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Abstract

The taxonomy of 8 of the 11 genera of the beetle family Hydraenidae in southern Africa is
presented. This fauna, previously virtually unknown to science, includes both aquatic and
humicolous forms, the latter morphologically and ecologically very unusual in the family. The
fragile habitats of endemic forms, especially those of the southwestern Cape, are discussed
relative to the biodiversity crisis. A highly endemic and highly morphodiverse lineage, the
Prosthetopinae (with related species in Madagascar) is indicative of an afromontane biogeo-
graphical region comprised (in part) of Gondwanaland relicts.

One subfamily, 5 tribes, 5 genera, and 38 species are described as new. Taxonomically and
phylogenetically significant structures are illustrated with line drawings or scanning electron
micrographs, and geographical distributions are mapped. Natural history data are noted for
genera and, when available, species. Diagnostic keys to tribes, genera, species groups, and species
are given. Morphological features unique to the subfamily Prosthetopinae are discussed and
illustrated.

The following supraspecific taxa are proposed and described. Prosthetopinae Perkins new
subfamily (type genus Protosthetops Waterhouse) with the following new tribes and genera:
Protosthetopini Perkins (type genus Protosthetops Perkins new genus; type species Prosthetops
kenyensis Orchymont); Nucleotopini Perkins (type genus Nucleotops Perkins and Balfour-Browne
new genus); Pterosthetopini Perkins (type genus Prerosthetops Perkins new genus); Prosthetopini
Perkins (type genus Prosthetops Waterhouse); Parasthetopini Perkins for the genera Sicificula
Balfour-Browne, Mesoceration Janssens, and Parasthetops Perkins and Balfour-Browne new
genus (type genus). Discozantaena Perkins and Balfour-Browne new genus.

The following taxa are (re)described. Nucleotops nimbaceps n. sp. Pterosthetops brincki, P.
equestrius, P. harrisoni, and P. impressus (type species), n. spp. Prosthetops Waterhouse: P.
megacephalus (Boheman), P. nitens (Péringuey), P. grandiceps, P. pronotus, and P. setosus, n.
spp. Parasthetops aeneus, P. andreaei, P. camurus, P. curidius, P. nigritus (type species), P.
reflexus, P. rufulus, and P. spinipes, n. spp.

Mesoceration Janssens: M. capense Janssens, M. transvaalense Janssens, M. abstrictum, M.
apicalum, M. brevigranum, M. concessum, M. dissonum, M. distinctum, M. endroedyi, M.
fusciceps, M. jucundum, M. languidum, M. pallidum, M. rivulare, M. rubidum, M. rufescens,
M. splendorum, M. sulcatulum, and M. truncatum, n. spp.

Discozantaena genuvela n. sp. Parhydraena dOrchymont: P. seriata J. Balfour-Browne and
P. lancicula n. sp. Ochthebius Leach: O. andronius d’Orchymont (new status), O. capicola
(Péringuey), O. extremus (Péringuey), O. pedalis J. Balfour-Browne, O. rubripes Boheman, O.
salinarius J. Balfour-Browne, O. spatulus J. Balfour-Browne, O. namibiensis, O. pagotrichus,
and O. spinasus, n. spp.

Introduction the most diverse. In other geographical areas hy-
draenid beetles live in many types of aquatic hab-

Of the world hydraenid fauna, that of southern itats, including streams, ponds, hygropetric zones
Africa is morphologically and ecologically among such as the margins of waterfalls, intertidal splash
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zones, and hot springs (Perkins, 1981). The mi-
crohabitat type having the greatest concentration
of hydraenid species is the sandy-gravelly shore-
line of undisturbed streams, where these beetles
interact with other psammophilous aquatic beetles
(Perkins, 1976). Geographical areas having pri-
marily stagnant water species generally lack streams
with appropriate velocity (Cuppen, 1993). Veloc-
ity and substrate type are the primary parameters
determining the stability and composition of
shoreline microhabitats (Perkins, 1976).

The remarkably diverse southern African hy-
draenid fauna utilizes all of these microhabitat
types. In addition, there are specialized lineages
that utilize habitats in the two different ecological
“directions” from the common shoreline habitat:
(i) more restrictedly aquatic habitats in the ben-
thos environment, where respiration requires a
plastron and selection favors long appendages, and
(i1) less strictly aquatic habitats in the wet humus
environment, where selection favors shortening of
appendages and loss of hydrofuge pubescence.

The fauna is of even greater interest because of
the phylogenetic distribution of these ecological
shifts. In one lineage, the Prosthetopinae, both of
these shifts have occurred, with Nucleotops humic-
olous and Parasthetops and Mesoceration benthic.
In another distantly related lineage the shift to wet
humus appears to have occurred twice, in the gen-
era Discozantaena and Parhydraena, but the ben-
thos shift has not occurred.

The question of whether the ancestral hydraenid
microhabitat was dry humus, wet humus, or “‘ful-
ly’ aquatic is of course far from being resolved.
Based on some morphological data for the aquatic
forms (Perkins, in prep.), there is evidence that
certain morphological features which are appar-
ently basic to aquatic habitats differ markedly and
divergently among genera. It is therefore probable
that the “successful’” aquatic lineages in the family
are each derived from a different (probably wet)
ancestral humicolous lineage.

However, the humicolous forms in southern Af-
rica are perhaps secondarily so, being derived from
aquatic or at least more nearly aquatic ancestors.
The interrelationships of the following lines of ev-
idence seem to support this conclusion: (i) in each
of the two lineages under consideration, the aquat-
ic and humicolous members have the same basic
body form, including the head/prothoracic inter-
face area (in other words, aquatic members do not
have modifications of basic form that would in-
dicate a derived condition); (ii) some aquatic
members retain less derived features of antennae

and vestiture; (iii) certain morphological features
of the humicolous forms are derivable from the
aquatic forms by processes of reduction and fu-
sion, not new basic structural relationships; and
(iv) the humicolous forms of both lineages have
low species numbers and low morphodiversity,
whereas the aquatic forms of both lineages are
more speciose and more morphodiverse.

Biodiversity, Endangered Habitats,
and Species

The hydraenid fauna of southern Africa is a
timely example of the biodiversity crisis (Wilson,
1992). The fauna is highly endemic, highly di-
verse, and has many morphologically unique forms.
The endemic forms exist in habitats that, despite
great age, turn quickly fragile under the advancing
foot of mankind. Taxonomically and morpholog-
ically, this unique fauna was virtually unknown to
science.

The cutting edge of the biodiversity crisis and
species extinction dialogue has centered on the
devastation of the tropical rain forests. However,
the biodiversity of south temperate areas of the
world is much greater than is generally recognized.
In many invertebrate groups it is much higher than
that of north temperate or tropical areas. A model
for the world’s biodiversity is probably shaped
more like a pear than an egg (Platnick, 1992).

The hydraenid fauna of the Cape Region, es-
pecially the fynbos biome, is very rich in species
and diversity (Table 1). As is seen in a great num-
ber of plant and animal groups (Taylor, 1978), this
is particularly true for the southwestern part of the
Cape, where 34 of the 50 species covered in this
contribution are found. Of these 34 species, a total
of 17 species are endemic to, or at least restricted
to, the southwestern Cape (fig. 6).

The fynbos possesses a rich and unique inver-
tebrate fauna. However, the systematics and dis-
tributions of most groups are so poorly known that |
the authors of a recent important paper on the ,
conservation status of the fynbos and karoo bi- |
omes (Hilton-Taylor & le Roux, 1989) were not |
able to include invertebrates, the group with the |
greatest biodiversity.

Highly endemic hydraenid species live in head-
water environments, such as creeks, small streams, |
small waterfalls, and hygropetric habitats such as
slow trickles over rock faces. Species restricted 1o |
headwaters are subject to pressures arising from |

FIELDIANA: ZOOLOGY



) TasLE |. Hydraenidae distributions in southern Af- TaBLE 1. Hydraenidae distributions in southern Af-
fica. rica (continued).
Geographical area Geographical area
Taxon CW CE DL DT EC NA Taxon CW CE DL DT EC NA
Endemics 17 2 3 2 0 3 salinarius X x - = X =
Total 34 19 10 8 2 9 spatulus — X = = = X
Nucleotops namib{ensis - - - = = x
i pagotrichus - - - - - x
mmbaceps X - - - - - andronius X X X X x X
Pterosthetops capicola x x - = = X
impressus < _ _ _ _ _ rubripes - - - - = x
haf T iso_m' X - - - - - Abbreviations: CW = Cape (western); CE = Cape (east-
br "’Ck" - x - - - - ern); DL = Drakensburg/Lesotho; DT = Drakensburg/
equestrius X oo =2 =2 = = Transvaal; EC = Eastern Coastal; NA = Namibia.
Prosthetops
pronotus X X — — - —
megacephalus X - — - - -
setosus X R o = = = water-use patterns. The extraction of water from
nitens X - - = = = small streams could have a great impact on the
grandiceps - - 2 - - - unique southern African hydraenid fauna. Ac-
Parasthetops cording to Davies and Day (1986), the main threats
nigritus X X - - = = to the aquatic habitats in southern Africa result
spinipes = = ¥ B = = from water extraction.
curidius - x x - = = Some areas of the Cape Regi i =
o N - < « — pe Region are in a conser
rufulus % o S vation (protected!) status. However, it must be
camurus = = x x R — stressed that, although these areas coincide with
reflexus = = X x = = the highly endemic fynbos flora, they do not in-
andreaei - - *x - - = clude mountain catchment areas (27% of the
Mesoceration mountain fynbos). According to Hilton-Taylor and
distinctum X X - - - = le Roux (1989, p. 206) the mountain catchment
rubidum - - - * - - areas are in a nonprotected status: ‘‘Mountain
fusciceps X - - - - - .
R TR TR R catchrpent areasare pnvatel).' owned, but are man-
rivalare e e = = = aged integrally with the adjacent state areas for
Jjucundum X X - - = = purposes of water conservation. ... No assess-
splendorum X x - - - - ment of these areas has been published and they
truncatum oy I are therefore not included in the final totals of area
rufescens X X - - - - »
brevigranum X - - = = - conserved.
endroedyi X = - - - =
languidum X X — - - =
concessum X == C b s -
dissonum e = Table Mountain Hydraenid Fauna
capense X - - - - =
apicalum — X - — = =
pallidum X - - = = = Table Mountain, near Cape Town (fig. 6), is well
sulca{ulum x - - - = - known for its unusual, rare, and in some cases
abstrictum I — B endangered species.
Discozantaena Among the unique fauna of Table Mountain is
genuvela X2 = = o = the Table Mountain ghost frog (Heleophryne rosei
Parhydraena Hewitt), which is listed as endangered (Branch,
lancicula - - X - - = ed., 1988). The habitat of this frog is described as
seriata S 2 % - - follows: “The adults and, perhaps more so, the
Ochthebius tadpoles are adapted for life in fast-flowing moun-
extremus X - - = = - tain streams. Characteristically the streams are
pedalis RS o o SR steep with many waterfalls and cascades and they
specularius X X — - = X

are often bordered by vertical, moss-covered, rock-
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TaBLE 2. Table Mountain Hydraenidae.

Distribution

Microhabitat

Taxon CW CE

-y
/)]

HP

Prosthetops nitens*
Prosthetops megacephalus
Pterosthetops equestrius
Pterosthetops impressus
Parasthetops aeneus
Parasthetops nigritus
Mesoceration concessum*
Mesoceration languidum
Discozantaena genuvela

X X X X X |
|

X X |

x X |
X X |

X X X X X X X |
|
|
|

|
|
1
X

* Table Mountain endemic.

Abbreviations: CW = western Cape Region site records in addition to Table Mountain; CE = eastern Cape Region
site records; FS = fast streams; HP = hygropetric; RP = rock pools; HU = humicolous

faces—all constituting prime Heleophryne habi-
tat” (p. 36).

The fast streams, rock pools, and hygropetric
surfaces also constitute prime habitats for several
species of extremely rare hydraenids. According
to presently available distribution data, two spe-
cies of hydraenids are restricted to Table Moun-
tain, viz., Prosthetops nitens in rock pools and Me-
soceration concessum in streams. Two additional
species, Prosthetops megacephalus and Pterosthe-
tops equestrius, are only known from Table Moun-
tain and from Kommetje, a locality south of Table
Mountain. Any consideration of the endangered
status of aquatic habitats of Table Mountain should
include these species.

The richness of the Table Mountain hydraenid
fauna (Table 2) is further indicated by the presence
of an additional five species that are known to have
wider distributions: Parasthetops aeneus, Paras-
thetops nigritus, Mesoceration languidum, Pteros-
thetops impressus, and Discozantaena genuvela.

Even Table Mountain, a paradigm example of
unique biodiversity worthy of protection, is not
immune from danger close at hand. According to
Branch (1989, p. 198), the “gravest danger is the
thoughtless construction of small dams on the Ta-
ble top which retain the life-giving water of the
streams during the long, rainless summer.”

Biogeography

The hydraenid fauna of southern Africa is still
very incompletely known (see Studies in Progress).
Therefore, only a very general and preliminary
discussion of biogeography will be presented here.

Two contrasting elements of the fauna are im-
mediately apparent. One element can be repre-
sented by the distribution and phylogenetic rela-
tionships of Ochthebius andronius (fig. 5). This
species is an example of a lowland element with
well-developed powers of dispersal. It lives in
ponds and streams, being able to utilize ephemeral
aquatic habitats. As expected from this ecology,
O. andronius has a wide lowland distribution pat-
tern and perhaps can be described as a savanna
species.

Phylogenetically, O. andronius is a member of
a cluster of closely related species (species com-
plex); these species can only be diagnosed by dif-
ferences in the male genitalia. The other species
in this complex are found in east Africa, north to
Kenya and Ethiopia. Ochthebius andronius is an
example of a (relatively) recent member of the
southern African fauna, probably advancing
southward coincident with the advance of the hab-
itat to which it is adapted. This species should not
be viewed as more competitive or more ‘‘success-
ful,” but it probably will have a greater chance of
survival in habitats disturbed by humans.

Several other species and species groups of the
genus Ochthebius probably have a biogeographic
history similar to that of O. andronius, at least
with respect to precursors in east Africa.

A second very different element of the southern
African hydraenid fauna is represented by the
Prosthetopinae. This subfamily has a character-
istic Afromontane distribution pattern (White,

1978). In addition to the highly endemic taxa of |
the Cape and Drakensburg mountains, only two |

other genera are known: Protosthetops (one spe-

cies) is found in montane Kenya, and Sicilicula !

(two species) in montane Madagascar and Re-
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union. Several additional undescribed species are
found in Madagascar (Perkins, unpubl.).

On the basis of several less derived morpholog-
ical features, including hydrofuge vestiture, Pro-
tosthetops is considered more primitive than any
of the southern African taxa. This corresponds
with findings by botanists that more primitive
members of many Cape plants are found on moun-
tain outliers within the afrotropics (Taylor, 1978).

However, this pattern should not necessarily be
interpreted as suggesting that the Prosthetopinae
originated in the east African mountains.

An alternative (and preferred) explanation could
be that the Afromontane hydraenid fauna repre-
sents a relict (at the subfamily level) of a temperate
montane Antarctic fauna. The east African ele-
ment may be plesiomorphic not because it resides
in the area of origin of the subfamily, but because
the fauna occupying what is now the Cape Region
has undergone great specialization.

According to Wyke (1990), the distribution pat-
terns of the fynbos flora are best explained by vi-
cariance of once widespread floras. These highly
endemic fynbos plants are sandstone adapted.
Wyke suggests that populations became *““trapped”
on sandstone outcrops which act as “edaphic is-
lands.”

Likewise, the Prosthetopinae of montane south-
ern Africa, especially that of what is now the Cape,
have undergone much evolution in situ. These
specializations have occurred via an incredibly
complex and finely partitioned area, a multiple-
layered, three-dimensional matrix with varying (in
ecological time) temperature and rainfall, both to-
ward the restrictive extreme. It is a geographical
area isolated (in geological time) by hostile sea and
dry lowlands, but with the contingent luck (as yet)
of no effectively catastrophic events such as gla-
ciation, total aridity, flooding by epicontinental
seas, meteor impacts, or destruction by Homo sa-
piens.

Geographical Distributions

In a taxonomic study such as this, where a large
percentage of the species represent new taxa, the
question naturally arises as to what level of con-
fidence can be attached to the geographical distri-
butions. The possible insufficiency of available
data, perhaps reflecting activities of collectors more
than actual species distributions, is a valid point.

This concern can only be addressed by negative
data, that is, knowledge of sites where appropriate
collecting techniques were used but no specimens
were found. Fortunately we have such data for
some southern African localities. Sebastian En-
drody-Younga (Transvaal Museum), whose meth-
ods have resulted in the collection of over 35,600
specimens, has provided records for localities
where either aquatic habitats or wet humus hab-
itats were sampled, but no Hydraenidae were
found. In Figure 5 all known hydraenid locality
records are plotted, together with these negative
records.

Of course, specimens are not always absent when
we fail to find them, but the negative sites recorded
by Endrédy-Younga provide a measure of confi-
dence in the geographical limits of the eastern dis-
tributions (east of the Kalahari Desert) and the
northwest distributions (north of the Drakens-
burgs). The records also reveal two large areas in
the south for which data is needed. The eastern-
most of these two areas principally constitutes the
Greater Karoo, an arid area with relatively few
and widely separated aquatic habitats. The other
area with no hydraenid data, principally a grass-
land area in the eastern part of the Cape, is perhaps
a more likely candidate for additional hydraenid
populations.

Studies in Progress

Eleven genera are currently known from south-
ern Africa. The present contribution comprises
cight of these genera. Revisions of the genera Hy-
draena, Limnebius, and Coelometopon and de-
scriptions of additional new taxa in seven of the
genera presented here are in preparation by Per-
kins, based on a continuing flow of newly collected
material.

J. Balfour-Browne, who collected hydraenids in
South Africa in 1954, began preparation of a
manuscript on his material and some material from
other collections. Because of health problems, in-
cluding failing eyesight, he was unable to complete
his studies. The specimens he studied, plus his
manuscript descriptions of species, were conveyed
to Perkins in 1985.

These specimens were added to material that
had become available in museums during the in-
tervening years (over 40,000 specimens) and that
had been independently under study by Perkins.
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In this contribution, the introductory sections,
biogeography, morphological discussions, keys,
supraspecific classification, and figures (except
habitus figures) are by Perkins. Authorship of all
new species described herein is Perkins and Bal-
four-Browne.

Methods and Conventions

MEASUREMENTS — Measurements are given as
whole numbers that are equal to the actual size in
mm X 100; for example, “TL 191" translates to
“total length 1.91 mm.”

ABBREVIATIONS— The following two-letter des-
ignations are used in the keys and species descrip-
tions:

TL total length (to elytral apices when AE is giv-
en)

EL length of elytra

EW greatest width of elytra

HW width of head at eyes

PL length of pronotum

PW greatest width of pronotum

PA width of pronotum at apex

PB width of pronotum at base

AE abdomen exposed beyond elytral apices

The following descriptive words and phrases oc-
cur repeatedly in the generic and species descrip-
tions. Therefore, for economy, the following con-
ventions are adopted:

mcp. micropunctulate, micropunctulation

mecr. microreticulate, microreticulation

xpd times puncture diameter (e.g., ‘“‘interstices
4 xpd” translates to “interstices four times
puncture diameter’”)

xef times eye facet diameter

LocaLiTy DATA—ATt the end of each locality

data citation, the number of specimens are given
parenthetically together with the depository ab-

Systematics

Key to Taxa of Southern African Hydraenidae

breviation; when known, the numbers of males
and females are separated by a diagonal line. For
example, “(7/11 T™P)” translates to (7 males and
11 females deposited in the Transvaal Museum,
Pretoria).” If only one number is given, genders
were not recorded.

Latitude-longitude coordinates are given in an
abbreviated form, with degrees and minutes sep-
arated by a period (e.g., 34.035-19.14E).

MICROSCULPTURE—Some microsculptural fea-
tures of dry specimens, such as granules on the
elytra, will be difficult to see when using fiber op-
tics illuminators (used by most taxonomists who
must work with specimens in fluids as well as dry
material). This is especially so when these features
are surrounded by a strongly shining but irregular
surface. These features are much more clearly ob-
served by placing an opaque sheet, such as a small
piece of tracing paper, between the light source
and the specimen, positioning the opaque sheet
very close to the specimen. The intense but diffuse
lighting produced by this method is also more ef-
fective in revealing punctures and associated setae.
The opaque sheet can be attached to a standard
specimen holder such that one can quickly switch
between regular and diffuse lighting by moving the
opaque sheet.

It should be noted, however, that using this
method will result in some microsculptural fea-
tures, such as punctures with very gradually slop-
ing sides, appearing slightly smaller than they ap-
pear with normal lighting. Since the opaque lighting
method has been used in preparing the species
descriptions and keys, this method should be used
when comparing the relative sizes of microsculp-
tural details.

ILLUSTRATIONS —Male genitalia figures were
prepared with the aid of a drawing tube attached
to a compound microscope, using temporary
transparency mounts of the aedeagi. For storage,
each aedeagus is in a glass microvial, which is
affixed to the pin of the specimen. The habitus
drawings are by C. O’Brien. All other line drawings
are by Perkins.

1. Penultimate maxillary palpomere more robust and longer than ultimate. Pronotum usually with a

lateral hyaline border (fig. 13b) (Ochthebiinae)

.............................. Ochthebius Leach
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Penultimate maxillary palpomere never longer than and never markedly more robust than ultimate.
Pronotum never with a lateral hyaline border .......... .. ... ... ... .. . . 0 2
. Head with frons concave between protuberant and elevated eyes. Dorsum granulate and tuberculate
................................................................... Coelometopon Janssens
Head and dorsum not as above . ... .. 3
. Sides evenly arcuate, base of pronotum as wide as base of elytra. Dorsal surface even, without
depressions. Maxillary palpi neverelongate ................................. Limnebius Leach
Sides not evenly arcuate, base of pronotum narrower than base of elytra. Maxillary palpi various ... 4
. Prosternal intercoxal process expanded laterally behind procoxae, closing procoxal cavities. Maxillary
palpi always elongate, palpomere 2 (pseudobasal) slender, slightly sinuate, much longer than 3. Ocelli
ADSENL L. Hydraena Kugelann
Prosternal intercoxal process not expanded behind procoxae, procoxal cavities open posteriorly (figs.
35a, 43a, 113b). Maxillary palpi various. Ocelli present
. Hypomeron anterolaterally on each side with large, shallow pocket in which antennal club is held in
repose. Antennal club articles always loosely articulated (fig. 113b). Mesosternum lacking plaques ... 6
Hypomeron anterolaterally without large, shallow depressions. Mesosternum with pair of submedian
plaques, sometimes confluent (figs. 35a, 43a). Antennal club compact, connate (figs. 7, 8a) .......
...................................................... Prosthetopinae Perkins new subfamily
. Hypomeral antennal pocket bordered posteriorly with long, stiff, arcuate setae (fig. 113b). Pronotum
widest near midlength, posterolaterally subrectangulate (fig. 113a). Maxillary palpi and tarsi of various
lengths. Aquatic or humicolous species . ...................c....... Parhydraena d’Orchymont
Pronotum explanate, widest slightly behind middle, then markedly attenuate to posterolateral angles,
each of which is produced in small acute point. Explanate margin of elytron very wide, in habitus
view concealing tibiofemoral articulation (“knee”). Hypomeral antennal pocket bordered posteriorly
with very sparse, indistinct, flexible setae, which lie on cuticle in dry specimens. Maxillary palpi and

tarsi very short. Humicolous species (figs. 1, 112) ..................... Discozantaena new genus

Prosthetopinae Perkins New Subfamily

Members of the subfamily Prosthetopinae Per-
kins are recognized by the combination of the fol-
lowing characteristics: (1) ventral surface of pro-
thorax lacking distinct antenna-holding cavities
(antennal club usually held in small depression on
anterior surface); (2) hypomeron (= inflexed mar-
gin of pronotum) always well developed, always
delimited mesially by well-developed sinuate hy-
pomeral ridge, anterior to level of procoxae the
hypomeral ridge is contiguous with the suture
marking the lateral limit of the prosternum; (3)
procoxal cavities open behind, procoxae separated
one from the other by a median lamina; (4) an-
tenna primitively with 11 articles (6 + 5), but club
with articles tightly articulated, often with loss of
some articulating membranes (see below); (5) head
with ocelli; (6) maxillary palpi of varying length,
with last article longer than penultimate; (7) me-
sosternum with submedian pair of “plaques” (usu-
ally lacking vestiture), plaques sometimes joined
to form inverted Y-shape, or rarely conjointly
raised in humicolous forms (see below); (8) ventral
vestiture primitively hydrofuge, but often modi-

fied to form very dense, appressed, plastron ves-
titure, or, rarely, lost in humicolous forms; and (9)
first abdominal sternum often with small basal
longitudinal carina or cuticular thickening located
midway between midline and lateral margin, rare-
ly with additional well-developed carina issuing
from margin of coxal cavity. Type genus: Prosthe-
tops Waterhouse.

To accommodate the high morphodiversity of
this subfamily, and to reflect the presumed lin-
eages, the following new tribes are proposed: Pro-
tosthetopini Perkins (type genus Protosthetops
Perkins new genus; type species Prosthetops ke-
nyensis Orchymont); Nucleotopini Perkins (type
genus Nucleotops Perkins and Balfour-Browne new
genus); Pterosthetopini Perkins (type genus Pteros-
thetops Perkins new genus); Prosthetopini Perkins
(type genus Prosthetops Waterhouse), and Par-
asthetopini Perkins for the genera Sicilicula Bal-
four-Browne, Mesoceration Janssens, and Paras-
thetops Perkins and Balfour-Browne new genus
(type genus).

Diagnostic features of these new taxa are given
in the following key. A more complete discussion
of the characteristics of the two genera that are not
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found in southern Africa, viz., Protosthetops Per- within the Hydraenidae must await descriptions
kins (Kenya) and Sicilicula Balfour-Browne (Mad- of new genera from Africa, Madagascar, India,
agascar and Reunion), will be presented separate- Australia, and South America (Perkins in prep.).
ly. A discussion of the phylogenetic relationships

Key to Tribes and Genera of Prosthetopinae

1.

(3]

Pronotum with strong admedian longitudinal reliefs (fig. 18a). Elytral intervals 3, 5, and 7 costate
(fig. 17a). Frons gibbose (fig. 2). Mentum fringed laterally with long setae (fig. 19). Venter without
hydrofuge or plastron vestiture (figs. 18b—). Maxillary palpi and tarsi very short. Humicolous species
(Nucleotopini Perkins new tribe) ......... .. ... ... ... ... . ... Nucleotops new genus
Pronotum without strong longitudinal reliefs, frons without gibbosity, and mentum not fringed
laterally with setae (figs. 11a, 35a, 43a). Venter, at least in part, clothed with dense hydrofuge or
plastron vestiture (figs. 8, 9. 12). Maxillary palpi and tarsi more elongate. Aquatic species ...... 2
Maxillary palpus robust and short, length equal to or less than width of anterior margin of clypeus;
palpus, when extended backward, not reaching beyond posterior border of eye, or only very slightly
so (figs. 11a, 21a, 34b). First four abdominal sterna posteriorly fringed with unilinear row of flattened
setae (setae reflect light, are more shining compared with surrounding vestiture) (figs. 8b, 10). Vestiture
of metasternal disc flattened or squamiform. Metacoxa lacking plastron vestiture, at least medially
(. LD e 6
Maxillary palpus less robust, short or long. First four abdominal sterna with irregular or unilinear
row of nonflattened setae submarginally on posterior border, setae similar in form to setac on other
parts of sterna (border setae overlapping adjacent sternum reflect light similar to other vestiture) (fig.
9b). Metacoxa entirely clothed with vestiture. except small area (‘‘metacoxal sensillum”) opposite
trochanter (. 9a) .. ... .. 3

. Maxillary palpus short, about as long as anterior margin of clypeus. Ventral vestiture comprised of

short erect setae, 5th sternum with large glabrous posterior area. Spiniform setae of legs (except
apicoventral group of protibia) very small and few in number. Kenya (Protosthetopini Perkins new
13 5107} 1 Protosthetops Perkins new genus
Maxillary palpus short or long. Ventral vestiture of metasternum and abdomen comprised of ap-
pressed shining plastron setae, 5th sternum sometimes totally clothed (figs. 12, 43b). Spiniform setae
of legs larger and greater in number. Southern Africa, Madagascar, and Reunion (Parasthetopini

Perkins mew triDe) .. ... e 4
Maxillary palpi short, length about equal anterior width of clypeus. Spermatheca and setae on internal
face of labrum of characteristic shapes. Madagascar and Reunion . .. ... Sicilicula Balfour-Browne

Maxillary palpi longer, always much longer than anterior border of clypeus; palpus, when extended
backward, always reaching beyond posterior border of eye (figs. 43a, 77a). Setae on internal face of
labrum large and characteristically shaped. Southern Africa ................................. 5

. Elytron with 8th interval noncarinate (fig. 14a). 5th abdominal sternum totally clothed with plastron

vestiture, or rarely with very narrow glabrous posterior border (figs. 43b, 50b). Pronotum anteriorly
with well-defined narrow hyaline border. Elytral series 5-6 never represented by a single series, usually
well separated by 6th interval, very rarely (aerneus) 6th interval consisting of narrow walls in area
behind humeral umbo ... ... ... . .. ... Parasthetops new genus
Elytron with 8th interval carinate, costate. or tectiform (except some specimens of rubidum); 7th and
8th series not interdigitating or confluent basally (figs. 15, 16). 5th abdominal sternum not totally
clothed with plastron vestiture, posteriorly glabrous and shining (figs. 70, 91). Pronotum often without
anterior hyaline border. In many members, 5th and 6th elytral series confluent in small area near
base, 6th interval absent in thisarea .................................. Mesoceration Janssens
Eyes enlarged. in habitus view length of eye greater than its separation from anterolateral angle of
clypeus. Labrum very large and strongly produced, at least 1.5x as long as clypeus. Pronotum at
most only very slightly wider than head, feebly cordiform, each lateral depression not strongly
produced or flattened, each about same size as dorsal surface of eye (figs. 8a, 34b, 38, 40). Maxillary
palpomere 2 about 0.5 length of stipes. Elytra with 9 or 10 series of punctures, rarely virtually |
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impunctate. Abdominal sternum 6 microspiculate, at least in part. Legs elongate. (Prosthetopini

Perkins new tribe)

Prosthetops Waterhouse

- Eyes not enlarged, in habitus view length of eye about equal to or less than its separation from
anterolateral angle of clypeus. Labrum not particularly large, not strongly produced, never longer
than clypeus. Pronotum distinctly wider than head, distinctly cordiform, lateral depressions each
with very flat surface and strongly produced laterally, distinctly larger than dorsal surface of eye (figs.
21a, 24a, 28). Maxillary palpomere 2 about as long as stipes. Elytra with 10 distinct series of punctures,
at least in anterior 0.5 (figs. 14b, 21b, 24b). Abdominal sternum 6 with variable microreticulation,

not microspiculate. Legs relatively short (Pterosthetopini Perkins new tribe)

Morphodiversity of the
Prosthetopinae

ANTENNA —Primitively, the hydraenid antenna
is comprised of 11 meres, 6 basal and 5 in the
pubescent club. This is true also for the Prosthe-
topinae, but a characteristic derived feature of this
subfamily is a connate antennal club that is tightly
joined to the “cupule” mere (fig. 8a).

Among the known Prosthetopinae, the ancestral
condition of five meres separated by four complete
articulating membranes is seen in Sicilicula bor-
bonica (fig. 7a), Nucleotops nimbaceps (fig. 7e),
Parasthetops aeneus, and four species of Mesocer-
ation (see below). These species appear to be, on
the basis of other characters, relatively basal with-
in their respective lineages.

In many members of the Prosthetopinae there
is loss of articulating membranes between the club
meres, resulting in the fusion of meres and con-
sequently a reduction in the number of meres.
Transparency mounts are necessary to clearly see
the club configurations.

The process of mere fusion has occurred inde-
pendently in several lineages and is apparently on-
going. In some taxa a particular articulating mem-
brane may be one-half lost, and the remaining
vestige merely visible as a thin line. This partial
loss of a membrane is often seen when the club is
comprised of three meres: the first and second
membranes are complete and well marked, but
the third is only indicated by a faint vestige, and
the fourth is lost without a trace. Clubs of all spe-
cies judged to be comprised of three meres have
a trace of a membrane on the last “mere.”

Membrane loss apparently always proceeds from
distal to proximal, based on a comparison of the
shapes of the meres of nonreduced clubs with those
of clubs with intermediate stages in membrane
loss.

Mesoceration has great diversity in the config-
uration of the antennal club. Among currently

................. Pterosthetops Perkins new genus

known species are the following numbers of club
antennomeres:

five distinctum, rufescens, rivulare (fig. 7g), ju-

cundum

four splendorum, truncatum (fig. 7h), brevigran-
um, endroedyi, languidum

three dissonum

two  rubidum, fusciceps, transvaalense (fig. 7i)

one sulcatulum, abstrictum (fig. 7j)

Parasthetops likewise is quite diverse in the de-
gree of membrane loss among extant species.
Among currently known species are the following
numbers of club antennomeres:

five aeneus

three nigritus (fig. 7d), curidius, spinipes
two camurus, reflexus

one rufulus

All known species in the genera Pterosthetops
and Prosthetops have an antennal club comprised
of two meres, a small basal and a much larger
apical mere (figs. 7c,f). In most of these forms the
last three articulating membranes have been lost
without a trace; an exception is Pterosthetops
brincki, which appears to have “2.5”meres.

The club of Protosthetops (fig. 7b) has four meres,
the last articulating membrane lost without a trace
(one specimen examined).

The club of Nucleotops (fig. 7e), although having
the ancestral number of five meres, has the derived
condition of the penultimate mere larger than the
ultimate.

EYEs—The diversity of eye size in the Prosthe-
topinae exceeds that of any other group in the
family. Eyes vary from the greatly enlarged and
protuberant eyes of Prosthetops species to the
greatly reduced eyes of Mesoceration abstrictum.

Primitively, the eyes are moderately large, per-
haps similar to those of Parasthetops aeneus (fig.
54a): in dorsal aspect one can count about eight
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weakly convex facets in the longest series. In
Prosthetops setosus (figs. 8a, 34b), about 14 convex
facets can be counted in the longest series. Con-
trastingly, in Mesoceration abstrictum (fig. 107b)
the eyes are very small and coarsely faceted, with
three to four facets in the longest series.

Intermediate-sized eyes are represented by
Prosthetops megacephalus with about 12 facets in
the longest series, Parasthetops nigritus (fig. 42a)
with about 10, Prerosthetops impressus (fig. 21a)
with about 8, and Mesoceration sulcatulum (fig.
104b) with about 5 facets.

HYDROFUGE AND PLASTRON VENTRAL
VESTITURE—In most members of the Prosthetop-
inae at least some of the ventral vestiture is com-
prised of very dense, appressed setae that overlap
one another (figs. 9, 12). The tips of these setac
often are flattened. This kind of vestiture probably
functions as a plastron. If so, this type of respi-
ration would allow these beetles to remain sub-
merged for long periods of time. Plastron respi-
ration is consistent with the microhabitat ““river
stones,” which is commonly cited on locality data
for Mesoceration, Parasthetops, and Prosthetops.
This may also at least partially explain the reduc-
tion in the antennal club, which appears to have
occurred repeatedly in this group. Plastron respi-
ration would obviate the need to use the antennae
to break the surface film, or at least decrease the
number of times this must be done.

In Protosthetops (Kenya) the plesiomorphic
condition, consisting of a simple, rather sparse hy-
drofuge vestiture, is retained.

In other genera of the subfamily, the plastron
type of vestiture is generally found on the meta-
sternum and most of the abdominal sterna, where-
as the vestiture on the prosternum and mesoster-
num is erect or suberect, short and dense, and
probably hydrofuge instead of plastron. This ar-
rangement is seen in Parasthetops (figs. 9, 12, 43)
and Mesoceration. In Parasthetops the abdominal
(plastron) vestiture covers a microreticulate cuti-
cle, whereas the abdominal cuticle in Mesoceration
is nonmicroreticulate. The cuticle of the meta-
sternum is microreticulate in Parasthetops but
variable in Mesoceration.

In Pterosthetops (figs. 10, 11b, 13a) the setae on
the metasternal disc are squamiform and ap-
pressed, whereas the setae laterally are simple. The
first four abdominal sterna have a distinctive fringe
of elongate flattened setae; other setae are greatly
reduced in location and simple in form. The cuticle
of these areas is smooth or microreticulate.

In Prosthetops apparently the entire metaster-
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num is clothed with squamiform (plastron) setae
(fig. 35). A distinctive fringe of specialized flat-
tened setae is present on the posterior margins of
the first four abdominal sterna (fig. 8b). The cuticle
is strongly microreticulate on both the metaster-
num and basal abdominal sterna.

In Nucleotops, a humicolous species, neither hy-
drofuge nor plastron vestiture is present, and the
cuticle of the sternal areas is microreticulate (figs.
18b—c).

MESOSTERNUM — The presence of admedian
“plaques™ (nonpubescent areas) on the mesoster-
num is unique in the family (e.g., figs. 35a, 43a).
These plaques are diverse in shape and develop-
ment. In Protosthetops they are very weakly de-
veloped, small oval areas on each side of the mid-
line. In Sicilicula they are more markedly
developed. In Nucleotops they are confluent an-
teriorly and prominently raised.

In some species of Parasthetops and Mesocer-
ation the plaques are confluent one with the
other anteriorly, conjointly forming an inverted
Y-shape. The shapes of the mesosternal plaques
are sometimes group specific, but they have not
been used herein as group characters because
transparency mounts are often necessary to clearly
see the configurations. The plaques have been sec-
ondarily lost in Prosthetops grandiceps.

METASTERNUM — With a few notable exceptions,
the diversity of the metasternal form is low. Prim-
itively, a very weakly developed midlongitudinal
impression is probably present, such as that of
Parasthetops nigritus (fig. 43b). This type is seen
in Protosthetops (which also has a shallow baso-
median impression), Sicilicula, Parasthetops,
Prosthetops, and most Mesoceration.

An exception is M. abstrictum, which has a large
inverted V-shaped glabrous area on the metaster-
num (fig. 108b).

In Pterosthetops a shallow basomedian fovea is
present (figs. 10b, 13a), and Nucleotops has a very
profound fovea.

ELYTRA—The elytra of the Prosthetopinae have
a great diversity of form, greater perhaps than any
other hydraenid group. Several kinds of modifi-
cations are unique in the family. Some examples
include the box-like form of Mesoceration palli-
dum (figs. 16c, 103b), the greatly modified epi-
pleura of Mesoceration abstrictum (figs. 15d, 108),
the lateral “stirrups™ of Pterosthetops equestrius
(figs. 14b, 28a), the highly sexually dimorphic el-
ytra of Prosthetops species (figs. 34a, 38a-b, 40a,c),
and the strongly carinate elytra of Nucleotops nirm-
baceps (figs. 17a, 18a).
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