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A NEW GENUS AND SPECIES OF STYGOBIONTIC 
DRYOPID BEETLE, STYGOPARNUS COMALENSIS 

(COLEOPTERA: DRYOPIDAE), 
FROM COMAL SPRINGS, TEXAS 

Cheryl B. Barr and Paul J. Spangler 

Abstract. -A stygobiontic new genus and species, Stygoparnus comalensis, 
from Comal Springs, Texas, is described and compared with the dryopid genus 
Helichus. Distinctive characters of the adult and larva are illustrated with pen 
and ink drawings and scanning electron micrographs. This new taxon is the 
first member of the family Dryopidae reported from subterranean waters. 

Most aquatic entomologists agree that our 
present aquatic insect fauna evolved from 
terrestrial taxa (Ross 1965, Wooton 1972, 
Resh & Solem 1984). Among the 22 fami
lies of aquatic and semiaquatic beetles 
known from the Wes tern Hemisphere, there 
are two, Torridincolidae and Noteridae, that 
are known to be aquatic in all stages. In 
some of the other families, the adults are 
terrestrial and their larvae aquatic, while in 
others the reverse is true. There are taxa 
with stages that are terrestrial, semiaquatic, 
or aquatic in families like the Hydrophili
dae. The hydrophilids are sometimes cited 
as examples oftaxa derived from terrestrial 
progenitors (Crowson 1960, 1981; Miller 
1963). 

Evidence is accumulating that Western 
Hemisphere members of the family Dry
opidae also show an evolutionary sequence 
similar to that of the hydrophilid beetles. 
Previously, the only known aquatic dry
opids were the adults of the genera Elmo
parnus Sharp, 1882, Helichus Erichson, 
184 7, and Postelichus Nelson, 1989; and the 
known larvae of the three genera were re
ported to be terrestrial (Doyen & Ulrich 
1978, Spangler 1981, Ulrich 1986). Adults 
of the dryopid genera Guaranius Spangler, 
1991, Holcodryops Spangler, 1987, Proto
parnus Sharp, 1883, Quadryops Perkins & 
Spangler, 1985, Sostea Pascoe, 1860, and 

Sosteamorphus Hinton, l 936b, are known 
only from terrestrial habitats. The larvae of 
these genera are unknown but presumed to 
be terrestrial. Adults of Dryops Olivier, 
1791, Pelonomus Erichson, 1847, and On
opelmus Spangler, 1980, are known riparian 
taxa usually found on rocks and vegetation 
above water at the air-water interface. Lar
vae of Dryops and Pelonomus are reported 
to be terrestrial (Hinton l 936a, 1955; Chan
dler 1956; Berjon 1964; Brown 1991), and 
those of Onopelmus are presumed to be ter
restrial (Spangler 1980). 

The world fauna and characteristics of 
aquatic stygobiontic beetles were reviewed 
by Spangler in 1986. He reported 16 species 
in the families Dytiscidae, Elmidae, Hydro
philidae, and N oteridae. Stygoparnus co
malensis is the world's first known stygo
biontic member of the Dryopidae. 

Habitat and Fauna 

The Edwards Aquifer (Balcones Fault 
Zone) of central Texas is a vast underground 
storehouse of water fed by streams from the 
south and west. Water is "captured" as re
charge by the aquifer when surface streams 
cut across the highly porous and fractured 
Edwards Limestone formation. The water 
then emerges as artesian springs along the 
Balcones Escarpment. The aquifer is be-
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lieved to contain extensive water-filled cav
erns and caves (Pettit & George 1956, Klemt 
et al. 1979). 

The Comal Springs complex in New 
Braunfels is the largest in Texas and dis
charges a mean historic flow of about 300 
cubic feet per second (cfs) (8.31 cubic meters 
per second [ems]) (Ogden et al. 1986). The 
springs emerge at an elevation of 190 m 
from the Comal Springs fault along the base 
of a steep bluff that marks the edge of the 
Balcones Escarpment. Most of the water en
ters the aquifer as much as 100 km to the 
west; faulting has hydrologically isolated 
Comal Springs from any large sources of 
local recharge (Brune 1981, Pearson et al. 
1975, Rothermel & Ogden 1987). This wa
ter may flow through the aquifer at depths 
as great as 150 m before surfacing at the 
springs (Brune 1981). Four main spring or
ifices, Comal 1-4 (j, k, 1, b; Brune l 9 8 l) 
have been identified and hydrologically 
monitored by the Edwards Aquifer Re
search and Data Center (EARDC). Several 
minor outlets are also present. The Comal 
1, 2, and 3 orifices are located in city-owned 
Landa Park, The spring runs, confined by 
concrete and rock walls, flow into Landa 
Park Lake, which is the headwaters of the 
Comal River. Increasing withdrawal of 
ground water has caused decreasing spring 
flow in recent years. Modeling has predicted 
that Comal Springs, as well as nearby Hueco 
and San Marcos springs, will permanently 
go dry as early as the year 2020 (Klemt et 
al. 1979). 

The Edwards Aquifer is one of the most 
diverse subterranean aquatic ecosystems in 
the world in terms of richness of troglobitic 
species (Longley 1981, 1986). Forty-two 
species and/or subspecies of stygobiontic 
animals have previously been described 
from the artesian zone (Hershler & Longley 
1986). Of these, the only insect is the sty
gobiontic dytiscid beetle Haideoporus tex
anus Young & Longley, 1976, from a well 
in San Marcos, the larva of which was de
scribed by Longley and Spangler (1977). 
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Heterelmis comalensis Bosse, Tuff, & Brown, 
1988, an elmid beetle from Comal Springs, 
is believed to be endemic but not stygo
biontic. 

The senior author visited Comal Springs 
on four separate occasions. All four major 
orifices and two smaller outlets near Comal 
4 were sampled (Fig. 1 ), but Stygoparnus 
comalensis was found only at Comal 2 
springhead and associated run (Fig. 2). 
Nearby Hueco and San Marcos springs were 
also sampled without success. Likewise, 
other collectors have found S. comalensis 
only in Comal 2 and run. The adult beetles 
were all taken in the upper third to fourth 
of the spring run (Fig. 2); most specimens 
were collected from the headwater outlets 
(Figs. 3, 4) or from outlets beneath either 
bank (Fig. 5), but a few were taken from 
mid-stream. The larvae were collected from 
some of the same outlets; but because they 
are thought to be terrestrial, the microhab
itat is presumed to be the ceilings of the 
orifices. Water covered only part of the 
openings and soil, roots, and debris were 
exposed above the water line (Fig. 5); some 
of the material was dislodged while sam
pling. 

The substrate of the spring outlets and 
run consists of coarse sand and angular rock 
fragments. When sampled by the senior au
thor, the water was clear and ranged from 
about 5-31 cm deep. As monitored from 
September 1982 to July 1984 by the 
EARDC, water parameter ranges included 
the following: daily discharge, 1.3-8.2 cfs; 
water temperature, 22.6-24.6°C; dissolved 
oxygen, 3.1-5.5 ppm; and pH, 6.88-8.81 
(Ogden et al. 1985a, l 985b). 

Stygoparnus, new genus 

Type species. -Stygoparnus comalensis, 
new species. 

Diagnosis. -Stygoparnus may be distin
guished readily from all other described 
dryopid genera by its vestigial eyes and 
8-segmented antennae. 
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Fig. I. Location of sampled orifices of Comal Springs, New Braunfels, Texas (from Ogden et al. l 98Sa). 

VOLUME 105, NUMBER 

Figs. 2-S. Stygoparn 
Springs, New Braunfels, 
with aquatic net for scal1 

Adult (Figs. 6, 8 
long, slender; depr 
ventrally. Cuticle t 

men tum of inconsp 
setae and plastron 
slightly depressed ~ 

reduced to several n 
tures (Figs. 11, 1 ~ 
mented (Fig. 7); fitt 



::IETY OF WASHINGTON 

\ 

"" / · 

NEW 

tAUNFELS 

mda Park 

' 

from Ogden et al. l 985a). 

VOLUME 105, NUMBER 1 43 

Figs. 2-5. Stygoparnus comalensis, new genus, new species, biotope; Comal 2 springhead and run, Comal 
Springs, New Braunfels, Texas (photo by W. D. Shepard): 2, springhead and run; 3, springhead; 4, springhead, 
with aquatic net for scale; 5, spring outlet with ceiling exposed to air. 

Adult (Figs. 6, 8-10).-Body form ob
long, slender; depressed dorsally, convex 
ventrally. Cuticle thin, translucent. Indu
mentum of inconspicuous, fine, recumbent 
setae and plastron setae. Head retractile, 
slightly depressed dorsally. Eyes vestigial, 
reduced to several minute ocellus-like struc
tures (Figs. 11 , 17-19). Antenna, 8 seg
mented (Fig. 7); fitting into shallow acetab-

ula; basal segment small, subtriangular; 
segment 2 large, trapezoidal, shield-like, 
covering and enclosing pectinate segments 
3-8. Clypeus expanded laterally beneath an
tenna! insertions. Maxillary palpus, 4 seg
mented; apical segment cylindrical, about 2 
times as long as combined length of basal 
3 segments. Apicolateral sensory pit on last 
segment of maxillary palpus ovoid, not 
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Fig. 6. Stygoparnus comalensis, new genus, new 
species, male: habitus, dorsal view. 

deeply invaginated (Figs. 12-14). Labial 
palpus, 3 segmented; apical segment sub
ovoid, slightly longer than combined length 
of basal 2 segments and broad, about 2 times 
as wide as penultimate segment (Fig. 18). 
Pronotum rectangular and slightly de
pressed, without sulci or carinae; anterior 
margin subtruncate; lateral margins smooth; 
prescutellar emargination well developed 
(Fig. 17). Scutellum large. Elytra wider at 
base than base of pronotum, depressed, 
without prominent punctures or striae; each 
elytron with shallow lateral groove extend
ing from humerus to apex. Metathoracic 
wings vestigial, between 1/3 to 112 length of 
elytra (Figs. 20, 21). Prostemum long in front 
of procoxae. Prostemal process broad; apex 
angulate, slightly recurved, fitting into deep 
mesostemal fovea. Suture between meso
stemum and metasternum indistinct. Meta-

0-----0.1 mm- CD 
Fig. 7. Stygoparnus comalensis, new genus, new 

species, male: antenna, oblique view (to show seg
ments). 

sternum with discrimen not extending onto 
intercoxal process, crossed by short trans
verse sulcus just anterior to metacoxae (Fig. 
15). Each pair of coxae about equally trans
versely separated. Metacoxae deeply divid
ing abdominal sternum 1. Legs long, slen
der; middle leg shortest, hind leg longest. 
Femora moderately expanded, shorter than 
tibiae. Tarsal formula, 5-5-5. Last tarsal 
segment about as long as combined length 
of 4 preceding segments. Tarsal claws rather 
slender, without teeth. Abdomen of 5 vis
ible segments; stema decreasing in length 
toward apex except apical sternum as long 
as combined length of 2 preceding sterna. 
Apical sternum without plastron setae. 

Etymology. -Stygoparnus, from the Lat
in Stygius (of the Styx, a river in the Nether 
World); plus parnus, a generic name coined 
by Fabricius for a dryopid genus now a ju
nior synonym of Dryops Olivier; gender 
masculine. 

Larval diagnosis (late instar; by associa
tion). -Cylindrical, elateriform (Fig. 30). 
Light yellow brown. Head partially retract
ed into prothorax; hypognathous. Epicra
nial and frontal sutures complete (Figs. 31 , 
32). Antennae, 3 segmented (Figs. 24, 35). 
Stemmata absent. Mandible stout, with 3 
blunt apical teeth; without mola or pros
theca (Figs. 33, 34). Maxilla fused with la
bium; maxillary palpus, 4 segmented (Fig. 
25); galea and lacinia separate, each with 
apical spines (Figs. 36, 37). Labium with 
palpiger and 2-segmented palpus. Protho
rax as long as combined length of mesotho-
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Figs. 8-16. Stygoparnus comalensis, new genus, new species, male: 8, habitus, dorsal view, x 30; 9, habitus, 
ventral view, x 30; 10, habitus, lateral view, x 30; 11 , head and mouthparts, adoral view, x 120; 12, maxiUary 
pal pus, sensiUa on apex of last segment, x 1700; 13, maxillary pal pus, sensilla, and apicolateral pit, x I 0,000; 
14, maxillary palpus, sensilla, and apical pit, x6000; 15, metastemum, discrimen and male setal tufts (arrows), 
x 130; 16, plastron setae on elytron, x 600. 

rax and metathorax (Fig. 38). Legs short, 5 
segmented. Spiracles peripneustic, func
tional; present on mesothorax and abdom
inal segments 1-8; spiracles on abdominal 
segment 8 on upper third. Abdominal seg
ments l-5 incomplete rings, parallel sided, 

without pleura; each segment with narrow 
sternal groove. Abdominal segments 6-8 
complete sclerotized rings. Abdominal seg
ment 9 tapering to a rounded apex; with 
operculum. Anal gills and hooks absent. 

Comparative notes. -We consider Sty-
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Figs. 17-25. Stygoparnus coma/ensis. new genus, new species: Figures 17-21, adult, male: 17, head, vestigial 
eye (arrow), and pronotum, x 80; 18, head, vestigial eye (arrow), ventral view, x 130; 19, head and vestigial eye 
(arrow), lateral view, x 270; 20, meta thoracic wings, vestigial, dorsal view, x 80; 21 , meta thoracic wing, vestigial, 
lateral view, x 150. Figures 22- 25, larva: 22, head, adoral view, x 170; 23, head, lateral view, x 170; 24, antenna, 
x 1300; 25, maxillary palpus, x 1400. 

goparnus to be related to H elichus (Figs. 41-
46) and they share the following synapo
morphies (adults, 1- 4): (1) adults aquatic; 
(2) last abdominal sternum without setae; 
(3) ventral surface densely and conspicu
ously granulate; (4) ovipositor long, blade
like (Figs. 28, 29); (5) larva with operculum 
rounded apically (Fig. 40). 

Although we believe Stygoparnus is 
closely related to He/ichus, Stygoparnus ex
hibits the following apomorphic character 
states not present in members of Helichus 
(adults, 1-5): (1) eyes vestigial (Figs. 11 , 17-
19); (2) antennae, 8 segmented (Fig. 7); (3) 
meta thoracic wings vestigial (Figs. 20, 2 1 ); 
(4) discrimen extended only half length of 
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Figs. 26-29. Stygoparnus comalensis, new genus, new species: 26, male genitalia, dorsal view; 27, male 

genitalia, lateral view; 28, ovipositor, dorsal view; 29, ovipositor, lateral view. 

metasternum (Fig. 15); (5) elytra without 
striae (Figs. 6, 8); (6) larva with lateral spi
racles on abdominal segment 8 on upper 
third of segment (Figs. 30, 39). 

Stygoparnus coma/ensis, new species 
Figs. 6-40 

Holotype ~. -Body form and size: Elon
gate, subparallel; depressed dorsally, con
vex ventrally. Length, 3.12 mm; width, 1.00 
mm . 

Color: Entirely reddish brown; cuticle thin 
and translucent. 

Head: Moderately shining; finely punc
tate; punctures separated by 2 times di-

ameter of puncture; each puncture bearing 
a medium long, fine, white seta. Eyes ves
tigial, reduced to minute, subcircular, un
faceted, ocellus-like structures (Figs. 11, 1 7-
19, arrows). Clypeus expanded laterally; 
rather bare and shining medially, with few 
punctures; punctures becoming more dense 
laterally. Labrum densely pubescent, shal
lowly emarginate apically; anterolateral an
gles rounded. 

Thorax: Pronotum 0.88 mm long, 0.85 
mm wide; widest medially; anterior margin 
subtruncate; posterior margin trisinuate; 
anterolateral proootal angles moderately 
acute (Fig. 17); posterolateral angles mod
erately acute; disc shining, with small punc-
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Figs. 30-40. Stygoparnus coma/ensis, new genus, new species, larva: 30, habitus, lateral view; 31 , head, 
adoral view; 32, head, frontal view; 33, mandible, ventral view; 34, mandible, lateral view; 35, antenna; 36, 
maxillolabial plate, ventral view; 37, maxillolabial plate, dorsal view; 38, head and thorax, lateral view; 39, 
abdominal segments 8 and 9, lateral view; 40, abdominal segments 8 and 9 and operculum, ventral view. 

tures separated by about 5 times diameter 
of puncture; punctures adjacent to disc each 
bearing a fine white seta with apex directed 
toward meson; declivous margins covered 
by whitish plastron setae interspersed with 
elongate granules bearing fine, recumbent 

setae; prescutellar emargination present. 
Scutellum large, suboval; appearing hollow 
because of more darkly sclerotized margin. 
Elytra 2.28 mm long, 1.00 mm wide; hu
meral angles obtuse, not prominent; api
colateral margins deeply grooved to receive 
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expanded lateral margins oflast abdominal 
sternum; surface covered by whitish plas
tron setae interspersed with elongate gran
ules bearing fine, recumbent setae (Fig. 16). 
Prostemum shining medially, with sparse 
setae and punctures; laterally with plastron 
setae and elongate granules bearing recum
bent setae separated by 1 to 3 times granule 
width. Plastron setae especially evident on 
mesepistemum, mesepimeron, and mete
pistemurn. Metastemum covered with plas
tron setae and elongate granules separated 
by 2 to 3 times granule width and each bear
ing a fine seta (Fig. 15). A tuft offine, sparse, 
longer setae on each side of discrimen on 
metastemum (Fig. 15, arrows). Legs each 
with femur and tibia with fine setae and 
densely granulate. Femoral lengths: 0.75, 
0. 70, 0.87 mm. Tibial lengths: 0.88, 0.85 
mm, 1.05 mm. Tibia with dense golden 
brown medial fringe of tomentum. 

Abdomen: Stema 1-4 with plastron setae 
interspersed with elongate granules sepa
rated by 2 to 3 times granule width and each 
bearing a fine seta. Apical sternum without 
plastron setae, shining; smooth basomedi
ally, elsewhere punctures separated by 
puncture diameter and each bearing a fine 
seta; lateral margins moderately bent up
ward to clasp tips of elytra. 

Genitalia: As illustrated (Figs. 26, 27). 
Allotype. -Similar to male; length 3.12 

rnm, width 0.98 mm. Scutellum broader and 
more triangular. Metastemal tufts absent. 
Ovipositor as illustrated (Figs. 28, 29). 

Variations. -Very little variation was 
noted among individuals. Males averaged 
slightly larger than females when measure
ments of 18 males and 13 females were 
compared: total length: a 3.00-3.70 mm, 2 

2.88-3.60 mm; width: a 0.95-1.10 mm, 2 
0.92-1.12 mm; pronotal length: a 0.85-0.96 
mm, 2 0.84-0.95 mm; pronotal width: a 
0.78-0.88 mm; 2 0.76-0.88 mm; elytral 
length: a 2.08-2.40 mm, 2 2.00-2.40 mm. 

Larva (late instar; by association). - Form 
and size: Cylindrical (Fig. 30). Length, 6-8 
mm; width, 0.8-1.0 mm. 
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Color: Light yellow brown. 
Head: Partially retracted into pronotum. 

Ovate in adoral and frontal view (Figs. 31 , 
32). Width about 1.2 times height; cranium 
with 5 setae in dorsoventral line on each 
half posteriad of epicranial suture; all setae 
curving laterally, 1 seta posteriad of and 
parallel to ventral seta. Gular suture indis
tinct. Frons with 2 setae positioned equally 
between meson and lateral margin; ante
clypeal margin shallowly emarginate. Clyp
eus with width 4 times length; postclypeus 
sclerotized; anteclypeus membranous, with 
4 setae. Antenna (Figs. 24, 31 , 35) inserted 
anteriad of mandibles, directed ventrally; 
segment 1 about 1.5 times as wide as seg
ment 2; segment 2 about 2 times as wide as 
segment 3 and shorter than segments l or 
3; sensillae on segment l , intersegmental 
membrane between segments 2 and 3, and 
antenna! appendix; antenna! appendix about 
0.3 times length of apical segment (Fig. 24). 
Mandibles tridentate (Figs. 33, 34), wedge 
shaped; length 1.3 times width; mesa! sur
face slightly concave; middle tooth longest; 
basal pigmentation brown, apex black; mo
lar process absent. Maxillolabium a rect
angular plate; dorsal surface glabrous me
dially, with 2 setae on anteromedial margin 
(Fig. 37); ventral surface glabrous except 
with 8 setae-1 at each base of labial and 
maxillary palpi, 2 near posteromedial mar
gin, and 2 on anterolateral margin near bas
es of maxillary palpi (Fig. 36). Maxillary 
palpus (Fig. 25), 4 segmented; tapering to
ward apex; segments subequal in length; l 
or more cone shaped sensillae on each seg
ment. Galea and lacinia distinctly separate. 
Galea lobate, directed slightly mesad, with 
a row of 6 spines on dorsoapical surface. 
Lacinia digitate, directed mesad; with a row 
of 5 apicomedial spines on dorsal surface. 
Labial palpus, 3 segmented; segments un
equal in length; apical segment with width 
about 0.5 times width of penultimate seg
ment and 3 or 4 sensillae on anteromedial 
margin. 

Thorax (Fig. 38): Pronotum, along dor-
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Figs. 41-46. Helichus suturalis LeConte, male: 41 , habitus, dorsal view, x20; 42, habitus, ventral view, 
x 20; 43, habitus, lateral view, x 20; 44, head, normal eyes, and pronotum, dorsal view, x 40; 45, head and 
mouth parts, adoral view, x 80; 46, metastemurn, discrimen and male setal tufts (arrows), x 110. 

somedian line, longer than combined length 
of mesonotum and metanotum; conceals 
head to dorsal arm ofepicranial suture; with 
transverse row of setae at about anterior 
third, setae arising closer to anterior margin 
ventrally. Mesonotum rugose anteriorly, 
becoming glabrous posteriorly. Mesothorax 
with ventral, anterolateral spiracle. Meta
thorax similar to mesothorax but lacking 
spiracle. Legs similar. Prothoracic pair large; 
coxa dome shaped, slightly wider than long; 
trochanter longer on posterior surface than 
on anterior surface; femur slightly longer 
and broader than tibiotarsus; tibiotarsus ta
pering apically; pretarsus sclerotized, pig
mented apically; claw robust, curved. 

Abdomen: Glabrous. Segments 1-9 with 
anterior dorsal margins without rows of 
ridges; intersegmental membranes striolate. 

Stema 1-5 narrow, folded, membranous or 
lightly sclerotized, fused with pleurites, 
forming incomplete rings, with narrow ster
nal groove. Terga 6-8 fused ventrally, form
ing rings. Segment 8 (Fig. 39) with dorsal 
surface slightly longer than ventral surface; 
lateral surface with 3 long setae above and 
2 long setae below level of spiracle. Spiracles 
present on lower third of segments 1-7 (Fig. 
30) and on upper third of segment 8 (Fig. 
39). Segment 9 (Fig. 39) with 6 long lateral 
setae on each side; apex subacute in lateral 
view; dorsal surface striolate along anterior 
margin. Operculum covering cloacal cham
ber; with 4 long setae on posterior margin, 
2 long setae slightly posteriad of midlength, 
and 2 short setae equidistant from meson 
and lateral margins (Fig. 40). Anal gills and 
abdominal hooks absent. 
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Type data. -Holotype 5: United States: 
Texas: Comal County, New Braunfels, Lan
da Park, Comal Springs, Comal 2 spring
head/run, 2 May 1988, C. B. Barr; deposited 
in the National Museum ofNatural History, 
Smithsonian Institution, Washington, D.C. 
Allotype: Same data as the holotype. 

Paratypes: Fifty-one adults and 6 larvae, 
all from same locality as holotype: 25 Apr 
1987, H.P. Brown, 3 adults; 1Aug1987, 
C. B. Barr, 2 adults; 23 Apr 1988, H. P. 
Brown, 7 adults; 28 Apr 1988, C. B. Barr, 
7 adults, 1 larva; 2 May 1988, C. B. Barr, 
10 adults, 3 larvae; 6 Jun 1988, W. D. Shep
ard, 22 adults, 2 larvae. Paratypes will be 
deposited in the following collections: 
American Museum ofNatural History, New 
York, New York; California Academy of 
Sciences, San Francisco, California; Cana
dian National Collection, Ottawa, Canada; 
Louisiana State University Insect Collec
tion, Baton Rouge, Louisiana; Museum Na
tional d'Histoire Naturelle, Paris, France; 
Natural History Museum, London, En
gland; Oklahoma Museum of Natural His
tory, Norman, Oklahoma; Texas Agricul
ture and Mechanical University, College 
Station, Texas; National Museum of Nat
ural History, Smithsonian Institution, 
Washington, D.C.; and the private collec
tions of C. B. Barr and W. D. Shepard. 

Etymology. -Named for Comal Springs, 
Texas, the type locality. 

Laboratory Observations 

Ten live beetles were brought back to the 
laboratory to observe their behavior. They 
were kept in a glass bowl, 20 cm in diameter 
and 7 cm deep, on a substrate of small rocks 
taken from Comal Springs. Water filling the 
bowl also came from the springs; as it evap
orated, it was replaced with distilled water. 
A small aquarium pump and bubblestone 
provided aeration. 

Stygoparnus comalensis seems to be rath
er fragile as a result of being lightly sclero
tized. Three beetles died within about 2 
weeks, and only one survived longer than 

51 

four months. Most had visible trauma or 
damage of some type (i.e., missing tarsal 
claws, legs, or antennae; cuticle punctures; 
etc.). The single survivor lived for 21 
months, and it appears that its death was 
caused by the sudden addition of large 
amounts of new water. 

Although the beetles rested and crawled 
on all surfaces of the rocks, most of their 
time was spent on the sides or undersides. 
A couple of individuals spent a notable 
amount of time just below the air-water in
terface on rocks that projected out of the 
water. In one instance, a beetle was ob
served totally above water for a few minutes 
atop a wet rock. Beetles were often seen 
grazing on the rock surfaces. Small amounts 
of leaf litter taken from the springs were 
periodically added to the bowl, but the bee
tles were not observed feeding on the frag
ments. 

The most interesting behavior, noted 
once, was what might have been a plastron 
grooming procedure. A beetle just below the 
surface lifted its head and pronotum through 
the film, and re-submerged with a bubble 
of air encasing the mouthparts and a sepa
rate bubble between the pronotum and el
ytra. It then made chewing-type motions, 
passed both middle legs into and through 
the bubbles, and rubbed the legs down the 
sides of the body; this act was repeated mul
tiple times. This particular beetle had very 
sparse plastron setae. The development and 
extent of the area of plastron setae seemed 
to vary among individuals. The plastron se
tae probably had been abraded in some in
dividuals. 

Discussion 

The discovery of a troglobitic dryopid 
raises many questions. Most puzzling is the 
fact that the subterranean habitat must be 
amenable to both the aquatic adults and the 
larvae that are believed to be terrestrial. 
Where is the population centered and what 
is its geographic extent? Why has a suppos
edly hypogean beetle been found in an epi-
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gean habitat? Where do the larvae develop 
and pupate? Because we know little of the 
natural history of Stygoparnus, we can only 
hypothesize about the answers. Perhaps the 
population is concentrated in an under
ground cavern not far from where the springs 
issue, or maybe it dwells just below the sur
face because of the limitations of the im
mature stages. The occurrence of the beetles 
at the surface could be due to the amount 
of spring flow or availability of food re
sources. It has been hydrologically deter
mined that the individual orifices at Comal 
Springs are fed by more than one flow path 
(Ogden et al., 1986). This may explain why 
the species has not been found in any of the 
other spring orifices, especially Comal 1 and 
3 that are in close proximity (Fig. 1 ). 

Acknowledgments 

We are especially indebted to Harley P. 
Brown, University of Oklahoma, Norman, 
who first collected this species and directed 
the senior author to the type locality. David 
Whatley, Director of Parks and Recreation 
for the City of New Braunfels, Texas, is 
thanked for providing background infor
mation and granting permission to collect 
at Comal Springs in Landa Park. Dr. Glenn 
Longley, Director of the Edwards Aquifer 
Research and Data Center in San Marcos, 
Texas, was instrumental in providing re
source information and data on the aquifer 
and associated springs. 

The senior author acknowledges Joan B. 
Chapin and the Department ofEntomology, 
Louisiana State University, Baton Rouge, 
for their financial support and the use of 
office and laboratory facilities. She also 
thanks the Department of Biological Sci
ences, California State University, Sacra
mento, for providing the facilities necessary 
for preparation of this manuscript. 

We thank the following personnel of the 
Smithsonian Institution for their assistance: 
Young T. Sohn, Entomological Illustrator, 
for the line drawings; Robin A. Faitoute, 
Museum Specialist, and Susann Braden, 

Scanning Electron Microscopist, for the SEM 
micrographs. 

Approved for publication by the Director 
of the Louisiana Agricultural Experiment 
Station as manuscript number 91-17-5514. 

Literature Cited 

Berjon, J. 1964. Presence dans des sol du pays basque 
de populations importantes de Dryops ernesti 
Goz. (Col. Dryopidae).-Bulletin de la Societe 
Entomologique de France 69:62-63. 

Bosse, L. S., D. W. Tuff, & H. P. Brown. 1988. A 
new species of Hetere!mis from Texas (Cole
optera: Elmidae).-The Southwestern Natural
ist 33: 199-203. 

Brown, H.P. 1991. Dryopidae. Pp. 399-401 in F. 
W. Stehr, ed., Immature insects. Vol. 2. Ken
dall/Hunt, Dubuque, Iowa, 975 pp. 

Brune, G. 1981. Springs of Texas. Vol. I. Branch
Smith, Inc., Fort Worth, Texas, 566 pp. 

Chandler, H. P. 1956. Family Dryopidae. Pp. 354-
356 in R. L. Usinger, ed., Aquatic insects of 
California. University of California Press, 
Berkeley, 508 pp. 

Crowson, R. A. 1960. The phylogeny of Coleop
tera.-Annual Review of Entomology 5: 111-
134. 

--. 1981. The Biology of the Coleoptera. Aca
demic Press, London and New York, 802 pp. 

Doyen, J. T., & G. Ulrich. 1978. Aquatic Coleoptera. 
Chapter 16, pp. 203-231 in R. W. Merritt & K. 
W. Cummins, eds., An introduction to the 
aquatic insects ofN orth America. Kendall/Hunt 
Publishing Co., Dubuque, Iowa, 441 pp. 

Erichson, W. F. 1847. Naturgeschichte der Insecten 
Deutschlands. Abt. 1, Coleoptera, Vol. 3, Lief. 
4:481-640, Nicholaische Buchhandlung, Berlin. 

Hershler, R., & G. Longley. 1986. Phreatic hydro
biids (Gastropoda: Prosobranchia) from the Ed
wards (Balcones Fault Zone) Aquifer region, 
south-central Texas.-Malacologia 27:127-172. 

Hinton, H. E. l 936a. Notes on the biology of Dryops 
/uridus Erichson (Coleoptera, Dryopidae). -
Transactions of the Society for British Ento
mology 3:67-78. 

--. 19 36b. Descriptions of new genera and spe
cies of Dryopidae (Coleoptera). - Transactions 
of the Royal Entomological Society of London 
85:415-434. 

--. 1955. On the respiratory adaptations, biol
ogy, and taxonomy of the Psephenidae, with 
notes on some related families (Coleoptera).
Proceedings of the Zoological Society of London 
125:543-568. 

Klemt, W. B., T. R. Knowles, G. R. Elder, & T. W. 

VOLUME 105, NUMBER 

Sieh. 1979. Groun< 
el applications for tt 
Zone) Aquifer in tht 
as. - Texas Departm 
port 239: 1-88. (Ne 
Longley 1986.) 

Longley, G. 1981. The Ed· 
diverse groundwater 
Journal of SpeleoloE 

--. 1986. The biota c 
the implications for J 

54 in P. L. Abbott/$ 
The Balcones Escari 
ecology and social d 
as. Geological Societ 
ing, San Antonio, T 

Longley, G., & P. J. Span~ 
new subterranean · 
texanus (Coleopten 
nae).-Proceedings' 
Washington 90:532-

Miller, D. 1963. The biolc 
Biologist 45:33-38. 

Nelson, H. G. 1989. Post 
arctic Dryopidae (c 
terists Bulletin 43: l' 

Ogden, A. E., R. A. Quick, 
Hydrochemistry of1 
Marcos springs, Ed 
115-130 in P. L. Ab 
eds., The Balcones 
drology, ecology anc 
tral Texas. Geologi< 
nual Meeting, San } 

--, A. J. Spinelli, & J. l
and hydrochemical 
fer in Hays and Cor 
to September 1983 
85, Edwards Aquife: 
San Marcos, Texas, 

--,--,&-
hydrochemical data 
Hays and Comal Co 
1985. EARDC Re 
Aquifer Research ar 
Texas, 83 pp. 

Olivier, A. G. 1791. Enc: 
toire Naturelle. Inst 

Pascoe, F. P. 1860. Not 
genera and species 
Entomology 1:36-6 

Pearson, F. J., Jr., P. L. R 
1975. Environmer 
Aquifer, central Tt 
logical Survey Oper 
(Not seen; from Og 

Perkins, P. D., & P. J. SI 
new genus, and th1 



OCIETY OF WASHINGTON 

Microscopist, for the SEM 

iblication by the Director 
Agricultural Experiment 
ript number 91-17-5514. 

ature Cited 

nee dans des sol du pays basque 
importantes de Dryops ernesti 
'Pidae).-Bulletin de la Societe 
:le France 69:62-63. 
1ff, & H. P. Brown. 1988. A 
Heterelmis from Texas (Cole
).-The Southwestern Natural-

Dryopidae. Pp. 399-401 in F. 
mmature insects. Vol. 2. Ken-
1que, Iowa, 975 pp. 
ings of Texas. Vol. I. Branch
t Worth, Texas, 566 pp. 

Family Dryopidae. Pp. 354-
singer, ed., Aquatic insects of 
iversity of California Press, 
), 

l. The phylogeny of Coleop
leview of Entomology 5: 111-

iology of the Coleoptera. Aca
ndon and New York, 802 pp. 
ch. 1978. Aquatic Coleoptera. 
203-231 in R. W. Merritt & K. 
eds., An introduction to the 
fNorthAmerica. Kendall/Hunt 
Dubuque, Iowa, 441 pp. 

Naturgeschichte der Insecten 
.bt. 1, Coleoptera, Vol. 3, Lief. 
1olaische Buchhandlung, Berlin. 
ngley. 1986. Phreatic hydro
la: Prosobranchia) from the Ed
; Fault Zone) Aquifer region, 
xas.-Malacologia 27:127-172. 
Notes on the biology of Dryops 
n (Coleoptera, Dryopidae). -
the Society for British Ento-

iptions of new genera and spe
ae (Coleoptera). - Transactions 
tomological Society of London 

~ respiratory adaptations, biol
Jmy of the Psephenidae, with 
·elated families (Coleoptera). -
le Zoological Society of London 

.nowles, G. R. Elder, & T. W. 

____._____ 

VOLUME 105, NUMBER 1 

Sieh. 1979. Ground-water resources and mod
el applications for the Edwards (Balcones Fault 
Zone) Aquifer in the San Antonio region, Tex
as. - Texas Department of Water Resources Re
port 239: 1-88. (Not seen; from Hershler & 
Longley 1986.) 

Longley, G. 1981. The Edwards Aquifer: Earth's most 
diverse groundwater ecosystem?- International 
Journal of Speleology 11:123-128. 

---. 1986. The biota of the Edwards Aquifer and 
the implications for paleozoogeography. Pp. 51-
54 in P. L. Abbott & C. M. Woodruff, Jr., eds., 
The Balcones Escarpment: geology, hydrology, 
ecology and social development in central Tex
as. Geological Society of America Annual Meet
ing, San Antonio, Texas, 200 pp. 

Longley, G., & P. J. Spangler. 1977. The larva ofa 
new subterranean water beetle, Haideoporus 
texanus (Coleoptera: Dytiscidae: Hydropori
nae). -Proceedings of the Biological Society of 
Washington 90:532-535. 

Miller, D. 1963. The biology ofHydrophilidae. - The 
Biologist 45:33-38. 

Nelson, H. G. 1989. Postelichus, a new genus ofNe
arctic Dryopidae (Coleoptera).-The Coleop
terists Bulletin 43: 19-24. 

Ogden, A. E., R. A. Quick, & S. R. Rothermel. 1986. 
Hydrochemistry of the Comal, Hueco, and San 
Marcos springs, Edwards Aquifer, Texas. Pp. 
115-130 in P. L. Abbott & C. M. Woodruff, Jr., 
eds., The Balcones Escarpment: geology, hy
drology, ecology and social development in cen
tral Texas. Geological Society of America An
nual Meeting, San Antonio, Texas, 200 pp. 

---,A. J. Spinelli, &J. Horton. l 985a. Hydrologic 
and hydrochemical data for the Edwards Aqui
fer in Hays and Comal Counties: October 1981 
to September 1983. EARDC Report No. Rl-
85, Edwards Aquifer Research and Data Center, 
San Marcos, Texas, 102 pp. 

--, --, & --. 1985b. Hydrologic and 
hydrochemical data for the Edwards Aquifer in 
Hays and Comal Counties: October 1983 to June 
1985. EARDC Report No. R2-85, Edwards 
Aquifer Research and Data Center, San Marcos, 
Texas, 83 pp. 

Olivier, A. G. 1791. Encyclopedie Methodique. His
toire Naturelle. Insectes 6:1-368. 

Pascoe, F. P. 1860. Notices of new or little-known 
genera and species of Coleoptera.-Journal of 
Entomology 1 :36-64. 

Pearson, F. J., Jr., P. L. Rettman, & T. A. Wyerman. 
1975. Environmental tritium in the Edwards 
Aquifer, central Texas, 1963-71.-U.S. Geo
logical Survey Open File Report 74-362, 36 pp. 
(Not seen; from Ogden et al. 1986.) 

Perkins, P. D., & P. J. Spangler. 1985. Quadryops, 
new genus, and three new species of arboreal 

53 

Dryopidae (Insecta: Coleoptera) from Panama 
and Ecuador.-Proceedings of the Biological 
Society of Washington 98:490-506. 

Pettit, B. M., Jr., & W. 0. George. 1956. Ground
water resources of the San Antonio area, Tex
as. - Texas Board of Water Engineers Bulletin 
No. 5608: 1-859. (Not seen; from Hershler & 
Longley 1986.) 

Resh, V. H., & J. 0. Solem. 1984. Phylogenetic re
lationships and evolutionary adaptations of 
aquatic insects. Chapter 7, pp. 66-75 in R. W. 
Merritt & K. W. Cummins, eds., An introduc
tion to the aquatic insects of North America 
(2nd edition). Kendall/Hunt Publishing Co., 
Dubuque, Iowa, 722 pp. 

Ross, H. H. 1965. A textbook of entomology (3rd 
edition). John Wiley & Sons, Inc., New York, 
539 pp. 

Rothermel, S. R., & A. E. Ogden. 1987. Hydrochem
ical investigation of the Comal and Hueco spring 
systems, Comal County, Texas. EARDC Report 
No. Rl-87, Edwards Aquifer Research and Data 
Center, San Marcos, Texas, 182 pp. 

Sharp, D. 1882. Insecta, Coleoptera: Haliplidae, Dy
tiscidae, Gyrinidae, Hydrophilidae, Heterocer
idae, Parnidae, Georissidae, Cyathoceridae. -
Biologia Centrali-Americana 1:1-144. 

---. 1883. Some new species and genera of Co
leoptera from New Zealand.-Entomologists 
Monthly Magazine 20:23-27. 

Spangler, P. J. 1980. Onopefmus, a new genus of 
dryopid beetle from Peru (Coleoptera: Dryopi
dae). -Proceedings of the Entomological Soci
ety of Washington 82:161-165. 

---. 1981. Coleoptera. Pp. 129-220 in S. H. Hurl
bert, G. Rodriquez, & N. D. Dos Santos, eds., 
Aquatic biota of tropical South America, Part 
1. Arthropoda. San Diego State University, San 
Diego, California, 323 pp. 

--. 1986. Insecta: Coleoptera. Pp. 622-631 in L. 
Botosaneanu, ed., Stygofauna Mundi: a faunis
tic, distributional, and ecological synthesis of 
the world fauna inhabiting subterranean waters 
(including the marine interstitial). E. J. Brill/Dr. 
W. Backhuys, Leiden, 740 pp. 

---. 1987. Holcodryops mouli, an anomalous new 
genus and species of beetle from Ecuador (Co
leoptera: Dryopidae). -Proceedings of the En
tomological Society of Washington 89: 616-621. 

---. 1991. Guaranius carlosi, a new genus and 
species of dryopid beetle from Paraguay (Co
leoptera: Dryopidae).-The Coleopterists Bul
letin 45:147-151. 

Ulrich, G. W. 1986. The larvae and pupae of Helichus 
suturalis LeConte and Helichus productus 
LeConte (Coleoptera: Dryopidae).-The Cole
opterists Bulletin 40:325-334 . 

Wooton, R. J. 1972. The evolution of insects in fresh-



54 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHING TON 

water ecosystems. Pp. 69-82 in R. B. Clark & 
R. J. Wooton, eds., Essays in hydrobiology. Uni
versity of Exeter, Exeter, 136 pp. 

Young, F. N ., & G. Longley. 1976. A new subter
ranean aquatic beetle from Texas (Coleoptera: 
Dytiscidae-Hydroporinae).-Annals of the En
tomological Society of America 69:787-792. 

(CBB) Department of Entomology, Lou
isiana Agricultural Experiment Station, 

Louisiana State University Agricultural 
Center, Baton Rouge, Louisiana 70803-
1710, U.S.A. (current address: Department 
of Biological Sciences, California State Uni
versity, Sacramento, California 95819, 
U.S.A.); (PJS) Department of Entomology, 
National Museum ofNatural History, NHB-
169, Smithsonian Institution, Washington, 
D.C. 20560, U.S.A. 

TWO NEV 
HOMOLOPSl 

FROM1 

Abstract. -A s 
homolid crab occ 
Shale on the nor 
Dakota and Wye 
relatively flat car 
on the posterolate 
steinkern enclose 
the bivalve mollt 
species of homol 
association of the 
Pierre Shale on t 
South Dakota in 
ized by a more t) 
lobes surmountec 
apatite concretio1 
by vertical comp~ 
of Homolopsis sl 
the Tethys Seaw 
during the Early C 
Atlantic and floo1 
Europe during th 

The apatite-preserv( 
na of the Pool Creek ~ 
Carlile Shale describe' 
Iiams (1986), consists 
nuparus canadensis (V 
described species o 
Palaeonephrops, and t 
nus olsonorum Bisho1 
and Homolopsis willh 
association with abun 
ans, bivalves, cephaloi: 
a few other taxa. The 
is confined vertically 1 

served in burrowed 
concretions, and has I 
ously along strike for a1 
and down dip for 8 kn 


