Stark, B.P. and B.C. Kondratieff. 2012. Epiproct and dorsal process structure in the Allocapnia forbesFrison, A. pygmaea

3

&

g
;} R

N e

(Burmeister), and A. rickeriFrison species groups (Plecoptera: Capniidae), and inclusion of A. minima(Newport) in a new
species group. llliesia, 8(05):45-77. Available online: http:/Amww2.pms-lj.si/illiesia/papers/Illiesia08-05.pdf

EPIPROCT AND DORSAL PROCESS STRUCTURE IN THE ALLOCAPNIA
FORBESI FRISON, A. PYGMAEA (BURMEISTER), AND A. RICKERI FRISON
SPECIES GROUPS (PLECOPTERA: CAPNIIDAE), AND INCLUSION OF
A. MINIMA (NEWPORT) IN A NEW SPECIES GROUP

Bill P. Stark ! and Boris C. Kondrat ieff 2

! Department of Biology, Box 4045, Mississippi College, Clinton, Mississippi 39058, U.S.A.
E-mail: stark@mc.edu

2Department of Bioagricultural Sciences and Pest Management,
Colorado State University, Fort Collins, Colorado 80523, U.S.A.
E-mail: Boris.Kondratieff@colostate.edu

ABSTRACT

Epiprocts and tergal processes for males of twenty Allocapniaspecies assigned to the A. forbesiFrison, A.
pygmaedBurmeister), and A. rickeriFrison groups were examined with scanning electron microscopy. Results
suggest these groups are closely related and that A. minima(Newport) should be excluded from the A. forbesi

group and assigned to its own group.
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INTRODUCTIO N

The snowfly (Stark et al. 2012) genus Allocapnia
Claassen, 1928, is an eastern Nearctic endemic, and ,
currently includes 47 species (DeWalt et al. 2012). In
the comprehensive study of the group, Ross & Ricker
(1971) provide diagnostic characters and a
phylogenetic framework for the 38 species
recognized at that time. In the phylogenetic aspect of
their study, 10 species groups, based primarily on the
adult genitalic features illustrated in the monograph,
were recognized. Subsequently, 10 additional
Allocapnia species have been proposed, often with
support of scanning electron microscopy images for
the critical male genitalic structures (e.g. Kondratieff
& Kirchner 2000; Grubbs 2006; 2008; Grubbs &
Sheldon 2008).

Although scanning electron microscopy (SEM)
has been widely used in study of various stonefly
structures, it was not used in the study of male
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capniid genitalia until Nelson & Baumann (1987)

demonstrated the advantages of SEM for this

purpose. Alford (1998) followed with the first study

of Allocapnia males. Presently, SEM data are

available for 19 species (Table 1), and six of the

recognized species groups (Alford 1998; Grubbs

2006; 2008; Grubbs & Sheldon 2008; Kondratieff &

Kirchner 2000; Kirchner et al. 2002; Nations et al.

2007, Stark & Lacey 2005; Stark & Nelson 2000;

Stark et al. 2000; Ray et al. 2012). However, no SEM

studies are available for members of the A. forbesi
group, only one member, A. auroraRicker (Alford

1998; Stark & Lacey 2005; Nations et al. 2007), of the

A. pygmaeagroup, and two members, A. rickeri
Frison (Nations et al. 2007) and A. perplexaRoss &
Ricker (Kirchner et al. 2002), of the A. rickerigroup.

In this study we provide comparative SEM data for

males of 20 species, and more fully diagnose these

three species groups within Allocapnia
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Table 1. List of Allocapniaspecies studied with scanning electron microscopy.

SPECIES SEM STUDIES

Allocapnia auroraRicker 1952 Alford, 1998; Stark & Lacey, 2005; Nations et al., 2007

A. granulata(Claassen 1924) Nations et al., 2007; Grubbs & Sheldon, 2008

A. loshadaRicker 1952 Kondratieff & Kirchner, 2000

A. malvernaRoss 1964 Grubbs, 2008

A. menawaGrubbs & Sheldon 2008 Grubbs & Sheldon, 2008

A. mohriRoss & Ricker 1964 Stark & Nelson, 2000; Grubbs, 2008

A. muskoge&rubbs & Sheldon 2008 Grubbs & Sheldon, 2008

A. mysticaFrison 1929 Stark & Lacey, 2005; Nations et al., 2007; Grubbs & Sheldon,
2008

A. perplexaRoss & Ricker 1971 Kirchner et al., 2002

A. polemistisRoss & Ricker 1971 Stark et al., 2000

A. recta(Claassen 1924) Kondratieff & Kirchner, 2000; Stark et al., 2000; Grubbs, 2008

A. rickeriFrison 1929 Nations et al., 2007

A. sanoGrubbs 2006 Grubbs, 2006

A. sequatchi&ondratieff & Kirchner 2000 Kondratieff & Kirchner, 2000

A. starki Kondratieff & Kirchner 2000 Alford, 1998 (as A. rectd; Kondratieff & Kirchner, 2000;
Stark et al., 2000 (as A. rectg; Nations et al. 2007; Ray et al.,
2012

A. tsalagiGrubbs 2008 Grubbs, 2008

A. unzickeriRoss & Yamamoto 1966 Grubbs & Sheldon, 2008

A. virginiana Frison 1942 Alford, 1998; Stark & Lacey, 2005; Nations et al., 2007

A. wrayi Ross 1964 Grubbs & Sheldon, 2008

MATERIALS AND METHODS

Most Allocapniaspecimens were provided by the
Stark Collection, Mississippi College, Clinton,
Mississippi (BPS) and the C.P. Gillette Museum,
Colorado State University, Fort Collins, Colorado
(CSUC). Comparative material of four recently
described species was provided by Dr. Scott Grubbs,
and additional specimens were obtained from Mr.
Fred Kirchner, Mr. Robert Boyle, Dr. Mac Alford, Mr.
Matthew Hicks and Dr. Brian Armitage. Specimens
examined with SEM were prepared by the methods
outlined by Harrison & Stark (2010).

RESULTS AND DISCUSSION
ALLOCAPNIA FORBESI GROUP

Ross & Ricker (1971) recognized six species (A.
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curiosaFrison 1942; A. forbesiFrison 1929; A. maria
Hanson 1942; A. minima (Newport 1851); A. ozarkana
Ross 1964; A. pechumaniRoss & Ricker 1964); A.
minima was included, perhaps tentatively, and A.
frumi Kirchner 1982 was subsequently added. All
species in this group, except A. minima, share a short,
ornately sculpted apical segment of the upper
epiproct (e.g. Figs. 2-3, 32-33), and also have similar
dorsal processes on abdominal terga 7 and 8 (e.g.
Figs. 5-6, 17-18). We have not studied details of the
female genitalia, but the figures in Ross & Ricker
(1971) indicate A. minimaand A. mariahave similar
subgenital plates which differ from the other species
placed in the group. On the basis of the lack of
shared male characters, we are removing A. minima
from this group and placing it in the Allocapnia
minima group. Ross & Ricker (1971) also suggest A.
illinoensisFrison 1935, is descended from a common
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ancestor (#11) with members of the A. forbesigroup.
Presently, we have no supporting data for this
hypothesis.

RosUwé wl1DEOI Uz UwphiNA K w x

Kondratieff, R.F. Kirchner, 5l, 1I (CSUC).

Pocahontas Co., Hills Creek Falls, Hills Creek Scenic

Area, Hwy 39, 16 March 1980, R.F. Kirchner, R.M.

Meyed, Gl BRS)l UPEWEOEOaUPUwWOI w

the A. forbesigroup places it close to the A. rickeri  Male epiproct. Apical segment of upper limb ca. 210-

group. This hypothesis is supported by the shared | Wk ws QOwOOOT OwWEI EUPOT wlikeux EPUwOI
apomorphic feature of a short apical segment of the  projections and a dense median patch of wave-like

upper epiproct limb (Figs. 2, 98). The A. pygmaea spikes (Figs. 1-3). Median spike patch ca. 187-tuN K w4 O w

group species have a longer apical segment (Figs.43-  long and narrowly divided along entire length by

44), but all three groups share the same wave-like  groove, ear-like projections without spikes; apical

spiked armature on the apical segment (Figs. 2, 44, segment ca. 138-luKt w 4 Ow PDEIT wlileEU O UL

98). Within the A. forbesigroup, Ross & Ricker
suggested A. forbesiand A. ozarkanaform a sister
group, and A. pechumaniand A. mariaform another

xUONI EUPOOUWEDOEWOEUUOPT EwWwUOWEE
segment of uppeU wWOD OE WEE 3 wl Wt w4 OwoOOT w
GOwbPETl wi OUWOOUUWOT woOil O1T U1 6 w+E

sister group closely related to A. curiosa Our data

show A. curiosa, A. frumi, A. mariand A. pechumani
share the presence of ear-like expansions on the base

of the apical segment of the epiproct upper limb

(Figs. 2, 14, 20, 32), whereas the apical segment of

this structure in A. forbesiand A. ozarkands slender

and not modified with ear-like basal lobes (Figs. 9,

26). The latter two species share a deeply notched 8"

tergal process not found among other species in this

group (Figs. 11, 28). These characters support the

Ross & Ricker (1971) hypothesis of a sister group

relationship between A. forbesiand A. ozarkana
Furthermore, we are able to place A. frumi as the

probable sister species of A. curiosa,as suggested by

Kirchner (1982). The basis for this assignment is the

shared, thin lateral aspect of the elevated portion of

the 8" tergal process (Figs. 4, 15).

Allocapnia curiosa Frison
(Figs. 1-6)

Allocapnia curios&rison 1942:268. Holotype Il (Illinois
Natural History Survey), Kanetown [Preston Co.], West
Virginia

Allocapnia curiosaRoss & Ricker, 1971:39.

Material examined. Kentucky : Jackson Co., Peter
Branch Middle Fork Rockcastle River, below
Robinson Creek, 10 February 1998, B.C. Kondratieff,
R.K. Kirchner, 9l , 11 (CSUC). Virginia : Tazewell
Co., East Fork Cove Creek, Rt. 662, 15 February 1982,
B.C. Kondratieff, 2l (CSUC). West Virginia : Mercer
Co., Camp Creek, 1-77, 26 February 1999, B.C.
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segment bearing irregular row of setae and a median
groove but otherwise unadorned. Lower limb ca.

167-luA k ws OWbPPET wx UORPOEOWUOOWExDE

Male tergal process. Prominent raised structures on
abdominal terga 7 and 8 (Figs. 1, 4-6). Process of
tergum 7 conical, apex covered with scale-like
structures; process of tergum 8 thin, narrowly
notched, lobes bent slightly forward in lateral aspect
and covered dorsally with scale-like structures;

PPEUT woOil wiOil UT UOwWwx UOET UUWEES w

of tergum 8 process bearing a low, rounded, median
knob.

Allocapnia forbesi Frison

(Figs. 7-12)

Allocapnia forbeskrison 1929:397. Holotype Il (lllinois
Natural History Survey), tributary North Hicks Branch,
Herod [Pope Co.], lllinois

Allocapnia forbesi cornutBrison 1935:363. Holotype |l
(IMinois Natural History Survey), Hills Branch Creek,
Dixon Springs [Pope Co.], lllinois, syn. lllies, 1966:123.
Allocapnia forbesRoss & Ricker, 1971:35.

Material examined. Kentucky : Adair Co., tributary
Big Creek, Hwy 268, west of Milltown, 3 March 2001,
B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig, 7I
(CSUC). Marion Co., Conley Creek, Hwy 49, 3 March
2001, B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig, 2l
(CSUC). Ohio: Hamilton Co., Cincinnati, French
Park, 31 January 1953, A.R. Gaufin, 1ll (BPS).

Male epiproct. Apical segment of upper limb ca. 180

0wO001 OwUPOOOI OWEUWODEOI OI

like lobes; median field of apical segment bearing a
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Figs. 1-6. Allocapnia curiosaHills Creek Falls, Pocahontas Co., West Virginia. 1. Male terminalia, dorsal. 2.
Apical segment upper limb of epiproct tip, dorsal. 3. Surface detail apical segment upper limb of epiproct,
dorsal. 4. Male terminalia, lateral. 5. Abdominal tergal lobes, dorsal. 6. Abdominal tergal lobes, anterodorsal.
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Figs. 7-12. Allocapnia forbestributary Big Creek, Adair Co., Kentucky. 7. Male terminalia, dorsal. 8. Epiproct
and 8" tergal process, dorsal. 9. Apical segment upper limb of epiproct tip, dorsal. 10. Apical segment upper
limb of epiproct and 8t tergal process, lateral. 11. Abdominal tergal lobes, lateral. 12. 8™ tergal process,

anterodorsal.
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patch of wave-OD Ol wUx P OI UwE E & w hbtldthindl Brga® sh@$ (kigk T5F1w18). Process of
narrowly divided along entire length by groove tergum 7 thin in lateral aspect, forming a triangular

(Figs. 7-10); greatest width of apical segment ca.  projection in anterodorsal aspect, covered over much

tut | ws OOWOEUUOPIT EwUlUOuwE x b bitsOriace @ith(stalerltké strécti@su(Rigs. wr+1€).w
P%DT G wNASw! EUEOQwWUI 1T O1 O U uP@otess &f tergumi3 thi@ i ateralidSpecd (Bigk16) Andi & O w
0001 wE O E mw wiBldaturidifkowvést point near  tapered to a slightly concave dorsal surface in
midlength (Fig. 8). Lateral areas of basal segment  anterodorsal aspect; dorsum of process covered with
appearing bare; median area with longitudinal a narrow strip of scale-like structures; width of
TUOOYI w+0OPl UwODPOE WEE & whrt (NET QUPUEEEE durhud O fud @B O w U O w

apical spoon.

Male tergal process. Prominent raised structures on Allocapnia maria Hanson

abdominal terga 7 and 8 (Figs. 7, 10-12). Process of (Figs. 19-24)

tergum 7 somewhat conical, but broadly rounded on

dorsum (Fig. 11); apex without scale-like structures. Allocapnia mariaHanson 1942:81. Holotype Il (United
Process of tergum 8 broadly and deeply notched with States National Museum of Natural History), East
lobes resting on a narrow, plateau-like structure Ambherst [Hampshire Co.], Massachusetts

(Figs. 8, 10, 12); dorsal outline of lobes subtriangular Allocapnia maa: Ross & Ricker, 1971:37.

and covered over most of surface with scale-like

UOUUEOQOUUI UOWEEUEOwWPPE DI wWIeipsenpgd (MEEE GHles Py NGFEB VU U E O w

Kondratieff, R.F. Kirchner, R.E. Zuellig, 131, 1l
Allocapnia frumi  Kirchner (CSUC). Smyth Co., Lick Creek, Rt 621, 14 February
(Figs. 13-18) 1982, B.C. Kondratieff, 5l (CSUC). Wythe Co.,
Stoney Fork Reed Creek, Dark Horse Hollow, Hwy
Allocapnia frumiKirchner 1982:786. Holotype Il (United 22 26 February 1999, B.C. Kondratieff, R.F. Kirchner,
States National Museum of Natural History), Coats 23l , 41 (CSUC).
Run of North Fork Cherry River, Greenbrier Co., West ~Male epiproct. Apical segment of upper limb ca. 210
Virginia 50w 0001 OWEI EUPOT wEwW xIk®Uw O wE
projections and a dense median patch of wave-like
Material examined. West Virginia : Pocahontas Co.,  spikes (Figs. 19-1 | A6 w, | EPEOwUx DOl wx EUEI
Sugar Creek at Williams River, 28 March 1982, R.F.  long and separated along entire length by narrow
Kirchner, V.J. Marchese, 2l (CSUC). groove (Fig. 20), ear-like projections without spikes.
Male epiproct. Apical segment of upper limb ca. 287 xDEEOwUI T Ol OUwWEES w tutlikew 4 Ow P DE
50w O0001 OWEI EUDPOT w E w x-Ek0 U prdjettion£a6dhBE 0 0B BT BE0 O WERS wK A ws OwE U
projections and a dense median patch of wave-like Ul T O1 OUwOi wUx x1 UwOP OE wEE§ wt KK w
spikes (Figs. 13-tut A8 w, 1 EPEOQwUx b Ol wixedl Aidlength; Gpidalt thirdi 6fasal segment
long and divided along entire length by narrow bearing a sparse patch of setae; median field of basal
groove, spikes absent on ear-like projections and half with wide groove (Fig. 19). Lower limb ca. 172
basal dorsolateral bulges (Fig. 14). Apical segmentca. 4% O wpb D E limakt&Japial spoon.
OEUUOPTI EwUOWEES w! Nw 5 Ow Edbdorfinal térga @ ahB B GFigsh?&-245 RrdeesslbE O w
UT T O1 O0woOi wUx x1 UwOb OE wE E Gergunurntaenizal aptxOHoun EcddeElikefstEudturds Y Y w
5 O witke for most of length; setation and dorsal  (Fig. 23); process of tergum 8 thin in lateral aspect
longitudinal groove absent from basal segment. (Fig. 22), dorsal surface truncate, or slightly concave,
+OPl UwOPOEWEES W YY w4 Ow b &nd bearingd kP& rioOdoGolater§) patchessoEsEaldw
spoon. like structures (Fig. 24). Width of tergum 8 process
Male tergal process. Prominent raised structureson EE 8 whiy Y wy O8
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Figs. 13-18. Allocapnia frumj Sugar Creek, Pocahontas Co., West Virginia. 13. Male terminalia, dorsal. 14.
Apical segment upper limb of epiproct, dorsal. 15. Apical segment upper limb of epiproct and 8t tergal
process, lateral. 16. Surface detail apical segment upper limb of epiproct, dorsal. 17. Abdominal tergal lobes,
dorsal. 18. Abdominal tergal lobes, anterodorsal.
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Figs. 19-24. Allocapnia mariaDark Horse Hollow, Wythe Co., Virginia. 19. Male terminalia, dorsal. 20. Apical
segment upper limb of epiproct, dorsal. 21. Surface detail apical ssgment upper limb of epiproct, dorsal. 22.
Epiproct apex and 8t tergal process, lateral. 23. Abdominal tergal lobes, dorsal. 24. 8" abdominal tergal lobe,

anterodorsal.

Illiesia ¢ http://www2.pms-lj.si/illiesia/ Volume 8¢+ Number 5¢ Page 52



Stark, B.P. and B.C. Kondratieff. 2012. Epiproct and dorsal process structure in the Allocapnia forbedtrison, A. pygmaegBurmeister), and A.
rickeri Frison species groups (Plecoptera: Capniidae), and inclusion of A. minima (Newport) in a new species group. llliesia, 8(05):45-77.
Available online: http://www2.pms-lj.si/illiesia/papers/Illiesia08-05.pdf

Allocapnia ozarkana Ross EESw! YYwsOwbPPEI weOwOPEOI O1 U1 O
(Figs. 25-30) basal segment bearing sparse setal patch in apical
half.

Allocapnia ozarkanRoss 1964:172. Holotype Il (Illinois  pale tergal process. Prominent raised structures on
ZaliuralHlstorySurvey),Cannon Creek, Madison Co., abdominal terga 7 and 8 (Figs. 34-36). Process of
Alzoggsi?aozarkana?oss&Ricker 1971:34 Ol UTUOWA WEES wA N w OwpBEI WEOEwWI O
P e OEUT POOwWXxUOET UUWOT wUT UT UOwWWWEE
Material examined. Arkansas: Johnson Co., East E! EUPOlI wEwW Ul EOCOOPWEOUUEOWOOUE

Fork Horsehead Creek, Hwy 103, 16 January 1999, B. Surfaces of both tergal processes covered with scale-

Stark, 11l (BPS). like structures.

Male epiproct. Apical segment of upper limb ca. 183

5O0wOOOT OwUPOOOT OWEEUOOEUDT UE 6BRAABNAMMMAL RS 61 wi EU

like lobes; median field of apical segment bearing a o o

patch of wave-ODO1 w UxDO1 Uw EE 8 w hukQHLIEHIRN BHONE £ dinigma from the A.

divided along entire length by groove (Figs. 25-28); forbesigroup and place it as the solitary member of

greatest width of apicaOw U1 1 O1 00w E & BILIRUPKSHigUsseA goove. Ross & Ricker (1971)
OEUUOPT EwUOwk Wwy OwE OwE x | B'ﬂ?ﬂﬁ%@?h%tﬁﬂuqu%@twﬁ g@ﬁr@ﬁgqmﬁ%qyéﬂ wOi w
Uxx1 UwOPOEWEES wt Kt ws Owo O HKNER snecEts A araky @ dasheckling i o w
midlength; margins of basal segment lacking setae, ~their phylogenetic chart (Ross & Ricker 1971, Fig. 86).
median groove present, at least in basal half. Lower 1 OUUwWo w1l HEOI Uz UuiphifNhainAhed OEOUUD
OPOE WEE S whhy wal Gapical Epban.x U O A g@pesclade was based entirely on the similarity of

Male tergal process. Prominent raised structures on the female terminalia, a character state that can vary

abdominal terga 7 and 8 (Figs. 25, 28-30). Process of in other species groups of the genus (e.g. A. rickeri

01 UT UOWA wEES wA | wy Owb b ET wEXPER:AIGCEYE DINIEAIRHUIR 8 PPIRES 0 O wE w
pair of small mounds (Figs. 29-30); apices of lobes armature to members of the A. vivipara (Claassen)

appear smooth. Processof U1 U1 U0 wWwE E & wHAHR Y USing phropkgRoss 1964, and A. tennessa
EQEWEDYDET EwOOWEEUT wEa wi ROSHESE Ry dPD UREKE & wimBatighut y A dw
dorsal surface of lobes covered with scale-like UnPublished), and may be more closely related to

that group than to members of the A. forbesigroup.

structures.
Allocapnia pechumani Ross & Ricker Allocapnia minima  (Newport)
(Figs. 31-36) (Figs. 37-42)
Allocapnia pechumarfitoss & Ricker 1964:88. Holotype |l Perla minimaNewport 1851:450. Lectotype II (British
(Illinois Natural History Survey), Otsquago Creek, Museum of Natural History), St. Martins Falls, Albany
Starkville, Herkimer Co., New York River, Ontario, designation by Kimmins 1970
Allocapnia pechumanRoss & Ricker, 1971:36. Capnella incisur&laassen 1924:45. Holotype Il (Cornell
University), Ithaca [Tompkins Co.], New York. syn.
Material examined. New York : Montgomery Co., Ricker, 1938:136.

tributary to Canajoharie Creek, Rt 10 near Smith

Lane, 10 March 2012, B.C. Kondratieff, L. Myers, 15,  Material examined. New York : Clinton Co., Saranac

2A (CSUC). Schenectady Co., Normans Kill, ColeRd,  River, Clayburg, Silver Lake Rd, 25 March 2005, L.

Duanesburg, 8 March 2009, L. Myers, 3l (CSUC). Myers , 241, 2 | CSUC). Hamilton Co., Sacandaga

Male epiproct. Apical segment of upper limbca. 251  River, Wells, jct. Rt 8-Rt 30, 43.4453AN, 74.2524AN, 12

0w 0001 Owi EVUUEUT wbOw EOU MNEdhwoE2) B.C. KandraiigffplE Myers, B U3 U U w

x OUUI UOOEUI UEOwx UONT E 0D O QAU BtoLawrened @e:, St(Redis RiveE, RIGWHEE S wl K+ w
4m armed with patch of wave-like spikes (Figs. 31-  March 2009, T. Mihuc, 8l , 51 (CSUC).

bt ABw! EVEOWUT 1T 01 OU0wdIi wl x xMalg ue0ipdtE uipicad aekrneniucf dppérOldib we O E w
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Figs. 25-30. Allocapnia ozarkanaiast Fork Horsehead Creek, Johnson Co., Arkansas. 25. Male terminalia,
dorsal. 26. Apical segment upper limb of epiproct, dorsal. 27. Surface detail apical segment upper limb of
epiproct, dorsal. 28. Epiproct apex and 8™ tergal process, lateral. 29. Abdominal tergal lobes, dorsal. 30.

Abdominal tergal lobes, anterodorsal.
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Figs. 31-36. Allocapnia pechumanitributary Canajoharie Creek, Montgomery Co., New York. 31. Male
terminalia, dorsal. 32. Apical segment upper limb of epiproct, dorsal. 33. Surface detail apical segment upper
limb of epiproct, dorsal. 34. Epiproct and tergal processes, lateral. 35. Abdominal tergal processes, dorsal. 36.

Abdominal tergal processes, anterodorsal.
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Figs. 37-42. Allocapnia minimaSaranac River, Clinton Co., New York. 37. Male terminalia, dorsal. 38. Apical
segment upper limb of epiproct tip, dorsal. 39. Surface detail apical segment upper limb of epiproct, dorsal.
40. Epiproct apex and 8t tergal process, lateral. 41. Epiproct apex, lateral. 42. 8t abdominal tergal process,

dorsal.
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separated by narrow grooves and terminating in
elongate, flattened spines (Figs. 37-41), remainder of
apical segment armed with widely separated long,

throughout length and bluntly rounded at tip. Basal

UTTOI OUwOl wUxxT Uw OB OE w E FideuotA nivicel&EigbsB) Grid @.wsrtBl.0 T O U U w
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wide near apical spoon.
Male tergal process. Prominent thimble-shaped,
undivided structure on tergum 8 slanted caudad and

condition is considered by Ross & Ricker as the

xUPOPUDY!T woOO! wi OVwWUI UT UOWA wU U U

[trilobed process] could have arisen as a single

simpler arcuate structure in the ancestral form giving

Allocapnia aurora Ricker
(Figs. 43-48)
Allocapnia auroreRicker 1952:159. Holotype Il (lllinois

EESG WKk Kws OwbPPET wWE U wUD xlika E x INRWAE Bistory (Sprgey); B igeon| Riyey.gViogsifow

structures (Fig. 40-42).
ALLOCAPNIA PYGMAEA GROUP

Ross & Ricker (1971) recognized six species (A.
auroraRicker 1952; A. indianaeRicker 1952; A. nivicola
(Fitch 1847); A. ohioensisRoss & Ricker 1964; A.
pygmaegBurmeister 1839); A. smithi Ross & Ricker
1971) in the A. pygmaearoup. There have been no
subsequent changes to this species list. In this group
the apical and basal segments of the male epiproct
are usually subequal in length, and at least the distal
half of the apical segment is armed with a patch of
wave-like spikes. On the epiproct lower limb the
notch delineating the apical spoon is absent or much
reduced. Abdominal terga 7-8 typically bear dorsal
processes, although the 7t tergal process may be
obscure or absent (e.g. A. aurora, A. pygmaeaThe 8"
tergal process is notched and may bear a mesal tooth
giving the process a trilobed appearance. Ross &
Ricker placed the A. pygmaeagroup as the sister
group to the A. rickeri group. Allocapnia pygmae#s
considered the most primitive member of the
complex and A. smithiand A. nivicolaare considered
the most derived members of the group.

The sister group hypotheses proposed by Ross &
Ricker (1971) for this group were based primarily on
variations of the tergal processes, and we find no
suitable characters on the epiproct to suggest
modifications be made to these hypotheses. Males of
four species in the group (A. indianae, A. nivicola, A.
ohioensis, A. smithi share trilobed processes on
tergum 8 (Figs. 53, 59, 66, 77), whereas A. auroraand
A. pygmaeahare bilobed processes (Figs. 47-48, 71-
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[Haywood Co.], North Carolina

Allocapnia auroraRoss & Ricker, 1971:46.
Allocapnia auroraStark & Lacey, 2005:11.
Allocapnia auroraNations et al., 2007:73.

Material examined. Mississippi : Franklin Co., Cane
Mill Branch, 29 December 1996, M.H. Alford, 1Il
(BPS). Tishomingo Co., Rock Creek, CR 1, 8 January
2007, B. Stark, 51, 11 (BPS). Tishomingo Co., Rock
Quarry Creek, Tishomingo State Park, 23 December
2006, B. Stark, 3l (BPS). North Carolina : Haywood
Co., Cove Creek, Hwy 1395, 27 December 1986, B.C.
Kondratieff, R.F. Kirchner, 71, 11 (CSUC). Macon
Co., Wayah Creek, LBJ Center, 5 January 1993, B.
Stark, 6l , 11 (BPS). Surry Co., North Fork Mitchell
River, CR 1332, 29 January 1996, B.C. Kondratieff,
R.F. Kirchner, 20l , 11 (CSUC).Tennessee Blount
Co., Middle Prong Little River, Hwy 321, 27 February
2001, B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig,
9l , 11 (CSUC). Cooke Co., Coshy Creek, Hwy 301, 1
January 1999, M.H. Alford, 251l , 10l (BPS). Greene
Co., Horse Creek, Horse Creek Recreation Area, 25
December 1986, B.C. Kondratieff, 12l (CSUC).

Male epiproct. Apical segment of upper limb ca. 334-

w+OPl UwOPOEWEES wNt ws Ow

FAYws OwOOdT OwEUOIT H uydyYul 4 Wuueb<belE EO

dense patch of wave-like spikes (Figs. 43-45); apical

segment ca. 131-hut Kws OwbPPDET wEUWEEU]I Ow0O

narrow rounded tip. Basal segment of upper limb ca.

3404+ WY w 4 Ow 0001 wURUDUE & GFukE & @ BATkw E U u

midlength; basal segment with a broad, shallow
groove extending from base to base of apical
segment. Lower limbca. 181-lullA ws Owb P E |
greatest width, and bearing a sparse, irregular, setal
row along apical third of lateral margins.

Male tergal process. Prominent raised structure on
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Figs. 43-48. Allocapnia auroraHorse Creek, Greene Co., Tennessee. 43. Male terminalia, dorsal. 44. Apical
segment upper limb of epiproct tip, dorsal. 45. Male terminalia, lateral. 46. 8" tergal process, lateral. 47. 8t

tergal process, anterodorsal. 48. 8t tergal process, dorsal.
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Figs. 49-54. Allocapnia indianagKinniconick Creek, Lewis Co., Kentucky (49-51, 54) and Grassy Creek, Carter
Co., Kentucky (52-53). 49. Male terminalia, dorsal. 50. Apical segment upper limb of epiproct tip, dorsal. 51.
Surface detail apical segment upper limb of epiproct, dorsal. 52. Male terminalia, lateral. 53. Abdominal tergal
lobes, anterodorsal. 54. Abdominal tergal lobes, dorsal.
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abdominal tergum 8 (Figs. 46-48). Bilobed process ca.
213-1 + Yws Owb P EIl Oshépedinbkén@d. 84 E  Perla nivicolaFitch 1847:278. Lectotype I (Museum of

0wpbPPEI w+OEI UwOi wxUOET U U cerrdiva oapdy)unsprefies logafion Mesignatiod | w

notch bearing scale-like surface structures; anterior
face of process bearing a deep transverse groove (Fig.
47). In lateral aspect, lobes extend vertically at an
approximate 90Aangle from swollen base (Fig. 46).

Allocapnia indianae Ricker
(Figs. 49-54)

Allocapnia indiana®icker 1952:162. Holotype | (lllinois
Natural History Survey), creek northwest of Medora,
[Jackson Co.], Indiana

Allocapnia indianaeRoss & Ricker, 1971:47.

Material examined. Kentucky : Carter Co., Grassy
Creek, Hwy AA9, 3 March 2001, B.C. Kondratieff,
R.F. Kirchner, R.E. Zuellig, 1521l , 191 (CSUC). Lewis
Co., Kinniconick Creek, SE Vanceburg, 3 March 2001,
B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig, 11l
(CSUQ). Lincoln Co., Green River, Hwy 698, Jumbo,
3 March 2001, B.C. Kondratieff, R.F. Kirchner, R.E.
Zuellig, 3l (CSUC).

Male epiproct. Apical segment of upper limb ca. 265-

by Frison, 1942:266.
Allocapnianivicola Hanson, 1942:83.
Allocapnia nivicolaRoss & Ricker, 1971:49.

Material examined. Kentucky : Jackson Co., Rock

Lick Creek, Hwy 89, 10 February 1996, B.C.

Kondratieff, R.F. Kirchner, 15 CEUC). Tennessee

Lawrence Co., Factory Creek, Hwy 242, 28 February

2001, B.C. Kondratieff, R.F. Kirchner, R.E. Zuellig,

151, 41 (CSUC). Perry Co., Buffalo River, Old Hwy

13, 28 February 2001, B.C. Kondratieff, R.F. Kirchner,

R.E. Zuellig, 4911 , 301 (CSUC). Virginia : Montgomery
"O60w300zUw" UIT OOwmdl,uBiCk kK Ow huWw
Kondratieff, 2l (BPS). Wythe Co., East Fork Stony

Fork Creek, Hwy 52, 28 December 1978-29 January

1979, R.F. Kirchner, 181l (BPS).

Male epiproct. Apical segment of upper limb ca. 340-

KYYws QOwoOOO0l OWEUODI-BuwbOwéwbBADWE
dense patch of wave-like spikes (Figs. 55-57); apical

segment ca. 110-luk Y ws OwPPDET wEUWEEUI Qw0
broadly rounded tip. Basal segment of upper limb ca.

2904 | Yw 5 Ow 0001 whH REw4SERS bUfy w E U

| AAws OwoOO0T OwEUOI -0 @ tu 6 w BEIENDt Bagabseghodnt with a moderately broad,

dense patch of wave-like spikes (Figs. 49-52); apical

shallow groove extending from base to apical

segment ca. 100-ruYt ws Ow b DE T wE U wE BegmedubasE Greatedt widitioblavulimb ca. 173-

narrow rounded tip. Basal segment of upper limb ca.

| YYw5OOwEOEWEI EUDPOT wEwWUxEUUI C

I kA ws OwoOOTHwEDE Qui BB Eult & E U mabgingl éetaddin apicabnalf of limb (Fig. 57).

basal segment with a broad, shallow, median groove.

Male tergal process. Prominent raised structures on

Greatest width of lower limb ca. 176-187 4 © O w O O &bHdmimal terga 7 and 8 (Figs. 58-60). Trilobed

limb bears a sparse, marginal row of long setae in
apical third (Fig. 49).

Male tergal process. Prominent raised structures on
abdominal terga 7 and 8 (Figs. 53-54). Trilobed

process on tergum 8 ca. 190- | Yw 4 Qw bPEI OwEOD
bearing a broad, shallow median notch interrupted
by a median projection. Tergum 7 process much
lower and not distinctly trilobed; both tergal

process of tergum 8 ca. 140-ruK t ws OQwb D E 1 wEpOoEeases| @wem®d fonu dorsum  with scale-like

a broad, shallow median notch, interrupted by
median projection. Lobes of process covered with
scale-like structures; anterior face of process bears a
deep transverse groove (Fig. 53). In lateral aspect,
lobes extend vertically as thin discs set on narrow

structures; tergum 8 process with a deep, transverse
groove on anterior face. In lateral aspect, lobes of 8"

tergal process appear thin and bent forward (Fig. 60).

Allocapnia ohioensis Ross & Ricker

bases. Processofti UT UOwA wEES whyYws OwbDET Ow@ipstoD-&BE U w

in structure to 8t tergal process.

Allocapnia nivicola  (Fitch)
(Figs. 55-60)
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Allocapnia ohioensiRoss & Ricker 1964:92. Holotype |l
(IMinois Natural History Survey), tributary Hocking
River, Coalville, [Summit Co.], Ohio

Allocapnia ohioensi®koss & Ricker, 1971:46.
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Figs. 55-60. Allocapnia nivicola3 OO0z Uw" Ul 1 OOw, 60001 &s0Maldtarminalid dorsed. 5 Apieald b E 6 w
segment upper limb of epiproct tip, dorsal. 57. Male terminalia, lateral. 58. Abdominal tergal processes,
dorsal. 59. 8" tergal process, anterodorsal. 60. 8t tergal process, lateral.
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Figs. 61-66. Allocapnia ohioensig,ong Branch Creek, Wayne Co., West Virginia. 61. Male terminalia, dorsal. 62.
Apical segment upper limb of epiproct tip, dorsal. 63. Male terminalia, lateral. 64. Abdominal tergal processes,
lateral. 65. Abdominal tergal processes, anterodorsal. 66. 8™ tergal process, dorsal.
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Material examined. Kentucky : Fleming Co., Crane
Creek, Hwy 32, 22 February 1998, R.F. Kirchner, 5l
(BPS). West Virginia : Wayne Co., Long Branch Beech
Fork, Beech Fork State Park, 20 January 1993, R.F.
Kirchner, 3l (CSUC).

Male epiproct. Apical segment of upper limb ca. 316-

8l , 31 (BPS). Tompkins Co., Owasco Inlet, Stevens
Rd, near Groton, 26 February 2000, M.H. Alford, 6l ,
2l (BPS). West Virginia : Mason Co., Ohio River,
Apple Grove, 3 March 2001, B.C. Kondratieff, R.F.
Kirchner, R.E. Zuellig, 51 , 41 (CSUC).

Male epiproct. Apical segment of upper limb ca. 340-

11T wsOwoOO0T OWEUOT - BubOwEwbRRhwbadddk OWEUOI-EwpOwewbBEEDWE

dense patch of wave-like spikes (Figs. 61-63); apical

dense patch of wave-like spikes (Figs. 67-69); apical

segment ca. 120-K Wws Ow b P ET wE U wE Beymeaucd) 25-Uk BwOOmBEI WEUWEEUI Qw0

bluntly rounded tip. Basal segment of upper limb ca.

narrow, rounded tip. Basal segment of upper limb ca.

Kl hws Owoo0T-tike®dwbB B E wiwkU B 610w AdT whiyd BuusERS DAEN w E U

basal segment with a shallow, median groove.

midlength; basal segment with median groove

Greatest width of lower limb ca. 222-1 + + w4 O O wréddwedUaward base of apical segment (Fig. 67).

limb bearing sparse, marginal row of long setae in
apical third.

Male tergal process. Prominent raised structures on
abdominal terga 7 and 8 (Figs. 64-66). Trilobed

Greatest width of lower limb ca. 148-UN K ws OOwO OP 1 Uu
limb bearing a sparse, marginal row of long setae in

apical third (Fig. 69).

Male tergal process. Prominent raised structure on

process of tergum 8 ca. 153-1 Y Y w % O w b D Edbddmirial@eEgum 8 (Figs. 70-72). Bilobed process on

bearing a broad, shallow notch, interrupted by a low
median projection. Lobes of process appear slender
and angled slightly forward in lateral aspect; surfaces
covered with scale-like structures; anterior face
bearing a transverse groove. Process of tergum 7

tergum8ca. 162-tuA Kws Owbp PET wE OuwET EUDOI
shaped mesal notch; notch widthca. 44-k t w4 08 w+ OET Uw
of process diverge in dorsal aspect, but appear
straight and slightly swollen in lateral aspect; lobes
covered with scale-like structures; anterior face

weakly trilobed, ca. 103-hut Y ws Qwb D E 1 O w bdarhgidEsiaNawlidariSwerse groove.

with scale-like structures.

Allocapnia pygmaea (Burmeister)
(Figs. 67-72)

Semblis pygmae@urmeister 1839:874. Lectotype |l
(Zoological Museum Berlin), Pennsylvania [no specific
site], designation by Needham & Claassen, 1925:278.
Capnella pygmae&leedham & Claassen, 1925:277.
Allocapnia torontoensiRRicker 1935:257. Holotype |l
(Canadian National Collection), Credit River,
Cooksville, Peel Co., Ontario, synonymy proposed by
Frison, 1942:265.

Allocapnia pygmaedoss & Ricker, 1971:45.

Material examined. Kentucky : Leslie Co., Middle
Fork Kentucky River, Daniel Boone Parkway, 8
February 1998, B. C. Kondratieff, R.F. Kirchner, 30l ,
8l (CSUC). Powell Co., Middle Fork Red River, Hwy
N, 10 February 1998, B.C. Kondratieff, R.F. Kirchner,
21l , 61 (CSUC). New York : Tompkins Co., Salmon
Creek, Myers, 26 February 2000, M.H. Alford, 23Il ,
121 (BPS). Tompkins Co., Ithaca, Cascadilla Creek,
Cornell University, 26 February 2000, M.H. Alford,
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Allocapn ia smithi Ross & Ricker
(Figs. 73-78)

Allocapnia smithiRoss & Ricker 1971:48. Holotype |l
(MMlinois Natural History Survey), 2.5 miles W South
Hill, Butler Co., Kentucky

Material examined. Alabama: Tuscaloosa Co.,

Wallace Branch, 5 mi SE Berry, 21 January 1982, S.C.
"EUUDPUOW/ IB (BRSY TuscBId$A CK, Blue

Creek, CR 38, 15 January 2011, B. Stark, K. Gaynor,

71 (BPS). Kentucky : Edmondson Co., Cub Creek,

Roundhill Rd, 22 February 1999, B.C. Kondratieff,

R.F. Kirchner 221l , 21 (CSUC).

Male epiproct. Apical segment of upper limb ca. 345

0wO0001 OWEUOI EwOOWEXxPEEOWEEG w
patch of wave-like spikes (Figs. 73-76); apical

UlTOIl ODWEESBwht kwsOwpbPPEIl wEUOwW EI
UOUOET EwUDxdw! EUEOQWUI T 01 OUwOI wtl
OO0O01T wEOE w EE & wduyhidiengtt® wagalb E 1 w
segment with median groove. Greatest width of
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Figs. 67-72. Allocapnia pygmae&hio River, Mason Co., West Virginia. 67. Male terminalia, dorsal. 68. Apical
segment upper limb of epiproct tip, dorsal. 69. Male terminalia, lateral. 70. 8t tergal process, oblique lateral.

71. 8t tergal process, anterodorsal. 72. 8™ tergal process, dorsal.
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Figs. 73-78. Allocapnia smithiWallace Branch, Tuscaloosa Co., Alabama. 73. Male terminalia, dorsal. 74. Apical
segment upper limb of epiproct tip, dorsal. 75. Surface detail apical segment upper limb of epiproct, dorsal.
76. Male terminalia, lateral. 77. 8t tergal process, dorsal. 78. 8t tergal process, lateral.
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marginal row of long setae in apical third.

Male tergal process. Prominent raised structures on
abdominal terga 7 and 8 (Figs. 77-78). Process of
tergum 8 trilobed with mesal lobe about as high as

We are unable to provide a definitive hypothesis
for relationships within the A. rickeri group, but
based primarily on tergal lobe variations, we could
propose one subgroup in which the 8" tergal lobe

latt UEOQwW OOET UOw Ul UT U0 w Ww x WOBDIEU Wud B BE W uudAt st femigxd@up D ET wop

lateral lobes expanded on dorsum in lateral and
dorsal aspect, appearing somewhat boot shaped in
side view; anterior face of process with a transverse
groove. Process of tergum 7 only slightly elevated,

rickeri, A. stannardiFigs. 90, 96, 101, 114) and another
in which the 8" tergal lobe notch is no more than 45
4 O w b BAE dunnipghami, A. sandersoni, A. zoligs.
83, 108, 120). Within the first group, A. harperi, A.

ca 755 OwPPETI OWEOEwWPDUT OU U wl stathird) ant A Eckedishare ear-like lobes on the 8th

ALLOCAPNIA RICKERI GROUP

Ross & Ricker (1971) placed six species (A.
cunninghamiRoss & Ricker 1971; A. perplexaRoss &
Ricker 1971; A. rickeri Frison 1942; A. sandersoni
Ricker 1952; A. stannardiRoss 1964; A. zolaRicker
1952) in this group and suggested, primarily on the

tergal process, whereas those of A. perplexaare not
ear shaped, however we offer no resolution for the
former trichotomy. In the A. cunninghami, A. zola, A.
sandersonisubgroup, the former two species each
share a small lobe on tergum 7 and also a small
median projection on the 8" tergal process which
supports a sister group relationship between these
two species. Unfortunately, we have no probable

EEUDUWOl wil OEO] wel EUEE DT BYBRWY VR ynites BIYAE HRIUP- b1 00

er

OEUOI EWEOOxOI BT Uwdl wOT Ul 1T wUxI1 EPI Uuwl EhE'I'.? 6“’%&'] woOb Ol woOi w
Allocapnia cunninghami  Ross ick

fusion between abdominal sterna 7-8 includes a
sclerotized ridge in females of A. cunninghamj A.
peplexaand A. zola whereas females of A. rickeri, A.
sandersonand most A. stannardilack such a structure.
Subsequently, A. harperiKirchner 1980, was added to
the second complex.

The epiproct upper limb for species in this group,
is typified by a long basal segment and a relatively
short, somewhat bulbous apical segment (Figs. 79, 85,
91, 97), a feature shared with members of the A.
forbesgroup. The apical segment bears a distal patch
of densely packed, wave-like spikes (Figs. 81, 87) and
the basal segment has a relatively broad, shallow
longitudinal groove. The lower limb bears a distinct
notch offsetting the apical spoon (Fig. 100).
Abdominal tergum 8, or 7 and 8, bear dorsal
processes (Figs. 90, 95, 112); those on tergum 8 are
typically bilobed but in one species, A. zola, this
structure is trilobed and a second process, also
present on segment 8, is displaced toward the
anterior segmental margin (Fig. 115). In Ross &
1 PEOI Uz U EsGihérdi 4h® M. Oiakeri were
considered sister species with A. sandersonimore
distantly related, and the other complex was
presented as an unresolved trichotomy. The A. rickeri

(Figs. 79-84)
Allocapnia cunnnghamiRoss & Ricker 1971:42. Holotype
I (Illinois Natural History Survey), [tributary Little
Trammel Creek], Turners [Station], Sumner Co.,
Tennessee

Material examined. Tennessee Sumner Co.,

tributary Little Trammel Creek, Sugar Grove, Hwy

174, 22 February 1999, B.C. Kondratieff, R.F.

Kirchner, 5, 1 (CSUC). Sumner Co., Little

Trammel Creek, Fairfield Rd, 10 March 2012, B.

Stark, 3l (BPS).

Male epiproct. Apical segment of upper limb ca. 281

0wO0001 OWEOGEWEUOI EwOOwUT T wExDPE
dense patch of wave-like spikes (Figs. 79-82); apical

Ul'T Ol ODWEESd whuyt wy OwbbPEIT wEUWEEUI
near midlength, and expanded to a bluntly rounded

UBbxBw! EUEOQWUI T Ol OUwWOT wUx xT UwoOb
EEGwkt wsy OwbPPEI wEUWOPEOI O1 Ul QwE
wide, shallow, longitudinal groove from base to near

OPEOI O1 Ul dw&UI EUIl UUwWPPEUT woi wo:
lateral margins of lower limb bearing a sparse row of

long setae near apical spoon.

Male tergal process. Prominent raised bilobed

structure on abdominal tergum 8 and a smaller,

TUOUxwUT EUI Uww? EOQET Al j¢énbew QighOE faitbeu pebcassion Bekgiinu7 (Figs. 82-84).

Ross 1964, in this analysis (Ross & Ricker 1971).
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Figs. 79-84. Allocapnia cunninghamitributary Little Trammel Creek, Sumner Co., Tennessee. 79. Male
terminalia, dorsal. 80. Apical segment upper limb of epiproct tip, dorsal. 81. Surface detail apical segment
upper limb of epiproct, dorsal. 82. 8t tergal process and epiproct tip, lateral. 83. 8™ tergal process and epiproct

tip, anterodorsal. 84. 7t tergal process, dorsal.
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8051

Figs. 85-90. Allocapnia harperiStation Spring Creek, Tazewell Co., Virginia. 85. Male terminalia, dorsal. 86.
Apical segment upper limb of epiproct, dorsal. 87. Apical segment upper limb of epiproct tip, dorsal. 88.
Surface detail apical segment upper limb of epiproct, dorsal. 89. 8% tergal process and epiproct tip, lateral. 90.
8t tergal process and epiproct tip, anterodorsal.
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scale-like structures, and bearing a shallow, V-
shax | EWOOUET wp%bl 8 wwt A Owx
wide, without scales or notch (Fig. 84).

Allocapnia harperi  Kirchner
(Figs. 85-90)
Allocapnia harperKirchner 1980:19. Holotype Il (United
States National Museum), East Fork Stony Fork Reed
Creek, Wythe Co., Virginia

Material examined. Virginia : Tazewell Co., Station
Spring Creek, 15 February 1982, B. C. Kondratieff,
100, 11 (CSUC). Wythe Co., East Fork Stony Fork,
Hwy 11, 26 January 1980, R.F. Kirchner, 2l , 4l
(BPS). Wythe Co., East Fork Stony Fork, Rt 717, 26
February 1999, B.C. Kondratieff, R.F. Kirchner, 20l ,
51 (CSUC).

Male epiproct. Apical segment of upper limb ca. 303

Male epiproct. Apical segment upper limb of

UDEDWUGEOwWEIE®G wl GuiuwsECESAKYT wt EOQE w E

EES wl t t w4 Olike Pildek; apicél ¢gment ca.
| Yt ws OQOwbPEIT wE Hike(ptbjgotidas: andE Ow i E U
UExT Ul Ew0OwWNws Ow.opod)iBast UwUT 1T wO
Ul T Ol OUWEESwW!I NKwsOwoOdT wEDEWE!
midlength; basal section with a few grooves on
dorsal surface and a few obscure, ventrolateral spines
(Fig. 94). Lower limb not visible from dorsal aspect.
Male tergal process. Prominent raised, bilobed
structure on abdominal tergum 8 (Figs. 94-96);
xUOEIl UUUWEEG wl | Kwsy OwbpbPET WEOE WEI
PPEUT WEESGWNI w5 O8w/ UOHkUUWEOYI
structures.

Allocapnia rickeri  Frison
(Figs. 97-102)

O0wOO00T OWEOEWEUOTI EwOOwWUT I UJIIE)XDE wE E 8 whyWt

dense patch of wave-like spikes (Figs. 85-88); apical

UiT Ol O0w EES w hKKk usey @radualy E | chﬁ‘c(%Hé[EOE

narrowed to a bluntly rounded tip. Basal segment of

capnia rlckerlFrlson 1942 269. HoIotype I (Illlrjﬁ-)olg,JI u
Natural Histary Survey), Big Grand Pierre River,
e Co.], lllinois
Allocapnia rickeri Ross & Ricker, 1971:41.

Uxxl UwODPOEWEEGS wk Khuwy Owd o001 M&@,ﬁaqq&@,gam%wﬁz@ow@DEl woOl EUVUw

midlength; basal segment bears a shallow,
longitudinal groove in basal half. Greatest width of
lower limb about as wide as apical segment of upper
limb, but not clearly projecting beyond margins of
apical segment.

Male tergal process. Prominent raised bilobed
structure on abdominal tergum 8 (Figs. 89-90);
x UOET UUwOOwUT UT UOWWWEES®S
with scale-like structures. Lobes of tergum 8 process
small, ear-like, directed caudally and obliquely

Material examined. Alabama: Limestone Co., East
Fork Anderson Creek, Anderson, 5 January 2001, B.
Stark, C.G. Simpson, I. Nazir, 7l (BPS). Arkansas:
Montgomery Co., 2 miles E Hurricane Grove, Hwy
270, 28 December 2010, B. Stark, 2l (BPS). Van Buren
Co., Choctaw Crk, Hwy 65, 4 January 1997, B. Stark,

W, Frdckery QiU BID BASIIZR Bukeh B0, 1Ak kel W

Creek, Rt 166, 3 January 1997, B. Stark, S. Tucker,
23l , 41 (BPS). Mississippi : Tishomingo Co., Clear

OUDI OUT EwOOwUT T 01 OUOwOOU keleekBmd thufo ¥ewrtidr 2007, B. Stark, 401l , 3|

Allocapnia perplexa Ross & Ricker
(Figs. 91-96)

Allocapnia perplex&oss & Ricker 1971:44. Holotype |l
(Minois Natural History Survey), Five miles S
Bransford, [East Fork Bledsoe Creek, Hwy 231],
Trousdale Co., Tennessee
Allocapnia perplexaKirchner et al.,
epiproct

2002:332. SEM I

Material examined. Tennessee Sumner Co., East
Fork Bledsoe Creek, Old Hopewell Rd, 1 March 2001,
B.C. Kondratieff, R.F. Kirchner, 2Il (BPS).
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(BPS). North Carolina : Cabarras Co., East Concord,
Barringer Creek, Hwy 49, 4 January 1998, M.H.
Alford, 8l (BPS). Orange Co., Eno River, Pleasant
Green Road, 18 January 1998, M.H. Alford, 2Il , (BPS).
Ohio : Scioto Co., Turkey Creek, Hwy 52, 26 February
2005, M.H. Alford, 2Il (BPS). Oklahoma : Latimer Co.,
tributary Brazil Creek, 1 mile N Cedar Cemetery, 28
December 2006, B. Stark, J. Stark, 23l , 21 (BPS).
Tennessee Bedford Co., Ashland Branch Sugar
Creek, Bluestock Road, 23 February 1999, B.C.
Kondratieff, R.F. Kirchner, 8l (CSUC). Wayne Co.,
Eagle Creek, Hwy 114, 14 March 2010, B. Stark, 5l
(BPS).
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Figs. 91-96. Allocapnia perplexaast Fork Bledsoe Creek, Sumner Co., Tennessee. 91. Male terminalia, dorsal.
92. Apical segment upper limb of epiproct tip, dorsal. 93. Surface detail apical segment upper limb of epiproct,
dorsal. 94. 8" tergal process and epiproct tip, lateral. 95. 8t tergal process and epiproct tip, dorsal. 96. 8" tergal
process, anterodorsal.
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Figs. 97-102. Allocapnia rickeriTurkey Creek, Scioto Co., Ohio. 97. Male terminalia, dorsal. 98. Apical segment
upper limb of epiproct tip, dorsal. 99. Male terminalia, lateral. 100. 8t tergal process and epiproct tip, lateral.
101. 8t tergal process and epiproct tip, dorsal. 102. 8t tergal process and epiproct tip, anterodorsal.
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Male epiproct. Apical segment of upper limb ca. 226

0wO001T OWEOEWEUOTI EwOOwUT 1 uhlbcamik sadandRdSsd964117A. Holotyp®(iisvid | w

dense patch of wave-like spikes (Figs. 97-101); apical Natural History Survey), 1 mile east Walker Prong

Ui 1 01l OOWEESwht | wsOwbkbET w EBGUERVEN Cor EEPEMIMOEBIE ptpgaly

narrowed to bluntly rounded tip. Basal segment of Park, Tennessee

Uxxi DWODOEWEES wt kY ws Owo oo MNFRPrrsanedigoss KT b p 1 w
Allocapnia stannardiKondratieff & Kirchner, 1982:243.

near midlength; basal segment bears a wide, shallow,

longitudinal groove which extends to base of apical

segment. Lower limb hidden beneath apical segment

of upper limb.

Material examined. Tennessee Sevier Co., 1 mile W
New Found Gap, 14 March 2006, B. Stark, 2l , 1l

Male tergal process. Prominent raised structures on Eljle)gri\gerCngélinbllclac‘)rgr:/t\;?:\kelr\lsact:iir::I FCI;;kr'kHV\ZIZ
abdominal tergum 8 (Figs. 100-102). Process of Y

01 UT UOWWWEDOOEI EOwEEowhﬂ;%% réﬁzo%lflzc K8”dr§t8f|§RF°K'rCh”ec58E| U w
ale

Ul xEUEUI EwWEa WEWEESd wWk ws O = tAl%U mnl%flx(f)l?m 2§YDEIE
and covered with scale-like structures. eppoc pica’ segment o Uppe ca.

0wO0001 QEP&EGAWUT | WEXDPEEOWEES wr

dense patch of wave-like spikes (Figs. 109-112);

ExPEEOwWUI T Ol OUWEES whiA Nws QwpbpbDEI

constricted to a narrowly rounded tip. Basal segment

Ol wUxxT UwOPOEWEES wl NAws OwoddOT w

(Iinois Natural History Survey), Clear Creek, 2.5 miles near midlength; basal segment bears a shallow,

N Fayetteville, Washington Co., Arkansas longitudinal groove, extending from base tobeyond

Allocapnia sandersonRoss & Ricker, 1971:40. OPEOI Ol Ul 6w&UI EUIl UUwPDBEUI wOl wo
margins of lower limb adjacent to notch lined with

Material examined. Arkansas: Searcy Co., LittleRed ~ sparse row of long setae.

River, Hwy 65, 4 January 1997, B. Stark, S. Tucker, Male tergal process. Prominent raised structures on

1l , 21 (BPS). abdominal terga 7-8 (Figs. 113-114); process on

Male epiproct. Apical segment of upper limbca.286 Ul UT UOw WwET 1 xOAawEDOOEI EOQOWEES W
50wO001 WEOEWEUOT EwOOwUi | eaerevith salpdikestiyetyyes pojch el precesy w
dense patch of wave-like spikes (Figs. 103-106); EEO wAt w7 OQwbpbdEI 6w/ UOEI UUwWOI wuUl Ul
apical segmentca. 1K | w4 Owpb D ET wE U wE BSlightly p@rhed ongorsal niagen @nd not bearing
UPOOOT OWUOWEES wht Kwsy Owodl BBIgEREY wBVHUEBEBEBUUP B HE YOIUPW A w X
area gradually narrowed to a rounded tip. Basal Wide.

UTT O OUwOl wUxxT UwOPOEWEEB Wk Al wy QwoOOT wEOEWEES whihuhuw
4OwbPPEl wOI EUwWwOPEOI 61 U1 dw EEUE OWBtapnd pofaORRicker EU U w E w

shallow, longitudinal groove extending to near base (Figs. 115-120)

of apical segment. Greatest width of lower limb ca.

PN Wws OOwWOEUT POEOWEUI Ewdi E UAllgaprirGdrRicsen 832 6y Batpyne du YHngiv U1 w

row of long setae. Na’FuraI History Survey), Ash Cave, [Hocking Co.],

Male tergal process. Prominent raised, narrowly Ohio ) . .

divided process on abdominal tergum 8 (Figs. 106- Allocapnia zolaRoss & Ricker, 1971:43.

108). Process OOw U1 UT UOw Ww EE S w |
covered with scale-like structures; median notch of
xUOEIl UUWEEG wt t wsy OwbPDEI 6

Allocapnia sandersoni Ricker
(Figs. 103-108)

Allocapnia sandersonRicker 1952:165. Holotype |l

K}l'a%etrlilaf7 &gjm%gj.EH enwne%sgeEl\l/Jflorgan Co., Green
Branch White Creek, Barnett Bridge Road, 9 February
1998, B.C. Kondratieff, R.F. Kirchner, 9l , 51 (CSUC).
Morgan Co., Mud Lick Creek, Hwy 299, Oakdale
City Park, 9 February 1998, B.C. Kondratieff, R.F.
Kirchner, 51l , 41 (CSUC). Virginia : Wythe Co., Stony

Allocapnia stannardi  Ross
(Figs. 109-114)
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Figs. 103-108. Allocapnia sandersoniittle Red River, Searcy Co., Arkansas. 103. Male terminalia, dorsal. 104.
Apical segment upper limb of epiproct tip, dorsal. 105. Male terminalia, lateral. 106. 8" tergal process and
epiproct tip, lateral. 107. 8™ tergal process and epiproct tip, dorsal. 108. 8t tergal process, anterodorsal.
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Figs. 109-114. Allocapnia stannardil mile W Newfound Gap, Sevier Co., Tennessee. 109. Male terminalia,
dorsal. 110. Apical segment upper limb of epiproct tip, dorsal. 111. Surface detail apical segment upper limb
of epiporct, dorsal. 112. Male terminalia, lateral. 113. Abdominal tergal processes, dorsal. 114. Abdominal

tergal processes, anterodorsal.
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Figs. 115-120. Allocapnia zolaStoney Fork Reed Creek, Wythe Co., Virginia. 115. Male terminalia, dorsal. 116.
Apical segment upper limb of epiproct tip, dorsal. 117. Surface detail apical segment upper limb of epiproct,
dorsal. 118. Abdominal tergal processes, dorsal. 119. Male terminalia, lateral. 120. Abdominal tergal processes,
anterodorsal.
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Fork Reed Creek, Hwy 52, 26 February 1999, B.C.
Kondratieff, R.F. Kirchner, 4l , 31 (CSUC). West
Virginia : Nicholas Co., Panther Creek, Rt 39, 21
February 1981, R.F. Kirchner, V.J. Marchese, 71 , 3|

Claassen, P.W. 1924. New species of North American
Capniidae (Plecoptera). Canadian Entomologist,
56:43-48.

Claassen, P.W. 1928. Additions and corrections to the

(BPS). monograph on the Plecoptera of North America.

Male epiproct. Apical segment of upper limb ca. 283 Annals of the Entomological Society of America,

0wO0001 OWEOEWEUOI EwOOwWUT 1 wRESHEBE OWEEd wl | kws OwbbUT w

dense patch of wave-like spikes (Figs. 115-117, 119); DeWalt, R.E., U. New-Becker, & G. Steuber. 2012.

ExDEEOQwUI T Ol OUWEES whl t wy O uPke®@@drasgetian HEdlin® MeskdIDAL @ wU O w

EESdwht kws OWEVOWOPEOT O1 U1 wE GrEbuwarg 2012]Unittd/Riétdptara. spériesBile.org. O a w

UOUOET EwUDxdw! EUEOQWUI T Ol Gliciu@ 1842, WinteUinsex® f Eaatérme ewtYdrly w4 O w

OO00T WEBEWEESWNKwY Ow bPDEIT w Aindtitim Joupnal f Adritultubeuartt EStidh®, w

segment bears a median groove which extends to
apical segment base. Greatest width of lower limb ca.

PUNY w45 OOwOEUT UEOQw OEUT B OU w ORlaeoiedad of UIlindd ButletirE bf Ethe Bibrioiss E w

sparse row of long setae near apical spoon.
Male tergal process. Prominent raised structures on
abdominal terga 7-8 (Figs. 118-120); posterior process

OOwUI UT UOWWWUUDOOET EwE OE wEHrdeyw A2R314m.Owb bPE]I Owodi EPEOwW

lobe much smaller than lateral lobes, but all covered

5:274-284.
Frison, T.H. 1929. Fall and winter stoneflies or

Natural History Survey, 18:340-409.
Frison, T.H. 1935. The stoneflies, or Plecoptera, of

Illinois. Bulletin of the Illinois Natural History

Frison, T.H. 1942. Studies of North American

with scale-OP Ol wUUUUEUOUUI UOw 60U Pliecapters dvitln Kpkcial se@rentelotitie 8auna of

Anterior process of tergum 8 slightly notched on
dorsal margin, covered with scale-like structures,
EOEWEE®S whut |

Illinois. Bulletin of the Illinois Natural History
Survey, 22:235-355.

ws OwbPDEIT 6w/ U O Biulbi) $uAd 2006 UAllooapriaG anpawndnvesiecdes of E O w

EEGw | kw 50w PPE]T w EOE wliked Y1 shbviEfly (ReeBoptirau Caphiidde) from Alabama,

structures.
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