ENT. $SOC., VOL. 107



206 MAYFLY FAMILY BAETISCIDAE

< Vo

i

m’ursnt\.m

a. / 2

=3

B

E rubeacens

FiGUure 15. Distribution of Baetisca in North America: a. B. berneri, carolina,
escambiensis, rubescens; b. B. lacustris, lavrentina, obesa; ¢. B. becki, gibbera,
rogersi.

Discussion. — Although B. laurentina has been known since
1932, no really adequate description of the stages has been given.
McDunnough’s few lines devoted to the species are insufficient to
permit recognition of the species. Traver (1935) used less than 3
lines to describe the nymph. While Daggy’s doctoral dissertation
(unpublished) helped some, there is still confusion in identifying
the various stages. We are, therefore, presenting a fuller descrip-
tion of the external morphology of the imago and nymph. Further,
we have used the same nymphs we presume McDunnough had
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before him when he described the species and are adding variations
that we have observed to occur in specimens from various parts of
North America.

Baetisca laurentina can be distinguished from the other species of
the genus by the following combination of characters. In the
imagoes: (1) fore- and hind wings are hyaline except for those of
the female imagoes from Louisiana which are clouded with brown
at the base; (2) abdominal terga lack distinct markings; and (3)
penes are deltoid, apically pointed, and gradually enlarged basally
(fig. 2h). In the nymph: (1) frontal projection is prominent and
bifid with each part depressed dorsally and divergent; projection
extends forward to at least the level of the anterior margin of head
(fig. 13c); (2) genal shelf is strongly flared and angulate (fig. 13d);
(3) mesonotal shield has relatively short spines which are as long as
width at the base, rounded at tip; (4) spinous dorsal projections are
distinctly higher than medial hump (fig. 4b); (5) thoracic and
abdominal sterna are mottled with dark brown; and (6) mesonotal
shield has strongly outlined solid dark-brown ventral margin
(fig. 13d).

Baetisca laurentina appears to be closely related to B. obesa but
can be distinguished from it by any of the following characters. In
the imagoes: (1) abdominal terga lack brown mottling and (2) penes
are deltoid and apically pointed (fig. 2h). In the nymph: (1) genal
shelf extends forward to at least the level of anterior margin of
head (fig. 13c); (2) frontal projection is similar to that shown in fig.
13¢; and (3) the ventral margin of the mesonotal shield is strongly
outlined with dark brown (fig. 13d).

Biology and Ecology. — Berner and Pescador (1980) briefly
summarized published accounts describing the nymphal habitats of

" B. laurentina. Collection records indicate that in Canada the adults
emerge from April through June and in the United States from
March to August. Nymphs have been collected from September
through August throughout the distributional range.

Specimens Examined: CANADA: ALBERTA: Sand R near Beaver R, 27 IV 77
(A reared), Freeman R, 17 XI 70 (N), Pembina R, 22 IX 75 (N), Red Deer R, 2 X 76
(N), Entwistle, Pembina R, 26, 29 VI and 1 VII 79 (A reared), Clearwater R, 22 V 74
(N), Ells River, 8 VI 77 (N), Muskeg R, 5 V.and 3 VI 77 (N), Steepbank R, 22 VIL, 22
V111, 4, 11 X 76, 1, 17 IV 77 (N), North Saskatchewan R at Rocky Mountain House,
11 V 77 (A reared) (all specimens FSCA). MANITOBA: Swan R, 5 VI 36 (N)
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(INHS), Seal R., 20, 22, 26 VII 76 (N), God’s R, Pine Rapids, no date (N}, Hayes R,
12 VI 74 (N), Roseau R, 4 V-73 (N, exuviae), 16V 77 (A) (FSCA), Assiniboine R, 12
V 72 (N) (FSCA), Churchill R, 5 VIII 37 (N, exuviae) (UMinn). NORTHWEST
TERRITORIES: Martin R, 12 IX 73 (N) (FSCA), Fort Simpsod, 21 VI 72 (N)
(FSCA). ONTARIO: Georgian Bay, Lake Huron, 31 V 74 (N), 25, 26 VI 74 (N,
exuviae) (FSCA),\Lake Superior, Pancake Bay, no date (exuviae) (HU). QUEBEC:
Lachine, 4 VI 30 (N) (CNC), LaPeche R, Wakefield, 29 V 30 (N) (CNC), Ottawa R,
Remic Rapids, 17 VI 32 (N) (CNC), Kazabazua Cr, 11 VI 35 (N) (CNC). UNITED
STATES: FLORIDA: Okaloosa Co: Blackwater R, 11 III' 70. (N). (FAMU).
ILLINOIS: no data (N) (INHS). Aroma Park, Kankakee R, 4 VI 47 (A) (INHS).
INDIANA: LaGrange Co: Pigeon Cr, 20 V 72 (N). (FAMU). LOUISIANA:
Natchitoches Par: Little Bayou Pierre, 24 11174 (A reared), 15 II 75 (N, exuviae)
(UT). MAINE: Narraguagus R, 29 V 73 (N) (FAMU). MASSACHUSETTS:
Amherst, Mill R, 9, 22-23 1V 41 (N, A), 20 V 41 (N), 30 V 41 (A), 1 VI 41 (A reared,
20 V 52 (N), Ambherst, Otter R State Forest, 15 V.38 (N), South Amherst, Fort R, 2
X 39 (N), Stony Brook, 10 V 38 (N) (Preceding specimens UU). MICHIGAN: Clare
Co: S Branch Tabacco R, no date (N) (FAMU). Crawford Co: Ausable R, 4, 14 VII
47 (A), 12, 29 V 48 (A), 6-28 VI 48 (A) (UMich). Emmet Co, Maple R, 31 V 38 (N,
exuviae) (FSCA). Grand Traverse Co: South Branch Boardman R, 12, 30 VI 47 (A), -
3-23 VII 47 (A) (UMich). Houghton Co: Otter R, 26 V 49 (A) (UMich), Jonesville,
19 V 36 (A) (INHS). Lake Co: Pere Marquette R, 2 VI'47 (A), 101X 47 (N) (UMich),
Nahma Junction, Sturgeon R, 12 V 40 (N) (INHS). Washtenaw Co: Mill Cr, 6 X1 36
(N) (FSCA). MINNESOTA: Anoka Co: Coon Cr, 13 XI 36 (N), 19-22 V37 (N, A
reared) (UMinn). Bagley, Clearwater R, 7 X 67 (N) (UMinn). Cook Co: Lake
Saganaga, 2 VII 62 (N, exuviae) (FSCA). Fridley, Mississippi R, 7V 39 (N, exuviae)
(UMinn). Hubbard Co: Mississippi R, 18 VI 60 (N) (FSCA), Kettle R, Hinckley, 9
VI 39 (N) (Uan) Lake Co: Kawishiwi R, 14 IV 77.(N).(FSCA), Stony R, 29 IX 76
(N).(FSCA), 11, 22 IV 77 (N) (FSCA). Mahnomen Co: Wild Rice R, 8 V.71 (N)
(FAMU). Park Rapids, 30 V 37 (N) (UMinn). Pine R, 2, 3, 21.V 36 (N), 22 V 36 (A
reared) (UMinn). Rainy R, 23 V 64 (N) (UMinn). St. Louis Co: Embarrass R, 111V
77 (N) (FSCA), Partridge R, 12 IV 77 (N) (FSCA), St. Louis R, 21 IX 76 (N)
(FSCA). MISSISSIPPI: Rankin Co: Strong R, 13 IV 54 (exuviae) (FSCA). NEW
HAMPSHIRE: Grafton Co: Holderness, Squaw Lake, 30 V 75 (N, A) (FAMU).
NEW YORK: Ausable Lake, 14 VIII 31 (N) (UU). WISCONSIN: Burnett Co: St.
Croix R, 31 V 74 (N) (UW). Columbia Co: Wisconsin R, 22 IX 65 (N) (UW).
Florence Co: Pine R, 28 V 68 (N) (UW). Numekagon R, 5-6 VI 36 (exuviae INHS),
23 V 70 (N) (UMinn). Oneida Co: North Branch Pelican R, 22 V 74 (A reared)
(UW). Price Co: Little Jump R, 18 IV 74 (N) (UW). Sawyer Co: Hawkins,
Flambeau R, 29 IV 67 (N). St. Croix Co: Kinnickinnic R, VI 71.(N) (UMinn).

Baetisca (Baetisca) obesa (Say)
Figures 2i, 7c,.12a, 15b

Buaetis obesa Say 1839:378; Pictet 1843: 195; Walker 1853:563; LeConte -1859:412;
Hagen 1861:45.

Baetisca obesa; Walsh 1862:378; 1863:187; 1864:200; Eaton 1868:69; 1871:101;
1885:228; Packard 1870:595; Joly 1880:157; Vayssiere 1881:4; 1882:99;
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1934:381; Needham 1904:30; Murphy 1922:16; Traver 1931:61; McDunnough
1932:213; Needham, Traver, and Hsu 1935:561; Daggy 1941:236; Burks 1953:
76; Berner 1953:149; 1955:14; 1958:29; 1959:8; Edmunds and Allen 1957:323;
Leonard and Leonard 1962:62; Schneider 1967:203; Pescador and Peters
1971:329; 1974:162; Peters and Jones 1973:247; Hilsenhoff 1975:9; Edmunds,
Jensen, and Berner 1976:271; Berner and Pescador 1980:512.

MaLe IMAGO (in alcohol). — Length: body 6.0-8.0 mm; forewing 8.0-10.0 mm;
caudal filaments 6.0-7.5 mm.

Head: . Dark brown. Antennae brown. Eyes contiguous dorsally.

" Thorax: Brown; mesonotum with dark brown mottling; scutellum dark
purplish-brown. Metanotum dark brown. Prosternum purplish-brown. Mesoster-
num glistening brown. Metasternum gray.

Wings: Longitudinal veins of fore- and hind wings colorless except C, Sc, and
R, of forewing brownish basally. Membrane hyaline; stigmatic area opaque.

‘Legs: "Tan; tarsal segments narrowly annulate with brown, claws brownish;
femora lightly washed with brown. :

Abdomen: Terga heavily mottled with brown, strongest concentration on
tergites 1 and 2. Sterna paler than terga, mottled with brown laterally; sternites 7-9
rather pale medially. Forceps pale. Penes yellowish, lanceolate, apically blunt and
gradually enlarged basally (fig. 2i). Caudal filaments pale with brown.annulations at
articulations; vestigial median filament dark brown.

FEMALE IMAGO (in alcohol). — Length: body 7.0-9.0 mm; forewmg 9.0-12.0
mm; caudal filaments 5.5-7.0 mm.

Head: Pale brown, mottled with purplish-brown. Antennae purplish-brown.

Thorax: Mesonotum brown with wide darker brown median stripe; scutellum
dark brown. Sterna light brown.

Wings: Color of veins and membrane as in male.

Legs: Light brown washed with darker brown, most noticeable on femora;
markings of tarsal segments as in male.

Abdomen: Terga purplish-brown, darkest on tergites 2-6; tergites 7-10 with
submedial and posterolateral white areas. Sterna pale with dark-brown, lateral lines
running length of segment; similar horizontal lines on intersegmental membranes ex-
cept at middle. Caudal filaments as in male.

MATURE NYMPH (in alcohol). — Length: body 7.6-10.2 mm; caudal filaments
2.3-2.6 mm.

Head: - Covered with brown mottling. Frontal projection bifid, long, extended
well-beyond anterior margin of head (fig. 12a), excavated dorsally. Genal shelf
small, rounded at anterolateral edge. Male nymphs with vestiges of a pair of oc-
cipital tubercles between- compound eyes; more prominent in female nymphs.
Antennae yellowish.

Thorax: Mesonotal shield relatively long and narrow, ratio of length to width
approximately 1.7:1.0; lateral spines relatively short, may be straight or slightly
recurved posteriorly (fig. 12a); dorsal spines well developed and distinctly higher
than medial hump (fig. 7¢). Mesonotal shield tan, mottled with dark brown continu-
ing to ventral edge. Sterna pale medially, heavily mottled with dark brown laterally.
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Legs: Femora heavily mottled with brown, pale at extreme distal margin; tibiae
pale with median, brown band; tarsi’ with brown median band; claws pale, tip
orange brown.

Abdomen: Tergites 6-9 with broad lateral longitudinal dark-brown band, mid-
dle pale; anteromedian brown dash on tergites 7 and 8. Sterna heavily mottled with
brown, less concentrated medially; sternite 9 with brown coloration concentrated
laterally; sternites 2-6 with prominent dark-brown spot near lateral margins.
Posterolateral projection on segments 7-9 moderately developed; posteromedian
elevation on tergites 7-9 weakly developed. Basal 1/3 of caudal fllaments brownish,
remainder pale.

Variations: Slight color differences were observed among the imagoes of B.
obesa. In some individuals pigmentation in veins C, Sc, and R, of the forewing may
extend as far as the stigma and in the area basal to the humeral brace they may be
dark brown. Occasionally there may be light pigmentation in all the main veins. The
hind wings of some specimens are dark brown at the extreme base but in others they
may be entirely hyaline. Most female imagoes have broad, lateral, longitudinal,
dark-brown markings on the abdominal sternites, including transverse dark-brown
lines on the intersegmental membranes; others have these markings obscured.

No notable variations were observed among the nymphs except that a few
specimens have relatively short lateral and dorsal spines on the mesonotal shield;
these are also sometimes blunt. Occipital tubercles are occasionally obsolescent.

Geographical Distribution: Baetisca obesa has the widest geographical range of
all the species of the genus. It occurs as far south as Florida and Louisiana and
northward to Massachusetts, through the central United States into Wlsconsm and
Minnesota (fig. 15b).

Discussion. — Baetisca obesa can be distinguished from the
other species of the genus by the following combination of
characters. In the imagoes: (1) membrane of fore- and hind wings
are hyaline; (2) abdominal terga mottled with brown or purplish-_
brown; and (3) penes are lanceolate, apically blunt, and gradually
enlarged basally (fig. 2i). In the nymph: (1) frontal projections are
long, extending well beyond the anterior margin of the head
(fig. 12a); (2) the genal shelf is small and broadly rounded at the
anterolateral edge; (3) the dorsal projections of the mesonotal are
well developed, spinous, and distinctly higher than the medial
hump (fig. 7¢); and (4) abdominal tergites 6-9 have broad, lateral,
longitudinal, dark-brown bands and sternites 2-6 have prominent
dark-brown spots near their lateral margins.

Baetisca obesa appears to be most closely related to B. laurentina
but can be distinguished. from it by any of the following combina-
tion of characters. In the imagoes: (1) abdominal terga have promi-
nent brown mottling; and (2) the penes are lanceolate and apically
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blunt (fig. 2i). In the nymph: (1) frontal projections are strongly
developed, long, and clearly extended well beyond the anterior
margin of the head(fig. 12a); (2) the genal shelf is small and broad-
ly rounded ‘at the anterior lateral edge; (3) the ventral margin of the
mesonotal shield is not outlined with solid markings; and (4) ster-
nites 2-6 have prominent dark-brown spots near the lateral
margins.

Biology and Ecology: Nymphs of B. obesa live in a wide variety
of habitats. They occur on the undérside of submerged rocks, logs,
and among packed leaves in rapidly running streams; as well as in
moss attached to submerged tree trunks and in residual, stagnant
pools in flooded areas of river flood plains. Our collection records
indicate that the nymphs may be found from October through June
and adults emerge from January in the south until June in the
north. Records of adult emergence in January and February were
from laboratory reared specimens.

Specimens Examined: FLORIDA: Calhoun Co: Chipola R, 12, 14, 20 IV 72 (A),
13 III 73 (N, A), 20 I 74 (N) (FAMU). Escambia Co.: Small Creek near Escambia R,
Hwy 4, 91V 58 (N) (FAMU). Gadsden Co: Bear Cr, 17, 25, 11 69 (N, A reared), 4 111
69 (A) (FAMU), Rocky Comfort Cr, 29 III 68 (N, A), 25 X 68 (N), 22, 27 11 69 (N),
20 III 69 (A reared), 9 XI 70 (N), 14 XII 70 (N), 19 I 72 (N) (FAMU). Gulf Co:
Weewahitchka, Dead Lakes 1 IV 56 (N) (FSCA). Hamiiton Co: Withlacoochee R,
14 III 54 (N) (FSCA). Jefferson Co: Chipola R, Florida Caverns State Park, 7 III 79
(N) (FSCA), 16 I1I 79 (N, A reared) (FAMU). Madison Co: Withlacoochee R, 15 I
52 (N), 28 I 54 (N, A reared) (FSCA). Okaloosa Co: Blackwater R, 9 III 61 (N)
(FSCA), 71V 67 (A reared), 30, 31 171 (N), 27,28 IV72 (N, A), 2,4, V72 (A), 261V
73 (A), 221V 74 (A), 4 V 74 (A), 6 IV 77 (A) (FAMU), Juniper Cr, 11 IV 54 (N)
(FAMU), Niceville, 8 111 60 (N) (FAMU). Santa Rosa Co: Blackwater R, 12 HI 71
(N), 22172 (N), 8 IV.72 (N) (FAMU), East Fork Big Coldwater Cr, 11 IV 60 (N)
(FAMU), Lighter Knot Cr, 16 11T 73 (N). Walton Co: Alaqua Cr, 12171 (N), 14 1I
71 (N), 2V 71 (N) (FAMU), Four Mile Cr, 12171 (N) (FAMU), Lafayette Cr, 6 XI
TOMN), 12171 (N), 1411 71 (N), 3 V71 (N), 8, 27 I 72 (N) (FAMU), Little Alaqua
Cr, 6 XI 70 (N), 27 III 71 (N), 91 72 (N) (FAMU), Seven Runs Cr, 14 I1 71 (N), 28
III 71 (N) (FAMU). GEORGIA: Echols Co: Alapaha R, 2 II 54 (N) (FSCA).
Lowndes Co: Withlacoochee R, 13 III 54 (A reared), 3 II 56 (A reared) (FSCA).
ILLINOIS: Momence, 1 VI 37 (A) (INHS), Richmond, 4 VI 38 (A):(INHS).
INDIANA: Pulaski Co: Tippecanoe R, 25 V 73 (N) (FAMU). LOUISIANA: Liv-
ingston Par: Natalbany R, 4 11 75 (N) (UT). Natchitoches Par: Little Bayou Pierre,
24 111 74 (A reared) (UT). MASSACHUSETTS: South Hadley, Bachelor Cr, 5 11 38
(N), 12.V 38 (N) (UU). MINNESOTA: Fridley, Mississippi R, 8 V 33 (N), 1-15, 22
VI 37 (N, A reared), 25 V 39 (A), 4,.9, 18 VI 39 (N, A reared), Kettle R east of
Hinckley, 9 VI 39 (N), Minneapolis, Mississippi R, 20 V 33 (N), Stillwater, St. Croix
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R, 15V 37(N), 11 VI 37 (N, A reared), Wabasha, 25 V 41 (N) (UMinn). MISSISSIP-
PI: Harrison Co: Biloxi R, 12. I 71 (N) (FAMU). SOUTH CAROLINA:
Orangeburg Co: North Edisto R, 21 X 52 (N), Orangeburg, 20 IV 55 (A) (FSCA).
WISCONSIN: Burnett Co: St. Croix R, 31 V 74 (N) (FAMU).

Baetisca (Baetisca) rogersi Berner
Figures 1, 2i, 3a,b,c,d,f, 4b, 5, 6, 7d, 8a,c,f, 9d,e, 11a, 15¢

Baetisca rogersi Berner 1940:156; 1950:148; 1955:16; 1959:8; 1977:36; Pescador
1973:211; Pescador and Peters 1974:151; Berner and Pescador 1980:516.

MALE IMAGO (in alcohol). — Length: body 6.5-9.0 mm; forewing 8.0-9.5 mm;
caudal filaments 5.5-7.0 mm. .

Head: Dark brown, posterior margin of vertex darker, genée pale yellow near
base of eyes. Scape and pedicel of antennae brown, ﬂagellum pale yellow Eyes
almost contiguous dorsally. .

Thorax: Pronotum brown with yellow, longitudinal, median line; mesonotum\
brown with minute black stippling, median area, parapsidal furrows, margins and
posterolateral corners -dark reddish-brown. Metanotum brown. Sterna grayish-
yellow, prosternum brown; minute black stippling between meso and metasterna,
prosternal process reddish-brown.

Wings: Long1tudmal veins of fore- and hind wings amber, pale near margms,
basal 1/3 of forewings and basal 3/4 of hind wings reddish-brown, base almost
blackish-red; stigmatic area of forewings opaque white.

Legs: Greenish-yellow to yellowish-brown, dorsum of meso- and metathoracic
legs washed with brown, tarsal joints with dark-brown transverse band.

Abdomen: = Terga light reddish-brown; tergites 1-6 darker, particularly remnants
of gill attachments and pleural folds; tergites 7-9 with prominent anterior marginal
black band extending across tergite; prominent longitudinal reddish-brown median
line on tergites 6-10 continuous to median filament. Sternites 2-8 with fine black
stippling near anterior and posterior margins, lateral margins grayish-brown; ster-
nite 9 white. Genital forceps pale. Penes yellowish-white, lanceolate, apically blunt
with base gradually enlarged (fig. 2i). Caudal filaments yellowish-brown, basal 2/3
_ with light brown annulations; vestigial median filament reddish-brown to pale
yellow.

FemaiE IMAGO (in alcohol). — Length: body 7.5-10.0 mm; forewmg 9.0-11.0
mm; caudal filaments 5.0-6.0 mm.

Head: Color of head and antennae as in male imago.

Thorax: Color markings as in male except that inner parapsidal furrows and me-
dian longitudinal suture darker; prosternal process paletr and shorter than in male.

Wings: Color as in male,

Legs: Color as in male except base of claws light brown.

Abdomen: Color and markings as in male; sternite 9 deeply cleft, depth approx-
imately 1/7 maximum width of sternite. Color of caudal filaments as in male.

MATURE NyMPH (in alcohol). — Length: body 7.0-10.5' mm; caudal filaments
2.0-2.3 mm.
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Head: Brownish-yellow, genal margins and frontal projections paler; prominent
black spot between eyes and lateral margins of head. Frontal projection prominent,
strongly bifid and extended forward almost to the level of anterior margin of head
(fig. 11a); genae strongly flared, broad and rounded (fig. 11a). Antennae yellowish,
brownish-yellow at articulations.

Thorax: ~"Mesonotal shield broad, ratio of length to width 1.2:1.0; anterolateral
lobe weakly developed; lateromedial lobe well developed (fig. 4a); lateral spines ap-
proximately 1.3 times as long as width at base, sharp pointed and with margins ser-
rate (fig. 11a); dorsal projections prominent, height less than to subequal to that of
medial hump (fig. 7d). Mesonotal shield yellowish with brown shading; lateral
margins crenulate, serrate near base of spines. Sterna yellowish.

Legs:~ Yellowish, claws shiny brown; tibide with dark-brown proximal area;
broad, light-brown, median band on tarsus.

Abdomen: Tergites 7-9 brownish-yellow with broad, transverse black line
extending inward from lateral borders almost to median line (fig. 9d); or broad
dark-brown basal spot (fig. 9¢); lateral and posterior 1/3 of tergite 6 blackish-
brown; narrow, median, longitudinal, black line on tergites 7-10, interrupted by
posteromedian elevation on tergites 7-9, continuous to median filament on tergite
10; lateral margins of tergites 6-9 crenulate, weakest on 6. Sterna brownish-yellow,
faintly washed with brown near lateral margins, prominent pair of brownish-black
spots midway between median and lateral margins of sternites 7-9. Posterolateral
projections on tergites 6-9 well developed, largest on 9; posteromedian elevation on
tergites 7-9 well developed, almost vertical on tergite 8, curved on tergite 9 and ex-
tended almost 1/4 length of tergite 10. Caudal filaments brownish-yellow, slightly
darker basally; median filament reddish-brown.

Variations. 'Nymphs and adults of B. rogersi exhibit morphological variations
which occur throughout its distributional range or are geographically confined.
Common adult variations include the whitish granulations and femoral color.
Several adults, particularly females, have whitish granulations covering certain areas
of the body, mostly the thoracic pleura and the abdominal sterna. Female femora
may be either greenish-yellow or yellow.

Few variations occur among adults collected from the northern and southern
geographical limits of the species. One reared male imago from Little River, Oconee
Co., South Carolina has lighter colored wings and vestigial median filament, and
less pronounced anterior marginal black bands on tergites 7-9 than those from
Alabama and Florida.

Nymphal variations within the geographical range are also common in B. rogersi.
Specimens from north Florida, south Alabama, and south Georgia exhibit varying
degrees of intensity in their markings on the mesonotal shield and tarsi. Nymphs
from the Blackwater River drainage (northwestern Florida and southern Alabama)
and from south Georgia have more extensive brown shading on the mesonotal shield
than those collected from the southernmost Imits of its geographical range — Rocky
Comfort Creek and Bear Creek, Gadsden County, Florida. Additionally the
nymphs from the Blackwater River drainage and adjacent areas have a well-defined
pair of prominent pale yellow basal spots on the medial hump of the mesonotal
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shield and an inconspicuous light-brown tarsal band, while these characteristics are
absent from the nymphs of Rocky Comfort and Bear Creeks.

Nymphs of B. rogersi from South Carolina and north Georgia show variations in
the shape of the dorsal projections on the mesonotal shield and in the markings of
the abdominal terga. Those collected from Upper Three Runs Creek in South
Carolina are similar to those from Alabama and Florida in having a broad, anterior,
transverse black line on abdominal tergites 7-9 (fig. 9d) and the dorsal projections of
the mesonotal shield are distinctly lower than the medial hump (fig. 9d). Nymphs
from the Chattooga River, Oconee County, South Carolina, and Rabun County,
Georgia, however, have either a prominent pair of black-brown, anterosubmedian
spots (fig. 9e) or longitudinally oblique anterosubmedian, dark-brown stripes on
tergites 7-9, and spinous dorsal projections that are subequal in height to the medial
hump. .

Based on the color of the body tubercles and the median filament and the dorsal
markings of the mesonotal shield, B. rogersi nymphs can be conveniently grouped
into northern and southern forms. The former includes nymphs from north Georgia
and South Carolina, while the latter represent those from Alabama, Florida, and
south Georgia. The northern form has colorless body tubercles, oblique brown
markings on the mesonotal shield (similar to those of B. carolina nymphs) and a
unicolorous reddish-brown median filament. The southern form has reddish-brown
tubercles (most prominent on the posterior 2/3 of the mesonotal shield), scattered
brown shading on the mesonotal shield (fig. 11a) and a bicolorous median filament
with the basal 1/2 to 2/3 reddish-brown and the remainder brownish-yellow. A
more extensive study of the species in Georgia is needed to determine the zone of
overlap of these two forms.

Geographical Distribution: Baetisca rogersi is a common Coastal Plain species
but also occurs in the Piedmont provinces of Georgia and South Carolina with rare
incursions into the mountainous area of the latter state (fig. 15¢).

Discussion: Baetisca rogersi was described from reared
specimens collected from a sand-bottom creek in northwestern
Florida (Berner, 1940). The biology and ecology of the species were
reported in detail by Pescador and Peters (1974).

The species can be distinguished from others of the genus by the
following combination of characters. In the imagoes: (1) the basal
1/3 of the forewings and 3/4 of the hind wings are dark reddish-
brown; (2) abdominal tergites 7-9 have anterior marginal black
bands; and (3) the penes are lanceolate, apically blunt, and gradual-
ly enlarged basally (fig. 2i). In the nymph: (1) frontal projections
are prominent, strongly bifid, and extend almost to the level of the
anterior margin of the head (fig. 11a); (2) genae are greatly flared,
broad and angulate (fig. 11a); (3) mesonotal shield has serrated,
sharp-pointed spines (fig. 11a); (4). dorsal projections of the
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mesonotal shield are prominent, ranging from being less than to
subequal to the height of the medial hump (fig. 7d); and (5) ab-
dominal sternites 7-9 have a pair of prominent brownish-black
spots.

Baetisca rogersi appears to be most closely related to B. becki but
can be distinguished from it by any of the following characters. In
the imagoes: (1) basal 1/3 of the forewing and basal 3/4 of the hind
wing is dark reddish-brown; (2) abdominal tergites 7-9 have an
anterior, marginal black band. In the nymph: (1) thoracic sterna
and abdomina!l sternites 2-6 lack distinct markings: (2) lateral
margins of the mesonotal shield are both crenulate and serrate (fig.
11a); (3) lateral spines of the mesonotal shield are approximately
1.3 times as long as wide at base, and basal 2/3 is pronouncedly ser-
rate along the margins (fig. 1la); (4) dorsal projections on
mesonotal shield are distinctly less than or subequal to the height of
the medial hump (fig. 7d); and (5) markings on abdominal sternites
7-9 are characterized by a pair of brownish-black spots.

Biology and Ecology. — A recent review of the family
Baetiscidae (Berner and Pescador, 1980) includes a brief summary
of the ecology and life history of B. rogersi. The nymphs are found
in gravel or stony beds with moderately swift to fast flowing
streams (Berner 1940, 1950; Pescador and Peters 1974). The
nymphs are detritivores and development requires 12 instars.
Nymphs occur from September through July and adult emergence
begins in March and extends through early July. The species is
univoltine (Pescador and Peters 1974).

Specimens Examined: ALABAMA: Barbour Co: 23 V1 54 (N) (FSCA). Escam-
bia Co: Panther Cr, near Bradley, 30171 (N), 17 IV 71 (N, A reared), 21 11 75 (N),
26-29 I11 77 (N), 10 VI 77 (N, A reared), 11 XI 78 (N), 15 XII 78 (N) (FAMU), Per-
dido Cr, 3 VI 40 (N) (FSCA), Perdido R, 28 IV 67 (N) (FAMU). FLORIDA: Bay
Co: Bear Cr neér Panama City, 27 1 54 (N) (FAMU), Little Bear Cr, near
Youngstown, 28 IV 67 (N) (FAMU), Pine Long Cr, 5 V 71 (N) (FAMU). Calhoun
Co: Chipola R, 12 IV 72 (N) (FAMU). Escambia Co: Pine Barren Cr, 27 1 68 (N)
(FAMU). Gadsden Co: Bear Cr, 8 V 67 (N), 5168 (N), 10 II1 68 (N), SV 68 (N, A
reared), 14 IX 68 (N), 4 V 69 (N, A reared), 711 74 (N), 9 V 74 (N), Rocky Comfort
Cr, 12167 (N), 8,15X 67 (N), 19 XI 67 (N), 15 XII 67 (N), 5, 31 1 68 (N), 11-28 II 68
(N, A reared), 3, 24-29 I1I 68 (N, A reared), 1, 5, 12 V 68 (N, A reared), 6 IX 68 ™),
25 X 68 (N), 23 XI 68 (N), 18, 28 XII 68 (N), 111 69 (N), 4-29 III 69 (N, A reared),
2-191V 69 (N, A reared), 11, 19TV 69 (N, A reared), 4-25 V 69 (N, A reared), 15 VII
69 (N), 6,9 XI 70-(N), 3, 22170 (N), 10, 15 11 70 (N), 18 II1 70 (N), 1, 12 IV 70 (N),
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27 X 71(N), 10 XI 71 (N), 111V 72 (N), 12 XII 73 (N), 4-26 1 74 (N), 20, 28 I1 74 (N),
14 111 74 (N), 3-22 IV 74 (N, A), 16 I1 75 (N), 12 V 76 (N) (all preceding specimens
FAMU), Ocklawaha Cr, south of Quincy, 9 IV 67 (N), 27 VI 77 (N) (FAMU), Mos-
quito Cr, 30 XI 60 (N). Okaloosa Co: Blackwater R near Holt, 10 IV 70 (N), 30171
(N), 14 IV 77 (N), Blackwater R, FAMU Biol. Sta., 15-17 IV 71 (N), 3-8 VI 72 (N,
A), 12-21 IV 73.(N), 21 IV 74 (N, A reared), 4 V 74 (N), 19 III'77 (N), 20, 23 IV.77
(N, A reared), 6-7 V 77 (A), 29 III 78 (N), 12 XI 78 (N), Blackwater R near Good
Hope, 28 IV 72 (A reared), 15 XII 78 (N), Blackwater R near Blackman, 25 X 69
N), 11 IV 70 (N, A reared), I V70 (N), 25 IV 71 (N, A), 27291V 72 (N), 1-8 V73
(N, A reared), 28 IV 73 (N), 16 II 74 (N), 3 V74 (N), 7 IV 77 (N), 11, 21 XI 78 (N),
15 XII 78 (N), Blackwater R near Cannon Town, 26-29 IV 67 (N), 20 V 67 (N), 10
VII 67 (N), 71V 68 (N), 26 IV 69 (N), 11-121X 69 (N), 121V 70 (N), 29171 (N), 21 I1
71 (N), 15, 29 IV 77 (N), Blackwater R at Fla. Hwy 4, 9 III 60 (N), Blackwater R
near Baker, 27 XI 68 (N), 13 III 71 (N), Juniper Cr, 11 II 54 (N), 1 IH 60 (N), Live
Oak Cr, Eglin AFB, 21 XI 70 (N), Penny Cr, 11 XI 78 (N), Shoal R, Dorcas, 2V 70
(A), Cr near Niceville, Fla Hwy. 285, 8 II1.60 (N), Sweetwater Cr, 9 III 60 (N), 16
VIII 60 (N), Titi Cr, Eglin AFB, 22 XI 70-(N), Turkey Hen Cr, 21 XI 70 (N), Yellow
R near Holt, 8 III 66 (N), Yellow R nezﬁaoak Grove, 25 IV 67 (N). Santa Rosa Co.
Blackwater R near Harold, 29 IV 67 (N), 19 V 67 (N), 28 VI 68 (N), Blackwater R at
Riley Bluff, 11 I1 72 (N), 8, 27 IV 72 (N), Jumper Cr near Munson, 16 XI 68 (N), Big
Juniper Cr, 6 II1 76 (N), 4 V 77 (A), East Fork Big Coldwater Cr, 22 VII 72 (N),
Rileys Cr, 23 V 73 (N). Walton Co: Alaqua Cr, 6 XIT0(N), 12171 (N), 19 VI 71
N), 14 IT 72 (N). Waiton Co: Black-Cr, Eglin AFB, 7 XI 70 (N), Black Cr near
Bruce, 28 111 71 (N), 14 XII 70 (N), 13 1 71'(N), 2 V 71 (N), Gum Cr near DeFuniak
Springs, 24 1V 67 (N, A), Lafayette Cr, Eglin AFB, 8 XI 70 (N), 12171 (N), 27172
(N) (all preceding specimens FAMU). GEORGIA: Cherokee Co.: Etowah R near
Ball Ground, 22-25 VI 71 (N) (FAMU). 20 VI 56 (N) (FSCA). Decatur Co: Mesquito
Cr, 28 III 54 (N) (FSCA). Peach Co: Mossy Cr, 10 IV 54 (N) (FSCA). SOUTH
CAROLINA: Aiken Co: Upper Three Runs Cr, 21 III 79 (N), 31 I1I 79 (N), 191V 79
(N), 5 VI 76 (N) (CLU), Jackson-Hollow Cr, 20 IV 79 (N) (CLU). Lexington Co, 2
IV 55 (N) (FSCA). Oconee Co: Little R near Salem, 5-7 V 72 (N, A reared) (FAMU),
Chattooga R at state line, 26 VI 71 (N) (FAMU).

Baetisca (Baetisca) rubescens (Provancher)
Figures 2i, 14a,b, 15a)

Cloe unicolor Hagen; Provancher 1876:267; 1877:84
Cloe rubescens Provancher 1877:82; 1878:267
Baetis rubescens (Provancher); Eaton 1885:169
Baetisca rubescens (Provancher); McDunnough 1921:118; Traver 1931: 45 Need-
ham, Traver, and Hsu 1935:562; Berner 1950:147; 1959:8; Edmunds, Jensen,
and Berner 1976:272; Berner and Pescador 1980:518.
‘MaLE IMAGO (in alcohol and dried). — Length: body 5.0-6.0 mm; forewing
6.0-7.0 mm; caudal filaments 4.5-5.5 mm.
Head: Dark reddish-brown. Scape and pedicel of antennae reddish-brown,
flagellum brown, progressively paler distally. Eyes almost contiguous dorsally.
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Thorax: Dark reddish-brown on anterolateral margins of mesonotum; apex and
lateral surface of mesoscutellum blackish-brown. Sterna brown, reddish-brown
around coxae.

Wings: Longitudinal veins of forewing brown, crossveins colorless except light
brown near base and cubito-anal areas; membrane hyaline, basal 1/3 and costal and
subcostal membranes of forewing, and almost entire hind wing flushed with orange-
brown, hind wing darkest at base becoming progressively lighter distally.

Legs:  Yellowish-brown, coxae reddish-brown; dorsum of tarsal claws brown,
venter pale yellowish; protarsal segments with narrow reddish-brown band.

Abdomen: Terga reddish-brown; tergites 2-6 slightly darker than others; gill
scars and posterior margins of terga dark reddish-brown. Sterna yellowish except
sternites 2 and 3 brownish-yellow. Genital forceps yellowish. Penes yellowish,
lanceolate, apically blunt, gradually enlarged basally (fig. 2i). Caudal filaments pale
yellow; inconspicuously light brown annulations at articulations, progressively
faded distally.

FEMALE IMAGO (in alcohol and dried). — Length: body 5.5-6.5 mm; forewing
8.5-9.0 mm; caudal filaments broken except in dried specimens (strongly curled).

Head: Color and markings as in male except for presence of black margins on
vertex.

Thorax: Color and markings as in male.

Wings: Color and markings as in male.

Legs: Color as in male except for lack of bands on protarsal segments.

Abdomen: Color and markings as in male imago; sternite 9 shallowly cleft,
depth approximately 1/10 maximum width of sternite.

MATURE NyMpHS (in alcohol). — Length: body 8.0-11.0 mm; caudal filaments
2.0-3.0 mm.

Head: Brownish-yellow with reddish-brown tubercles. Frontal projection weakly
developed, truncate (fig. 14a). Genal spines developed, short with upcurved brown
tip barely visible when viewed dorsally (fig. 14a). Antennae brownish-yellow.

Thorax: Mesonotal shield broad, ratio of length to width measured from base of
lateral spines 1.03:1.0; anterolateral and lateromedial lobes smooth and weakly
developed (fig. 14a), lateral spine short, shorter than width at base (fig. 14a), apical-
ly blunt; dorsal projections weakly developed, lower than median hump; posterome-
dian dorsal depression shallow and broad (fig. 4b). Mesonotal shield brownish-
yellow with small reddish-brown tubercles and linearly and obliquely arranged
reddish-brown mottling (fig. 14a); lateral margins finely crenulate. Sterna brownish-
yellow with some brown mottling, mostly between coxae.

Legs: Brownish-yellow, claws shiny brown, femora with small reddish-brown
tubercles, tibiae and tarsi with light-brown median band, more pronounced on tarsi.

Abdomen: Tergites 7-10 and posterior 1/2 of tergite 6 brownish-yellow with
small reddish-brown tubercles; dark-brown markings on tergites 7-9, spots on mid-
posterior margin linearly arranged forming broken median longitudinal line; lateral
margins of segments 6-9 crenulate. Sterna brownish-yellow with reddish-brown mot-
tling (fig. 14b). Posterolateral projections on segments 6-9 weakly developed,
longest on segment 9; posteromedian elevation on tergites 7-9 weakly developed,
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largest on 9 extending approximately 1/5 length of tergite 10. Caudal filaments:
brownish-yellow, dark brown in basal half.

Variations: We noted few nymphal variations among the limited number of
specimens available to us. One nymph from Vermont has a pair of solid, oblique,
longitudinal bands on tergites 7-9, the remainder have linearly arranged dark brown
spots. The nymphs generally are brownish-yellow, but two nymphs from Maine are
almost entirely dark reddish-brown with the exception of the base of the genal spine,
unbanded areas of the legs, and the apical 1/2 of the caudal' filaments, which are
greenish-yellow. Similarly a few nymphs from Maine have more numerous dark-
brown spots on abdominal tergites 7-9 than the remainder which were collected from
the same locality as well as other areas.

Geographical Distribution: Baetisca rubescergs has been collected only in the
northeastern section of North America from New Hampshire to Quebec (fig. 15a).

Discussion. — The species was first described under the name
Cloe unicolor Hagen by Provancher (1876) but recognized by him
as a new species, which he named Cloe rubescens a year later.
Eaton (1885) subsequently assigned the species to Baetis, and
McDunnough (1921) transferred it correctly to Baetisca. '

The type locality of B. rubescens was not given and Eaton
assumed that it was probably Quebec. It is likely that Eaton was
correct as adult specimens have been collected: subsequently in
Laprarie, Quebec, by Ide in 1924 and in St. Lambert by G.S.
Walley and W.J. Brown in 1927. In 1928 Brown also collected
specimens of Baetisca (6 mature nymphs, 2 nyphal exuviae, and 1
female imago) in Knowlton, Quebec, which were identified as B.
carolina by Traver. The specimens are actually B. rubescens. The
female imago is the same as the ones from Laprairie and St.
Lambert except that it has a larger body size. The size difference
could be the result of later emergence. Variability in size among
adults of B. rogersi due to difference in date of emergence has been
observed by Pescador and Peters (1974) and it would not be sur-
prising to find the same types of differences occurring in other
members of the genus. Adults of B. rogersi emerging early in the
season are generally larger than those emerging late in the season.

Similarly the nymphs collected in Knowlton are rubescens and
not carolina, as indicated on Traver’s determination label. As
pointed out elsewhere, the nymphs are distinctly different mor-
phologically from B. carolina. Although association of nymphs
and adults of the same species for geographical reasons alone is not
a good practice, we feel confident in doing so in this particular
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case. Mature nymphs, nymphal exuviae, and the female imago
were collected in the same locality and on virtually the same date.

Baetisca rubescens can be distinguished from the other species of
the genus by the following combination of characters. The imagoes
have (1) the basal 1/3 and almost the entire costal and subcostal
membrane of the forewing and the entire hind wing flushed with
orange-brown; (2) the posterior margins of the abdominal terga are
reddish-brown; and (3) the penes are lanceolate, apically blunt, and
gradually enlarged basally (fig. 2i). In the nymphs: (1) the frontal
projection is weakly developed (fig. 14a); (2) the genal spines are
short and barely visible when viewed dorsally, upcurved and sharp
pointed at the tip (fig. 14a); (3) the lateral margins of the mesonotal
shield are finely crenulate and the lateral spines are short and blunt,
being almost as long as the width at the base (fig. 14a); (4) the dor-
sal projections on the mesonotal shield are weakly developed and
lower than the median hump (fig. 4b); and (5) the abdominal sterna
have variable markings as discussed above.

The imagoes of B. rubescens, according to Traver (1935), differ
from B. carolina in being smaller, having orange-flushed wings,
and darker legs. We found, however, that body size and leg color
are unsuitable characters for differentiating the two species.

Baetisca rubescens can be separated from the closely related B.
berneri and B. carolina by the following combination of characters.
In the imagoes: (1) basal 1/3, and entire costal and subcostal mem-
branes, of forewings, and entire hind wings are famtly flushed with
orange-brown; and (2) penes are gradually enlarged basally (fig.
2i). In the nymph: (1) genal spines are barely visible when viewed
dorsally (fig. 14a); (2) spot between genal spines and eyes is absent;
and (3) mesonotal shield has short and blunt lateral spines which
are as long as the width at the base (fig. 14a).

Biology and Ecology. — Except for the collection records of
mature nymphs in June and adults in July, the biology and ecology
of the species is unknown.

Specimens Examined: CANADA: QUEBEC: Laprarie, 9 VII 24 (A) (CNQ), 21
VII 25 (A) (CNC), St. Lambert, 3 VII 27 (N, A) (CNC), 4 VII 27 (A) (CNCQC).
UNITED STATES: MAINE: Aroostook Co: Rocky Brook, 23 IX 77 (N) (FAMU).
NEW HAMPSHIRE: New Zealand, Amanoosc R, 5 IV 40 (N) (UU). VERMONT:
Huntington, Huntington R, 1 XI 70 (N) (FSCA), no date (N) (FSCA).

TRANS. AMER. ENT. SOC., VOL, 107



220 MAYFLY FAMILY BAETISCIDAE

Baetisca (Fascioculus) escambiensis Berner
Figures 2g, 8b,d,e, 12b, 15a

Baetisca escambiensis Berner. 1955:2; 1959:8; ~1977:36; Edmunds: and Allen
1957:323; Schneider and Berner 1963:187; Schneider 1967:203; Pescador and
Peters 1971:332; 1974:163; Peters and Jones 1973:247; [Edmunds, Jensen and
Berner 1976 271; Berner and Pescador 1980:513.

MaLe IMAGO (in alcohol). — Length: body 9.5-10.0 mm; forewing 10.5-11.5
mm; caudal filaments 8.5-9.0 mm.

Head: Red-brown markings present below eyes, extended ventrally; median
carina and area below antenna deep brown. Antennal scape purplish-brown, re-
mainder of segments brown. Eyes almost:contiguous dorsally.

Thorax: Pronotum brownish with brown median line extended throughout en-
tire length of segment; membranous areas purplish. Mesonotum brown, mottled
with lighter color, deepest brown medially; base of scutellum with two large subme-
dian oblong, brown marks; remainder pale with margins outlined in dark brown.
Prosternal process deep brown. Mesosternum 'shiny brown; metasternum paler
brown. ‘ '

Wings: Longitudinal veins of fore- and hind wings tinged with dark reddish-
brown; membrane of fore- and hind wings flushed with ruby, more intense along
costal margin and between veins R, and R .of forewing; brownish tinge at extreme
base of both wings; crossveins in anterior 1/2of hind wing margined with pale areas
giving appearance of blocks of deeper ruby color between crossveins.

Legs: - Brown, distal ends of femora and tibiae slightly darker; tarsal segments
with narrow, dark-brown band at joints.

Abdomen: ~Terga dark brown; intersegmental membrane giving purplish cast to
posterior border of each tergite; remnants of gill attachments purplish-brown;
tergites 2-5 with faint, submedian, pale line; tergites 6-10 with deep-brown, median
line; tergite 6 with submedian, triangular, pale areas followed by a large, butterfly-
shaped, brown area with large pale blotches in outer portions; posterior 1/2 of
tergite 6 with large triangular area with apex at' midpoint of tergite and base of
posterior border; lateral to median line on tergites 7-10 lighter brown area; brown
mottling toward lateral margins. of segments. Sterna brownish with purplish tinge,
becoming more intense towards lateral margin; middle portions shaded with
purplish-red, more intense laterally; sternites 7 and 8 with large, pale, median,
triangular area with base on posterior margin of sternites and apex extending almost
to middle of sternite. Genital forceps brown along outer margins, inner margins
pale. Penes brown, sharply tapered near apex (fig. 2g). Caudal filaments brown.

FEMALE IMAGO. — Unknown, Examination of the female subimago indicates color
pattern similar to that of male. Forewing length of female subimago 14.0-15.5 mm.

MATURE NYMPH (in alcoho]) — Length: body 10.0-13.0 mm; caudal filaments
2.5-3.0 mm.

Head: Yellowish, tuberculate with tubercules most prominqnt near base of genal
spines; margins with long hairs. No frontal projection present. Genal spines well
developed, long, flat, slightly upcurved at the deep-brown tip; clearly visible and
prominent both dorsally and ventrally (fig. 12b). -Antennae pale.
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Thorax: Thorax compressed dorsoventrally. Mesonotal shield broad with ratio
of length to width 1.4-1.5:1.0; anterolateral and lateromedial lobes weakly
developed (fig. 4a); lateral spines approximately 2-1/2 times as long as width at
base, slightly recurved, sharp pointed (fig. 12b); dorsal projections absent (fig. 4b);
strongly carinate median ridge running length of mesonotal shield, deeply notched
near posterior border. Mesonotal‘shield with conspicuoiis deep-brown marks, two
laterals with one close to anterolateral corner, other slightly posterior to first, third
pair of dark-brown marks adjacent to median line forming V-shaped marking about
middle of mesonotum. Sterna pale, except in middle of mesosternum and anterior
part of metasternum which are brownish. Thorax bordered with long hairs.

Legs: Pale, unbanded. Hairy, clusters of hairs at base, densest on trochanters
and femora; tibiae and tarsi:without hairs.

Abdomen: Tergites 7-10 and anterior 1/2 of tergite 6 brown; tergites 7-10 with
median longitudinal brown line; tergites 7 and 8 with pale rectangular area, mottled
with brown at lateral margins; segments 6-8 with long hairs along lateral margins as
well as being serrate; short hairs on margins of segments 9 and 10, 9 also serrated.
Posterolateral projections on segments 6-8 well-developed, flared outwards and
sharp pointed (fig. 12b); posteromedian elevations on tergites 7-9 well developed,
upturned. Sternites 3-6 pale with light-brown mottling anterolaterally. Caudal
filaments light brown.

Variations: In younger nymphs, genal and lateral mesonotal spines and ab-
dominal posterolateral projections are more accentuated than in mature specimens.

Geographical Distribution:  The species is known only from extreme north-
western Florida and southeastern Mississippi (fig. 15a).

Discussion.. — Both nymphs and adults of B. escambiensis are
so distinctive that they cannot be confused with any other species of
the genus. The imagoes have: (1) wings flushed throughout with a
ruby tint and the eyes are banded with vertical stripes; (2) the ab-
dominal terga are dark brown with the intersegmental membranes
purplish giving an annulated appearance to the abdomen; and (3)
- the penes are uniquely shaped, being sharply tapered distally (fig.
2g). The nymphs have: (1) no frontal projection (fig. 12b); (2) the
genal spines are well-developed, long, flat, and with the deep-
brown tip slightly upcurved (fig. 12b); (3) the mesonotal shield is
compressed dorsoventrally and has a strongly carinated median
line; (4) there is no dorsal projection on the mesonotal shield; and
(5) the lateral margins of the body are covered with long- hairs
(fig. 12b). ‘

Biology and Ecology. — Nymphs inhabit sand bars in small to
medium sized rivers. They have been found in ‘‘shallow water from
four to five inches up to one foot in depth, where they lay partially
buried in the stream bed ... Where they were most abundant,
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there was also an admixture of clay in the sand. The current was
relatively slow, in some places there was a growth of algae over the
bottom.”’ (Berner 1955, p. 7). The streams of northwestern Florida
from which nymphs were collected have a yellowish to whitish
shifting sand bed and they are generally rather shallow. The
nymphs rest on the and but are partially covered by soft, silty
deposits so that only a small part of the insect is visible.

Relatively few male and female adults have been collected or
reared. Adults emerge very late in the year, as indicated by our col-
lections and rearings of the nymphs, with all our records being
from the end of October to late November. Although we have suc-
ceeded in having 17 female subimagoes emerge successfully from
the nymphal stage, none has molted to the imago. Of the males
which emerged, nine failed to undergo the final molt while six com-
pleted it. We have five adult males which were collected in the field.
Emergence may take place from mid-morning to early afternoon.
The subimaginal stage requires 40-44 hours in the laboratory. Ap-
parently females emerging in the laboratory have great difficulty in
molting to the adult stage as indicated by our failure to raise one
successfully. v

Our evidence shows that B. escambiensis is univoltine with
emergence occurring only very late in the year.

Specimens Examined: FLORIDA: Escambia Co: Escambia R, 12 VIII 54 (N)
(FSCA), 23 X 54 (N, A reared) (FSCA). Okaloosa Co. Blackwater River, 10-11:VII
67 (N), 29 VII 67 (N), 16, 27 XI 68 (N), 26 X 69 (N), 29 X 71 (N, A), 28 X 73 (N, A)
(FAMU). Shoal River at Hwy 85, 10 VII 67 (N) (FAMU). Santa Rosa Co: Black-
water River, 28 VII 67 (N), 28 XI 68 (N, A) (FAMU), 26 VIII 70 (N) (FSCA), 7 VIII
71 (N), 29-30 X 71 (N, A reared) (FAMU). MISSISSIPPI: Stone Co: Red Ck at U.S,
Hwy 49, 30 X 73 (N) (FAMU).

PHYLOGENETIC RELATIONSHIPS AND ZOOGEOGRAPHY OF
THE GENUS Baetisca

Baetisca species possess a number of morphological and
ecological characters which, when carefully analyzed, make it
possible to group the species into phylogenetic units exhibiting .
various degrees of specialization. Construction of the phylogeny,
as discussed here, was based primarily on nymphal characters with
only a few adult characters complementing the nymphal data. Like
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most mayflies, Baetisca adults are morphologically homogeneous
with relatively little differentiation between species. Derivation of
character states is based on the concept that ancestral character
states are generally w1despread in the genus and often in the family
and order.

Figure 14c shows our 1nterpretat10n of phylogenetic relationships
of the species of Baetisca. The sequence of branching is based on
shared possession of derived character states.

Furcation 1 represents the common ancestral derivation of
subgenera Baetisca s.s. (Lineage 1A) and Fascioculus (Lineage 1B).
Interesting evolutionary changes occurred between these two
lineages after splitting from a common ancestor. Within the
subgenus Fascioculus (Lineage 1B), there has been the development
of striped eyes in both nymphs and adults as well as sharply tapered
penes (fig. 2g), long hairs (fig. 12b), and dorsoventrally compressed
mesonotal shield, all of which represent derived character states
(Table I). Additionally, Fascioculus nymphs differ ecologically and
behaviorally from Baetisca s.s. as they generally inhabit streams
and rivers with shifting sand beds and are commonly found partial-
ly buried in silty deposits. Conversely, Baetisca s.s. nymphs mostly
live in stony streams or those with an admixture of gravels, or in
sand-bottom streams and rivers. The development of long hairs
and a dorsoventrally compressed mesonotal shield among
Fascioculus nymphs apparently help them become adapted to the
type of environments in which they live. The long hairs very likely
serve to protect the nymphal integument from being heavily coated
with silty deposits, and the dorsoventrally compressed mesonotal
shield seems to aid the nymphs in maintaining their position in
seemingly unstable habitats.

Furcation 2 represen;ts the first major split within the subgenus
Baetisca s.s. Lineage 2A (B. becki, B. berneri, B. carolina, B. gib-
bera, B. rogersi, and B. rubescens) underwent varied genal develop-
ment ranging from broadly produced and strongly flared (fig. 10b)
to sharply pointed, upcurved spines (fig. 10d). Lineage 2B (B,
lacustris, B. laurentina, and B. obesa), on the other hand, retained
the ancestral, slightly produced and rounded genal shelf (fig. 13b).

Progressive development of nymphal genae into sharp-pointed,
upcurved spines clearly defines Lineage 3B (B. berneri, B. carolina,

TRANS. AMER. ENT. SOC., vOL. 107



224 MAYFLY FAMILY BAETISCIDAE

and B. rubescens) from Lineage 3A (B. becki, B. gibbera, and B.
rogersi). Lineage 3A retained the ancestral genal development
(Table I, Fig. 10b). It is tempting to speculate that the genal spines
perhaps are an adaptation to fast-flowing mountain streams.
Nymphs in Lineage 3B are most common inthe Appalachian
mountain streams (fig. 15a) while those in Lineage 3A are mostly
Coastal Plain residents, except for gibbera which extends its
distribution to the Appalachian mountain region. Baetisca nymphs
are positively rheotactic and perhaps the genal spines offer an ef-
fective streamlining effect as an adaptation to living in fast flowing
mountain streams.

Massive broadening of the nymphal mesonotal shield (length
subequal to width) coupled with the shortening of lateral spines
(length subequal to width and mostly blunt) separate B. gibbera
(Lineage 4A) from sister species B. becki and B. rogersi (Lineage
4B) which retained the ancestrally less massive mesonotal shield
and longer lateral spines (Table I, fig. 11a), and a prominent pair of
dorsal projections (fig. 10a). Adult B. gibbera lost their imaginal
wing color which is retained in B. becki and B. rogersi.

Nymphs of B. berneri and B. carolina (Lineage 5A) retained their
sharp-pointed mesonotal lateral spines which are blunt in B.
rubescens (Lineage 5B). Adult male Baetisca rubescens, however,
do have lanceolate penes (fig. 2i) which is an ancestral trait com-
pared to the derived, ovate penes found in B. berneri and B.
carolina (fig. 2j).

Elongation of the mesonotal shield and development of dorsal
projections represent some of the evolutionary changes separating
B. lacustris (Lineage 6A) from sister species B. laurentina and B.

obesa (Lineage 6B). Baetisca lacustris nymphs have a comparative-
~ ly broad mesonotal shield (Table I, fig 13a), and greatly reduced
dorsal projections (fig. 4b). Mesonotal shields of B. laurentina and
B. obesa are elongated (length more than 1-1/2 times the width)
and they have well-developed dorsal projections (fig. 13c). Except
for the difference in penes shape, which is lanceolate in B. obesa
(fig. 2i) and deltoid in B. lacustris and B. laurentina (fig. 2h), adults
of these three closely related species are morphologically in-
distinguishable.

It is clear that the genus Baetisca is restricted in its distribution to
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that part of North America lying east of the Continental Divide and
associated with the drainage pattern of the Mississippi River. No
specimens, to our knowledge, have been taken from the south-
western United States. Two collections, which are suspect, have
been reported from extreme western North America. Our doubts
related to B. columbiana are discussed under that species. Eaton’s
listing (1885, p. 229) of B. obesa from California cryptically states,
... California (MaLach. Mus.)’’ with no other information. His
other records of the occurrence of B. obesa are consistent with our
findings. We feel that Eaton’s record from California is in error
and we reject the assumption that Baetisca occurs there. In support
of this contention, we feel that in the nearly one hundred years
since his report someone would have taken another specimen,
especially such assiduous collectors as Richard K. Allen or the late
Willis Day.

Interestingly, the proposed phylogeny of the species correlates
nicely with their geographical distribution and closely related
species have very similar distributional patterns (fig. 15).

The most highly restricted species is Baetisca escambiensis, which
is known only from extreme northwestern Florida. The most widely
distributed species group includes B. lacustris, B. laurentina, and
B. obesa. Both B. lacustris and B. laurentina occur widely in
Canada and in the central plains and southeastern regions of the
United States (fig. 15b). The closely related B. obesa has a similar
geographical distribution, except that it is not known from
Canada.? :

" Baetisca berneri, B. carolina, and B. rubescens occur in the

generally cool mountain streams of the Appalachian System (fig.
15a). Both B. berneri and B. carolina are found in the mountains of
the southeast with a slight northeast extension for the former
species (fig. 15a). Baetisca rubescens is presently known only from
the extreme northeastern United States and southeastern Canada
(fig. 15a), and both areas are part of the Appalachian System (King
1977).

‘Lehmkuhl (1972, p. 1015) reported B. obesa from Saskatchewan and Alberta;
however, his photograph of the nymph is clearly that of B. laurentina.
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Baetisca becki, B..gibbera, and: B. rogersi.occur: in the Coastal
Plain section of the southeast (fig. 15c), except for B. gibbera
which has also been collected from the mountain streams of
Virginia, and West Virginia (fig. 15c).

The distributional pattern of Baetisca offers*some-interesting
possibilities. Lehmkuhl (1972) speculated about the causative fac-
tors determing the distribution of B. lacustris ( = B. bajkovi) and
B. laurentina. According to him, all of the northern range of these
two species, including the entire Hudson Bay System, was covered
by ice ten to twelve thousand years ago so that colonization from
the ice-free areas of the south, which served as a refugium, was
necessary.  As the ice receded, rivers which served as dispersal
routes from the United States refugium for invasion to the north
have changed their direction of flow and have isolated populations
in ‘the Hudson Bay drainage from the parent population in the
Mississippi-drainage. In other words, B. lacustris and B. laurentina
moved northward from the parental population in the Mississippi

~drainage after the Pleistocene ice sheet retreated.

It is not inconceivable to assume that the generally cool-water
adapted B. berneri, B. carolina, and B. rubescens represent a group
that was either pushed into or trapped in the ice-free streams of the
Appalachians during the Pleistocene glaciation. Since then, the
group has remained in the cool mountain streams. The disjunctive
distribution of B. rubescens from sister species B. berneri and B.
carolina could very well be due to separation of aquatic links of the
central Appalachian with streams of the extreme northeastern
United States, or simply to lack of adequate collections.

The species now occurring in the extreme southeastern United
States (B. becki, B. escambiensis, B. gibbera, B. rogersi, and
perhaps B. obesa) represent the group that was pushed southwards
by the glaciation and remained adapted to warmer water
temperatures. B. gibbera is the exception as it also occurs in the
cool mountain streams of the Appalachian mountains (fig. 15c).
The disjunct distribution of B. gibbera could possibly be the result
of an insufficient number of collections or the mountain popula-
tion may prove to be a distinct species. If the species is not distinct,
then the distributional pattern indicates that B. gibbera became
adapted to cool waters and invaded the streams of the Ap-
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palachians as the ice sheet receded while continuing to be an inhabi-
tant of the warmer coastal streams.

The large number of Baetisca species in the southeastern United
States seems to indicate that much speciation has occurred in the
area, especially in the warm waters of the Coastal Plain. Florida,
with six species reported from its northern region, has the greatest
variety of species within its boundaries. Perhaps as other areas of
the continent are subjected to careful scrutiny they, too, will show
the diversity that is apparent here. As is often the case, geographic
distribution of a species simply reflects the presence in an area of
interested collectors.

Speculation about the origin of the diverse Florida fauna leads us
to the conclusion that the boreal endemic genus Baetisca (Edmunds
et al., 1976) was pushed southward during the Pleistocene glacia-
tion. With the receding of the ice sheet, the streams of northwestern
Florida provided ideal conditions for speciation resulting in the
comparatively large number of Baetisca species in the area. The
species known to occur in the Florida panhandle are B. becki, B.
escambiensis, B. gibbera, B. laurentina, B. obesa, and B. rogersi.

Lack of comprehensive studies of the biology and ecology of
most species of the genus hinder an in-depth analysis of their
historical biogeography.
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