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I ntroduction

With 71 genera and over 280 species, North Cardlsaa very rich aquatic beetle fauna. Separétisgrumber of
beetles from each other can be daunting partigufarlbiologists as many beetle taxa are very sintib each other.
Additionally, important morphological charactersnche difficult to observe (e.g. microreticulationspxal
processes, color gradations) due to overall snmdl af a beetle, species variation, or even thecadies of simply
manipulating a specimen, presenting additionallehgks to identification of species. Unlike martlgen aquatic
insects, aquatic Coleoptera typically have multifile stages occurring below the water surfaceahgradding an
additional level of complexity to identification.

North Carolina’s Division of Water Quality Biologit Assessment Unit (BAU) has one of the most rigero
macroinvertebrate sampling protocols in the natind has over 30 years of long-term data on manyhN@arolina
water bodies. Most large rivers and streams haen lsampled extensively over this 30-year periath many
small headwater streams inventoried as well, neguih over 6600 site records. This has yieldesldiscovery of
several new beetle species from within the stataynof which are endemic to North Carolina. lbig hope that
protections to our state’s waters will facilitateetdiscovery of even more species, help assodfatesthges of
existing species, and protect those species wheckwnerable to habitat loss and water degradation

This document was created to help North Carolingidiin of Water Quality biologists as well as bigists in
independent labs identify the aquatic beetle taragnt in local North Carolina waters and to stayent on recent
taxonomic changes (e.g. synonymies). There amseher, NO keys in this document (although many kegse
consulted to generate taxa descriptions). Thisualaalso provides information about beetle distidns within
North Carolina’s Level Ill ecoregions (BAU has listally recognized three Level Ill ecoregions: 0Mains,
Piedmont, and Coastal Plain) with some mentionagbmomically important Level IV ecoregions as w&hnd
Hills, etc.). Maintaining a consistent level oké@momic resolution is important for rigorous andeshesible data sets
and reproducible results between laboratoriesefbes the suggested level of taxonomic resolut@mnefach genus
is noted. In the document’s appendix table therémice value of each species, when appropriaédsaspresented.
Comparative material of related species is impartamave while identifying aquatic insects; therefa reference
collection is maintained in-house. Notes on thgeabe or type of reference specimens for manydsxéncluded
in the appendix as a way to update and improvevtheher collection stored at NC DWQ’'s Environmental
Sciences Section laboratory.



How to Use thisM anual

The target users of this manual are taxonomic workers in North Carolina and surrounding states. It is therefore
assumed that the user has some basic knowledge of aquatic beetles including taxonomy, morphology, and life
histories. Users not acquainted with these organisms are advised to familiarize themselves with the first eight
chapters of An Introduction to the Aquatic Insects of North America (Metrét, 2008) which describes, to name a

few, sampling techniques, ecology, and morphology of aquatic insects, balbothe publications Water Beetles of

South Carolina (Cielger, 2003) and The Water Beetles of Florida (Epler, 2010) are good references and include
habitat descriptions, species descriptions, and species identification keys to adults (Epler, Ciegler) and to larvae
(Epler). The following document is not intended as an exhaustive resource of beetles occurring within North
Carolina (as lentic systems are not truly covered). Instead, it should be used in conjunction with other literature and
be considered more of a quality control document. The user assumes all risk and responsibility in taxonomic
determinations made in conjunction with this manual.

The higher order taxa contained herein are presented in phylogenic order based on that of Hansen (1999,
Hydrophiloidea) and that followed by White and Roughley (2008). Genera within each family or subfamily are
presented in alphabetical order. Along with recent primary literature, valid genus/species names were verified using
the Integrated Taxonomic Information System (www.itis)gamd The Taxinomicon (taxonomicon.taxonomy.nl)
websites.

A family diagnosis for larvae and adults is followed by either a subfamily diagnosis (in the case of Dytiscidae) or a
genus diagnosis. Each genus has an accompanying diagnosis for both larvae and adults with diagnostic
characteristics for each genitalicized. The order in which the identification characters are listed typically follows

that of the anterior regions to the posterior regions (head to tail) followed by surface features and/or overall body
coloration. Distributional and general habitat notes are included with each genus and refer to the genus level only.
The suggested level of taxonomic resolution is noted followed by the list of species known to occur in or around
North Carolina. If the genus in question is to be identified to species, a list of species characteristic is given (unless
only one species is present in North Carolina or it is a monotypic genus) along with known species level
distributions and occurrences. A “Notes” section follows with comments on taxonomic difficulties, synonymies, or
special status. Finally, a list of literature finishes each genus section with suggested keys denoted by-an arrow (
While most literature is on the BAU server, grayed out literature is not currently available. Many of the references
are duplicated from genus to genus for convenience.

One final caveat: Typically, as with most published taxonomic descriptions, those presented here are often based on
a series of mature specimens as well as available published literature. However, as variation among individuals and
between populations is frequent in many insects, not every specimen will fit the appropriate description, particularly
those that are damaged, encrusted, or immature (larvae only). Those situations may be times when the specimen in
guestion is best left at genus. Often, ecoregion or seasonality data, in conjunction with the description may be
helpful to verify the identity of the taxon. Other times the opinion of another taxonomist is needed. Sometimes it is
prudent to simply take your losses and move on to the next specimen.

Additional symbols used with taxonomic epithets in this document are as follows:

() = published records for North Carolina but no BAU records, or is undescribed

* = no published records for North Carolina but may eventually be found (recorded from surrounding states)
Species names in grey have been synonymized or combined with other species but are still recognized by BAU.

A list of general taxonomic literature that may also be useful as well as regional checklists follows the taxonomic
entries. Finally, an appendix table with list of species (alphabetical on Family then Genus then species), associated
distributional and tolerance data, number of DWQ- BAU records, available reference specimens and important notes
follows at the end of the manual.



GYRINIDAE

FAMILY DIAGNOSIS: Larvae- legs with 5 segments; tarsi with two claws; rialtgills on abdominal segments 1-9;
four terminal hooks on tenth abdominal segment.

Adults — compound eyes separated into dorsal and vesarapound eyes; short clubbed antennae with thigtheat
large and horn-like; forelegs long, middle and hiegs flattened and paddle-like; first abdominairsite completely
divided by metacoxae; males with brush of setatometarsi.

GENERA IN NC: Dineutus, Gyrinus, *Spanglerogyrus

NOTES: Whirligigs release a defensive oily compound whtsturbed. This compound is relatively strong and
contains secondary compounds that are distastefuretdators. This is a very gregarious group.

Dineutus
GenusDiagnosis: Larvae— see family diagnosisdead semi-circular with distinctly narrowed basallam.

Adults — large, greater than 8 mmscutellum concealed; pronotum and elytra smoatt glabrous, with
microreticulations; color dark.

Habitat: Lentic and lotic. Surface dwellers.

Distribution and Occurrence: Very common in all ecoregions virtually year nolu

Speciesin NC: LEAVE AT GENUS— (americanus), (angustus), (assimilis), (carolinug)liatus), (discolor),
(emarginatus), (horni), (nigrior), (robertsi), sedatus

Notes: Often many species within one aggregation.

Taxonomic references:
larvae and adults:
Sanderson, M. W. 1982. Gyrinidae. pp 10.29-10l188A.R. Brigham, W. U. Brigham, and A. Gnilka, ed&orAquatic Insects and Oligochaetes of
North and South CarolinaMidwest Aquatic Enterprises, Mahomet, 1llinoi87®p.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only

Gyrinus
GenusDiagnosis: Larvae— see family diagnosigdead elongate without basal collum

Adults — smaller, 4-7 mmscutellum visible; pronotum and elytra glabrous ahiny; elytra striate; color dark with
metallic reflections.

Habitat: Lentic and lotic. Surface dwellers.
Distribution and Occurrence: Common in all ecoregions virtually year round.

Speciesin NC: LEAVE AT GENUS— (aeneolus), (analis), (aquiris), (bifarius), (eleus), (gibber), (marginellus},
(pachysomus), (pectoralis), (pernitidus), (rockiagtensis), (sayi), (woodruffi)

Notes: Gyrinus frostiwas synonymized witks. gibberandG. lugenswas synonymized witks. sayi(Oygar and
Wolfe, 1991). Gyrinus rockinghamensisas first collected from Rockingham, NC, by LeGont

Taxonomic references:
larvae and adults:
Sanderson, M. W. 1982. Gyrinidae. pp 10.29-1013&.R. Brigham, W. U. Brigham, and A. Gnilka, edi&orAquatic Insects and Oligochaetes of North
and South CarolinaMidwest Aquatic Enterprises, Mahomet, [llinoi@7p.
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Oygur, S. and G. W. Wolfe. 1991. Classificatiorstdbution, and phylogeny of North American speaisSyrinus Mller (Coleoptera: Gyrinidae).
Bulletin of the American Museum of Natural HistoB07: 1-97.



GYRINIDAE

Spanglerogyrus*
GenusDiagnosis: Larvae— unknown.
Adults — small, less than 3 mndorsal and ventral compound eyes separated bpwaidge; scutellum large;
pronotum and elytra pubescent lateralignter pure whitemiddle and hind tarsi as long as broad.
Habitat: This genus may be collected from near or undeeroud banks of moderately sized streams with heavy
canopy.
Distribution and Occurrence: Rare. Recorded from the Piedmont and Sand HiliSC and also recorded from
TN and Washington DC.
Speciesin NC: MONOTYPIC —albiventris*

Notes: Distinctive and weird, this taxon has been regmbib hop on the water surface. Beer taxon.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service Publishing. Adults only
Folkerts, G. W. 1979Spanglerogyrus albiventrisa primitive new genus and species of Gyrinidaelé@ptera) from Alabama. The Coleopterists
Bulletin. 33(1): 1-8.



HALIPLIDAE

FAMILY DIAGNOSIS: Larvae- short antennae; legs 5-segmented with a siagaltclaw; mandibles with internal
groove; at least last instar with dorsal projection abdominal tergites.

Adults — brightly colored; prosternum margined lateratiyrsi pentamerous; hind coxae expanded as briztsnied
plates that cover at least the first two or thrasab abdominal sternites as well as the basesediitid femora; fore and
middle tarsi slightly widened in males.

GENERA IN NC: Haliplus, Peltodytes
NOTES: The crawling water beetles enlarged hind coxaerardified to store air as haliplids are poor swimsner

Haliplus

Genus Diagnosis: Larvae— forelegs weakly chelateith fourth segment apically produced and with 2gnes;
body with short dorsal spinetgnth abdominal segment long and tapered

Adults — small size, 2-4.5 mm; hind coxae cover the fingt or three basal abdominal sternites as wethadases
of the hind femora, not margineghonotum immaculate or with a single anteromediatdh.

Habitat: Occur in dense mats of vegetation and algaefh lotic and lentic waters.
Distribution and Occurrence: A widespread but uncommon taxon overall.

Species in NC: TAKE TO SPECIES- (annulatus), (confluentus), fasciatus, (leopardds)utchleri), (pantherinus),
(pseudofasciatus), (punctatus), (triopsis)

(H.
(H.

annulatus) -adult 2.0-2.5 mm; pronotum with deep and narrosab&ransverse sulcus.
confluentus) —-adult 2.7-3.0 mm; pronotum entire without transeeimpression; mid-metasternum with
longitudinal furrows which contain small punctures.

H. fasciatus -adult 4.0-4.5 mm; pronotum immaculate; hind tibwgith a row of setigerous punctures on inner

(H.

(H.

(H.

(H.

(H.

(H.

surface; apex of prosternal ridge subequal to begadth. Found in the Coastal Plain during thetei and
early spring.

leopardus) —adult 4.0-4.3 mm; anterior margin of pronotum wihrk blotch; hind tibiae with row of
punctures on inner surface that bear a long thian seiddle trochanter with several deep punctures.
mutchleri) —adult 3.0-3.8 mm; overall color rusty reddish bmpvanterior margin of pronotum with dark
blotch; prosternal ridge uniformly broad; punctoaticoarse and deep; elytral maculations markedly
confluent in most specimens; hind tibiae smooththet punctures; male protarsal claws two thirds th
length of the last tarsal segment.

pantherinus) —adult 3.5-4.0 mm; overall color brownish yellowgterior margin of pronotum with dark
blotch; prosternal ridge as wide anteriorly as badaut with constriction between forecoxae; puratton
moderate; elytral maculations not markedly conftuan most specimens; hind tibiae smooth, without
punctures; carina of metepisternum blackish, mwket than rest of venter.

pseudofasciatus) adult 3.3-3.5 mm; pronotum immaculate; hind tibieithout row of setigerous punctures
on inner surface; apex of prosternal ridge widanthase.

punctatus) —adult 3.8-4.0 mm; overall color rusty reddish bmowanterior margin of pronotum with dark
blotch; prosternal ridge broader anteriorly thatween forecoxae; punctuation coarse and deep;aklytr
maculations markedly confluent in most specimefsg hibiae smooth, without punctures; male foredhrs
claws less than half the length of the last tasegiment. Recorded from the Dismal swamp, VA.

triopsis) —adult 3.5-4.0 mm; overall color brownish yellowjterior margin of pronotum with dark blotch;
prosternal ridge widens gradually from base torémtenargin; punctuation moderate; elytral macwlas not
markedly confluent in most specimens; hind tibia@asth, without punctures; carina of metepisternam,
most, only slightly darker than rest of venter.

Notes: Halipluslarvae are not separable to species at this tithewdh adults are relatively easy to speciate. Co-
occurs withPeltodytes

Taxonomic references:
larvae and adults:
Brigham, W. U. 1982. Aquatic Coleoptera, Chapter(186 pp.). In A.R. Brigham, W. U. Brigham, and @nilka, editors Aquatic Insects and

Oligochaetes of North and South Carolifidwest Aquatic Enterprises, Mahomet, Illinoi87®p.

=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,

Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee



HALIPLIDAE

Peltodytes

GenusDiagnosis. Larvae—forelegs strongly chelateith fourth segment apically produced and with edfemall
teeth; each body segment with 1-3 dorsal pairsoofj| erect,segmented and hollow dorsal filamentsnth
abdominal segment not elongate.

Adults — small size, 3.0-4.0 mm; hind coxae cover tha five abdominal sternites, and margingdsterior margin
of pronotum with two dark blotchesometimes joined.

Habitat: Occur in dense mats of vegetation and algaefh lotic and lentic waters.
Distribution and Occurrence: Common in the Piedmont and Coastal Plain, uncomim the Mountains.

Species in NC: LEAVE AT GENUS — (bradleyi), (dietrichi), dunavani, duodecimpunctsyt (floridensis), (lengi),
muticus, (oppositus), sexmaculatus, shermani

Notes: Peltodytedarvae are not separable to species at this tikseof this time, the BAU is experimenting with
identifying Peltodytesadults to species, although genus level only lierdatabase. Speciation of adults relies on
relatively variable color patterns, although adui@l characters may solidify the designation. Addally,
confirmation of species requires examination of thale aedeagus, often withdrawn in preserved smgaEm
although Ciegler (2003) has mostly eliminated tedemgus as a key character in her key. Me#ibdytesspecies
records in the BAU database are after the releb€égler (2003). Co-occurs witHaliplus.
Taxonomic references:
larvae and adults:
Brigham, W. U. 1982. Aquatic Coleoptera, Chapter(186 pp.). In A.R. Brigham, W. U. Brigham, and @nilka, editors Aquatic Insects and
Oligochaetes of North and South Carolifidwest Aquatic Enterprises, Mahomet, llinoi87®p.
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan IAentification Manual for the Families Chrysondele, Curculionidae, s Dryopidae, Dytiscidae, Elmida

Gyrinidae, Haliplidae, Helophoridae, Hydraenidagdbchidae, Hydrophilidae, Noteridae, Psepheni@igdactylidae, Scirtidae. Florida Department of
Environmental Protection, Tallahassee.




DYTISCIDAE

FAMILY DIAGNOSIS: Larvae— head visible; mandibles long, curved and withoge; legs apparently 5-segmented

with two tarsal claws; 8 abdominal segments, lagnsent with urogomphi (cerci) typically longer thinst abdominal
segment.

Adults — compound eyes undivided; filiform antennae; ntaxi palpi shorter than antennae; first abdomistalrnite
completely divided by metacoxae; hind tarsi flagigrand with natatory setae; hind tarsi with sindév, if two claws
then scutellum visible.

SUBFAMILIES & GENERA IN NC:
Copelatinae €opelatus
Agabetinae -Agabetes
Laccophilinae -Laccophilus
Hydroporinae -Anodocheilus, Bidessonotus, Celina, Desmopachtatgrosternuta), (Hydrocolus),
Hydroporus, Hydrovatus, Hygrotus, Laccornis, légdus, Lioporeus, Neoporus, Stictotarsus,
(Uvarus)
Colymbetinae -Agabus, Coptotomus, Hoperius, llybius, Matus, Rirant
Dytiscinae -Acilius, Cybister, Dytiscus, (Graphoderus), HydasicThermonectus
NOTES: Identification of predacious diving beetle larvaaynbe more difficult if the specimen in questiomét instar

Ill. Many characters within a genus vary from arsto instar. In the following descriptions, thestar is noted if
important taxonomic characters in the diagnosesg fram instar to instar.

Subfamily Copelatinae

Subfamily Diagnosis. Larvae — frontoclypeus without frontal projectiorbroad, suboval maxillary stipesjner
margins of large mandibles serratiast antennal segment of two unequal lobes (lites)y)legs without natatory
setae abdominal segments 7-8 lacking lateral setabfjrabdominal sternites 1-7 membranous, 8 fullgretized.

Adults — size small to moderate, 3.7-7.0 mm; elongate], adistinctly flattened dorsoventrallyyell developed
transverse carina behind eyggonotum with narrow lateral bead, not reachipgxain some specimensgutellum
large and visible elytra with well developed striae; fore and meldarsi pentamerous, male tarsomeres 1 and 3
moderately dilated with adhesive scales in foundv@rse rows on ventral surfaceetacoxal lines arcuate, almost
touching posteromediallyolor pale brown to piceous, not black.

Copelatus
GenusDiagnosis: Larvae— see subfamily diagnosis.
Adults — see subfamily diagnosis.
Habitat: In temporary pools or ponds with organic sediteersSee species accounts.
Distribution and Occurrence: Primarily collected from Piedmont and Coastalil Uncommon.

Speciesin NC: TAKE TO SPECIES- (caelatipennis), (chevrolati), (glyphicus), (punetus)

(C. caelatipennis) adult 3.9-5.0 mm; elytra with 10 discal striaet(mcluding posterolateral submarginal stria);
pronotum with lateral bead ending approximatelbase of anterolateral angle; base of elytra ligthan
pronotum and elytral disc, male foretibiae with pleeentrobasal emargination (apparent bend). Two
subspecies occug. c. princepspresent in NC, an@. c. angustatygpresent only in southern FL. A pioneer
species of temporary pools. Prefer clear, unpadiwtater.

(C. chevrolati) —adult 5.2-6.7 mm; two subspeci€s, c. chevrolathas elytra with 9 discal striae (not including
posterolateral submarginal stria), the ninth sthart and near suture apically; male protibiae matkedly
bent; color more or less uniformly reddish browrthabase of elytra usually distinctly lighter thagst of
disc; C. c. renovatushas only 8 striae, lacking the short ninth stridhe two subspecies overlap in
distribution but onlyC. c. chevrolatioccurs in NC with the other subspecies generalbuing west of the
Appalachians. A pioneer species of temporary pools



DYTISCIDAE

(C. glyphicus) -adult 4.2-5.0 mm; body broader (L/W=1.9-2.0); ptum with lateral bead ending at apical tip of

anterolateral angle; elytra with 10 discal strinet(including posterolateral submarginal striaytral with intervals

between striae inconspicuously punctate; male ifmaet with shallow ventrobasal emargination (berabrsal

surface uniformly reddish brown. Very similar@o punctulatus

(C. punctulatus) -adult 4.3-5.0 mm; body narrower (L/W=2.00-2.15pmotum with lateral bead ending at apical

tip of anterolateral angle; elytra with 10 disctla® (not including posterolateral submarginaia3trelytra
with intervals between striae punctate; male fbiaé with shallow ventrobasal emargination (beddysal
surface uniformly reddish brown. Previously coesatl a synonym o€. glyphicusbut resurrected by
Young (1963). This synonymy was restored by Nits&001), though apparently without explanation.

Notes. Speciation of this genus is relatively straightfard: The BAU is currently not accepti@ punctulatusas

a junior synonym ofC. glyphicusuntil a reference with a suitable explanation floe synonymy is obtained.
Interestingly, the larvae d@opelatusare the only dytiscids known that actually ingefs¢wed prey rather than the
common dytiscid practice of injecting saliva thrbughanneled mandibles and then withdrawing theefied
portion of the prey.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan Wentification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed®rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Nilsson, A. N. 2001. World Catalogue of Insects)uioe 3: Dytiscidae (Coleoptera) . Apollo Books.&teup, Denmark . 395pp
Young, F. N. 1963. The nearctic specie€opelatusErichson (Coleoptera: Dytiscidae). Quarterly Jaliof the Florida Academy of Sciences 26: 56-
77.

Subfamily Agabetinae

Subfamily Diagnosis. Larvae — anterior frontoclypeal margin without projectioglongate coronal suture about
one-half length of head; broad maxillary stipesndibles stout at base, slender and pointed alictibiae and
tarsi lacking anteroventral natatory setabdominal segment 6 fully sclerotized ventrgilystar Ill); abdominal
segments 7-8 lacking lateral setal fringkort stout cerc{urogomphi).

Adults — 6.0-7.5 mm; body ovate, broadest in basal leglés emarginate anteriorlypalpi without apical notch;
pronotum apparently unmargined; scutellum visiblgtra with dense sculpture of very short irregutproovesfive
segmented fore and middle tarkind tarsal claws subequddst abdominal sternite with 2 subparallel grooves
medially; unicolorous overall.

Agabetes
GenusDiagnosis: Larvae— see subfamily diagnosis.
Adults — see subfamily diagnosis.
Habitat: Deciduous woodland pools and ponds, found ifliger.
Distribution and Occurrence: Apparently widespread but rarely collected.
Speciesin NC: TAKE TO SPECIES- acuductus

Notes: Agabetes acuductis the only species known in North America.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt



DYTISCIDAE

Subfamily L accophilinae

Subfamily Diagnosis: Larvae — head ovate, gradually narrowing onto colluamterior frontoclypeal margin
without process, convex with dentiglésontoclypeus constricted submedially and truacposteriorly (instar |
only); broad maxillary stipes; maxillary palpi fosegmented; mandible untoothaitenna biramoughe two lobes
unequal;tibiae and tarsi with natatory setae abdominal sternites 1-6 membranous; sternit@&s stierotized,;
abdominal segments7-8 lacking lateral setal fringegomphi longer than segment 8, two-segmented, vétid

primary and secondary setae

Adults — small 3.0-6.5 mm; body oval, dorsoventrally dssedeyes emarginatgronotum unmarginedcutellum

concealed; five segmented fore and middle taassomeres 1-3 evidently dilated in male butfooning oval plate;
prosternal process slender, acute apically andvesténto triangular mesocoxal cavity; metacoxaeb subparallel
anteriorly, diverging posteriorly onto metacoxabés, with submedial tooth; metacoxal lobes broadly shallowly
emarginate mediallyhind tibiae with apically notched spinemetatarsi strongly lobed posteroapical§mngle

metatarsal claw; some or all sterna with strigametimes appearing as darkened creases orl&satolor
yellowish, with elytral pattern.

Laccophilus
Genus Diagnosis: Larvae— see subfamily diagnosis.
Adults — see subfamily diagnosisind tibiae with apically notched spines
Habitat: In lentic conditions and in small streams. RRiering taxon.
Distribution and Occurrence: Widespread and common.

Speciesin NC: TAKE TO SPECIES-fasciatus, (gentilis), (maculosus), (proximus)h{garzi)

L. fasciatus -adult 4.3-5.2 mm; male with metacoxal file; elytéth irrorations and irregular transverse dark
band across posterior halfaccophilus f. rufuss the subspecies occurring in NC.

(L. gentilis) — adult 3.0-3.7 mm; prosternal process long, rengiwroove extended posterior to margin of
mesocoxae; lateral margin of sternite 6 with irfeaguow of setae; elytra without irrorations, wildrge
maculate areas, sometimes bandeaccophilus g. gentiliss the subspecies occurring in NC.

(L. maculosus)- adult 5.0-6.4 mm; male with metacoxal file; akrsta with strigae; elytra with irrorations but
with 3-4 large maculations on lateral margiraccophilus m. maculosisthe subspecies occurring in NC.

(L. proximus) -adult 3.8-4.6 mmmale with metacoxal file; elytra with irrorationstpoorly defined maculations
on lateral margin or none.

(L. schwarzi) —adult 3.2-4.3 mm;prosternal process short, with mesosternal groove extended past
mesocoxae; metacoxal plate with lateral margin elaek; elytra without irrorations, irregular transes
basal band, often interrupted at suture, also atlpical pale spot and 2 large pale spots subiyedia

Notes: Color patterns, though slightly variable, are tdataxonomic characters for the southeastern epednly
three of the species occurring in NC fasciatusL. maculosusandL. proximushave been described as larvae.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carollamson University Public Service Publishing.Adults only
Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D. J., Y. Alarie and R. E. Roughly. 200@edaceous Diving Beetles (Coleoptera: Dytisciddethe Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
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Subfamily Hydroporinae
Subfamily Diagnosis. Larvae— frontoclypeus with frontal projection (nasal@pex of mandible distinctly curved
upward maxillary galea and palpifer absent; abdominajnsents 7-8 without lateral fringe of natatory setae
urogomphi two-segmented, variously long.
Adults — small, 1.1-6.8 mm; body shape and color variabteilpture usually with punctation and often with
microreticulate meshegyes emarginate above bases of antensagtellum largely hiddetfexposed inCeling);
pronotum with lateral beadpre and middle tarsi pseudotetramerous, tarsomdrend 3 dilated, 4 small and
partially concealed(except easily visible inCelina and Bidessonotus metatibial spurs acuminate apically;
metatarsal claws similar in shape and size in mstimens.

Anodocheilus

Genus Diagnosis: Larvae— broadly triangular nasale without notches; maxilfapalpi 3-segmented; last labial
palpomere longer than precedingbdominal segments 2-6 membranous ventrally; WEgsout natatory setae-
segmented urogomphi with basal segment shorterlthaal segmentvith primary setae only; siphon.

Adults —very small, 1.5-1.7 mnbody generally ovate and coarsely punctate; griekl clypeal margin and with two
upturned tubercless transverse stria across the posterior occiputibeéleyespronotal plicae converge anteriorly
though do not megkeach elytron with a strong, longitudinal carina ¢ent with the basal pronotal plicae
metatibiae with natatory setae.

Habitat: This taxon appears to be primarily lentic, santhrgins.
Distribution and Occurrence: Rare. A Coastal Plain taxon.
Speciesin NC: TAKE TO SPECIES- exiguus

Notes: Anodocheilus exiguus the only North American species in this gentibe larval diagnosis is based An
maculata Larvae forA. exiguugemain unknown.Anodecheilusnay be undersampled due to its very small size.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondeke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Young, F. N. 1974. Review of the predaceous wagetlbs of genusdnodocheilugColeoptera: Dytiscidae: Hydroporinae). OccasidPapers of the
Museun of Zoology, University of Michigan. No. 67D28.

Bidessonotus
GenusDiagnosis: Larvae— unknown, most likely resembleéodessusr Uvarus
Adults — small, 1.7-2.3 mm; body elongate, twice as laagvide, moderately punctate and setose; clypeomsit
slightly thickened, without tubercles; transverse stria across occiput behind eymenotum with basal plicae
meeting short plicae at base of elytfare and middle tarsi pentamerqu®urth segment small but visiblajnd
tibiae slightly arcuatemetasternum with a pair of medial lines that @nge anteromedially between metacoxa and
then diverge posteriorly to connect with the subfal coxal lines.

Habitat: Prefers slow rivers and swamps.
Distribution and Occurrence: Rarely collected. Primarily a Coastal Plaindsax
Speciesin NC: LEAVE AT GENUS— (inconspicuus), (longovalis), (pulicarius)

Notes: Identification ofBidessonotusemales is not possible without associated madetha size of the preapical
elytral tooth on the outer margin appears to bébée within species (Epler, 2010).

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondelke, Curculionidae, s Dryopidae, Dytiscidae,

Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
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Cdina

Genus Diagnosis: Larvae— nasale unnotched; maxillary palpi 4-segmentédpminal sterna 2-6 unsclerotized;
legs without natatory setae; sclerotizedysally recurved tracheal trucks that usually extepast the end of the
urogomphi

Adults — small, 2.8-6.8 mm; body narrow, elongate, anopatallel; sparsely setose; scutellum large anibleis
elytra with apices produced into short acute spjrfese and middle tibiae narrow basally and strgngldened
apically;fore and middle tarsi pentamergulor reddish brown.

Habitat: Lentic and deeper, slow moving waters with mpbgaes. May burrow into sediments.
Distribution and Occurrence: Widespread but rarely collected.

Speciesin NC: LEAVE AT GENUS— (angustata), (contiger), (grossula), (hubbelliypétatrix), (palustris), (slossoni)

Notes: Accurate identification of most species requirearsixation of the male aedeagus. The apical elgpiles
are used to pierce the stems or roots of plantmidke use of intracellular air when burrowing. $amy, the
tracheal trunks are used by larvae to acquire hilevburrowing.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondelk, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Young, F. N. 1979. A key to the nearctic specie€efnawith descriptions of new species (Coleoptera: §xjtiae). Journal of the Kansas Entomolgical
Society 52: 820-830.

Desmopachria

GenusDiagnosis. Larvae— nasale broadly sub-rectangular, without latecathesdistinctly separate stemmata in
rows labial palpi 3-segmentedipre and middle tarsal claws less than two thirkle tength of the tarsiegs with
natatory setae; abdominal segments 2-8 sclerotizedrally (instar Ill); siphon acutely pointedirogomphi
distinctly longer than segment Body lanceolate overall.

Adults — very small, 1.1-1.8 mpbody short, broadly ovalabial palpi with terminal segment apically bifidasal
margin of pronotum sinuate laterajlyposterolateral angle acutely produced; prostepmatess apically acute;
epipleuron with diagonal carinanetatarsal claws unequal.

Habitat: Usually found in vegetation at the edge of paslswampy areas.
Distribution and Occurrence: Rare. Piedmont and Coastal Plain.

Speciesin NC: LEAVE AT GENUS— (convexa), granum, (leechi)
(D. convexa) —adult 1.5-1.9 mm; body more convex, shiny; metatgiates finely punctate; elytra reddish
yellow to reddish brown, concolorous, and not dity maculate.
D. granum —adult 1.3-1.5 mm; body less convex; metacoxaleglaoarsely to imperceptibly punctate; sternite
six glabrous and impunctate; yellowish brown, daddeng base of pronotal and elytral suture.
(D. leechi) —adult 1.3-1.5 mm; ovate; metacoxal plates coangahctate; sternite six coarsely punctate and with
pale setae; yellowish brown, darker along baseafigtal and elytral suture.
Notes: Due to their extreme small size and overall sintiait is difficult to separat®. granunirom D. leechi.
This genus may be under sampled due to the largh siee of sweep nets. BAU reference specimeffi 3. o
convexadespite all BAU records being Bf grana(an incorrect version @ranum see Nilsson 2007).
Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondelke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Miller, K. B. 2001. Descriptions of new species DésmopachriaBabington, 1841 (Coleoptera: Dytiscidae: Hydropaein Hyphydrini) with a
reassessment of the subgenera and species gralipssgnopsis of the species. Coleopterists BulEfir219-240.
Young, F. N. 1981a. Predaceous water beetles ajehesDesmopachriathe convexa-granaroup (Coleoptera: Dytiscidae). Occasional Papéthe
Florida State Collection of Arthropods Vol 2 : 1:11
Young, F. N. 1981b. Predaceous water beetles of¢gineisDesmopachrieBabington: thdeechi-glabriculagroup (Coleoptera: Dytiscidae). Pan-Pacific
Entomolgist 57: 57-64.
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(Heterosternuta)

Genus Diagnosis. Larvae— nasale broadly triangular, with shallow anteleral notchesgdistinctly separate
stemmata in rowsmaxillary palpi 3-segmented; legs without natateetae; abdominal segments 2-6 membranous
ventrally; abdominal segment 8 constricted posteigoinsertion of urogomphi; urogomphi distinctigniger than
segment 8first urogomphomere with secondary setsiphon blunt, without extended tracheal trunk.

Adults — small, 2.8-3.7 mm; body narrow, elongate, andpatallel medially, somewhat pointed apically; @dbrs
surface microreticulate and punctate, imperceptibiyescentpronotum with lateral bead widened anterigriyiale

with small scales on ventral surface of protars@rare;metacoxal processes produced medially and moderately
sinuate color variegated, ground color yellow to reddigitonotum with anterior and posterior longitudinal
maculations; elytra with medial and subapical maewonfluent with sutural stripe.

Habitat: Occur at margins of streams or lakes often tergtitial spaces between rocks.
Distribution and Occurrence: Unknown. There are no BAU records of atgterosternuta

Speciesin NC: TAKE TO SPECIES- (alleghenianus), (pulcher), (wickhami)

(H. alleghenianus) -adult 2.8-3.3 mm; prosternum lacking setae antésiprocoxae; metacoxal plates and sterna
one and two coarsely punctate; body margins subipeaateriorly, strongly depressed dorsoventrally.

(H. pulcher) —adult 3.2-3.7 mm; prosternum lacking setae antéoigprocoxae; epipleuron, metacoxal plates and
sterna one and two densely but finely punctatetraésurface mostly yellow; some specimens nedlly a
black dorsally.

(H. wickhami) —adult 3.2-3.7 mm; male antennomeres 5-8 not dijgieosternum with dense tufts of thick, erect
setae anterior to procoxae; ventral surface blacketldish black. Recorded form Cataloochie Creek i
GSMNP.

Notes: Due to the similarity of the dorsal coloratidieterosternutanay be confused withioporeus However,
Heterosternutas less apically pointed dsoporeus hasan anteriorly widened pronotal lateral bead, anthoexal
plates that are only moderately sinuate (seporeusentry). Larsoret al (2000) indicate thaHeterosternuta
richness is greatest in the Appalachian Mountains least four other species$]. jeanneage H. ohionis H.
jenniferag andH. laetusadditionally occur in TN and may eventually beridun the mountainous areas of NC.
Server pictures dfleterosternutaare labeled alsioporeus

Taxonomic references:
larvae and adults:
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Hydrocolus

Genus Diagnosis. Larvae— frontal projection broadly triangular, with skeaV, lateral notchesstemmata absent
(instars I, 1), or small (instar I1I) maxillary palpi 3-segmentedntennomere 3 with anteroventral spinule and
lateral pore abdominal segments 2-6 membranous ventrally; {gitisout natatory setae; abdominal segment 8
constricted posterior to insertion of urogomphipgomphi distinctly longer than segment @&ogomphi with
primary setae only (seven hairsjphon bluntly rounded, without extended trachraik.

Adults — small, 2.6-4.7 mm; body elongate, oval to sualielrmedially and depressed dorsoventraliytsal surface
conspicuously punctate, setae sparse; males sfdmales duller with microreticulation; pronotum kibroad
lateral beadscutellum mostly concealed with apex visildtra in lateral aspect with lateral margin strigng
ascendant towards humeral angle; epipleuron withoarina; protibiae of male sinuate with basoventral
emargination and greatly expanded apicalipetacoxal process produced medially and laterailyuate; color
yellowish to reddish to dark brown dorsally, reddizrown to black ventrally though sometimes witmgmicuous
reddish lateral spots on sterna 3-6; elytra lightdateral margins, sometimes considerably so.

Habitat: Lentic and lotic, among mosses or dense emefgg@tation. Some species are found in seepags are
in cool waters.

Distribution and Occurrence: Mountians. Rarely collected.
Speciesin NC: LEAVE AT GENUS— deflatus*, (filiolus), (oblitus), paugus*, (persinsi), (stagnalis)
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Notes: The genudydrocoluswas described by Larsat al(2000) from theHydroporus oblituggroup. Larvae of
this species can be separated frblydroporusand Hygrotus by the lack of or very small stemmata. Correct
identification of adults of some species requir@angination of the male aedeagus, althougihdeflatuscan
normally be identified by its larger size (3.8-41#n) andH. stagnalisby its very broad pronotal bead. Ciegler
(2001) provides modified couplets for the specieg i Larsonet al (2000). Hydrocolus deflatusndH. paugus
have been recorded from GSMNP.

Taxonomic references:
larvae and adults:
Ciegler, J.C. 2001Hydrocolus heggiensis, new species from Georgia and South Carolina (Ptdea: Dytiscidae). Insect Mundi 15(4): 217-219.
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service Publishing.Adults only
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed®rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Hydroporus
Genus Diagnosis. Larvae— frontal projection broadly triangular, with sleaV, lateral notches; stemmata present
and well definedmaxillary cardo (small, basal, secondary lobe onxitt@) present maxillary palpi 3-segmented;
antennomere 3 with anteroventral spinule and latgrare; abdominal segments 2-6 membranous ventrally; legs
without natatory setae; abdominal segment 8 camsttiposterior to insertion of urogomphirogomphi distinctly
longer than segment, 8rogomphi with primary setae only (seven haigsphon bluntly rounded, without extended
tracheal trunk.

Adults — small, 2.6-5.3 mm; body elongate, owddrsal surface variously punctate, conspicuoudlysse pronotum
with narrow to moderate lateral beadytra in lateral aspect with lateral margin straigo strongly ascendant; both
males and females with adhesive vestiture on fockraiddle tarsimetacoxal process truncate medially or barely
produced, laterally producecolor brown to black dorsally, predominately Waeentrally, sometimes with pale
spots on lateral margins of sterna; elytra sometiméth pale spots or vittae.

Habitat: Primarily lentic, but also in slow moving waters
Distribution and Occurrence: Widespread but only commonly encountered inRlegimont and Coastal Plain.

Speciesin NC: TAKE TO SPECIES- (americanus), (brevicornis), niger, (pseudonigénfilabris), (signatus)

(H. americanus) -adult 3.7-4.0 mmhead and pronotum brownish red (rufous) with elytaaker to blackish;
elytra moderately punctate, finely setose; antarorenal, length of antennomeres 4-10 almost twodgitheir
width.

(H. brevicornis) —adult 3.2-4.0 mm; head and pronotum brownish &lgtackish; elytra coarsely punctate, finely
setose; sparsely pubescent; antenna unusually, simennomeres 4-10 about as long as wide; matargro
not distinctly widened.

H. niger —adult 4.4-5.0 mm; form ovate, widest near baselytfa; head brownish red with two infuscations on
vertex, sometimes confluent; pronotum blackishesidf pronotum and elytra obscurely brownish régrae
finely and densely punctate, setose; black vegteadtept laterally; claws of male protarsi moddsati#ated
and distinctly unequal, anterior claw of protaisugte.

(H. pseudoniger) -adult 4.9-5.3 mm; form ovate, widest near baseelgfra; head brownish red; sides of
pronotum and elytra obscurely brownish red; bladotrally except laterally; claws of male protarsi
subequal, anterior claw of protarsi slightly wideasally and more sinuate; females dull. Forméily
ruficeps,the name was changed by Nilsson and Fery (200) agicepswas previously occupied.

(H. rufilabris) —adult 4.0-4.7 mm; form ovate, widest near baselytfa; head brownish red; sides of pronotum
and elytra obscurely brownish red; black ventrabgept laterally; claws of male protarsi subeqaatgerior
claw of protarsi slightly wider medially and abriypacuminate; females shiny.

(H. signatus) -adult 3.9-4.2 mm; form oval, widest at middle; thdmownish red with two triangular infuscations
on vertex; pronotum and elytra blackish with tracégale spots laterally and elongate pale spoalbas
dorsal surface distinctly punctate; claws of maletgrsi subequal; very setose dorsally and vegtrallwo
subspeciesl. s. signatuss a boreal species ahtl s. youngbccurs in the southeastern US.

Notes: Larval Hydroporusmay be confused with larvélygrotusor Hydrocolus Color patterns should be used in
conjunction with other attributes for accurate $geddentification, though these species may b#lldifficult to
separate. Ciegler (2003) has all species occumitC but the Larsoet al (2000) and Epler (2010) keys are easier
to use and have better figures.
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Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carollamson University Public Service Publishing.Adults only
Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,

Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Hydrovatus

Genus Diagnosis: Larvae— nasale unnotched; labial palpi 3-segmented; Wti®out natatory setae; legs lacking
natatory setaeabdominal segments 2-6 sclerotized ventrally (inBty; siphon acutely pointedirogomphi shorter
than segment 8, with primary setae qtilgdy lanceolate overall

Adults — small, 2.2-3.0 mm; body short and broad, submgeb elytra distinctly punctate, with microsculgtuf
isodiametric meshes; elytra with apices produced acuminate;epipleuron with diagonal carina near base
prosternal process rounded at apex, as wide a® $gween procoxae; metacoxae coarsely punctatgcoxal
processes tripartite with lateral lobes separatednf medially emarginate apical lobe by deep ematjims
dorsal color yellowish brown to reddish brown; vahsurface reddish brown.

Habitat: In lentic or swamp waters.
Distribution and Occurrence: Widespread but relatively rare.

Speciesin NC: TAKE TO SPECIES- pustulatus
H. pustulatus -adult 2.2-3.0 mmpronotum with ventrobasal, transverse dark band failpws base of elytra;
elytra with large dark maculate areas, a wide basatlial and subapical band often coalesced anclodxs,
some specimens may be very dark; male antennamadified. The only species in NE. pustulatusis
also widely distributed within the southeastern US.
Notes. Hydrovatus pustulatubas two subspecids. p. compressuandH. p. pustulatuspboth of which occur in
NC. This genus can be confused witbsmopachria

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carollamson University Public Service Publishing.Adults only
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Hygrotus

Genus Diagnosis. Larvae— nasale broadly triangular, with shallow, latematches; stemmata present and well
defined; maxillary palpi 3-segmentedntennomere 3 lacking anteroventral spinule anérkt pore abdominal
segments 2-6 membranous ventrally; tibiae and weithi natatory setae; abdominal segment 8 consttipbsterior

to insertion of urogomphiurogomphi subequal to or longer than segmenu®gomphi with secondary setae
siphon bluntly rounded, without extended trachaaik.

Adults — small, 2.1-4.7 mnsubglobose or elongate-ovalytra distinctly punctate, regularly or irreguigrpronotal
lateral bead moderately widelytra in lateral view strongly ascendant to humengle epipleuron with diagonal
carina near basefore and middle tarsi tetramerougrosternal process pointed at apengtacoxal processes
apically truncate or slightly emarginate each sifleniddle (appearing slightly sinuate) with latelatbes covering
bases of trochanters.

Habitat: Prefers openly sunny lentic and slow lotic watgrarticularly in algal mats.
Distribution and Occurrence: Widespread but rarely collected.

Speciesin NC: TAKE TO SPECIES-farctus, (nubilus)

H. farctus —adult 2.1-2.3 mm; body subglobose; head and promgtellowish; elytra dark reddish brown, with
scattered large punctures, some coalesced into hikergrooves, and small punctures in between; aéntr
surface yellowish to reddish; male with two smalhes arising from anterior margin of a marked &atian
on sternite 6.
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(H. nubilus)- adult 3.8-4.7 mmbody elongate and oval, shiny; dorsal surface yé#lb; head may have a small
dark transverse band near occipital margin; pranotith a small medial discal spot, often obscuestd
sometimes a V-shaped spot basally; elytra varialtfgte, normally one subsutural vitta and onensedial
vitta merge with a posterior blotch; elytra withbfateral carina, larger serial punctures and ficlese
punctures; metacoxae and sternites coarsely penctetle without marked excavation on sternite @itnat
surface black, except yellowish prosternum and e®@sme. Recorded from Cataloochee Creek in GSMNP.

Notes: Hygrotuslarvae are variable in some attributes such aptésence of natatory setae or of secondary setae
on the urogomphi. For reasons of clarity and tilifate accuracy in the separation of larval dyitls, the above
genus description for larvae is based solely orsfieeies occurring in NC. Separation of the twoltagbecies can

be done simply based on size, with nubilusmuch larger thami. farctus. The Hygrotus subgenusCoelambus
(which includesH. nubilug was elevated to generic status by Miller et2006). However, widespread recognition
of this transfer has not been embraced; theref@eBAU is taking a conservative approach by leaWngubilus
within Hygrotus

Taxonomic references:
larvae and adults:
=Ciegler, J. C. 2003. Water Beetles of South Cazol®lemson University Public Service PublishingAdults only
Larson, D. J., Y. Alarie and R. E. Roughly. 200@edaceous Diving Beetles (Coleoptera: Dytisciddethe Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research Pressyatt
Miller, K. B., G. W. Wolfe, and O. Bistrom. 2006h& phylogeny of the Hydroporinae and classificaifdhe genuseschetiussuinot, 1942 (Coleoptera:
Dytiscidae).Insect Systematics and Evoluti®n:257-279.

Laccornis

Genus Diagnosis. Larvae— nasale broadly rounded with shallow notchesxillary palpi 4-segmented; stemmata
large; abdominal sterna 2-6 membranous; legs withatiatory setae; dorsally recurved tracheal truasent;
urogomphi 2-segmented, much shorter than abdorseginent Swith primary setae only.

Adults — small, 5.4-6.4 mm; body narrow, elongate, anbpatallel, somewhat pointed posteriorly; middle
antennomeres of male modified; pronotal laterabbe@row, completefpre and middle tibiae narrow basally and
strongly widened apicallymetepisternum contacting mesocoxal cavihetacoxal lobes produced apicolaterally
over trochanter, margin indented mesallgase of metafemur extending to and contactingacead@al lobe;
metatarsal claws subequal; dorsal surface glabpursitate with microsculpture; color dark brownisbad reddish
brown, ventral surface mostly reddish yellow tovano

Habitat: Forested pools and ponds in leaf litter.
Distribution and Occurrence: Collected from Piedmont and Coastal Plain waté&tarely collected by BAU.
Speciesin NC: TAKE TO SPECIES- difformis

L. difformis —adult 5.4-6.4 mm; male antennomeres 3-5 widertfransi dilated.
Notes: Laccornis difformids theonly species in NC. It is similar ©elinabut without the acute spines at apical
edge of elytra.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Liodessus

Genus Diagnosis: Larvae — broadly triangular nasale without notches; ntawil palpi 3-segmented; labial
palpomere 2 slightly longer than palpomere 1; abidahsegments 2-6 membranous ventrally; legs withatatory
setaeyery long 2-segmented urogomphi with basal segioager than last abdominal segmewnith primary setae
only; siphon bluntly rounded.

Adults — small, 1.5-2.1 mmbody elongate, at least twice as long as wigl®notum wider medially than basally
making overall lateral outline discontinuows;transverse stria across occiput behind ey@snotum with short
basal plicae meeting short plicae at base of elyraelytral plicae absentmetasternal lines not converging
anteriorly; sternum 6 subtriangular and impressesblaterally; color various, patterned or not.

Habitat: Lentic or in shallow stream margins among vetimteof filamentous algae.
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Distribution and Occurrence: Rare overall, but more commonly collected in Biedmont and Coastal Plain. See
species accounts.
Speciesin NC: LEAVE AT GENUS— (affinis), (crotchi), (flavicollis), (noviaffinis)

(L. affinis) — adult 1.7-2.1 mm; basal plicae of elytra well deped; pronotum with central dark spot merged
with basal pronotal band; elytra yellowish with 2#®rate longitudinal brown vittae, often partlgalesced,
or dark brown with paler spots; metatibiae yelldwigith apical third darkly infuscate; metacoxal twfine
punctuation, often rugose.

(L. crotchi) —adult 1.7-2.0 mmbasal plicae of elytra developed but much shortn fironotal plicae; metacoxae
coarsely punctate, punctures mostly confined taereaf metacoxal plate. Recorded from Oconoluftee
River. Previously known ds. fuscatus.The namduscatusvas preoccupied blydroporusand thereforé.
fuscatuswas renamed. crotchi(Nilsson, 2001).

(L. flavicollis) — adult 1.5-1.8 mm; basal elytral plicae reducedsitmall impression or absent; elytra densely
punctate with punctures separated by less than dieneter, setose; elytra irrorate, reddish breovith one
subbasal, one postmedial, one apical pale trareswensd interrupted at suture; metacoxae coarselgtaie,
punctures mostly absent from posterior fourth @ftgal An adult was collected from Lake Waccamaw in
September, 2010. Also, recorded from VA and SC.

(L. noviaffinis) —adult 1.7-2.1 mm; basal plicae of elytra well depeld; basal plicae of elytra well developed;
pronotum with central dark spot sometimes obscuvégll basal pronotal band; elytra yellowish with 3-5
narrow, irrorate, longitudinal brown vittae, aftecalesced medially and apically, or dark browthvaialer
spots; metatibiae yellowish with apical third dgrkhfuscate; metacoxal plates coarsely punctateay M
inhabit waters with high salinity.

Notes: Liodessuss similar toBidessonotusindUvarus Identification to species may be difficult giveretemall
sizes ofLiodessus Liodessus noviaffinisvas split out fromLiodessus affinidby Miller (1998). Color patterns
between the two species are similar and may onlselparated definitively by the shape of male aaggagthough
Ciegler (2003) isolates these two species geogeafhiwith L. affinisin the Mountains andl. noviaffinisin the
Piedmont and Coastal Plain.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondeke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Miller, K. B. 1998. Revision of the Nearctitiodessus affinis(Say, 1823) species group (Coleoptera: Dytisciddgdroporinae, Bidessini).
Entomological Scandinavica, 29: 281-314.
Nilsson, A. 2001. Review of Predaceous Diving Be{|Coleoptera: Dytiscidae) of the Nearctic Regisith Emphasis on the Fauna of Canada and
Alaska.Annals of the Entomological Society of Aneerb4(5):769-770.  with errata

Lioporeus
GenusDiagnosis: Larvae— unknown, most likely resembliiéeterosternutar Neoporus
Adults — small, 3.4-4.4 mm; body narrow, elongate, nalygwointed apically; dorsal surface microreticulated
finely punctate, imperceptibly setosaale antennomeres 4 or 4-5 modifipdonotum with lateral bead very narrow
and parallel; protarsomere one of male with cupwuih sensillae;metacoxal processes produced medially and
strongly sinuatgcolor variegated, ground color yellow to reddiphpnotum with anterior and posterior longitudinal
maculations; elytra usually with medial and subabimaculae confluent with sutural stripe, outlifentaculae
mostly regular; females tend to be lighter.

Habitat: Along margins or undercut banks of small, cktaeams.
Distribution and Occurrence: Common and widespread but rarely collected énrtiountains.

Speciesin NC: TAKE TO SPECIES- pilatei, triangularis
L. pilatei —adult 3.7-4.4 mm; male antenna with antennomeamd!5 distinctly broadened apically; pronotum
almost entirely dark, possibly with obscured paksaacentrally.
L. triangularis —adult 3.4-4.3 mm; male antennomere 4 distinctigemied; disc of pronotum almost entirely light
with infuscate areas narrowly restricted to ap&a basal margins.
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Notes: Very similar to Heterosternuta but Lioporeushave elytra more pointed at apex, elytral macukss |
irregular in outline; and ventral surface with feweparse punctures. The elytral pattern of botbcEs of

Lioporeusis highly variable whereas pronotal coloratioteiss so and therefore more weight should be giodhet

pronotal coloration than elytral pattern when maképecies determinations for females. Some ptwtdke server
are ofHeterosternuta

Taxonomic references:
larvae and adults:
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Neoporus

Genus Diagnosis. Larvae— head patternediasale broadly triangular, with anterolateral notef antennomere 2
without dorsomedian setamaxillary palpi 3-segmented; legs with natatomtag; abdominal segments 2-6
membranous ventrally; abdominal segment 8 consttigisterior to insertion of urogomphirogomphi distinctly
longer than segment &ithout secondary setasiphon blunt, without extended tracheal trunk.

Adults — small, 2.2-6.4 mm; body usually ovate to subeygiunctation variableconspicuously setosenale
protarsal claws distinctly unequalmetacoxal processes produced but angulate medlalty not noticeably
emarginate each side of midline, moderately sinuatdor variegated, ground color yellow to reddigtytra
variously maculate.

Habitat: A mostly lotic genus usually found in depositibior protected areas.
Distribution and Occurrence: Widespread. Most commonly encountered dytigtidC.

Species in NC: LEAVE AT GENUS — (aulicus), (blanchardi), (carolinus), (cimicoides)clypealis), (dilatatus),
dimidiatus*, (dixianus), effeminatus*, (gaudend)ylgridus), (lobatus), (lynceus), mellitus, mixtugshermani),
spurius*, sulcipennis*, (striatopunctatus), (unduis), (venustus), (vittatipennis)

Notes: Neoporusis morphologically similar toHeterosternutabut can be separated based on presence of
longitudinal interconnectivity between the varidtensverse elytral maculae. Due to the sheer nuwfiygossibly
occurring species in NC and the overall similaiitydorsal coloration of many species, speciatiomhaf genus is

not recommended. In many cases, accurate spaigedification of adults requires examination of timale
aedeagus. There are over 200 BAU recordd.ahellitus the smallest of théleoporusspecies occurring in NC.
Neoporus dilatatusvas collected from the New River in Onslow Couf&ylune 2010).

Taxonomic references:
larvae and adults:
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Wolfe, G. W. 1984. A revision of theittatipennis species group oHydroporus Clairville, subgenusNeoporusGuignot (Coleoptera: Dytiscidae).
Transactions of the American Entomological Societ9: 389-433.

Stictotarsus
Genus Diagnosis: Larvae— frontal projection broadly triangular, with slea¥, lateral notches; maxillary palpi 3-
segmentedmaxillary cardo (small, basal, secondary lobe orxitt@) absent antennomere 3 lacking anteroventral
spinule and lateral poreabdominal segments 2-6 membranous ventrally; leigls natatory setae; abdominal
segment 8 constricted posterior to insertion ofjarphi;urogomphi much longer than segmenu®gomphi with
primary and secondary setagiphon bluntly rounded, without extended tracheaik.

Adults — small, 3.9-5.2 mm; body elongate, owddrsal and ventral surface finely and densely faiacpronotum
with broad lateral beacktlytra in lateral aspect with lateral margin brogdascendant towards humeral angle
metacoxal process slightly produced laterally bedmlly emarginate, midline incisedolor various, most vittate.

Habitat: A lentic and lotic genus. Generally occur okkard mineral substrates where vegetation is sparse.
Distribution and Occurrence: Widespread overall. Relatively common in thedPiont and Coastal Plain.
Speciesin NC: TAKE TO SPECIES- griseostriatus
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S. griseostriatus -adult 3.9-5.2 mm; densely punctate; ground co@lowish usually with seven interconnected
black vittae although some specimens mostly yeBbwo almost completed blackish; ventral surfacstipo
black. Only species in occurring in NC.

Notes: Stictotarsus griseostriatus highly a highly variable species in size, shapel coloration over much of its
North American range. Previousl®eronectes Nillson and Angus (1992) transferred all North émman
Deronectespecies tdstictotarsusandNebrioporus TheStictotarsus grisiostriatuspecies group was then erected
as a new genuBoroeonectegAngus, 2010). AS. griseostriatuss the only occurring species in NC, the BAU is
currently maintainingstictotarsus griseostriatuss valid untilBoreonectess widely accepted.

Taxonomic references:
larvae and adults:
Angus, R. A. 2010. Boreonectes gen. n., a new géube Stictotarsus griseostriatus (De Geer) grofusibling species (Coleoptera: Dytiscidae), with
additional karyosystematic data on the group. Caatp@ Cytogenetics 4(2): 123-131.
Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service Publishing.Adults only
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed®rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Nilsson, A. N. and R. B. Angus. 1992. A reclassifion of theDeronectesggroup of genera (Coleoptera: Dytiscidae) base qinylogenetic study.
Entomologica Scandinavica 23:275-288.
Zimmerman, J. R. and A. H. Smith. 1975. A surveyttaf Deronectes(Coleoptera: Dytiscidae) of Canada, the UnitedeStand northern Mexico.
Transactions of the American Entomological Socigéfl: 651-722

Uvarus

Genus Diagnosis: Larvae — broadly triangular nasale without notches; niamil palpi 3-segmented;labial

palpomere 1 distinctly longer than palpomergabdominal segments 2-8 membranous ventrally; ledisout

natatory setae2-segmented urogomphi less than two times theHesfgabdominal segment &ith primary setae
only; siphon bluntly rounded, subequal to or longentsegment 8.

Adults — small, 1.5-2.0 mm; body oval to elonggiegnotum with short basal plicae meeting shortgdiat base of
elytra; hind tibiae weakly arcuatehind tarsal claws equal; metasternal lines naotveeging anteriorlysternum 6
subtriangular color yellowish brown to reddish brown.

Habitat: Found in small streams and swamps.
Distribution and Occurrence: Coastal Plain. Rarely collected.

Speciesin NC: TAKE TO SPECIES GRouUgprovisional) —(falli), (granarius), (inflatus), lacustris, (rogersi)
U. granariusgroup body broadly ovate, L: W = 1.5-1.9; elytra lotgiinally strongly convex; dorsal surface more
coarsely punctate.

(U. falli) — adult 1.6-2.0 mm,; elytra reddish brown; dorsafaee highly polished.

(U. granarius) —adult 1.5-1.7 mmelytral plicae much longer than pronotal plicae.

(U. inflatus) —adult 1.5 mm;elytra reddish brown; lateral margins of elytra icare, greatly expanded

transversely at midpoint.

(U. rogersi) —adult 1.3-1.6 mm; elytral plicae subequal to prahpticae.
U. lacustrisgroup body narrower and more elongate, L: W = 1.8®2dlytra longitudinally evenly convex and
not carinate.

U. lacustris —adult 1.5-2.0 mm; elytra yellowish brown; dorsumefiy punctate.

Notes: Similar to other Bidessini beetledyvarus speciation may be difficult due to the relativeadinsize of the
beetles. Retaining group names (after Larsbnal, 2000) may be easiest. These beetles may have bee
misidentified ad.iodessusor other similar beetles in older samples. Theger key (2003) may be easier to use
than Epler’s revised 2010 key although his photescartainly helpful.

Taxonomic refer ences:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondeke, Curculionidae, s Dryopidae, Dytiscidae,

Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed®rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PregsyaDtt
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Subfamily Colymbetinae
Subfamily Diagnosis. Larvae— head suboval to quadrate, usually with a distingliiem; anterior frontoclypeal
margin without process though may be variously ffiedi mandible channeled, not curved upward apigally
maxillary galea presentvith 1-segmented finger-like maxillary palpifetbdominal segments 7-8 without lateral
fringe of natatory setae (except present latexalgegment 8 i€optotomu) urogomphi one or two-segmented.

Adults — small to moderate, 5.0-14.0 mm; body shape aia garious;eyes emarginate above bases of antennae
scutellum visiblg prosternum with apex contacting metasternum andowdy separated mesocoxametacoxae
with lobes variously produced but usually covingds of femorafive segmented fore and middle tarsiale
protarsomeres 1 and 3 variously dilated but nahiog a oval or round plate.

Agabus
Genus Diagnosis: Larvae — patterned overall; head quadrasmterior frontoclypeal margin convex with
crenulations broad maxillary stipes with two short spine-liktructures on inner margimpically bifid ligula
posterolateral margin of head with temporal spidescted obliquely dorsoventrally; abdominal stesi 1-5
membranoussternite 6 narrowly membranouspiracle distant from weakly defined ventrolatarargin of dorsal
plate sternites 7-8 sclerotizedrogomphi 2-segmented, with setae in two whorlsaligand apically

Adults — variable in size 5.0-12.5 mm; body generallytevand variously depressed; pronotum with lateead)
hind femur with linear group of setae on posteagpical angle hind tarsal claws equaktolor various, sterna dark.

Habitat: Lentic or lotic depending on species.
Distribution and Occurrence: Widespread but uncommon.

Speciesin NC: LEAVE AT GENUS— (ambiguus), (astrictovittatus), (bifarius), (diségratus), (erythropterus),
(flavovittatus), (gagates), (johannis), (obtusatyplnctatus), (seriatus), (stagninus), (xyztrus)

Notes: A very speciose genus with over one hundred NorntieAcan species and at least 13 NC species. First
instar larvae ofAgabusmay be very difficult to separate from first instyybius. Generally, segment 8 is less than
0.6x the width of the head withihgabusand much more than that withlilgbius. Larson and Wolfe (1998) split the
genusPlatambusout from theAgabus semivittatugroup and synonymized it withgabinus It is now a valid
genus (www.IT1S.gov) of which the speciastrictovittatus flavovittatus johannis obtusatus and stagninusare
now members. However, neither Larsenal (2000) or Ciegler (2003) recogniZélatambus(or White and
Roughley, 2008 for that matter) and instead Aigabinus Additionally, Nilsson (2001) transferréyabus seriatus

to llybiosoma However, as we do not take this genus to spefieshe time being the BAU does not recognize
Platambusor llybiosomaas valid generaAgabus aeruginosusas split into a northern speciés,aeruginosusand

a southern speciés xyztruswhich occurs in NC (Larsoet al, 2000).

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Larson, D. J. and R. W. Wolfe. 1998. Revision @frti AmericanAgabus(Coleoptera: Dytiscidae): Theemivittatusgroup. Canadian Entomologist.
130: 27-53.
Nilsson, A. N. 2001. World Catalogue of Insects)uoe 3: Dytiscidae (Coleoptera) . Apollo Books. &teup, Denmark . 395pp

Coptotomus

Genus Diagnosis. Larvae— head quadratéontoclypeal margin with a distinct, short, antemedial horn or lobate
process posterolateral margins of head keeled with terpepines; prothorax subparallel in anterior hart
dramatically dilated posteriorly; fore and middikide and tarsi without natatory setadgydominal segments 1-6
with lateral tracheal gills abdominal sternites 1-6 membranous, 7 weaklyaitied, 8 fully sclerotized (instars I
and l111); abdominal segment 8 with lateral frindenatatory setae (instars Il and III).

Adults — small to moderate, 5.6-8.6 mm; body elongatal,somewhat pointed posteriorlyalpi notched apically
pronotum with lateral bead; metacoxal lines diveggianteriorly and subparallel with anterior margi
metasternum; metatarsal claws subequal; colorrpatie pronotum yellowish with posterior dark madtioias and
often with anterior maculations continuous ontokbat head; elytra ground yellow with black irroiats, subtly
variable within species.
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Habitat: Prefers slower, deeper waters.
Distribution and Occurrence: Relatively common in the Piedmont and CoastairP|

Speciesin NC: TAKE TO SPECIES- (interrogatus), (longulus), (loticus), (venustus)

(C. interrogatus) —adult 5.7-7.2 mm; metasternal wing less than 0186 at narrowest point adjacent to
mesocoxa; pale sutural spot at base of elytra leroaghorter; irrorata areas of elytral disc smalgstly
absent; subhumeral spot solid or nearly so; subimargtripe deep brown and approximately four &fthe
length of the elytra, originating distally; paleigé along submarginal stripe mostly uninterrupted.

(C. longulus) —adult 6.8-8.2 mm; metasternal wing greater tha3b Omm at narrowest point adjacent to
mesocoxa; pale sutural spot at base of elytra lpmgerower, about one third the length of theralyirrorate
areas of elytra present, confined to mostly mediak of disc; a thin submarginal stripe may berenir
broken into a longitudinal series of dots. Larsbral (2000) placedCoptotomus lenticuas a subspecies of
C. longulus.

(C. loticus) —adult 6.8-8.1 mm; metasternal wing less than éh80at narrowest point adjacent to mesocoxa; pale
sutural spot at base of elytra broader, short aitd two posteriorly directed points; subhumeral tbfo
irrorate; margins of elytra yellowish.

(C. venustus) adult 6.4-7.5 mm; metasternal wing less than é89at narrowest point near mesocoxa; posterior
margin of head broadly black; pronotum with antedad posterior maculations confluent; pale sutspait
at base of elytra broader, shorter; irrorate aoéa@dytral disc present but not extensive; subhainggot solid
or nearly so; submarginal stripe black, interrugigd postmedial blotch.

Notes: Coptotomus venustusay be difficult to separate fro@. interrogatusbut pronotal differences and more
extensive pale markings on the elytral disc shagldarate the two species, although they may evgnprave to
be color variants or subspecies.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondeke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Hillsenhoff, W. L. 1980. Coptotomus (Coleoptera:Bygidae) in eastern North America with descriptiaistwo new species. Transactions of the
American Entomological Society 105: 461-471.
=larson, D.J., Y. Alarie and R. E. Roughly. 2000edceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Hoperius
Genus Diagnosis: Larvae— head subquadrate; maxillary stipes elonghésal segment of labial palpi much
shorter than maxillary stipedourth antennal segment more than two thirds timgtle of the third segmentibiae
and femora without natatory setae; basal half ofalaclaw without spinulae; abdominal segments wiBout
lateral fringe of setae; urogomphi with seven priyrfaairs and with secondary setae.

Adults — moderately large, 12-14 mm; body oval, depressieidy; pronotum with wide lateral bead; flat geygal
process; hind tarsal claws unequal; color mosttywlor, elytra with reticulate etchings and with abruptlgfohed
yellow margin

Habitat: Swamps and woodland ponds.
Distribution and Occurrence: A Coastal Plain species.
Speciesin NC: MONOTYPIC— planatus

Notes: Hoperius planatuss endemic to the southeastern US.

Taxonomic references:
larvae and adults:
Alerie, Y and S. Hughs. 2006. Re-descriptions pfda ofHoperiusandMelademaand phylogenetic implications for the tribe Colyetibi (Coleoptera:
Dytiscidae). Memoriglella Societa Entomologica Italiana. 85: 307-334.
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondeke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
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Ilybius
GenusDiagnosis: Larvae— head quadrate; anterior frontoclypeal marginvearwith crenulations; broad maxillary
stipes with two short spine-like structures on mmargin; apically bifid ligulajateral margin of head more or less
compressed to form a keelith temporal spines directed mostly anteropostéridegs without natatorial setae;
abdominal sternites 1-6 membranospjracles near to the well defined ventrolateralrgia of dorsal plates
sternites 7-8 sclerotized; urogomphi 2-segmentéith, setae in two whorls, basally and apicafigiterned overall

Adults — moderate, 8.7-10.7 mm; body elongate-oval, gisononvex dorsally; pronotum with lateral beduiind
femur with linear group of setae on posterior apiaagle hind tarsal claws variably unequalemale sternum 6
emarginate apically; color blackish, some specimeitis a metallic reflection; head often paler ottwpale spots;
elytron with a postmedial sublateral elongate spod a subapical sppelytra with microreticulation.

Habitat: Lentic or slow lotic waters and swamps. Usualtyong dense emergent vegetation.
Distribution and Occurrence: Widespread but rarely collected.

Speciesin NC: TAKE TO SPECIES- (biguttulus), (incarinatus), (oblitus)

(I. biguttulus) —adult 8.8-10.5 mmenale with abdominal sternite 6 with posteromediaigitudinal keel; female
with wide metacoxal wings, WC/WS less than 4.5 (6gere 5.74 in Ciegler, 2003); female with longest
hind tarsal claw subequal to or longer than tarsems.

(I. incarinatus) — adult 8.7-9.9 mm; male without keel and with broaetasternal wing, WC/WS 2.7 -3.5; male
with prosternal process long and acuminate; fermath wide metacoxal wings, WC/WS less than 4.5;
female with longest hind tarsal claw shorter themsameres 5.

(I. oblitus) — adult 8.9-10.7 mm; metasternal wing narrow, WC/8/%-6.8, male without keel, with prosternal
process short and broad.

Notes: Larvae ofllybius andAgabusmay be difficult to separate although Hicks andsba (2000) and Barman et
al (2001) provide additional features for separatid the two genera. Species identificationllgbius adults is
relatively straightforward but requires careful me@ments.

Taxonomic references:
larvae and adults:
Barman, E.H., M.E. Blair & M.A. Bacon. 2001.Biology llybius oblitus(Coleoptera: Dytiscidae) with a description ofritature larva and an evaluation of
diagnostic characters for separation of southea#ijdrius andAgabuslarvae. J. Elisha Mitchell Sci. Soc. 117: 81-89.
=Ciegler, J.C. 2003. Water Beetles of South Carollamson University Public Service Publishing.Adults only
Hicks, B. J. and D. J. Larson. 2000. Descriptiond secognition of larvae of some northern North Aicen species oflybius Erichdon (Coleoptera:
Dytiscidae). The Coleopterists Bulletin 54(1): 3&-5
Larson, D. J. 1987. Revision of the North Amerisgecies of Ilybius Erichson 9Coleoptera: Dytisc)daéh systematic notes on Palaearctic species.
Journal of the New York Entomological Society 95@}1-413.
Larson, D. J., Y. Alarie and R. E. Roughly. 200@edaceous Diving Beetles (Coleoptera: Dytisciddethe Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Matus

Genus Diagnosis. Larvae— head suboval; frontoclypeal margin broadly arndnéy convex; maxillary stipes
narrow and elongategntennae biramous with lobes unequalandible with inner margin scalloppgrothorax

subparallel in anterior half then dramatically dtled posteriorly, anterior margin about half the widf the basal
margin; fore and middle legs pseudochejdgs with natatory setae; abdominal sternites rhenbranous, 7-8
fully sclerotized;urogomphi with secondary setae, very shlergth less than that of segment 8

Adults — moderate, 7.0-9.4 mrbpdy elongate, oval; dorsal surface microreticulaitth small punctures, in series
on elytra; clypeus emarginate medialfgronotum with lateral beadyrosternum long and pointed with a deep
medial longitudinal groovemesosternal receiving cavity pointedly trianguleaetasternal wing very narrow and
strap-like laterallyhind margins of metatarsi 1-4 lobatmetatarsal claws unequal; color reddish to réddi®wn,
femora yellow.

Habitat: Primarily a lentic taxon but may be in sloweggger lotic waters.
Distribution and Occurrence: Occurs in the Piedmont and Coastal Plain. Ram@llected.

Speciesin NC: TAKE TO SPECIES- (bicarinatus), ovatus
(M. bicarinatus) —adult 5.7-7.2 mm; body more elongate and tapemestepiorly; metacoxal plates without
microreticulation, smooth and shiny though sparsgeilyctate.
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M. ovatus —adult 6.8-8.2 mm; body evenly ovate; metacoxatgslawith fine isodiametric microreticulation;
elytra often darker than head and pronotum. Twasgecies may occur in N@J. o. ovatusand M. o.
blatchleyithough differentiation between the two subspeisigsfficult.

Notes: The microreticulations may be difficult to see be tmetacoxal plates.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,

Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@rceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Rhantus

Genus Diagnosis: Larvae— head subovagntenna subequal to or longer than length of h@astar 111); maxillary
stipes broad; basal segment of labial palpi mudrtshthan maxillary stipespurth antennal segment more than
two thirds the length of the third segmetibiae and femora with natatory setagasal half of tarsal claw with
spinulae abdominal segment 8 elongate (instar IIRofcalidusonly); urogomphi shorter than segment 8 (slightly
instar | to much in instar IIl), with primary setéastar | and Ill ofR. calidusonly).

Adults — moderately large, 10-14 mm; body oval, dorsaadiyt compressed; pronotum with lateral bead;
prosternal process convex to subcarinate, pointadtasternaum with anteromedial triangular emargioatto
receive prosternal processind tarsal claws unequatplor mostly yellowish brown with distinct macutats,
occiput between eyes usually dagkytra finely punctate with irregular microretlate etchings.

Habitat: Lentic. Found in sunny, open ponds or swampsgsir This genus also occurs in saline waters.
Distribution and Occurrence: Found in Piedmont and Coastal Plain waters émely collected.

Speciesin NC: TAKE TO SPECIES- (calidus)
(R. calidus) —adult 11-14 mm; pronotum dark medially with brqzale margins; elytra variegated. This is only
probable species in NC.

Notes: Brigham (1982) reportRhantus binotatuas occurring in either NC or SC. However, thaord is most
likely in error as all other distributional accosrdf R. binotatussuggest MD is the southern limit to this species.
Rhantus binotatus smaller thafR. calidus(10-12 mm) and has two medial pronotal spots. Aare et al (2009)

for illustrations ofR. calidus

Taxonomic references:
larvae and adults:
Alarie, Y., M.C. Michat, A.N. Nilsson, M. Archang#dy and L. Hendrich. 2009. Larval morphologyRifantusDejean, 1833 (Coleoptera: Dytiscidae:
Colymbetinae): descriptions of 22 species and Rjgyletic considerations. Zootaxa 2317: 1-102.
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
=lLarson, D.J., Y. Alarie and R. E. Roughly. 2000ed®ceous Diving Beetles (Coleoptera: Dytiscidae)hef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Zimmerman, J. R. and R. L. Smith. 1975. The geRbantus(Coleoptera: Dytiscidae) in North America. PartGeneral account of the species.
Transactions of the American Entomological Socigéfi: 33-123.
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Subfamily Dytiscinae
Subfamily Diagnosis: Larvae— large;frontoclypeal margin not developed into a projettimaxillary galea absent
or present; abdominal segments 1-6 fully sclerdtidersally, segment 7 sclerotized ventrally (membtes in
Cybiste); abdominal segments 7-8 with lateral fringe of natateetae(absent on segment 7 in instardjpgomphi
one-segmented, short, with lateral setal fringe

Adults — moderate to large, 9-33 mm; body shape ovalldogate; color variousgyes not emarginate above
antennal basespronotum usually lacking bead; scutellum visiblgro- and mesotarsi pentamerqumale
protarsomeres strongly dilated forming an oval tc@lar plate (palette), with adhesive discs andateestiture
upper face of metatibia with apically emarginateasgmetacoxae with lobate process covering basesohanters.

Acilius
GenusDiagnosis: Larvae— anterior margin of frontoclypeus smoothly convemaxillary stipes broadly rectangular
with dorsal row of spinelike setaapically deeply bifid ligulaantero- and posterodorsal stemmata larger thzar ot
four; occipital foramen deeply indented dorsally

Adults — moderately sized, 10.2-17.0 mivpdy broadly ovate with point of maximum width pastidle male

palette a roundish plate with one large basal ama gmaller suction cupgosterior margins of first four hind
tarsomeres bearing a dense golden fringe of setaasely punctate dorsally and ventrally; dorsafexe yellow

with dark markingspronotum with an anteromedial and posteromediah$ngerse black bands

Habitat: Lentic but also may be found in sand bottomastre or in temporary pools.
Distribution and Occurrence: Primarily a Piedmont and Coastal Plain taxomrdR/ collected.
Speciesin NC: LEAVE AT GENUS— (confusus)(fraternus), (mediatus), semisulcatus*

Notes: As the smallest NC occurringcilius, A. mediatuss readily identifiable by its small size at 10-82nm.
The two other NC specie#\. confususand A. fraternusare 13-15.5 mm in total lengthAcilius confususvas
described in 2005 by Bergston and Miller as thermediate form betweeh. semisulcatuandA. fraternus. Due
to prior confusion between the three species ttusently unknown whether or nét. semisulcatuss actually
present in NC. Bergston and Miller (2005) exclaahy state further south of MD and Larsetnal (2000) exclude
any state further south of VA in their distributioraps ofA. semisulcatus

Taxonomic references:
larvae and adults:
Bergston, J. and K. B. Miller. 2005. Taxonomic en of the Holarctic diving beetle genégilius Leach (Coleoptera: Dytiscidae). Systematic
Entomology. 31: 145-197.  Adults only
Brigham, W. U. 1982. Aquatic Coleoptera, Chapter(186 pp.). In A.R. Brigham, W. U. Brigham, and @nilka, editors Aquatic Insects and
Oligochaetes of North and South Carolifidwest Aquatic Enterprises, Mahomet, 1llinoi87®p.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan I8entification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehiwlae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed®ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Cybister
Genus Diagnosis: Larvae— frontoclypeal margin indented and appearing trildbéong and slender maxillary
stipes; 4-segmented maxillary palpi; tarsi witheattatory setaeabdominal segments 1-6 mostly membranous
dorsally, segment 7 membranous ventrallpgomphi absent

Adults — very large, body 26-33 mnbody oval,wedge shaped with maximum width well behind mjduolbely
heavily sclerotized; male palette oval with adhesiNscs; metatibiae short, broad and with largeaspurs that
are longer that first metatarsomeneetatarsi with one clawnd natatory setae; dorsal color greenish to bieyiwn

to black with a yellow lateral marginal stripe onopotum and elytrahead greenish; prosternum green with
metallic reflections

Habitat: Deeper more open lentic waters and slow lotitevea

Distribution and Occurrence: Cyhbister f. crotchiis primarily a Coastal Plain taxon whi@. f. fimbriolatusis
reportedly only a Mountains and Piedmont taxon.
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Speciesin NC: TAKE TO SPECIES-fimbriolatus

Notes: Cybister fimbriolatusis the largest dytiscid in North America. BothbspeciesC. f. crotchiand C. f.
fimbriolatusoccur in NC. Identification of the subspeciedifficult and inconsistent and should not be attesdp

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondelke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

Dytiscus
Genus Diagnosis. Larvae- larger, head greater than 2.0 mrfrontoclypeal margin strongly arcuate; long and
slender maxillary stipes; 4-segmented maxillaryppatemmata subequal in sjantennae uniramousarsi without
natatory setae.

Adults — very large, 22-27 mpbody oval, maximum width behind middle; body héasgclerotized; male pallete
circular, with two large basal adhesive discs; tilgitee slender, with apical spurs subequal, of Isimiidth and

evenly narrowedmetatarsi with two clawsind with natatory setae; dorsal color reddish breaviblack with a

yellow lateral margin on pronotum and elytra; peostim yellowish.

Habitat: Lentic and open waters. Primarily permanentdsoor lakes with organic detritus.
Distribution and Occurrence: Widespread but uncommonly sampled.

Speciesin NC: TAKE TO SPECIES- (carolinus), (hybridus)

(D. carolinus) —adult 22-27 mm; middle tarsus of male without gtals area dividing adhesive setae; ventral
surface yellowish to reddish with black fasciaem#éde with sulcate elytra. Previously recordedlas
fasciaventrisbutD. carolinuswas split out by Roughly (1990).

(D. hybridus) -adult 24-28 mm; middle tarsus of male with medj@brous area dividing adhesive setae; female
elytra not sulcate; ventral surface dark red talkla

Notes: If you misidentify this genus you ought to be firedat least made to eat one!

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondelke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
=larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
Roughly, R. E. 1990. A systematic revision of Bgtis (Linnaeu (Coleoptera: Dytiscidae). Part s€lification based on the adult stage. Quaestiones
Entomologicae. 26:383-557.

(Graphoderus)
Genus Diagnosis. Larvae— head narrowed posteriorlggcipital margin deeply indented dorsalffiyontoclypeal
margin lacking frontal projection, smoothly convexaxillary stipes broad with dorsal row of spinelilsetae
middorsally; labium slightly longer than broad wihinosa ligula subequal to basal labial palpomenégro- and
posterodorsal stemmata larger than other fquiothoraxelongate, dilated posteriorly with length at leasice the
greatest width

Adults — moderately sized, 10.4-15.0 mm; body broadlyt@vdepressed; male palatte a roundish ptagsofemur
with basal half of posteroventral margin with 44fffssetae, length approximately half the widththod femur apex
of outer spur of hind tibia notched; elytra finghyunctate; ground color yellow, elytra with blackiicalate
maculations; ventral surface yellowish to reddish.
Habitat: This taxon prefers forested waters.
Distribution and Occurrence: Unknown. No BAU records.
Speciesin NC: TAKE TO SPECIES- (liberus)

(G. liberus) —body 10.4-12.4 mm; head and pronotum entirelyoyelto reddish brown, without maculations;

male protarsi 1-3 with three large adhesion dissally and many small ones distally.
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Notes: This is the onlyGraphoderuspecies in the southeastern US.

Taxonomic refer ences:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt

(Hydaticus)
Genus Diagnosis: Larvae— smaller, head less than 2.0 mhead slightly narrowed posteriorly; occipital miar
slightly indented dorsally; maxillary stipes longdaslenderpasal labial palpomere much longer than width of
labiam; labium without ligula, but with two projecting lob@n anterior margin separated from each othe byemo
than their basal widthstemmata subequal in sjzentennae biramouysprothorax dilated posteriorly with length
about 1.5 times the greatest width; tarsi lackinggeoventral natatory setae; urogomphi with primrsatae only.

Adults — moderately sized, 12.4-15.4 mm; body elongata), and subparallel medially and moderately convex
dorsoventrallyprosternal process finely margined laterally, roeddapically and broadly contacting metasternum
male palette with adhesion discsiter margins of metasternal wings straighiind legs robust with metatibial spurs
acuminateposterior (upper) surface of hind femur with aregular line of moderately large puncturesetatarsal
claws unequal; usually bicolorous, often reddistwior with bold yellow or reddish lateral markings.

Habitat: Lentic, in shallow, densely vegetated margimstipularly in eutrophic conditions.
Distribution and Occurrence: Widespread. Rarely collected.

Speciesin NC: TAKE TO SPECIES- (aruspex), (cinctipennis)

(H. aruspex) -adult 12.4-15.4 mm; pronotum with posterolaterajla not strongly produced, nearly right angled,;
base of pronotum weakly sinuate; metatibiae with of spines on posterior surface strait; dorsabicblack,
frons black with pair of sharply defined yellowreeddish frontal spots; elytra with sharply delirditateral,
yellow stripes; some females vittate. Recordethf@SMNP.

(H. cinctipennis) -adult 12.8-14.7 mm; pronotum with posterolateragla not strongly produced, nearly right
angled; base of pronotum weakly sinuate; metatibidk row of spines on posterior surface straitrséb
color reddish brown, frons brownish with frontalosp poorly defined; elytra with sharply delimiteatdral,
yellow stripes at least on basal half; some spetamaay have a subbasal transverse yellowish tastedd
stripe.

Notes: Hydaticus bimarginatus watsansferred to the Hydaticini gen&sodaticusby Miller et al (2009) thereby
eliminating any BAU records dflydaticus Epler (2010) has a couplet dedicatedHyalaticus/Prodaticudut it
differs from that of Milleret al (2009) in that Epler replaces “posterior” with taror” although everything else,
including figures, appears correct. For identifiwa purposes, this is a difficult character to@fe as the posterior
face is facing the body (i.e. when looking at tlemtval surface of the beetle you are looking atahterior face of
the femur); therefore one must either remove tinel kg or carefully pry it away from the sternatda However
the two genera can also be separated based oasihgdaticusis larger and overlap between the two genera is
minimal. H. modestuss a junior synonym oflydaticus aruspexCiegler (2003) claims that recordstbf modestus

in Brigham (1982) are in error. Howevéi, aurespexhas been reported from GSMNP in TN and therefore
Brigham records ofl. modestusnay be correct.

Taxonomic references:
larvae and adults:
Barman, E. H., B. P. White, R. Jackson and G. Vglf#V2008. Identification of mature larvaetdydaticus cinctipenniandH. bimarginatugColeoptera:
Dytiscidae) based on morphology and breeding ssasdorida Entomologist 91: 315-316.
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed@&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
= Miller, K. B., Bergsten, J., & M. F. Whiting. 2009. Phylogenyd aassification of the tribe Hydaticini (ColeopeDytiscidae): partition choice for
Bayesian analysis with multiple nuclear and mitoadvial protein-coding genes. Zoologica Scripta,638591-615.
Roughley, R. E. and D. H. Pengelly. 1981. Clasaiitn , phylogeny, and zoogeography-yfdaticusLeach (Coleoptera: Dytiscidae) of North America.
Quaestiones Entomologicae 17: 249-309.
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Prodaticus

Genus Diagnosis. Larvae— smaller, head less than 2.0 mhead slightly narrowed posteriorly; occipital miar
slightly indented dorsally; maxillary stipes longdaslenderpasal labial palpomere shorter than withth of lafia
labium without ligula, but with two projecting lob®n anterior margin that are conjoinestemmata subequal in
size antennae biramouygrothorax dilated posteriorly with length aboub times the greatest width; tarsi lacking
anteroventral natatory setae; urogomphi with prinsatae only.

Adults — moderately sized, 10.9-13.1 mm; body elongata), and subparallel medially and moderately convex
dorsoventrallyprosternal process finely margined laterally, roeddapically and broadly contacting metasternum
male palette with adhesion discsiter margins of metasternal wings straighiind legs robust with metatibial spurs
acuminateposterior (upper) surface of hind femur with a regulense series of setigerous punctures in a @irve
line; metatarsal claws unequal; usually bicolorougrofilack with bold yellow or reddish markings.

Habitat: Lentic, in shallow, densely vegetated margimstipularly in eutrophic conditions.
Distribution and Occurrence: Piedmont and Coastal Plain. Rarely collected.

Speciesin NC: TAKE TO SPECIES- bimarginatus
P. bimarginatus -adult 10.9-13.1 mm; pronotum with posterolaterajla strongly produced and acute; base of

pronotum strongly sinuate; metatibiae with row pings on posterior surface curving inwards basalbf,
parallel to outer tibial margin; pronotum with bastack band usually restricted to basal third; latdral
stripe of elytra without inward extension near nhédd

Notes: Prodaticus bimarginatusvas transferred froralydaticusby Miller et al (2009) and is the only species to

occur in NC. Epler (2010) has a couplet dedicé¢edydaticus/Prodaticudut it differs from that of Milleret al

(2009) in that Epler replaces “posterior” with “aribr” although everything else, including figurappears correct.

For identification purposes, this is a difficultazhcter to observe as the posterior face is fatiadody (i.e. when

looking at the ventral surface of the beetle yoel laoking at the anterior face of the femur); tffi@re one must

either remove the hind leg or carefully pry it awiagm the sternal face. However the two genera aao be

separated based on sizekhglaticusis larger and overlap between the two genera isnmail. However the two

genera can also be separated based on size. riskfdBAU records referred td. bimarginatus

Taxonomic references:
larvae and adults:
Barman, E. H., B. P. White, R. Jackson and G. Wglf&#V2008. Identification of mature larvaetdydaticus cinctipenniandH. bimarginatugColeoptera:
Dytiscidae) based on morphology and breeding ssasdorida Entomologist 91: 315-316.
Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
= Miller, K. B., Bergsten, J., & M. F. Whiting. 2009. Phylogenyd arlassification of the tribe Hydaticini (ColeomeDytiscidae): partition choice for
Bayesian analysis with multiple nuclear and mitaudrial protein-coding genes. Zoologica Scripta,638591-615.
Roughley, R. E. and D. H. Pengelly. 1981. Clasaiifan , phylogeny, and zoogeographyHyfdaticusLeach (Coleoptera: Dytiscidae) of North America.
Quaestiones Entomologicae 17: 249-309.

Thermonectus
Genus Diagnosis: Larvae— anterior margin of frontoclypeus smoothly convemaxillary stipes broadly rectangular
with dosal row of spine-like setaapically shallowly bifid ligula with 2 elongate sy@-like setae, shorter than first
segment of labial palpantero- and posterodorsal stemmata larger than ottoair; occipital foramen deeply
indented ventrally and dorsally
Adults — moderately sized, 9.0-13.0 mm; body broadly owsith point of maximum width past middle; male
palette an oval plate with numerous adhesive dideee largerposterior margins of first four hind tarsomeres
bearing a dense golden fringe of sethimd margin of mesofemur with a series of stifaeeds long or longer than
width of respective femuputer spur (short spur) of hind tibia notchednédes with deep, elongate grooves on
elytra basally; surface finely punctate dorsallg aearly impunctate ventrally.
Habitat: Lentic, found in temporary pools, with some spsdolerant of brackish conditions.
Distribution and Occurrence: Primarily a Piedmont and Coastal Plain taxomrdR collected by BAU.
Speciesin NC: TAKE TO SPECIES- (basillaris), (nigrofasciatus)
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(T. basillaris) —adult 9.0-11.5 mm; dorsal surface mostly blackidtih pale yellow lateral margins and transverse
fascia, one at base of elytra, sometimes interdjpi@d one at midpoint of pronotum; elytra vermatel
sublaterally and apically; dark reddish brown tadil venter, except for yellowish pro- and mesocaxal
lateral margin.

(T. nigrofasciatus) -adult 10-13 mm; elytron yellowish with humerousdk speckles; ventral surface bright
orange. Thermonectes ornaticollisvas downgraded to a subspeciesTofigrofasciatusby Larsonet al
(2000).

Notes: Larval separation using the characters in Brighd®82) is apparently suspect as the original larva
descriptions were incorrect. Hilsonhoff (1993) aiskfferent characters for larval separation, aise characters
for the two NC species still rely on the originalsdriptions of the larvae (Barman and Epler, 2005).

Taxonomic references:
larvae and adults:
Barman, E. H. and J. H. Epler. 2005. Errors in BDipsons of Larvae offhermonectu®ejean (Coleoptera: Dytiscidae). Southeastern Mdéstird(1):
119-120.
Brigham, W. U. 1982. Aquatic Coleoptera, Chapter(186 pp.). In A.R. Brigham, W. U. Brigham, and @nilka, editors Aquatic Insects and
Oligochaetes of North and South CarolifMidwest Aquatic Enterprises, Mahomet, 1llinoi87®p.
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondek, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Larson, D.J., Y. Alarie and R. E. Roughly. 2000ed&ceous Diving Beetles (Coleoptera: Dytiscidaejhef Nearctic Region, with Emphasis on the
Fauna of Canada and Alaska. NRC Research PressyaDtt
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Family Diagnosis. Larvae— body form cylindrical or subcylindrical in crosection, tapered at anterior and posterior
ends; head partially hidden by pronotum; mandibléth enlarged molar portion; legs short, stout amith five
segments, adapted for digging; tarsi with two clagight telescoping abdominal segments with ladbatinal segment
with pair of terminal spiracles.

Adults — small; antennae filiform; maxillary palpi shartban antennae; scutellum concealed; prostermaiegs nearly
truncate apically; 5-segmented fore and middle;tarad tarsi with two equal claws; mesosternumtasternum, and
metacoxal plates continuous in lateral outline mnsme plane forming a distinct wedge shape.

Generain NC: Hydrocanthus, Notomicrus, Suphis, Suphisellus

Notes: Easily confused with Dytiscidae, noterid beeflmsrying water beetles) have a distinct ventrafame modified
for burrowing into mud. Like dytiscids, adults gneedaceous.

Hydrocanthus

Genus Diagnosis: Larvae— body cylindriform;third antennal segment about 3 times as long agHosegment
mandibles simple (not serrulate); last abdominghsent long, conical with a short dorsal projection.

Adults — small, 3.7-5.2 mmbody form elongate oval, most specimens more thégetas long as wideapical
segment of maxillary palpi truncate to shallowlytateed pronotal process wider than long, apex of broadly
truncatejlarge curved spine on apex of foretibiaagular cilia present on inside apical edge ofl iemora; males
with set of adhesive discs at apex of first prabsegment; color yellowish brown to black, somecsgs bicolored
with head and pronotum yellowish and elytra darker.

Habitat: Primarily lentic, particularly swamps. Typicalfound on floating mats of algae or near vegetated
margins.

Distribution and Occurrence: Primarily a Coastal Plain taxon. Relatively amonon.

Speciesin NC: LEAVE AT GENUS— (atripennis), (iricolor), (oblongus)

Notes: Speciation oHydrocanthusrelies on examination of the male aedeagus anttagis which vary within
species such as punctation and coloratibtydrocanthus atripenniandH. iricolor are purported to intergrade in
the Appalachians (Young, 1985)lydrocanthus iricolorrecorded from GSMNP.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Miller, K. B. 2009. On the systematics of Noterid&@oleoptera: Adephaga: Hydradephaga): phylogeegcription of a new tribe, genus and species,
and survey of female genital morphology. Sytemadiod Biodiveristy, 7(2): 191-214.
Nilsson A.N. 2006. A World Catalogue of the Familpteridae or the Burrowing Water Beetles (Coleaptédephaga). Online Version 16.VI1.2006 at
http:// www.emg.umu.se/biginst/andersn/WCN/wcn_intem
Young, F. N. 1985 A key to the American specieHgtirocanthusSay, with descriptions of new taxa (Coleopteratekidae). Proceedings of the
Academy of Natural Sciences of Philadelphia 137980

Notomicrus
GenusDiagnosis: Larvae— undescribed
Adults — very small, 1.2-1.4 mpbody form elongate ovalnost specimens more than twice as long as wide;
foretibiae without large apically curved spine opex but with large setagronoutum deeply microreticulateplor
bicolored with head and pronotum orange brown aytdaedarker.
Habitat: Primarily lentic but also found on the margidsslow moving streams and rivers. Collected froefris
and rootmats.
Distribution and Occurrence: Primarily a Coastal Plain taxon. Rarely coléstt
Speciesin NC: TAKE TO SPECIES- nanulus
Notes: Notomicrus nanulusgs the only species in NC. Extremely smalgtomicrusis likely undersampled. One
Notomicrus nanuluspecimen (verified and retained by Kelly Millerpsvcollected from the Neuse River, Lenoir
County (2010). Previously recorded only from FLA @nd LA in the Southeast, this record is a northextension
for Notomicrus nanulus
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Taxonomic references:
Miller, K. B. 2009. On the systematics of Noterid&@oleoptera: Adephaga: Hydradephaga): phylogeegcription of a new tribe, genus and species,
and survey of female genital morphology. Sytemadiod Biodiveristy, 7(2): 191-214.
Young, F. N. 1978. The New World species of theaenbeetle genuslotomicrus(Noteridae). Systematic Entomology, 3: 285-293.

Suphis*
Genus Diagnosis: Larvae— body globular;third antennal segment about 12 times as longoasth segment
mandibles serrulate.

Adults — small, 3.0-3.5 mmbody form very broad, hemispherical, most specina&n®sost 1.5 times as long as
wide apex of prosternal process roundkdge curved spine on apex of foretilgiagular cilia present on hind
femora;hind coxae separateolor opaque black with some irregular reddish mations on the elytra

Habitat: Lentic, found in swamps, often in water of low.pH

Distribution and Occurrence: Most likely coastal though not yet recorded fridl@. Possibly in Carolina Bay
Lakes.

Speciesin NC: TAKE TO SPECIES- inflatus*

Notes: Suphis inflatudgs the only species in North America. This gehas been recorded from SC. Literature
references to NC records (Jasper & Vogtsberger 1998jlsson 200§ are based on Brigham (1982) which does
not distinguish which state, NC or S8uphismay actually occur in. There have been no comfitmecords of
Suphisin NC in recent literature.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Jasper S.K. & Vogtsberger R.C. 1996: First Texannds of five genera of aquatic beetles (Coleoptiiateridae, Dytiscidae,Hydrophilidae) with
habitat notes. Entomological News 107(1):49-60.
Miller, K. B. 2009. On the systematics of Noterid&@vleoptera: Adephaga: Hydradephaga): phylogeegcription of a new tribe, genus and species,
and survey of female genital morphology. Sytemadiod Biodiveristy, 7(2): 191-214.
Nilsson A.N. 2006. A World Catalogue of the Familpteridae or the Burrowing Water Beetles (Coleaptédephaga). Online Version 16.VI1.2006 at
http:// www.emg.umu.se/biginst/andersn/WCN/wcn_intem

Suphisellus

Genus Diagnosis. Larvae— body cylindriform;third antennal segment not longer than fourth seigimmandibles
with stout preapical tooth

Adults — small, 1.9-3.0 mpbody form elongate oval, most specimens about tasceng as wideapical segment
of maxillary palpi deeply notche@pex of prosternal process not wider than loqgxabroadly truncatearge
curved spine on apex of foretibjaengular cilia present on inside apical edge nfiiemora; pronotal color reddish
yellow to brownish, elytra darker sometimes witlegular light spots.

Habitat: Slow moving waters such as swamps and backwatedgcaying matter and among root mats.
Distribution and Occurrence: Primarily a Coastal Plain taxon. Rarely coléstt

Speciesin NC: TAKE TO SPECIES- (bicolor), gibbulus*, puncticollis

(S. bicolor) —adult 2.4-2.8 mm; last abdominal sternite imprddseagitudinally on either side, more deeply in
female; elytra coarsely and densely punctate, l[famicroreticulate; dorsal surface reddish yellomdanot
noticeably bicolorous, elytral barely darkeBuphisellus bicolopunctipenniss the subspecies that occurs in
NC. Recorded from GSMNP.

S. gibbulus* —adult 1.9-2.8 mm; last abdominal sternite wittheitan oval impression near middle or shallow
transverse impression basally; elytra coarselyragdlarly punctate, faintly microreticulate; pronot may
have faint, obscure medial splotch; dorsal surfgday, slightly to noticeably bicolored with elytdarker,
light brown to reddish brown. Recorded from themal Swamp in VA and from SC.

S. puncticollis —adult 2.7-3.0 mm; pronotum and elytra with closederately coarse punctures with strongly
impressed microreticulations between puncturesngiton with an anteromedial dark blotch; elytra dark
brown to piceous with a submedial transverse bdmdegular light spots.
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Notes: Suphiselluspeciation is relatively straightforward althoudle shallow impressions may be difficult to see
given the small size.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolGZiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,

Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Miller, K. B. 2009. On the systematics of Noterid&oleoptera: Adephaga: Hydradephaga): phylogeegctiption of a new tribe, genus and species,
and survey of female genital morphology. Sytemadiod Biodiveristy, 7(2): 191-214.

Nilsson A.N. 2006. A World Catalogue of the Familpteridae or the Burrowing Water Beetles (Coleaptédephaga). Online Version 16.VI1.2006 at
http:// www.emg.umu.se/biginst/andersn/WCN/wcn_intem

Young, F. N. 1979. Water beetles of the geBSusphisellusCrotch in the Americas north of Columbia (ColeopteNoteridae). The Southeastern
Naturalist 24(3): 409-429.
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FAMILY DIAGNOSIS: Larvae- six stemmata on each side of head, well seghrateroclypeus symmetrical with
median triangular tooth (nasale), with lateral Iabprominent and projecting farther than nasdébium without ligula;

mandibles symmetrical, each with apical tooth derdistally and two inner teeth; 4-segmented legs (ncluding

claw); abdomen with all nine complete segments sclergtigedment ten terminal, but distinet;ogomphi long, 3-
segmented

Adults — small, 2.6-4.5 mm; body elongate; eyes protuliegranulate pronotum with seven longitudinal irregula
grooves (including lateral groovesglytra with ten coarsely punctate regular striaead and pronotum dark brown
though somewhat metallic, elytra brownish with sqactures darker.

GENERA IN NC: Helophorus

NOTES: Previously classified as a subfamily of the Hydvitiae, Helophoridae is now considered a sepdeatsly.
It is a monotypic family wittHelophorusthe only genus contained within.

Helophorus
Genus Diagnosis: Larvae— see Family diagnosis.
Adults — see Family diagnosis.

Habitat: Larvae are sub-aquatic and found at the vegktagrgins of streams. Adults are aquatic and euad
crawling on aquatic vegetation at stream edges.

Distribution and Occurrence: Mountains and Piedmont.

Speciesin NC: TAKE TO SPECIES- (linearis), (lineatus), (marginicollis)

(H. linearis) —adult 2.6-3.8 mm; antennae 8-segmented; maxifatpomere 4 long, about as long as width of
eye dorsally; stem of epicranial suture widenedermtly; second pronotal interval (on each side)
approximately same width throughout though sligimdéyrower medially; pronotum wider anteriorly thain
base. Recorded from GSMNP.

(H. lineatus) —adult 3.0-4.5 mm; antennae 9-segmented; maxil@ipomere 4 shorter than diamerter of eye
dorsally; stem of epicranial suture widened antgrjowidth of pronotum anteriorly subequal to widét
base. Recorded from GSMNP.

(H. marginicollis) —adult 1.8-3.8 mm; antennae 9-segmented; stem afapal suture narrow, not widened
anteriorly; second pronotal interval (on each sal®)ut twice as wide anteriorly as at base.

Notes: There are no published records fdelophorus marginicollisin NC, although BAU has a reference
specimen of this species from the French BroadrRi@77). It has been officially recorded from ST, and VA.
Photos ofHelophoruslarvae on the BAU server appear to be misidentifiecheither the clypeus nor mandibles fit
those described fddelophorus

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

29
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FAMILY DIAGNOSIS: Larvae— labroclypeus symmetrical, without prominent de@santennae inserted near the
anterolateral margin of the heamandibles symmetrical, distally serrate and stronglyved and bearing an apical
setg mandible with two inner teeth a spinose pseudo-meigion, the basal tooth short and acute, the diktag and
slender 4-segmented legs (not including claw); abdometh Bicomplete segments sclerotized dorsally andraiiyn
segments 9-10 reduced and modified into a spiraatium; urogomphi long, 3-segmented.

Adults — small, 2.2-6.1 mmbody elongategyes protuberanthead and pronotum coarsely and deeply punctate
pronotum with 5-7 sulci of varying width and depthiclest in apical third, and with lateral marginsenulate; base of
pronotum distinctly narrower than elytral basedytra costate, some may be interrupted, withrsmatrial punctures;
venter pubescent and covered with large puncturépds (foveae); body shining between puncturegqus to reddish
brown though somewhat metallic, elytra with codigleter than striae and sulci; venter rufous toviish.

GENERA IN NC: Hydrochus

NOTES: Previously classified as a subfamily of the Hydritidae, Hydrochidae is now considered a sepaaataly.
It is a monotypic family wittHydrochusthe only genus contained within.

Hydrochus
Genus Diagnosis: Larvae— see Family diagnosis.
Adults — see Family diagnosis.

Habitat: Larvae and adults are aquatic and found crawdim@quatic vegetation at the vegetated margirssoof
moving waters and swamps.

Distribution and Occurrence: Widespread but primarily Piedmont and CoastainPldJncommon and scarce in
number.

Speciesin NC: LEAVE AT GENUS— (excavatus), (foveatus), (rufipes), rugosus*, ($&xp (subcupreus), (sp. 2), (sp.
4), (sp. 5), (sp. 6)

Notes: This genus is in major need of revision. Lack ofper species names, inadequately described species
guestionable synonymy, as well as the possibilftyrmdescribed species makes species identificatidrious at
best. One pseudo-taxonomist (Makhan) has appgratgbtroyed the systematics éfydrochus through
incompetence and malice and, to date, no hydraphitirkers have accepted his revisions due to Hidigation’s

poor quality and lack of peer review (Epler, 2018¢ch 2006) Hydrochus inaequalisvas synonymized witht.
foveatuqITIS) by Hansen (1999).

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Hansen, M. 1999: World Catalogue of Insects 2: ldptiloidea (Coleoptera). — Stenstrup: Apollo Boakst pp.
Jach M.A. 2006. Taxonomy and nomenclature thredteyeD. Makhan. Koleopterologische Rundschau 786(.
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FAMILY DIAGNOSIS: Larvae— There is considerable variation between thealaferms of the different genera
within Hydrophilidae although some morphologicalaicters are shared by most members of this groofess
otherwise noted in the genus diagnoses) and ddlaws: head visible from dorsal aspect; bodyaimdrical; labrum
fused with clypeus; includéhe presence of a ligula; 5-segmented maxillaeifoaip, without galea (or mala) and
lacinia, appearing as segment of palpus; if legsgmt then with four segments and a single clased@nented biramal
antennae spiracles; abdomen typically with eighpaagnt segments, segments 9 and 10 reduced, with, sh
segmented urogomphi, if with nine or ten apparegtieents then urogomphi long and 2- or 3-segmented.
Adults — very small to moderately large, 1-20 mm; antenclabbed, three pubescent segments past cupukdjama
palpi subequal to or longer than antennae; proteithi five segments; five abdominal sternites, fingt not divided by
metacoxae.
SUBFAMILIES & GENERA IN NC:
Hydrophilinae -Anacaena, Berosus, Cymbiodyta, Derallus, Enochtletobata, Helochares,

Helocombus, Hydrobiomorpha, Hydrobius, Hydrochatigdrophilus, Laccobius, Paracymus,

Sperchopsis, Tropisternus
NOTES: Staphylinidae larvae are similar to hydrophilidsaa{er scavenger beetles) but have a maxillary gedegell as
ring shaped spiracles. Archangelsky (1997) refetsydrophilid larvae as having 5-segmented legihvincludes the
claw. Additionally, most diagnostic characters liamvae in the identification key center on theulay mandibles, and
the labroclypeus. Some BAU larval specimens seetmave a combination of characters from severakigefsome
larvae have sclerotized dorsal plates that diffemfthe depictions — which may be species speeKeept in those taxa
that are obviously monotypic) so reliance on theli, mandibles and the labroclypeus, rather thoasad sclerotization,
is emphasized to maintain internal consistencysoAlarval diagnoses are based on third instaaéabut it should be
noted that earlier instars may, for example, diffienumber of antennal segments or the shape oidaipeus.

Subfamily Hydrophilinae
Subfamily Diagnosis: Larvae— All members in this groulack a hypopharyngeal lobe at the base of the lalqin
contrast to the Sphaeridiinae) but otherwise vargharacters detailed in the family diagnosis.
Adults — very small to large, 1.5-20.0 mm; body shapd twvalongatesclerotized labrumlong maxillary palpi
head and pronotum not granulate; dorsal surfadealyp with only elytral striae and/or puncturesjtennomere 8
typically modified into a cupule

Anacaena

Genus Diagnosis. Larvae— labroclypeus slightly asymmetrical, with four metdi@eth ligula longer than basal
segment of labial palpi; basal segment of labiuith wumerous spines widely distributadandibles symmetrical,
with three inner teethfront sulci U-shaped; legs developed, short.

Adults — very small, 1.5-3.0 mm; body oval, convére punctures on dorsal surface not in distinolvgpapical
segment of maxillary palpi much longer than pemitie segment; tarsi pentamerous with first tarshafdle and
hind legs shorter than the second segment; elyittasutural stria present on apical two-thirdsgsosternum with
transverse arcuate protuberandeasal portion of metafemora densely pubesaaior darkish overall.

Habitat: Lotic, in pools and on vegetated margins.

Distribution and Occurrence: Widespread but rarely collected.

Speciesin NC: TAKE TO SPECIES- (limbata), (suturalis)

(A. limbata) —adult 2.0-3.0 mm; metafemora with pubescence tifiout; metatarsi together shorter than or
subequal to metatibia; dorsal color dark brown uecbus, with lateral margins of pronotum not slight
lighter than discal areas; ventral surface blackish

(A. suturalis) —adult 1.5-2.0 mm; metafemora with pubescence alatggal margins; metatarsi together longer
than metatibia; dorsal color piceous, shiny, wattetal margins of pronotum and elytra yellow.
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Notes: Anacaenacan be easily confused wiBaracymus However, Anacaenadoes not have metallic reflections,
and the sternal carination is different. The apptrarity may be associated to the difficulty allecting this genus
due to its very small size. Both speciesAsfacaenahave been recorded from GSMNP. The ge@usnitulus
referred to in some older publications has beeoisymized withAnacaena

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Berosus

Genus Diagnosis: Larvae— labroclypeus strongly asymmetrical, nasale shothwgieveral small teetHeft lateral
lobe (epistome) projecting further than nasale ecimg base of left mandible, with several apicaheg;mandibles
asymmetrical, different in shape and number of teight mandible with one large distal tooth an@® inner teeth,
left with three small irregular basal teethbdominalsegments 1-7 with long, lateral tracheal gii67 in Berosus
pugnay, urogomphi reduced.

Adults — very small to small, 2.0-6.5 mm; body sub-owanvex; coarsely and densely punctate dorsallytradly
striae deeply impressed and coarsely punctate inténvals finely punctategyes protuberantscutellum at least
twice as long as widg@ronotum not continuous in outline with elytraeso- and metasternum without a ventral keel
produced into a posterior spineales with pentamerous front tarsi dilated aebagso- and meta tibiae and tarsi
fringed with long natatory hairspentamerous meso- and metatarsi with basal tamsoshorter than the second;
color yellowish brown to brown, some species witktaflic reflections on head; pronotum with two eate
submedial spots sometimes apically removed; eliita several maculae.

Habitat: Lentic and lotic, in pools and slow waters ogetion or detritus.
Distribution and Occurrence: Widespread and very common although less semtountains.

Speciesin NC: LEAVE AT GENUS— (aculeatus), (corrini), (exiguus), (fraternus), fliscatus), (ordinatus),
(pantherinus), (peregrinus), (pugnax), (sayi)

Notes: Species key to adults in the Southeast appeavotlt relatively well, however, as larvae are mostly
undescribed and they co-occur with adults in BAthgies, it is best to leavBerosusat genus. Berosus striatus
was synonymized witB. sayi(Hansen, 1999).

Taxonomic references:
larvae and adults:
Archangelsky, M. 1994. Description of the immatwstages of three Nearctic species of the geBemosusLeach (Coleoptera: Hydrophilidae).
Internationale Revue gesamten Hydrobiologie 7R8Yy-372.
=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Hansen, M. 1999: World Catalogue of Insects 2: ldptiloidea (Coleoptera). — Stenstrup: Apollo Boakst pp.

Cymbiodyta
Genus Diagnosis: Larvae— labroclypeus slightly asymmetrical, nasale usualith seven small teeth, with right
side projecting further teeth then appearing todre an angle some teeth may be grouped or bifidandibles
slightly asymmetrical, two inner teeth at midlengtith distal tooth larger and appearing almost toate, inner
margin serrated ligula subequal to or slightly longer than segmene of the labial palpisulci irregularly V-
shaped;abdominal segments 1-7 with 3-4 intersegmentaisfatach segment with a pair of small, narrow trarse
sclerotized plates those on segment 1 larger; setg®nweith a large suboval dorsal plate.
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Adults — very small to small, 2.0-6.5 mm; body sub-oeahvex; finely punctate dorsallyaxillary palpi elongate
and slender, shorter than or subequal to width eady segment 2 (pseudobasal segment) with antroer (or
inside face when extendedjd last segment shorter or subequal to precedigigmant; meso- and metasternum not
fused into a common keel; mesosternum with a leangverse ridge mediobasalprptarsi pentamerousneso-

and meta tarsi tetramerousarsal claws lacking a basal too#gch elytron with a sutural strisgolor yellowish
brown to black, some with lateral margins lighter.

Habitat: Lentic and lotic, in pools and slow waters ogetion or detritus.
Distribution and Occurrence: Widespread. Relatively rare.
Speciesin NC: LEAVE AT GENUS— (blanchardi), (chamberlaini), (eumera), (rotundéemistriata), (vindicata)

Notes: Coloration and size can be used to separateespetiowever setation may be difficult to obsemd amall
differences in setation patterns of the hind ferwam make speciation difficult. Additionally, sorapecies have
multiple color patterns (e.€. chamberlain)i. Larvae can be mistaken fdelocharedarvae. The ligula drawing in
the larval key in Epler (1996) differs from that Archangelsky (1997) and appears to be slightlyltom. The
figure was replaced in Epler’s recent 2010 editigth Archanelsky’s own drawing.Cymbiodytamay be more
common than data indicates as many larvae are enigiitd asHelocombusn the BAU database.

Taxonomic references:

larvae and adults:

=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only

=Epler, J. H. 1996. Identification Manual for the t&fa Beetles of Florida (Coleoptera: Dryopidae, Bgidae, Elmidae, Gyrinidae, Haliplidae,

Hydraenidae, Hydrophilidae, Noteridae, PsepheniBéidactylidae, Scirtidae). Floridae DepartmeiEnvironmental Protection, Tallahassee.

Smetana, A. 1974. Revision of the geysnbiodytaBed. (Coleoptera: Hydrophilidae). Memoirs of thetdinological Society of Canada 93: 1-113.

Derallus

Genus Diagnosis: Larvae—labroclypeus symmetrical, nasale short, with mamglsteeth mandibles symmetrical,
long and slender, with two inner teeth on basaf, ldital tooth largerfrontal sutures parallel with epicranial
suture absentabdominalsegments 1-7 with 1-5 pairs of setiferous projedtjahree laterally and two closer to
dorsal midline

Adults — very small, 1.5-2.0 mm; body oval, strongly cexycoarsely and densely punctate dorsalytral striae
deeply impressed and coarsely punctagutellum longer than wide; prosternum finelyicaie between coxae;
mesosternum with median longitudinal carina raipedteriorly to a high keel; metasternum sharplyinzae
medially but not produced a posterior spim&so- and metatibiae and tarsi fringed with longatary setaedorsal
color shiny black with coppery reflections.

Habitat: Lentic and lotic, in ponds and slow moving sinsaor rivers, occurs on grass and organic debesiges
of standing water.

Distribution and Occurrence: Widespread but rare.
Speciesin NC: TAKE TO SPECIES- altus

Notes: Apparently, larvae oDerallus are easily confused witfiropisternuslarvae as recent NC records of
Derallus altushave turned out to be misidentificationsTabpisternus The abdominal projections Bferallus are
much longer and spinier than thoseTobpisternus Also, the shape of the sulci and the truncateldisner tooth of
Tropisternusshould help separate these two genera. Epler [38&s that the antennae Berallusare uniramal,
in direct contradiction to Archangelsky (1997) altigh Epler (2010) rectified the error.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Hansen, M. 1999: World Catalogue of Insects 2: ldptiloidea (Coleoptera). — Stenstrup: Apollo Boaks pp.
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Enochrus

Genus Diagnosis. Larvae— labroclypeus slightly asymmetrical with left sidever than right side, nasale usually
with a row of six or seven irregular teetstome may be grouped or bifid; epistome also asgtmical with left side
usually truncate and right side pointed (may appwambe last tooth on labroclypeushandibles strongly
asymmetrical, left with two inner teeth, right withe inner tooth at midlength, distal margins sézdhsternites 2-,
3-7 each with pair prominent tubercles with cunggines on ventral surfacéergites 1-7 with 3-4 intersegmental
folds, segment one with a pair of narrow, transvexderotized plates; segment 8 with a large sultivaal plate.

Adults — small to moderate, 2.2-8.2 mm; body sub-ovahveg; finely punctate dorsallynaxillary palpi elongate
and slender, longer than antennae, with postergmef(or outside face when extended) of segmergéipbasal
segment) concayend with last segment shorter or subequal toeulieg segment; meso- and metasternum not
fused into a common keel although mesosternum Imassal, longitudinal crest; meso- and meta tansigmerous;
each elytron with a sutural row of coarse deeplypriessed punctures, disjunct in basal fifth, somekelzed
punctures in longitudinal series, with intervalsdej color yellowish brown to black, some with lateraangins
lighter.

Habitat: Lentic and lotic, in pools and slow waters ogetation or detritus.

Distribution and Occurrence: Widespread. Commonly collected.

Speciesin NC: TAKE TO SPECIES- (blatchleyi), (cinctus), (consors), (consortugimpriatus), (hamiltoni),
(interruptus), ochraceus, (pygmaeus), (reflexipsprsayi, (sublongus)

(E. blatchleyi)- adult 3.0-4.4 mm; prosternum not carinate; apegtefnite 5 deeply and distinctly emarginate;
mesosternal crest large, notched but not undetcpbsterior base; dorsal surface yellow to browentral
surface piceous.

(E. cinctus) —adult 4.9-7.5 mm;strongly convex in cross sectioapex of sternite 5 deeply emarginate;
mesosternal crest undercut at posterior edge; bedydark to black, dorsally and ventrally.

(E. consors)- adult 6.8-8.2 mm; palpi piceous; medial area ghehl emargination straight; apex of sternite 5
emarginate; mesosternal crest large, slightly wa#mteriorly; body very dark to black.

(E. consortus) -adult 6.0-7.6 mm; palpi yellow to brown with palpera 2 darkened; medial area of clypeal
emargination rounded; apex of sternite 5 emargirmidy very dark to black with margins of pronotand
elytra yellowish to brown.

(E. fimbriatus)— adult 4.2-6.0mm; weakly convex in cross sectigrexaof sternite 5 very shallowly and widely
emarginate, stiff golden setae may be most appamagosternal crest with a few setae, with postexrilge
roughened; body very dark to black with lateral gias of pronotum and elytra slightly paleEnochrus
perplexuss a junior synonym dEnochrus fimbriatugHansen, 1999).

(E. hamiltoni) —adult 4.3-6.1 mmapex of sternite 5 not emarginate, smoothly roungedterior edge of elytra
normal, not reflexed (subapical area convex inrédteiew); body yellow with dark pronotal medialatpto
piceous with lateral margins yellow, ventral suefatark to piceous.

(E. interruptus)— adult 4.8-6.0 mm; weakly convex in cross sectpex of sternite 5 shallowly but distinctly
emarginate; mesosternal crest without setae, wigtepior edge smooth; body very dark to black, pkce
corners of clypeus and margins of pronotum andaelyt

E. ochraceus -adult 2.5-4.0 mm; apex of sternite 5 with modetatéarge but deep emargination; mesosternal
crest small and rounded, without posterior toothead mostly black with remainder of dorsal surface
yellowish to brown, ventral surface mostly yellowi® brownish with epipleuron mostly darkened. Faday
the most common speciesBfochrusin NC.

(E. pygmaeusy} adult 3.4-4.2 mm; prosternum carinate; apex ahgi 5 deeply emarginate; mesosternal crest
large and acutely triangular; epipleuron and proste dark; ventral surface piceous.

(E. reflexipennis) -adult 3.4-5.0 mmapex of sternite 5 not emarginate, smoothly roungedterior edge of
elytra reflexed (subapical area concave in latdeal) and expanded; body totally yellow.

E. sayi— adult 3.5-4.1 mm; prosternum carinate; apex afngee 5 deeply emarginate; mesosternal crest large
with an anterior tooth and with posterior hump;pdgirron pale except for medial edge; head darkygiton
and elytral yellow to brown, ventral surface piceou

(E. sublongus) -adult 2.2-2.7 mm; apex of sternite 5 with very dnhait deep emargination; mesosternal crest
small and rounded, without posterior tooth; epipdeupale; dorsal and ventral surfaces yellowish.
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Notes: The key toEnochrusadults in Ciegler (2003) is straightforward, alibb the figures can be confusing. See
Epler (2010) for photos and better drawings. Larage not separable to species.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. Larvae only
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Hansen, M. 1999: World Catalogue of Insects 2: ldptiloidea (Coleoptera). — Stenstrup: Apollo Boaks pp.

Helobata

Genus Diagnosis: Larvae — labroclypeus symmetrical, nasale absent, appeadsga large medial notch;
mandibles symmetrical, two inner teeth with digadth larger, teeth separated and strongly serrbtgh in
between and distallymaxillae large with segment 1 swollen; ligula skorthan segment 1 of the labial palpi;
abdomen tapered overall; segments 1-8 divided tbgrsverse fold and bearing a lateral tuberclé witong apical
seta, segment 8 with a large irregular dorsal pétte four lobes on caudal margin.

Adults — small, 4-6 mm; body sub-oval, convex; finely ptate dorsally (obsolete on elytral intervalsjaxillary
palpi elongate and slender, longer than antennath posterior face (or outside face when extendgdjegment 2
(pseudobasal segment) concaesd with last segment shorter or subequal toeuieg segment; meso- and
metasternum not fused into a common keel althougosternum has a medial, longitudinal crest; mesok
metatarsi tetramerousach elytron with a sutural row of coarse, deepipiessed punctures, disjunct in basal fifth,
some darkened punctures in longitudinal series, withrvals wide;color yellowish brown to black, some with
lateral margins lighter.

Habitat: Primarily lentic, though also in slow lotic wade Found on surfaces of submerged vegetatiomcesly
woody debris.Helobatais also associated with the emergent aquatic magtepontederia(pickerelweed).

Distribution and Occurrence: Mostly Coastal Plain. Rarely collected.
Speciesin NC: TAKE TO SPECIES- larvalis

Notes: Helobata larvalis(formerly H. striata) is the only species north of Mexico. These lesetlre often well
affixed to surfaces much like limpets and can Wfcdit to remove.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&trld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Helochares

Genus Diagnosis. Larvae— labroclypeus asymmetrical, nasale with 5-7 smadthe two teeth on right larger;
mandibles symmetrical to slightly asymmetrical, twoer teeth distal tooth noticeably larger on lefiandible,
serrate distallyligula long and slender, slightly shorter than segmn2 of the labial palpiabdominal segments 1-7
divided by 3-4 transverse folds and bearing smddétcles, segment 8 with a large suboval dorsaé pléth four
small lobes on caudal margin.

Adults — small, 5.0-6.0 mm; body oblong oval; finely ptate dorsally;maxillary palpi elongate and slender,
longer than antennae, segment 2 (pseudobasal sepwmitim anterior face (or inside face when exterjdezhcave,
and last segment shorter than preceding segmemews large extended over insertion of antennadatutm
exposed, mesosternum with a small median tubenoso- and metasternum not fused into a common tasl;
tetramerouselytron with ten punctate striadorsally brown to piceous (pronotum may have a dadt), ventrally
piceous, except tibiae and tarsi pale.

Habitat: Lentic and lotic. In emergent vegetation atesig

Distribution and Occurrence: Widespread. Rarely collected.
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Speciesin NC: TAKE TO SPECIES- maculicollis

Notes: Helochares maculicolligs the only species in North Carolindlelochareslarvae can be confused with
Cymbiodytdarvae but the longer ligula éfelocharesshould separate these two taxa.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Helocombus

GenusDiagnosis. Larvae(instar 1) —labroclypeus slightly asymmetrical, nasale withesal small, uneven teeth in
between two strong teeth on each sidandibles symmetrical, two inner teeth at midlenwjth distal tooth larger,
inner margin serratedligula subequal to segment one of the labial patpici U-shapedsegment 8 with a large
suboval dorsal plate with emargination caudally.

Adults — moderately small, 5.8-7.6 mm; body sub-oval,veon) moderately punctate dorsalljaxillary palpi
elongate and slender, longer than antennae and wafithead, segment 2 (pseudobasal segment) withi@ntace

(or inside face when extended) concaaed last segment shorter then preceding segmensternum carinate
between coxaamesosternum with short conical medial tubergieso- and metasternum not fused into a common
keel; protarsi pentamerousneso- and meta tarsi tetramerotarsal claws with basal toothlytra with ten distinct
striae, striae 1-3 not extended to baselor dark brown to black, with lateral marginshtigr.

Habitat: In ponds, pools, and slow waters on vegetatiohetritus.
Distribution and Occurrence: Widespread. Rarely collected.
Speciesin NC: MONOTYPIC — bifidus

Notes: Adult Helocombus bifidugan be confused withlydrobius fuscipes Also, Helocombuslarvae can be
mistaken folCymbiodytdarvae unless care is taken. Reference specinderft)@ poor condition.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Hydrobiomorpha

Genus Diagnosis. Larvae— labroclypeus slightly asymmetrical, nasale obliquglincate with left side shorter
than right side, with five inconspicuous teelditeral lobes of epistome rounded projectinghfeirtthan nasale;
mandibles mostly symmetrical, long sharply pointeith three inner teeth on basal half, distal tolattyer;ligula
approximately twice as long as first palpal segmend with apex shallowly bifidantennae uniramalsulci V-
shaped; segment 8 with small suboval plate divideml4 lobes caudally, with a pair of long procesai either side
of tergal platesegment 9 bears two long ventrolateral gills and tang, subterminal paracerci

Adults — moderately large, 13-17 mm; body oval, narrowaeteriorly; finely punctate dorsally, elytra witbuir
rows of larger punctureglypeus medially emarginate exposing articulatidrth® labrum antennomeres 6 and 7
asymmetrical, with 7 deeply cleft into two lobed arearing long, yellow setagrosternum carinate with a
moderately long posteriorly directed spjnmesosternal keel with posteriorly directed spime exceeding first
abdominal sternitemeso- andmetatarsi pentamerousdorsal color shiny black, with elytra lateral mang
narrowly rufous, ventral surface rufous.

Habitat: Lentic, in ponds and swamps, occurs on vegetatio

Distribution and Occurrence: Coastal Plain. Rarely collected.

Speciesin NC: TAKE TO SPECIES- casta
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Notes: Hydorbiomorpha castés the only species in the United States. Phofddydrobiomorphacastaon the
BAU server are actuallilydrochara

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Hydrobius

Genus Diagnosis: Larvae— labroclypeus asymmetrical, nasale with five subédtgrth, those on right protruding
further; mandibles symmetrical, three inner teeth witlo distal teeth subequal, and much larger thanabé&soth;
ligula long and slender, approximately twice thagilh of segment 1 of the labial palgintennae apparently
uniramal, sensorium reducgdulci irregularly V-shapedprosternum with a mesal fractyreegments 1-7 divided
into transverse folds and bearing small sclerotimathd patches and 2-4 small tubercles, segmerittBanlarger
dorsal plate with a basal emargination.

Adults — small to moderate, 5.4-8.2 mm; body oval, confaely and densly punctate dorsally; maxillaryipa
short, last segment longer than the preceding sefgmmeso- and metasternum not fused into a commaeh farsi

pentamerous; a dorsomedial fringe of natatory setaemid and hind tarsal segmentdytra with ten deeply
impressed striae or ten longitudinal rows of modekacoarse punctures, with intervals widlor dark brown to
black, some with metallic reflections.

Habitat: Lentic on emergent vegetation, though alsor@ashs under rocks or logs at margins.
Distribution and Occurrence: Mostly Coastal Plain. Uncommon.

Speciesin NC: TAKE TO SPECIES- (fuscipes), melaenus, (tumidus)

(H. fuscipes) -adult 5.4-8.0 mm; antennomere 4 darkened apicaligra with ten distinctly impressed punctate
striae; elytra may be paler laterally; dorsal cdbaickish with faint metallic reflections. Recodd&éom
GSMNP.

H. melaenus- adult 6.8-8.2 mm; antennal club darker than résimlennomeres; mesosternum with prominent
diamond-shaped tubercle; metafemora densely penatat setose along base and upper margin; elytha wi
10 rows of punctures, not impressed; dorsal cdeakish with faint metallic (greenish) reflections.

(H. tumidus) —adult 6.0-8.0 mm; prosternum faintly carinate anthvan acute elevation at anterior margin;
mesosternum with prominent slender and acute cnestafemora densely punctate along base; elytta wit
ten rows of punctures, not impressed; dorsal dackish with bronze reflections.

Notes: Outwardly, the larva oHydrobiusis very similar toSperchopsis tessalgtdut the median tooth on the
labroclypeus is subequal to the other teetHydrobiusand reduced iSperchopsis

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carollamson University Public Service Publishing. Adults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Hydrochara

Genus Diagnosis: Larvae— head wider at anterior endproclypeus mostly symmetrical, nasale slightlyjpcted
with a few small inconspicuous tegthandibles mostly symmetrical, long and sharplinfes, with two inner teeth,
distal tooth larger and basal tooth sometime trtenca shallowly bifid;ligula more than twice as long as first
palpal; submentum wider at base with 2-3 denticles latgrédippearing serrate) and pointed anterolaterally;
antennae uniramalksulci irregularly V-shapedsegments 1-7 each bearing a pair of pubescemnalagdls; segment
8 with small subquadrate plate divided into foupde caudallysegment nine bears two long ventrolateral gills
urogomphi 2-segmented (difficult to see).
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Adults — moderate to large, 12-20 mm; body oval, narroaetgriorly; finely punctate dorsallglypeus truncate
not exposing labral articulatiagnantennomeres 6 and 7 slightly asymmetrical withiouly setae prosternum
carinate with a small posterior toathmesosternal keel with posteriorly directed spim¢ or barely exceeding
metacoxaemeso- andmetatarsi pentamerous, laterally compressed andyéthwith natatory setagoronotum
irregularly punctate, elytra with several longitoali series of punctures, 4 rows of larger punctuseme double;
rows often obsoletajorsal color dark with greenish reflections (blamlit of ethanol)yentral surface rufopiceous to
black.

Habitat: Prefer standing waters and swamps but may b&éams at margins or in backwater pools.
Distribution and Occurrence: Coastal Plain. Rarely collected.

Speciesin NC: TAKE TO SPECIES- (brevipalpus), (occulta), soror, (spangleri)

(H. brevipalpus) -adult 16-20 mm; maxillary palpi distinctly shortidsan width of clypeus at anterior margin of
eyes, palpomere 4 apically darkened; sternal kdrlst, metasternal keel slightly widened.

(H. occulta) —adult 12-17 mm; metasternal keel distinctly dithtewice the width of mesosternal keel at widest
point.

H. soror —adult 14-19 mm; maxillary palpomere 3 no more thahtimes the length of palpomere 4; palpomere
4 apically darkened (sometimes barely); metastetaal not or barely dilated, no more than 1.5 tirtfes
width of mesosternal keel at widest point, with talbbow medial groove; ventral surface rufopiceoas t
piceous. Recorded from GSMNP.

(H. spangleri) —adult 12-18 mm; maxillary palpomere 3 at least fires the length of palpomere 4; palpomere
4 pale throughout; metasternal keel not or barégtet, no more than 1.5 times the width of mesoste
keel at widest point; ventral surface pale.

Notes: Adults of this genus are easily confused witydrobiomorpha The labral emargination present in both
taxa can be confused for the clypeal emarginatibithwvis present only itdydrobiomorphathereby resulting in
misidentifications. Epler (2010) has a good corigoer of the antennal characters between these itnitas taxa
within his key. Additionally Hydrochara obtusatgreviously referred to a complex of species whigre split by
Smetana (1980) who described the tile obtusataas being a northern genus. Therefore, BAU recafds

Hydrocharaobtusa(a misspelling of. obtusata are likely misidentifications of othétydrocharaspecies.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Matta, J. F. 1982. The bionomics of two specieHgélirochara (Coleoptera: Hydrophilidae) with descriptions bkir larvae. Preceedings of the
Entomological Society of Washington 84(3): 461-467.

Smetana, A. 1980. Revision of the gehlysirocharaberth (Coleoptera: Hydrophilidae). Memoirs of #ietomological Society of Canada 111: 1-100.

Hydrophilus
Genus Diagnosis: Larvae — labroclypeus slightly asymmetrical, nasale undepeth without teeth though may
have medial rounded protuberancéateral lobes of epistome rounded to pointedaligwprojecting further than
nasaleymandibles asymmetrical, right mandible longer anarenslender with bifid inner tooth on basal halfittw
deep notch in H. ovatus), left mandible shorter witle small inner tooth or concavity on basal hhdfula short
slightly shorter than first palpal segmemintennae uniramal, with 4 segmergsiici U-shaped; segments 1-7 with
small lateral and sublateral tubercles (setiferiousl. ovatu$; segment 8 elongate and with either a subquadrate
plate or 2 small subtriangular plates dorsalgment nine bears two long ventromedial gillsépkin H. ovatus)

Adults — large, 30-40 mmbody ovate, moderately convex to convex; impuectiorsally;prosternum at least cleft
posteromedially to receive apex of mesosternum,lraapompletely bifurcatedternal keel with posteriorly directed
spine exceeding metacoxae; dorsal color dark gshdatack, ventrally black, appendages paler.

Habitat: Primarily lentic, in deeply submerged vegetation
Distribution and Occurrence: Coastal Plain and Piedmont. Rarely collected.
Speciesin NC: TAKE TO SPECIES- (ovatus), triangularis
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(H. ovatus) Harvae with left mandible with concavity insteadtobth; pronotum mostly sclerotized with plates
meeting along their entire length; with small, fatesetiferous tubercles on abdominal segments Adult
30-35 mm; elytra with microsculpture of tiny crackgutaceous); prosternum completely cleft mediatty
anterior apex of mesosternal keel contacts basead; elytra with three rows of indistinct punciirdhe
larvae of this species are specialized in feedmgrails (evidenced by the notched right mandible).

H. triangularis —larvae with left mandible with small tooth; proaot only partially sclerotized with plates
meeting medially; small lateral and sublateral tales on abdominal segments 1-7. Adult 32-40 mm;
prosternum cleft posteriorly only, mesosternal kamhtacts anterior hood of prosternum and not #wdh
each abdominal sterna with a triangular, denselgssearea laterally; elytra with three rows of idist
punctures.

Notes: These are the largest hydrophilids and may eeelatgest water beetles in North Carolina. Spiegias
relatively easy with both larvae and adults. Thersome controversy witHydrophilus ovatuss it was previously
known asDibolocelus ovatusut was downgraded to subgeneric status by Hai$881). However, many
hydrophilid experts still recognizBibolocelusas a valid genus (e.g. Archangelsky 1997; Whitgé Roughley,
2008). It appears that the subgeneric statusislglgaining acceptance as ITIS and other instingiaround the
US have been classifyifgibolocelus ovatuasHydrophilus (Dibolocelus) ovatugcludingEpler (2010). The NC

BAU is currently following Hanson'’s classificatiamtil a resolution is reached.

Taxonomic refer ences:
larvae and adults:

=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only
=Ciegler, J. C. 2003. Water Beetles of South Caaol®lemson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

White, D. S. and R. E. Roughley. 2008. Aquaticedpktera, Chapter 20 (100 pp). In Merritt, R. W.n@uins K. W., and M. B. Berg (editorshn
Introduction to Aquatic Insects of North Ameriéd Edition Kendall Hunt, Dubugue.

Laccobius

Genus Diagnosis: Larvae— labroclypeus asymmetrical with left side of episelarge and covering basal third of
left mandible;mandibles strongly asymmetricédft with 2-3 inner teeth, right with two inneretih which are larger
than teeth on left mandible, distal margins sliglserrated;antennae biramalligula absent frontal sutures
subparallel to parallel (lyriform) with epicraniatuture absenttergites 1-7 with 3-4 intersegmental folds, with
pairs of small, round sclerotized plates on anteiotd and four tubercles on median fokEgment 8 with a large
subcircular dorsal plate.

Adults — very small to small, 2.3-3.8 mnbody oval, convexdensely punctate dorsally; antenna short with eight
antennomeres; scutellum slightly longer than wiglgnotum mostly continuous in outline with elytragso- and
meta tibiae without long natatory hairs (tarsi WITirs), pentamerous tarsi with basal tarsomere shortertti@an
second; males with front tarsi 2 and 3 dilatsid; visible abdominal sternalytra with many rows (>20) of dark
punctures in longitudinal serietacking sutural striaegolor yellowish brown to brown with metallic reftgans,
pronotum with disc dark with irregular outline ateteral margins pale, ventral surface piceous wihow to
brown legs and epipleuron.

Habitat: Lentic and lotic. In small streams and pond maggaften in sand.
Distribution and Occurrence: Widespread and relatively commen.

Speciesin NC: TAKE TO SPECIES- agilis, (minutoides), reflexipenis
L. agilis —adult 2.4-3.8 mm; most punctures of elytra inguiar rows, of different sizes and not spaced dgual
with additional small punctures between rows (esgcnear scutellum)pale margin of pronotum narrow;
head piceous; dorsal surface yellow to gray wittk guinctures and dark spots, legs brownish.

(L. minutoides) —adult 2.3-3.2 mm; body short and broad; most purest of elytra regular, of same size and
equally spacedpale margin of pronotum wide; head piceous withathietreflections, with small pale spot
anterior to but not reaching eye; dorsal surfadewewith larger dark punctures and indistinct dayots,
venter brownish with yellowish legs.
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HYDROPHILIDAE

L. reflexipenis -adult 2.3-3.4 mmmost punctures of elytra in moderately regular ras¥slifferent sizes and not
spaced equally, with additional small puncturesveen rows (especially near scutellumpgle margin of
pronotum narrow; head piceous to bronzy green wiitiall pale spot anterior to eye; dorsal surfacéoyel
with smaller dark punctures and area around puestimfuscate, ventral surface piceous with yellow
epipleuron and legs, coxae darker.

Notes: The key toLaccobiusin Ciegler (2003) is straightforward. Larvae aog¢ separable to species.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egyl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
Malcolm, S.E. 1979. Two new species.aiccobiusfrom eastern North America (Coleoptera: Hydroplaié). New York Entomo. Society 87(1): 59-65.

Paracymus

Genus Diagnosis. Larvae— 1-segmented ligula longer than basal segmetdbidél palpi; labroclypeus slightly
asymmetrical, with four strong median teatiandibles symmetrical, with three inner teeth,alisto larger, basal
segment of labium with only a few large medial ggirfiront sulci reaching occipital foramen wide ap@striform).

Adults — very small, 1.5-2.1 mmbody oval, convextarsi pentamerous with first tarsi of middle anddhiegs
shorter than the second segmédimie punctures on dorsal surface not in distinavspapical segment of maxillary
palpi much longer than penultimate segmeslytra with sutural stria present on apical hafosternum
longitudinally carinate mesosternal with transverse pyramidal protuberawité longitudinal ridge posterigrhind
femur sparsely pubescenlor dark overall typically with greenish or oliveetallic reflectance.

Habitat: Prefer sand-bottomed ponds but may be in slow fignsandy streams. Associated with emergent
vegetation.

Distribution and Occurrence: Widespread but rarely collected.
Speciesin NC: LEAVE AT GENUS— (confusus), (dispersus), (nanus), (subcupreus)

Notes: Separation oParacymusspecies is difficult due to its small size andaglheavily on the shape of the male
aedeagus. Paracymuscan easily be confused witAnacaena However, Anacaenadoes not have metallic
reflections and the sternal carination is differefithe description in Epler (1996) concerning thevéal mandible
having only two inner teeth is erroneous but haanbeorrected in Epler, 2010. The apparent raffitthis taxon
may be associated to the difficulty in collectihgstgenus due to its very small size.

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)XL). New Series. 207 pp. larvae only

=Ciegler, J.C. 2003. Water Beetles of South Carollamson University Public Service Publishing. adults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Sperchopsis
Genus Diagnosis: Larvae — labroclypeus symmetrical, nasale with five teetdial tooth reducedmandibles
symmetrical, three inner teeth witlo distal teeth subequal, and much larger tharab&soth; ligula very long and
slender, subequal to segment 2 of the labial papiennae apparently uniramal, sensorium reducsdlci
irregularly V-shapedprosternal plate entire; segments 1-7 divided tnémsverse folds, conical laterally, and
bearing transverse rows of small setose tuberstggnent 8 with a larger dorsal plate with an aoadrgination.

Adults — moderate, 6.0-7.5 mm; body broadly owtongly convexglypeus deeply emarginatiast segment of
maxillary palpi longer than the preceding segmantgrior margin of pronotum sinuate with anteraktenargins
almost lobate; outline strongly discontinuolagral margins of pronotum and elytra serratarsi tetramerous; legs
lacking natatory setag@unctation of pronotum coarse, confused; elytrdn wéh seriate rows of puncturéstervals
raised with interval 2 keeled at apex, intervals43keeled basomediajlgolor reddish brown, elytra darker with a
vaguely triangular pale area in basal quarter aftbx terminating medially, venter and legs redtisiwn.

Habitat: Lotic. In swift, sandy, gravelly streams, amdegfpacks and detritus in undercut banks.
Distribution and Occurrence: Widespread. A very common hydrophilid in NC.
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HYDROPHILIDAE

Speciesin NC: MONOTYPIC — tesselata

Notes:. The adult of this species is unique in appearamoeng the hydrophilids in North Carolina making
identification easy. However, the larva $perchopsis tesselaia outwardly very similar taHydrobius The
median tooth on the labroclypeus is reduce8iperchopsisarvae but similar in size to the other teetiidrobius

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&torld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only

=Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service Publishing. Adults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Tropisternus

Genus Diagnosis. Larvae — labroclypeus symmetrical to slightly asymmetriggdsale not prominant, with 5-7
short teeth lateral lobes of epistome rounded, subequal &aleamandibles slightly asymmetrical and sharply
pointed, right mandible with three teeth on basalf htwo small teeth on side of groove and onedadgstal tooth
which is truncate or bifid apically, left mandildémilar but without grooveligula long, slightly shorter than second
palpal segment@ntennae long, uniramal; sulci V-shappdynotum entirely sclerotized; posterior fold sfgments
1-7 with a transverse row of short, apically setdsbercles (some may be longelgs long; body typically
pigmented.

Adults — medium, 7-12 mm; body ovate, moderately confaely punctate dorsally; maxillary palpomere 4
subequal to or longer than palpomeregBsternum deeply cleft posteromedially either adlst or completely to
receive apex of mesosternum; sternal keel with godie directed spine extending at least to secatdiominal
segmenttarsi pentamerouglytra with seriate puncturedorsal color dark greenish black with metallic eefions,
ventrally brown to piceous, appendages sometimies.pa

Habitat: Lentic and lotic, in dense vegetation.

Distribution and Occurrence: Widespread. This is the most commonly encoeditérydrophilid in NC.

Speciesin NC: TAKE TO SPECIES- blatchleyi, collaris, glaber*, (lateralis), mixtéisnatator, (quadristriatus)

T. blatchleyi —-adult 7.0-10.5 mm; prosternum only partially clefid closed anteriorly; densely pubescent area of
metafemur sub-triangular to trapezoidal, larger exténding past the apex of the trochanters torcalveut a
third of the femur, distal margin curved; elytradly and finely punctate with some larger seriatagbures
near suture; pronotum and elytra completely darétaitic greenish, unpatterned; legs mostly brownsh
piceous with basal half of femora piceous and djggater and tibae with a pale median baritopisternus
b. blatchleyiis the only southern subspecies.

T. collaris —adult 7-11 mmprosternum completely cleft into 2 lobgspnotum and elytra with a pale yellow
margin and with darker, narrow vittae giving thep@garance of longitudinal dark greenish stripes;teen
brown to piceous, legs lighter yellow to reddistoven with apical two thirds of femora paler thantres
legs.

T. glaber* —adult 8.5-10.5 mm;densely pubescent area of metafemur sub-triangstkagller and barely
extending past the apex of the trochanters to dessrthan a quarter of the femur; prosternum palyially
cleft and closed anteriorly; mesosternal keel nayrbarely wider than metasternal keel, finely patet
apically and slightly convex; pronotum and elytrampletely dark metallic green, unpatterned; venter
brownish to piceous, femora blackish with apextidgdgs mostly reddish

(T. lateralis)— adult 8-10 mm; prosternum only partially cleft arldsed anteriorly; elytra with seriate punctures
fine, intervals 3 and 5 with larger distant punesibearing 2-5 setae; pronotum and elytra withreonepale
border; dorsal color dark metallic green; venteovior with pale legs, tarsi darkenedTropisternus I.
nimbatusis the only subspecies to occur east of the Rdbéyntains.

T. mixtus* —adult 8.0-9.5 mm; prosternum only partially cleftdaclosed anteriorly; densely pubescent area of
metafemur sub-triangular to trapezoidal, larger exténding past the apex of the trochanters torcalveut a
third of the femur; elytra with dual punctation {riacluding seriate punctures) and appearing soraéwh
rugose at base; pronotum and elytra completely, daekallic greenish, unpatterned; legs mostly reluaiith
femora bicolored with apex lighter.
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HYDROPHILIDAE

T. natator —adult 8.5-12.0 mmgensely pubescent area of metafemur triangular|lesnand barely extending
past the apex of the trochanters to cover less #hfifth of the femur; prosternum only partiallyeti and
closed anteriorly; mesosternal keel noticeably witlan metasternal keel, coarsely punctate apicaitl/flat
to slightly sulcate; pronotum and elytra completgéfyk metallic green, unpatterned; venter picetermpra
blackish with apex light; legs mostly piceous

(T. quadristriatus) -adult 8.5-10.5 mm; prosternum only partially cleftd closed anteriorly; densely pubescent
area of metafemur trapezoidal, larger and extenpasg the apex of the trochanters to cover abdhir@ or
more of the femur, distal margin mostly straighytra finely and finely punctate with some largeriate
punctures near suture; pronotum and elytra comipletark, metallic greenish, unpatterned; legs nyostl
brownish with pale apex of femora extending to maeat area, tibiae paler. Primarily a brackishewat
speciesTropisternus gquadristriatusis the subspecies occurring in NC

Notes: Tropisternuslarvae can be confused wiberallus larvae (seéDerallus notes). Commonly encountered

North Carolina specie§ ropisternus blatchleyiT. collaris,andT. lateralis are readily separated from each other
using dorsal coloration.Tropisternus glabemay be confused witfi. natator (which has been recorded from

GSMNP) andr. mixtuswith T. blatchleyi Occurrences ofropisternus glabeandT. mixtusin North Carolina may

have been reported in error (Brigham 1982).

Taxonomic references:
larvae and adults:
=Archangelsky, M. 1997. Studies on the biology, egygl & systematic of the immature stages of the N&twrld Hydrophiloidea (Coleoptera:
Staphyliniforma). Ohio Biological Survey Bulletinl)Xl). New Series. 207 pp. Larvae only
Brigham, W. U. 1982. Aquatic Coleoptera, Chapter(186 pp.). In A.R. Brigham, W. U. Brigham, and @nilka, editors Aquatic Insects and
Oligochaetes of North and South Carolifidwest Aquatic Enterprises, Mahomet, Illinoi87®p
=Ciegler, J. C. 2003. Water Beetles of South Caaol®lemson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
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PSEPHENIDAE

Family Diagnosis. Larvae— body oval to circular, dorsoventrally flattenedptacic and abdominal segments greatly
expanded laterally concealing head and legs fremthsal aspect.

Adults — terrestrial. Small to medium, 3-6 mrbpdy broad, wedge-shaped, widest near apex ofaelgrcept
Dicranopselaphusvhich is widest at the middle); body dorsovenydlattened and soft-bodied; mandibles concealed;
filiform antennae with eleven segments; procoxaadverse; pentamerous tarsi.

Generain NC: Dicranopselaphud:ctopria, Psephenus

Notes. Water penniesRsephenysand false water pennieEdtopria) are ubiquitous in cleaner North Carolina streams
and often dominate the benthic biomass in riffibiteds. Larval psepehids exhibit thigmokinesiss thhibition of
movement in response to contact stimuli. Adultstarrestrial and are not typically collected, altgh they do occur in
samples from time to time and therefore are trebédow.

(Dicranopselaphus)
Genus Diagnosis. Larvae— see Family diagnosis.ateral expansions of thoracic and abdominal segmémg,
thin and hook-like, not overlappingetractile gills ventrally enclosed in an opestal chamber on abdominal
segment 9, no gills on exterior of abdomabdominal segment 9 with distinct, deep, apical motc

Adults — see Family diagnosis. Body semispheritaisomeres 2-4 slightly dilated apically, feeblyagginate
fourth tarsomere subequal to the third tarsomemd dightly prolonged beneath the fifth tarsomepesterior
margin of pronotum crenulate or finely beaded.

Habitat: Larvae are lotic, adults terrestrial. Scrafaftgae feeders). Larvae are anecdotally foundradh® hard
substrates in silty areas of reduced flow, in streavith limestone.

Distribution and Occurrence: Extremely rare and hard to collect. The extdnts range is unknown.
Speciesin NC: TAKE TO SPECIES (if collectedy Variegatus

Notes: Recorded from TN, collections of the elusilécranopselaphusvariegatusare typically of solitary
individuals. A specimen was collected in NC frastahd Creek, Jones County in the Croatan Natiooeddt by an
outside agency.

Taxonomic references:
larvae and adults:

Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondeke, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Malone, S. B. S. B. Cook and C. Huskey. 2004. Ateesion of the distribution record fBicranopselaphus variegaty€oleoptera: Psephenidae) from
Tennessee. Journal of the Tennessee Academy afc8ci®(4): 81-82.

Ectopria
Genus Diagnosis: Larvae— see Family diagnosisLateral expansions of abdominal segments seperatet,
overlapping, sickle-shaped; retractile gills verllyaenclosed in an operculate chamber on abdonsegment 9, no
gills on rest of abdomembdominal segment 9 truncate at apex.

Adults — see Family diagnosis. Small, 3.0-4.5 mm; maternae serrate; tibiae sinugteptarsal claws bifid with
basal tooth; fourth tarsomere shorter than thed ttarsomereposterior margin of pronotum crenulate or finely
beaded.

Habitat: Larvae are lotic, adults are terrestrial andtmol. Larvae are found adhered to hard substyaieally
in riffles but can be found in pools, adults in kagetation.

Distribution and Occurrence: Mountains and Piedmont (with a few scatteredsta&lain records). Common.
Speciesin NC: TAKE TO SPECIES- nervosa

Notes: Can co-occur withPsephenus herricki. Ectopria thoracited been synonymized with nervosasince
1880 (Horn) but was apparently resurrected by Bugh{1981). Some workers treat them as separatéesp@.g.
Epler, Ciegler). This is apparently because achdige differently colored pronotums although thisrapparently
much variation in that character. If indeed sefgaspeciest:. thoracialarvae may lack the dark dots (asperites) on
the abdominal tergites while. nervosehas them. ThE&ctopria thoracicatype (adult) does occur in North Carolina
(Brigham 1982, Ciegler 2003), however pending alipbed revision of the Psephenidae, BAU is cursentl
recognizingk. nervosaas the only valid species.
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Taxonomic refer ences:
larvae and adults:

Brigham, W. U. 1982. Aquatic Coleoptera, Chapter(186 pp.). In A.R. Brigham, W. U. Brigham, and @nilka, editors Aquatic Insects and
Oligochaetes of North and South Caroliidwest Aquatic Enterprises, Mahomet, llinoi87®p

Ciegler, J.C. 2003. Water Beetles of South Caroliamson University Public Service PublishingAdults only

Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondek, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Psephenus

Genus Diagnosis. Larvae— see Family diagnosisLateral expansions of abdominal segments overlappine
pairs of filamentous gills on ventral surface oflaimen not retractile, operculum absent.

Adults — see Family diagnosis. Small to medium, 4.5mt0; head visible from above; male antennae sulaserr
posterior margin of pronotum smooth.

Habitat: Larvae are lotic, adults are terrestrial andtmomal. Larvae are found adhered to hard substyatieally
in riffles but can be found in pools, adults in kagetation.

Distribution and Occurrence: Mountains and Piedmont. Very common.
Speciesin NC: TAKE TO SPECIES- herricki

Notes: Larvae are gregarious. Larvae are absent in stregms in the Arc of Desp&ir Psephenus herricks the
only Psephenuspecies in the eastern US. Can co-occur &itiopria

Taxonomic references:
larvae and adults:
Brown, H.P. & C.M. Murvosh. 1974. A revision of tenusPsephenug§Water-penny Beetles) of the United States and @a@oleoptera, Dryopoidea,

Psephenidae). Transactions of the American Entogical Society 100: 289-340.

=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service Publishing. Adults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee in key (although not treated)

44



DRYOPIDAE

Family Diagnosis. Larvae-— terrestrial. Body form cylindrical; abdomen hvitine segments, last segment with gill-
less operculum.

Adults — small to medium, 4.3-6.3 mm; body sub-oval, Hropunctate and setose; head partially retractéadl in
prothorax; antennae with an apical pectinate clobméd of at least six antennomeres; procoxae temssvwith
trochanters exposed; tarsi pentamerous with loag<l color black.

Generain NC: Helichus

Notes. Larvae of all long-toed water beetles (the sequiadic larvae ofPelonomusexcepted) are terrestrial and are
therefore rarely encountered in typical aquaticfgarg. Larvae oHelichusandPelonomusre inseparable at this time.

Helichus

Genus Diagnosis: Larvae— terrestrial. See family diagnosis; tergiteswiingitudinal carinae arising near anterior
margins.

Adults — small, 4.3-6.3 mmantennal bases far apaand almost contacting the anteromedial portionh#d eyes
antennae with second segment expanded as a healdyotized shield covering successive antennomenes
glabrous; color dark overall, punctate; elytra va#triate punctures, setose.

Habitat: Primarily lotic. Collected from riffles and plsotypically on hard substrates.
Distribution and Occurrence: Mostly Mountains and Piedmont. Very common gxtder H. striatus

Speciesin NC: TAKE TO SPECIES- basalis, fastigiatus, lithophilus, striatus

H. basalis —adult 4.3-5.5 mm; pronotum abruptly depressed riiemiddle forming a distinctively concave
posterior surface; glabrous area of pronotum nearbunctate; elytral striae of small shallow pumetionly
to basal fourth with stria 1 indistinct, not extargito scutellum; elytra with bronze tomentum obescence
laterally; male without tooth-like tubercle on hind coxae.

H. fastigiatus —adult 4.5-5.5 mm; pronotum depressed behind midmiiming a slightly concave to slightly
convex posterior surface, with shallow median irspien; anterolateral corners of pronotum of slightl
acuminate, with straight to concave lateral margipgally; glabrous area of pronotum finely punetat
elytral striae of large deep punctures with firgiasdistinct, extending to scutellum; elytra witinonze
tomentum or pubescence laterallyale with tooth-like tubercle on hind coxae.

H. lithophilus —adult 4.3-5.8 mm; male with long silky setae oypelus; body covered with a fine, dense golden
pubescence, some parts may be denuded; pronoturdepotssed behind middle; elytral striae of small
punctures; elytra with short, coarse setae intesggeamong fine pubescence, suture lighter; eljdtaral
margins sub-parallel to parallel with slight contggubmedially, apex pointed.

H. striatus —adult 4.5-6.3 mm; pronotum not depressed behinddi®j posterior surface convex, with two
longitudinal sulci sublaterally to base, pronotutithaut glabrous area, finely punctate; elytralastrof large
deep punctures with first stria distinct; elytratwibronze tomentum throughout.

Notes: Several species éfelichuscan co-occur within the same stream. The pubescemc¢he elytra ofielichus
species varies due to the amount of medial “rubb{Bgown 1972); therefore the amount and shapehefdlytral
tomentum are not strictly reliable characters.uding the the dryopid genus key in Epler (1996 rbat the key
has a portion of thelelichus/Pelonomusouplet switched: “...bases of antennae widely s#pdr..” with “...bases

of antennae very close together...” This error feenbaddressed in the Epler's 2010 edition of théeWBeetles of
Florida. Also, the transverse medial pronotal eidm Helichus basalids almost carinate and sharply delineated
while that ofH. fastigiatusis broadly rounded at its apex (cleft by a shalloedial impression). The majority of
BAU records are at genus level thereby maskindrdwency of occurrence for each species.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Dugep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. Aquatic dryopid beetles (Coleopterajhe United States. Biota of Freshwater Ecosystitastification Manual No. 6 Water Pollution
Control Research Series, ESEPA, Cincinatti, 82pp.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
=Epler, J. H. 2010. The Water Beetles of Florida Identification Manual for the Families Chrysordele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reejulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
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SCIRTIDAE

Family Diagnosis: Larvae — small, body elongate, slightly dorsoventrallatténed; very long multi-segmented
antennae; abdomen with nine segments; color brdwnis

Adults — terrestrial, not covered here.

Generain NC: Cyphon, Scirtes

Notes: Only the larvae of marsh beetles are aquatic. yHre small and often missed in sampling. Addalon the
antennae are fragile and frequently broken off.cMily, the larvae are relatively distinctive andsgdo identify. The
larvae of some genera that may occur in North G@amohave not been describe®rf, Sarabandus robustus
Therefore, only the genera that are likely to beoemtered in North Carolina have been includedhéndenus analysis
below. This family was previously known as Helaxid

Cyphon

Genus Diagnosis: Larvae— see family diagnosigone of hypopharynx with two pairs of pectinatenggilateral
margin of abdominal segments 3-6 with scattered $etae similar to those on dorsal surfacelor light brown-to-
brown, ventral surface paler.

Habitat: Larvae prefer swampy areas, in detritus.
Distribution and Occurrence: Coastal Plain. Rarely collected.
Speciesin NC: LEAVE AT GENUS.

Notes: Larvae are not separable to species and, therefospecies are listed here. The identificationikeEpler’s
revised manual (2010) is much improved over hidieragedition (1996). This genus may be more comriwan
records indicate as it may have been misidentd&8cirtesin older samples.

Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
=Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Scirtes

Genus Diagnosis. Larvae — see family diagnosissone of hypopharynx with two pairs of pectinate spin
maxillary palpi with 4 segments, last segment lgsm a quarter of the preceding segmédaieral margin of
abdominal segments 3-6 with series of short, fiattesetae different than those on dorsal surfaotor dark brown
to piceous, ventral surface paler.

Habitat: Larvae prefer swampy areas, in detritus.
Distribution and Occurrence: A mostly Coastal Plain and Piedmont taxon. Unigmn.
Speciesin NC: LEAVE AT GENUS.

Notes: Larvae are not separable to species and, therafospecies are listed here. The identificationikeEpler’s
revised manual (2010) is much improved over hidiexraedition (1996) and actually seperafsrtesfrom Ora.
Easily confused witiCyphon
Taxonomic references:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
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Family Diagnosis: Larvae— body form sub-cylindrical to cylindrical; abdomwith nine segments; sternites 1-6 with
lateral pleurites; last abdominal segment with apéntral operculum enclosing retractile gills, wéthpair of hooks and
terminally bifid or notched.

Adults — very small to small, 1.2-4.5 mm; body sub-owaktongate elliptical, punctate; antennae typicalgnder and
with eleven antennomeres (excddacronychuy procoxae globular, trochanters not exposed;i taemtamerous,
segment 5 subequal to segments 1-4 combined, gelpeoolor brownish to black, some bicolored otatd.

Genera in NC: Ancyronyx, Dubiraphia, Gonielmis, Maconychus, Mayloepus, Optioservus, Oulimnus, Promoresia,
Stenelmis

Notes:. Riffle beetles are the most common aquatic beetleNC and are typically sensitive to pollutioBoth larvae
and adults are aquatic although pupation occurseabite water line. In most cases, larvae of riffeetles cannot be
identified to species. Adult members of this fan@re usually restricted to areas of faster flows tb the method of
respiration which requires high dissolved oxygencemtrations to facilitate the diffusion of oxygaoross a plastron.
Adults can live up to three years in-stream.

The heads of the adults of many genera are ofteacted making length measurements difficult. Efane, some
genera described below include only the pronotuthelptra in the length measurements. These aedro a “PE”
following the measurement.

Ancyronyx
Genus Diagnosis. Larvae— procoxal cavities closed posteriorly; abdomethwvgleura on first seven segments;
lateral margins of abdominal segments 1-8 produiced posterolateral projectiondast abdominal segment not
spined apically.
Adults — small, 3.0-3.5 mm; hind coxae semiglobular, $&enghan other coxae; legs long, spindley, bicalore
anterior tibiae without fringe of tomentyntlaws with a basal tooth; color blackisélytra with a pair of
conspicuous yellow to orange C-shaped vittae aodgdte subapical spots

Habitat: Lotic. Found in sandy to gravelly streams, alb@&lusively on wood.

Distribution and Occurrence: Widepread. Very common.

Speciesin NC: MONOTYPIC — variegatus

Notes: A very distinctive elmid that only occurs in teastern United States. Possibly sensitive to seweag

industrial wastes.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Dutgep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater gstesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindir@2pp.
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reelae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Dubiraphia
Genus Diagnosis. Larvae— abdomen with pleura on first eight segmetast abdominal segment very long, at
least four times as long as wide, operculum codfitweapical third

Adults — small, 2-3 mm; body long and slender, somewlmbtpd posteriorly;anterior tibiae with fringe of
tomentum;absence of sublateral carinae on pronotpmosternal process much narrower than héwall coxae
large and transversdateral margin of fourth abdominal sternite notqwoed into an epipleuron clasping tooth;
color blackishelytra bicolored, with large seriate punctures aritiate.

Habitat: Lotic and lentic. Found in riffles and pools arots or vegetation.
Distribution and Occurrence: Widespread. Very common.
Speciesin NC: LEAVE AT GENUS— (bivittata), quadrinotata, vittata
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Notes: Overlap and variation of vittate characters with presence of undescribed species in the Sottinzde
speciation untenable. Male aedeagal charactersab® necessary for species confirmatiorDubiraphia
guadrinotatamay appear to be the easiest to key based omletygtioration but other species may have interdipte
vittae (Epler, 2010) thereby leading to misidentfions.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Dutgep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. Aquatic dryopid beetles (Coleopterhjhe United States. Biota of Freshwater Ecosystitastification Manual No. 6 Water Pollution
Control Research Series, ESEPA, Cincinatti, 82pp.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Gonielmis

Genus Diagnosis: Larvae— procoxal cavities open posteriortyiesopleuron composed of two sclerites, anterior
sclerite narrow abdomen with pleura on first 7 segmemsrsum with median humps, each bearing conspicuous
scale-like hairs and with two longitudinal dark $p@n each siddast abdominal segment more than twice as long
as it's height, not apically spined though slighglyarginate at tip.

Adults — small, 2.2-2.6 mm; body elongate, widest at midpof elytra, narrows quicklyanterior tibiae with fringe

of tomentum pronotum rugosewithout sublateral carinae on pronotum; prostepralcess much narrower than
head;hind coxae transversdemora with apex darkened and tibiae darkened lyadateral margin of fourth
abdominal sternite with tooth which clasps the &pipon elytra with two pair of conspicuous yellow to ogan
obliquely elongate spots, one anteriorly and onst@adorly.

Habitat: Lotic. Found in acidic sandy/gravelly streamswoody substrate.
Distribution and Occurrence: Sand Hills. Uncommon.
Speciesin NC: MONOTYPIC — dietrichi

Notes: Gonielmis dietrichioccurs only in the southeastern United Stateg$ewAscattered Piedmont records outside
of the Sand Hills may be misidentificationsRromoresiaelegans

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Outgep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater Estesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindin@2pp.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Macronychus

Genus Diagnosis: Larvae— procoxal cavities open posteriortyesopleuron composed of two sclerites, anterior
sclerite wide abdomen with pleura on first 6 segmentsrsal surface of each abdominal segment with faude,
often posteriorly interrupted, longitudinal bandsneposed of tiny tubercles (thus giving the appeeganf bluish
dashed lines running the length of the body atieagnification) each abdominal tergite with a posterior fringe of
widely spaced setatast abdominal segment with two narrowly separatgnes at tip.

Adults — small, 3-4 mm; body elongate, outline mostly toarous; antennae with seven segments, apically
enlarged anterior tibiae with fringe of tomenturpronotum laterally sinuate, shallowly sulcate viitisal sublateral
carinae and submedial tubercles; hind coxae glopldgys long and spideryelytra coarsely punctate, with
sublateral carinae and a conspicuous silvery-gb&thd of tomentum between carinae and lateral margath
elytron with an elongate submediobasal tubercligramiform, dark brown to blackish, shiny.

Habitat: Lotic. Found in sandy/gravelly streams, mostiofound on woody substrate.
Distribution and Occurrence: Widespread. Very common.
Speciesin NC: TAKE TO SPECIES- glabratus
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Notes: This is only species in the eastern United StatEacrusted individuals can be easily identifigdthe
unique antennae. BAU photos Bfacronychuslarvae are actuallgtenelmis This species may be sensitive to
sewage and industrial wastes.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Dugep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater Estesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindin@2pp.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Microcylloepus
Genus Diagnosis; Larvae— clypeus without tooth at lateral margins; praaosavities closed posteriorlgorsal
tubercles arranged in parallel longitudinal rowwhite mid-dorsal stripe enlarged into a spot at feo®r margins
of each sclerite.

Adults — very small, 1.7-2.2 mm (PExantennae with eleven segments; anterior tibiaé fringe of tomentum;
pronotum with sublateral carinae running the entiemgth, a transverse sulcus anterior to the middlér-shape
ridge medially posterior to middle with the “stentbntacting the basal margirhind coxae transverségteral
margin of fifth abdominal sternite with tooth whiclasps the epipleurgrelytra coarsely punctate, with sublateral
carinae, margins beaded or serratelor reddish brown to blackish, shiny, some indils may be vittate or
guadrimaculate.

Habitat: Lotic. Found in sandy/gravelly streams, mos¢ioffound on woody substrate.
Distribution and Occurrence: Widespread. Common, less so in the CoastahPlai
Speciesin NC: TAKE TO SPECIES- pusillus

Notes: There is only one species in the eastern US.sgdies designationd( pusillus pusillus, M. p. aptud).
p. loedingi —not in NC) can be difficult as the primary characteaculation, tends towards variability. This @pe
may be sensitive to sewage and industrial wastemharant of sediments.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Outgep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater Estesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindin@2pp.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefulae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

Optioservus
Genus Diagnosis. Larvae— body sub-triangular in cross section, partidulavident in the last few abdominal
segments; pro-, meso- and metanotal lateral matgiad with flattened scale-like setae; procoxaliies open
posteriorly; mesopleuron composed of one sclerite; abdomen plithra on first seven segmentabercles on
dorsal surface of abdomen not arranged in longitadiirows abdominal segments 7-9 progressively more
dorsomedially carinate; last abdominal segment tadempically.
Adults — very small, 1.7-2.6 mm (PE); body sub-oval, patec and sparsely pubescent; antennae with eleven
segments; hind coxae transverasterior tibiae with fringe of tomenturpronotum with very short basal sublateral
carinae; pronotal and elytral margins slightly sate elytra coarsely punctate, with intervals 3 andoBverging
apically; color uniform, dark brown to blackishjmsh
Habitat: Lotic. Found in sandy/gravelly streams in &l
Distribution and Occurrence: Widespread. Very common.
Speciesin NC: TAKE TO SPECIES- immunis, ovalis, trivittatus
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O. immunis —adult 1.7-2.4 mm (PE); sublateral carinae markettlyeloped, about one third the length of the
pronotum; scutellum quadrate, shield-shaped; elptraaculate, with no markings; color blackish wiglys
lighter, apical half of femora darker. Mountaimdyo

O. ovalis —adult 2.2-2.6 mm (PE); sublateral carinae modbrateveloped, about one fourth the length of the
pronotum; scutellum quadrate, diamond-shaped;alytradrimaculate, with two lighter oval humeral tspo
and two vittae in apical half; color blackish widgs dark, tarsi lighter.

O. trivittatus —adult 1.7-2.2 mm (PE); sublateral carinae modbraeveloped, about one fourth the length of the
pronotum; scutellum smaller, oval; elytra vittatgth a sutural vitta extending about halfway; cabackish
with legs dark, tarsi lighter. Primarily a moumaipecies.

Notes: The “hood-like pronotum” larval character incldden the Epler key (1996) is not very useful as the
generalized body form of botflacronychusandOulimniuslarvae are similar to that @ptioservus However, the
lateral margins of the pronotum ©ptioservusconverges anteriorly more so than thosdatronychuswhich are
sub-parallel to parallel an@ptioservuss much larger tha®ulimnius A fourth species included in Ciegler (2003)
is a more northerly species with a southern liniiMaryland (Ciegler, 2003) and most likely does ootur in
North Carolina.Optioservus ovalisan be confused witAromoresia tardella.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Outgep Elmidae). Tulane Studies in Zoology and
Botany 26: 89-164.
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater gstesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindir@2pp.
=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
White, D. S. 1978. A revision of the NearcBptioservugColeoptera: ElImidae) with descriptions of new sggcSystematic Entomology 3: 59-74.

Oulimnius

Genus Diagnosis. Larvae— mature larvae no longer than 3 mm; procoxalt@s/iopen posteriorlynesopleuron
composed of two sclerites, anterior sclerite widbdomen with pleura on first seven segmethtssal surface of
each abdominal segment sparsely covered with laugercles separated by their own widths except gulorid-
dorsal line.

Adults —very small, 1.25-1.60 mm (PHE)ody sub-oval to oval; antennae with eleven segseanterior tibiae with
fringe of tomentum; hind coxae transverse, widgnotum with sublateral carinae extending the entength of
segmentpronotum punctate with secondary sculpturing @froidimples, with lateral margins slightly serra¢ach

elytron punctate, with three sublateral carin@elor uniform, dark brown to blackish, shiny.

Habitat: Lotic. Found in sandy/gravelly streams in &l
Distribution and Occurrence: Primarily Mountain and Piedmont. Common.

Speciesin NC: TAKE TO SPECIES- latiusculus, nitidulus
O. latiusculus —adult 1.5-1.6 mm (PE)pronotal margins converging in apical half makiriges appear
moderately rounded; elytra with punctures typicalbpear smaller, of similar size; elytral subldteainae
conspicuous.
O. nitidulus —adult 1.25-1.30 mm (PEpronotal margins less rounded; elytra with pundusé various sizes,
appear large to very large; elytral sublateralrzegiless conspicuous.

Notes: The only two species found in the US are easbein and both are found in NC. These two spec#&s ¢
best be separated by size. The size of the elytnad¢tures can also be used but BAU has specim@nssponding
to the sizes 00. latiusculus(1.5+ mm) that have larger pits apically, some airsubequal to those found @n
nitidulus Oulimnius nitidulushas been misidentified & latiusculusover the past 30 years @s latiusculuswas
previously thought to be the only species in NC.

Taxonomic references:
larvae and adults:
Barr, C. B. and J. B. Chapin. 1988. The aquaticopojdea of Lousiana (Coleoptera: Psephenidae, Outgep Elmidae). Tulane Studies in Zoology and

Botany 26: 89-164.

=Ciegler, J.C. 2003. Water Beetles of South Caroltiamson University Public Service PublishingAdults only

= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysotdele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
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Promoresia

Genus Diagnosis. Larvae— procoxal cavities open posteriorimesopleuron composed of one sclerdtiedomen
with pleura on first seven segmerdsrsum with median and sublateral humiast abdominal segment about twice
as long as its height, slightly emarginate.

Adults — small, 1.7-2.8 mm; body elongatmtennae with eleven segments; hind coxae trares\arterior tibiae
with fringe of tomentumtarsi long and prominent with large, thick claywspnotum with short basal sublateral
carinae, and with two very short, basal, obsolete grooveseitiner side of scutellar arepronotal and elytral
margins smoothventral surface and femora densely pubesaaigtra coarsely punctate, bimaculate; color uniform
black.

Habitat: Lotic. Found in riffles of sandy/gravelly straa.

Distribution and Occurrence: A mostly Mountain taxon (with a few scattere@dinont records). Common.
Speciesin NC: TAKE TO SPECIES- elegans, tardella

P. elegans +arva with dorsal humps less pronounced, with hunfdast three segments less than one fourth the
diameter (not including hump) of the respectivenseqt; lateral humps almost obsolete; each abdominal
segment with 2 pair of dark spots, one pair lataral the other sublateral. Adult 2.1-2.8 mm); talaik,
same color as tibiae and femora; elytra slightlgerithan pronotum at base; elytral maculationsgdtmand
oblique, humeral spot tapered to middle.

P. tardella —larva with dorsal humps pronounced, those of laste segments approximately half or more the
diameter (not including hump) of the respectivenseqt; lateral humps small but conspicuous; abcomen
without pairs of dark spots. Adult 1.7-2.7 miarsi same color as tibiae and femora, or barghtdir; elytra
distinctly wider than pronotum at base; humeralspd elytra roundish to oval, subapical spotsaplsi

Notes: Promoresia elegangrefers headwater streams, white tardella prefers the lower reaches of streams,
although they often co-occur in mid-order strearRsomoresia elegansan be confused witGonielmis dietrichi

while P. tardellacan be confused witBptioservus ovalis.
Taxonomic references:
larvae and adults:
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater gstesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindin@2pp.
=Ciegler, J.C. 2003. Water Beetles of South Carol@lamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee

51



ELMIDAE

Stenelmis

Genus Diagnosis. Larvae— clypeus with prominent tooth at lateral marginsesopleuron composed of two
scleritesprocoxal cavities closed posteriorligst abdominal segment with a pair of posterolatsyzines.

Adults — small, 2.2-4.0 mm (PE); body elongate, punctatgennae with eleven segments; prosternal process
narrower posteriorly than width of head; hind cokamsverseanterior tibiae without fringe of tomentymales of
some species with swelling or ridge on inner stgfaf middle tibiaepronotum sulcate and costate, with tubercles;
elytra carinate from humerus nearly to apex, witls#él discal costa confluent with interval &lor reddish brown

to blackish; immaculate, bimaculate or vittate.

Habitat: Lentic and lotic. Found in riffles and on wood.
Distribution and Occurrence: Widespread. Common. See species accounts.

Speciesin NC: TAKE TO SPECIE(provisional- see notes and following verificati@able) —antennalis, (bicarinata),
concinna, convexula, crenata, decorata*, fuscatammoni, (grossa), harleyi, (humerosa), lignicolagre
mirabilis, morsei, (musgravi)). sp, (Quadrimaculata), sandersoni, sinuata, (williamiylonastis

Notes: Speciation oStenelmiss difficult especially considering that there atdeast 22 species in North Carolina.
Given that specimens are often encrusted with tfiat, elytral patterns tend to be somewhat varjadme that the
examination of male genitalia is usually neededcdonfirmation of some species, it is best to lets group at
genus. In addition, use of different keys will Idiaifferent designations for some specimens. Hm@mmesome
species are readily identifiable based on someyeasien characters such as palpi coloration omltdength.
Additionally, Stenelmisare known to be good water quality indicators #retefore there is some justification for
taking this group to species. The following vestfion/identification table may help separate dwg species.
According to Schmude (personal communication),3aed Hills are the epicenter Sfenelmigiversity in North
Carolina.

Stenelmis vittipennisvas synonymized witls. bicarinatawhile S. markeli(a mispelling ofS. maerkel)i was
synonymized witls. lignicola(Schmude and Hilsenhoff 1991%tenelmisp. B in Ciegler isSS. williamiandS.sp C

is S. harleyi The entire BAU reference series ftenelmiss missing.
larvae and adults:
Brown, H. P. 1972. Aquatic dryopid beetles (Coleoa} of the United States. Biota of Freshwater gstesns Identification Manual No. 6 Water
Pollution Control Research Series, ESEPA, Cindir@2pp.
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
Epler, J. H. 2010. The Water Beetles of Floridan ldentification Manual for the Families Chrysondek, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyeh@lae, Hydrochidae, Hydrophilidae, Noteridae, Reeflae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
Schmude, K. L. 1992. Revision of the riffle beegenus Stenelmis(Coleoptera: Elmidae) in North America, with notes bionomics. Doctoral
Dissertation, University of Wisconsin-Madison. 28%s. ------------------ partial copy only
Schmude, K. L. and W. L. Hilsenhoff. 199%tenelmis maerkeliMotschulsky andS. vittipennisLeConte as synonyms &. bicarinataLeConte
(Coleoptera: EImidae). Proceedings of the Entomio&dociety of Washington 93: 756-759.
Schmude, K. L, C. B. Barr and H. P. Brown. 1992enelmis lignicoland Stenelmis xylonastiswo new North American species of wood-inhabiting
riffle beetles (Coleoptera: EImidae). Proceedingghe Entomological Society of Washington 94(4)0504.
White, D. S. 1982Stenelmis morsga new species of riffle beetle (Coleoptera: Doidpa: EImidae) from South Carolina. The ColeoptsrBulletin
36(2): 170-174.
White, D. S. and H. P. Brown. 1976.nkw species dbtenelmidrom North Carolina (Coleoptera: Dryopoidea: Elagd. The Coleopterists Bulletin 30:
189-191.
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Stenelmis Verification Table

Antennae
(antennmeres
affected)

Vittae
overlap
umbones

Pronotal
sculpturing

Basomesal

Median Sulcus "
triangles

maculate/vittate

Species

Palpi

€§

S. antennalis bicolored, . narrowly vittate to dark, shallow, obsolete anteriorly ] ] i
(5-11 piceous) yellow-brown bimaculate no feeble and posteriorly obsolete anteriorly and posteriorly  light/tomentose
S. bicarinata yellow-brown yellow-brown narrowly vittate no feeble-moderate dark, shallow, not prominent, broad dark

obsolete anteriorly

S. concinna

yellow-brown yellow-brown bimaculate yes heavy very deep prominent grey, not apparent
S. convexula yellow-brown yellow-brown faintly bimaculate no smooth-feeble  shallow, extended to anterior 1/3 not prominent dark (some spec.)
S. crenata yellow-brown yellow-brown narrqwly vittate to no heavy deep, very wide, wider medially prominent
bimaculate
S. decorata* yellow-brown yellow-brown moderately vittae to no moderate dark, deep narrowed posteriorly light (females)
immaculate
S. fuscata yellow-brown yellow-brown ”af”"""y vittae to no moderate moderatley deep, wide moderate
immaculate
S. gammoni (3_2_'?_0;?;52&5) brown-black basally bimaculate yes moderate dark, moderately deep dark
(S. grossa) yellow-brown yellow-brown fe}'{;‘ﬂi’;ﬁﬁ;ﬁ;o no moderate-heavy deep from anterior 1/4 narrowed posteriorly grey, not apparent
S. harleyi yellow-brown yellow-brown broadly vittate, bright yes feeble dark, shallow, narrowed posteriorly, not prominent, broad dark, large,
obsolete on ant. 1/3 conspicuous
(S. humerosa) yellow-brown yellow-brown narrow s?nr;lt(')aderately yes feeble shallow inconspicuous dark
S. Iignicola yellow-brown yellow-brown bimaculate no feeble short, shallow, narrowed posteriorly, not prominent, obsolete |.n ant. dark
obsolete in ant. 1/4 1/4, convergent posteriorly
S. mera yellow-brown brown-black basally/ moderately vittate to yes moderate dark, long, deep, wide anterioroly prominent, broad dark
yellow-brown bimaculate
S. mirabilis piceous (3-11)  brown-black basally bimaculate yes feeble-moderate dark, moderately deep and wide, moderate, convergent, dark (see other)
narrowed basally obsolete apically
S. morsei yellow-brown yellow-brown broadly vittate, bright yes feeble deep, obsolete on ant. 1/3 not prominent, obsolete grey, not apparent
(S. musgravei) ® bslt_:ﬂo{jids'ky) brown-black basally moﬂzﬁizgu}/:::e to yes/no moderate shaIIga/eap;léwr(ljaerljaolzltle;;l(;)srlt)é’riorly moderate, convergent basally dark
(S. quadrimaculata) bicolored, brown-black basally moderately vittae no moderate deepest and widest anteriorly obsolete in ant. 1/4, not reaching
(8-11 rufous) base
i 1,
S.n.sp. yellow-brown yellow-brown moderately vittae, bright no? moderate obsolete in gg;a@ convergent dark
S. sandersoni yellow-brown yellow-brown bimaculate to immaculate  yes/no heavy deep, uniformly wide very promiment, slightly brownish
convergent basally
S. sinuata yellow-brown yellow-brown vittae to bimaculate no moderate-heavy deep, wide, elongate prominent grey, not apparent
S. williami . . . . . moderately deep, . .
( ) yellow-brown yellow-brown faintly vittae no moderate-heavy widest in middle prominent in basal half dark ( females)
S. xylonastis yellow-brown yellow-brown faintly bimaculate no feeble deepest and widest anteriorly, low, obsolete in anterior 1/4, grey, not apparent

obsolete in anterior 1/4

convergent posteriorly

AVAIN14
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Stenelmis Verification Table Continued

Species

Pronotal granules

small,

Tibial
Ridge?

Tarsomere 5
Type 1 - widens gradually
Type 2 - widens abruptly

Tarsomere 5
521-4
5<1-4

Aedeagus
with flange?
tip shape

Size (mm)

Other

tarsomere 5 darker basally, NC specimens small in size (2.5-

S. antennalis relatively dense yes Type 2 5>1-4 yes 24-33 2.8); on wood, roots in large rivers
S. bicarinata large, sparse Type 2 5>1-4 yes 2.9-3.7 gravelly rocks, streams
. moderately large, 5<1-4, : pronotum longer than wide; on rocks on medium to large
S. concinna relatively dense ves (small Typel with process no 32-3.9 rivers; Mountains
S. convexula very small, sparse yes Type 2 521-4 yes 2.7-35 shiny and convex between umbones
small, 5=1-4, . bicolored femora with apices lighter, stout.; deep elytral
S. crenata relatively dense yes Type 1/ Type 2 small process yes 27-38 punctures; most common and tolerant sp.
S. decorata* basal cluster (females) yes Type 2 521-4 no 2.6-3.5 large rivers
S. fuscata small yes Type 2 521-4 yes 3.2-4.0 small, sandy streams
S. gammoni yes Type 2 5>1-4 yes 2.3-2.6 tarsomere 5 bicolored; rocks in swift, clean rivers
none (microgranulate), large, deep elytral punctations, femora punctate, not
(S. grossa) yes Type 2 521-4 yes 2.7-4.1
. tomentose - o granulate; unique aedeagus; coastal?
S. harleyi n;\?:r?lryagztltae;gz’ Type 2 5=1-4 yes 2.1-25 medial elytral carina darkly contrasting with bright, wide vittae,
moderately large, }
(S. humerosa) evenly scattered Type 2 5>1-4 yes
S. lignicola relati\llzrlgiense no Type 2 5>1-4 yes 2.6-3.3 on wood
large, } . NC specimens are small and bimaculate, vittae often indistinct

S. mera relatively dense yes Typel 5<1-4 no 2331 medially; on rock in swift rivers

A A large, yes (large, tibia light with dark apices; male basomesal triangles with a
S. mirabilis relatively dense tooth-like) Type 2 5>1-4 yes 25-3.2 grey, transverse bar near base

. . large, deep elytral punctures; in gravel of small streams,
2 - B
S. morsei large (on disc), dense : Type 1 5<1-4 no 2227 Lumber R., medial elyrlal carina dark and conspicuous
(S. musgravei) mw:;;?'e'g'ge’ yes Type 2 51-4 yes 2.3-3.0
(S. quadrimaculata) 5>1-4 yes 2.7-3.3 in shallow lakes
S.n. sp. rsnn;g!rtaolgﬂyogs;;ee’ Type 2 5>1-4 ? 2.4-2.7 Little R. in Lumber R. basin
q moderately large, > 5<1-4, pronotum wider than long; rocky areas of swift medium to

S. sandersoni dense no (?) Type 1 large process no 3138 large rivers

. moderately large, - . anterolateral angles divergent; punctures deep on elytral disc;
S. sinuata dense no Type 2 521-4 yes 3.0-3.7 in small, sandy and acidic streams
(S. williami) very small, sparse yes Type 2 5>1-4 yes 2.6-3.2
S. xylonastis small (NC pop), no Type 2 521-4 yes/ pointed 2.7-3.6 on wood

sparse
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PTILODACTYLIDAE

Family Diagnosis. Larvae— body form cylindrical; legs 5-segmented, adapfiedwalking; abdomen with nine
segments, without operculum.

Adults — terrestrial. Small, 3.2-6.0 mm; body wedge-gltbfp oblong-oval, typically widest past middleedftra; soft-
bodied, unicolorous; antennae inserted below eyesnotum partly conceals head, constricted antgridarsi
pentamerous; abdomen with five visible sterna.

Generain NC: Anchytarsus

Notes: Adults of the toe-winged beetles are terrestral are rarely encountered during typical aquatiomimg. Of
the two aquatic ptilodactylids taxa that occur le teastern USAfchytarsus bicololand Paralichas trivitti§ only
Anchytarsusccurs in North Carolina.

Anchytarsus

Genus Diagnosis: Larvae— see Family diagnosisAntennal long, darkdorsum with each segment bearing two
transverse rows of widely spaced punctures, oreriantand one posterior, each puncture bearingaleag seta;
last abdominal segment with numerous finger-likés gwith two curved lobes covered with long dagpinss,
dorsum slightly carinate lateraljycolor yellowish-brown to brown with pronotum, likand last tergite darker.
Adults — terrestrial. See Family diagnosis. Small, i+8;; antennae slender, filiform; pronotum obtusabrgined
laterally; middle coxae separated the same distandbe forecoxae; elytral striae impressed wigble punctures,
intervals finely punctate; color black, legs paler.

Habitat: Lotic. Small clear streams on submerged decawymgd.

Distribution and Occurrence: A mostly Mountain and Piedmont taxo@ommon but in low numbers.

Speciesin NC: TAKE TO SPECIES- bicolor

Notes: Anchytarsus bicolois the only species dAnchytarsusn North America. Adults superficially resemble

psephenid adults thus a diagnosis is provided.

Taxonomic refer ences:
larvae and adults:
=Ciegler, J.C. 2003. Water Beetles of South CarolZiamson University Public Service PublishingAdults only
= Epler, J. H. 2010. The Water Beetles of Floridan Identification Manual for the Families Chrysoidele, Curculionidae, s Dryopidae, Dytiscidae,
Elmidae, Gyrinidae, Haliplidae, Helophoridae, Hyehi@lae, Hydrochidae, Hydrophilidae, Noteridae, Reefmlae, Ptilodactylidae, Scirtidae. Florida
Department of Environmental Protection, Tallahassee
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Confirmed beetle genera and species occuring in North Carolina with distributional and tolerance data. M = Mountains, P = Piedmont, CP = Coastal Plain, SB = Slate Belt, SH = Sand Hills.
x = found at 2-25 waterbodies, X = 26-50 waterbodies, & = more than 50 waterbodies (predominate ecoregion). The number "1 " indicates that the taxon has been collected from only 1
waterbody. Taxa without tolerance values have less than 50 records with an associated final bioclassification. A = Adult, L = Larva. Lentic taxa may be underrepresented on this table.

Ecoregion *
Taxonomic Hierarchy Selected NCE Total Ref.
Level llI Tol. No. BAU Spec.
Level IV ;
_— —— ————  Value Records* Avail
Family Genus Species SB SH
Dryopidae
Helichus ® ® X ® X 4.1 1999
basalis LeConte, 1852 X X X X 0.5 121 A
fastigiatus (Say, 1824) X X X X 1 109 A
lithophilus (Germar, 1824) X X X X 3.0 77 A
striatus LeConte, 1852 1 1
Dytiscidae
Acilius X X X - 14 A
confusus Bergston & Miller, 2005
fraternus (Harris, 1828)
mediatus (Say, 1823) A
Agabetes 6
acuductus (Harris, 1828) X X
Agabus X X X X 55 A
ambiguus Say, 1823
astrictovittatus (Larson & Wolfe, 1998) transfer to Platambus not recognized
bifarius (Kirby, 1837)
disintegratus (Crotch, 1873)
erythropterus (Say, 1823)
flavovittatus (Larson & Wolfe, 1998) transfer to Platambus not recognized
gagates Aubé, 1838 A
johannis (Fall, 1922) transfer to Platambus not recognized
obtusatus (Say, 1823) transfer to Platambus not recognized
punctatus Melsheimer, 1844
seriatus (Say, 1823) transfer to llybiosoma not recognized
stagninus (Say, 1823) transfer to Platambus not recognized
xyztrus Larson, Alarie & Roughly, 2000
Anodocheilus
exiguus (Aubé, 1838) X 2 A
Bidessonotus X 1 21 A
inconspicuus (LeConte, 1855)
longovalis (Blatchley, 1919)
pulicarius (Aubé, 1838)

* Records in the Piedmont (distributional data only) do not include Slate Belt or Sand Hills records.  ** Total Records are through Sept 2011. *Records are historical.



Ecoregion *

Taxonomic Hierarchy Selected Total

Level lll . No. BAU

Level IV
Family Genus Species P CP SB SH

Dytiscidae (cont.)
Celina X 1 X X 21 A
angustata Aubg, 1838
contiger Guignot, 1947
grossula LeConte, 1863
hubbelli Young, 1979
imatatrix Young, 1979
pulustris Young, 1979
slossoni Mutchler, 1918
Copelatus X X X X 1 54
caelatipennis Aubé, 1838 A NC subspecies - C. c. princeps
chevrolati Aubé, 1838 A NC subspecies - C. c. chevrolati
glyphicus (Say, 1823)
punctulatus Aubé, 1838 jr. synonym of C. glyphicus not accepted
Coptotomus 1 X ® 1 1 85 131
interrogatus (Fabricius, 1801)
longulus LeConte, 1852 NC subspecies - C. I. lenticus
loticus Hilsenhoff, 1980 LA
venustus (Say, 1823)
Cybister 10

Records **

2 NC subspecies - C. f. crotchi,

fimbriolatus (Say,1825) X X LA C. f. fimbriolatus

Desmopachria X X X 1 5
convexa (Aubé, 1838) A
grana (LeConte, 1855)
leechi Young, 1981

Dytiscus X X X 1 32
carolinus Aubé, 1838
hybridus Aubé, 1838

Graphoderus

liberius (Say, 1825)
Heterosternuta

alleghenianus (Matta & Wolfe, 1979)

pulcher (LeConte), 1855)

wickhami (Zaitzev, 1908)

Hoperius

planatus Fall, 1927 1 1 Conoho Creek, Martin County, 2004




Ecoregion *

Taxonomic Hierarchy Selected — Total L
Level Il Level IV Tol. No. BAU Spec.
_— — ————  Value Records* Avail
Family Genus Species M P CP SB SH
Dytiscidae (cont.)
Hydaticus X 1 4 A

aruspex Clarke, 1864

cinctipennis Aubé, 1838
Hydrocolus 1 1 A Hydroporus oblitus group in some literature

filiolus (Fall, 1923)

oblitus (Aubé, 1838)

persimilis (Crotch, 1873)

stagnalis (Gemminger & Harold, 1868)

does not include records before Neoporus et al.

Hydroporus X X X X X g e A were elevated to generic status

americanus Aubé, 1838
brevicornis Fall, 1917
niger Say, 1823
ruficeps  Aubé, 1838
rufilabris Sharp, 1882

signatus Mannerheim, 1853 A NC subspecies - H. s. youngi
Hydrovatus 30
pustulatus (Melsheimer, 1844) X X X X X A 2NC SUbSFIfC'eS - H. p. compressus,
. p. pustulatus
Hygrotus
farctus (LeConte, 1855) X X 5
nubilus (LeConte, 1855)
llybius X X X 12
biguttulus (Germar, 1824) A
incarinatus Zimmermann, 1928
oblitus Sharp, 1882
Laccophilus X X X X X 9.8 128
fasciatus Aubé, 1838 A NC subspecies - L. f. rufus
gentilis LeConte, 1863 NC subspecies - L. g. gentilis
maculosus Say, 1823 A NC subspecies - L. m. maculosus

proximus Say, 1823
schwarzi Fall, 1917
Laccornis X X X X 14
difformis_(LeConte, 1855)

* Records in the Piedmont (distributional data only) do not include Slate Belt or Sand Hills records.  ** Total Records are through Sept 2011. *Records are historical.



Ecoregion *

Taxonomic Hierarchy Selected Total Ref.
Level lll No. BAU Spec.
Level IV X
- Records ** Avail.
Family Genus Species M P CP SB SH
Dytiscidae (cont.)
Liodessus X X 3
affinis (Say, 1823)
crotchi Nilsson 2001
noviaffinis Miller, 1998
Lioporeus X X X X X 40 86
pilatei (Fall, 1917) X X X X 35 A
triangularis (Fall, 1917) X 1 1 6 A
Matus
bicarinatus (Say, 1823)
ovatus Leech, 1941 X 3 A 2NC S“jjpscflzmxe; ovatus,
Neoporus X ® & ® x 5.0 491
aulicus (Aubé, 1838)
blanchardi (Sherman, 1913)
carolinus (Fall, 1917)
cimicoides (Sharp, 1882)
clypealis (Sharp, 1882) A
dilatatus (Fall, 1917) A
dixianus (Fall, 1917) A
gaudens (Fall, 1923)
hybridus (LeConte, 1855)
lobatus (Sharp, 1882)
lynceus (Sharp, 1882)
mellitus (LeConte, 1855) X X X X X 39 211 A
shermani (Fall, 1917)
striatopunctatus (Melsheimer, 1844)
undulatus (Say, 1823)
venustus (LeConte, 1855) A
vittatipennis (Gemminger and Harold, 1868)
Prodaticus X 1 4
bimarginatus (Say, 1834 ) X X 22 A previously Hydaticus bimarginatus
Rhantus 17
calidus (Fabricius, 1792) 1 X X X
Stictotarsus
griseostriatus (De Geer, 1774) X X X X X 5.0 98 previously Deronectes griseostriatus




Ecoregion *

Taxonomic Hierarchy Selected NCBI Total
Level llI Tol. No. BAU
_— 0 0 ﬂ Value Records **
Family Genus Species M P CP SB SH
Dytiscidae (cont.)
Thermonectus 1 X 6
basillaris (Harris, 1829) 1 1 A
nigrofasciatus (Aubé, 1838) NC subspecies - T. n. omaticollis
Uvarus
falli (Young, 1940)
granarius (Aubé, 1838)
inflatus  (Young, 1950)
lacustris (Say, 1823) 1 1 A White Oak R., Jones/Onslow Co. , 2010
rogersi (Young, 1941)
Elmidae
Ancyronyx
variegatus (Germar, 1824) ® ® ® ® ® 6.8 2039 LA
Dubiraphia ® ® ® X & 55 1477 A
bivittata (LeConte, 1852)
quadrinotata (Say, 1825) X X X X 14 A
vittata (Melsheimer, 1844) X X X X X 5.0 124 A
Gonielmis
dietrichi (Musgrave, 1933) X X (039 30 A
Macronychus
glabratus Say, 1825 ® ® ® ® & 47 2398 A
Microcylloepus
pusillus (Leconte, 1852) X X X X 33 264 A 2NC subspecies - M. p. pusillus
M. p. aptus
Optioservus X X X X X 2.1 639
immunis (Fall, 1925) X 14 A
ovalis (LeConte, 1863) ® X X X 2.1 262 A
trivittatus - (Brown, 1930) X X 37
Oulimnius X X X X 80
latiusculus LeConte, 1866 ® X X X 1.9 209 A
nitidulus (LeConte, 1866) X 1 17 A
Promoresia X X 1 X 1 3.1 104
elegans (LeConte, 1852) ® X X X X 2.1 585 A
tardella (Fall, 1925) ® X X 0.0 256 A
Stenelmis ® ® & ® ® 5.6 1913
antennalis Sanderson, 1938 1 1 X X 14 A
bicarinata LeConte, 1852
concinna_Sanderson, 1938 X 9

* Records in the Piedmont (distributional data only) do not include Slate Belt or Sand Hills records.  ** Total Records are through Sept 2011. *Records are historical.



Ecoregion *

Taxonomic Hierarchy Selected NCBI Total Ref.

Level lll Tol. No. BAU Spec.

Level IV
Family Genus Species M P CP SB SH

Elmidae (cont.)
Stenelmis (cont.)

Value Records*  Avail

convexula Sanderson, 1938 1 X X 15 A
crenata (Say, 1824) X 059) X X X 7.8 158
fuscata Blatchley, 1925 X 1 X 1 1 20 A
. . described from NC,
gammoni White & Brown, 1976 X X 13 A

Significantly Rare (NC NHP 2008)

grossa Sanderson, 1938

harleyi Schmude, 1992 1 1 A

allotype from NC,
Stenelmis sp. C in Ciegler (2003)

humerosa Motschulsky, 1859
hungerfordi Sanderson, 1938

lignicola Schmude & Brown, 1992 1 X X X 26 A
mera Sanderson, 1938 X 1 X X 15
mirabilis Sanderson, 1938 X 1 8 A
morsei White, 1982 X 3 A
musgravi Sanderson, 1938
new species (Little R) A records for a n. sp. from Tar R are unverified
quadrimaculata Horn, 1970
sandersoni Musgrave, 1940 X X X 33
sinuata LeConte, 1852 X X 17 A
williami Schmude, 1992 Stenelmis sp. B in Ciegler (2003)
xylonastis Schmude & Brown, 1992 X X X X 35 A

Gyrinidae

Dineutus ® ® & ® ® 5.0 1668

americanus Linnaeus, 1788
angustus Leconte, 1878
assimilis Kirby, 1937
carolinus LeConte, 1868
ciliatus Forsburg, 1821
discolor Aube, 1838
emarginatus Say, 1823
horni Roberts, 1895
nigrior Roberts, 1895
robertsi Leng, 1911
serrulatus LeConte, 1868 1 X 8 A




Ecoregion *

Taxonomic Hierarchy Selected Total Ref.

Level lll . No. BAU Spec.

Level IV

—_————————————— _— Records *% Avail.
Family Genus Species SB SH

Gyrinidae (cont.)
Gyrinus ¥ ® & X X 5.8 624 A
aeneolus LeConte, 1868
analis Say, 1823
aquiris LeConte, 1868
bifarius Fall, 1922
elevatus LeConte, 1868
gibber LeConte, 1868
marginellus Fall, 1922
pachysomus Fall, 1922
pectoralis LeConte, 1868
pemitidus LeConte, 1868
rockinghamensis LeConte, 1868 described from NC
sayi Aubé, 1838
woodruffi Fall, 1922

Haliplidae

Haliplus X X X X 55 A
annulatus Roberts, 1913
confluentus Roberts, 1913
fasciatus Aubé, 1838 1 X 10
leopardus Roberts, 1913
mutchleri Wallis, 1933
pantherinus Aubé, 1838
pseudofasciatus Wallis, 1933
punctatus Aubé, 1838
triopsis Say, 1825

Peltodytes X X &® X X 8.4 757
bradleyi Young, 1961
dietrichi Young, 1961
dunavani Young, 1961 1 X 5 A
duodecimpunctatus (Say, 1825) X X 1 18 A
floridensis Matheson, 1912
lengi Roberts, 1913

muticus (LeConte, 1853) X 3

oppositus Roberts, 1913

sexmaculatus Roberts, 1913 X X X X 14 A
shermani_Roberts, 1913 1 X

* Records in the Piedmont (distributional data only) do not include Slate Belt or Sand Hills records.  ** Total Records are through Sept 2011. *Records are historical.



Ecoregion *

Taxonomic Hierarchy Selected 115z Total L
Level lll Tol. No. BAU Spec.
Level IV Avail
0 ————— ——————— —————  Value Records** Var
Family Genus Species SB SH
Helophorus X X X X 53
linearis LeConte, 1855
lineatus Say, 1823 A
mariinicollis Smetana, 1985 A
Hydrochus X X X X X 63 A

excavatus LeConte, 1855
foveatus Haldeman, 1852
rufipes Melsheimer, 1844
simplex Leconte, 1851

subcupreus Randall, 1838

sp 2 "H. prolatus" Hellman 1975 unpublished Dissertation

sp 4 "H. sandrae" Hellman 1975 unpublished Dissertation

sp 5 "H. undulatus” Hellman 1975 unpublished Dissertation

si 6 "H. woodi" Hellman 1975 unpublished Dissertation
Anacaena X 1 1 4

limbata (Fabricius, 1792)
suturalis (LeConte, 1866)

Berosus X X ® X X 8.8 642 LA
aculeatus LeConte, 1855
corrini Wooldridge 1964
exiguus (Say, 1825)
fraternus LeConte, 1855
infuscatus LeConte, 1855
ordinatus LeConte, 1855
pantherinus LeConte, 1855
peregrinus (Herbst, 1797)
pugnax Leconte, 1863
sayi Hansen, 1999

Cymbiodyta X X X X 1 36 LA
blanchardi Horn, 1890
chamberlaini Smetana, 1974
eumera Smetana, 1974
rotunda (Say, 1825)
semistriata (Zimmermann, 1869)
vindicata Fall, 1924




Ecoregion *

NCBI Total

Taxonomic Hierarchy Selected L
Level Il Tol. No. BAU Spec.
Level IV X
- - ————— Value Records**  Avail
Family Genus Species
Hydrophilidae (cont.)
Derallus
altus (LeConte, 1855) 1 X X X 1 16
Enochrus X X @ X X 8.5 170 L
blatchleyi (Fall, 1924)
cinctus (Say, 1824)
consors (LeConte, 1863)
consortus Green, 1946
fimbriatus (Melsheimer, 1844)
hamiltoni (Horn, 1890)
interruptus Gundersen, 1977
ochraceus (Melsheimer, 1844) X 4 A
pygmaeus (Fabricius, 1792)
reflexipennis (Zimmermann, 1869)
sayi Gundersen, 1977 1 1 A
sublongus (Fall, 1926)
Helobata
larvalis (Horn, 1873) X 1 1 6 A
Helochares
maculicollis Mulsant, 1844 X X X 7
Helocombus
bifidus (LeConte, 1855) X X X X 1 14 A
Hydrobiomorpha
casta (Say, 1835) 1 X 3 L
Hydrobius X X X X 4 L
fuscipes (Linnaeus, 1758)
melaenus (Germar, 1824) X X 5 A
tumidus LeConte, 1855
Hydrochara X 3
brevipalpus Smetana, 1980
occulta (Orchymont, 1933)
soror Smetana, 1980 1 1 A
spangleri Smetana, 1980
Hydrophilus
ovatus Gemminger and Harold, 1868 a.k.a. Dibolocelus ovatus
trianqularis _Say, 1823 1 1 2

* Records in the Piedmont (distributional data only) do not include Slate Belt or Sand Hills records.

** Total Records are through Sept 2011.

*Records are historical.



Ecoregion *

Taxonomic Hierarchy . Selected Total Ref.
Level Il . No. BAU Spec.
Level IV X
EE———SEEERN ===t Records ** Avail.
Family Genus Species CP SB SH
Hydrophilidae (cont.)
Laccobius X X X X 6.5 99
agilis (Randall, 1838) 1 1
minutoides Orchymont, 1942 A
reflexipenis Cheary, 1971 X 3 A
Paracymus 1 X X 8 A (cond.)
confusus Wooldridge, 1966
dispersus Wooldridge, 1966
nanus (Fall, 1910)
subcupreus (Say, 1825)
Sperchopsis
tesselata (Ziegler, 1844) ® ® X X X 44 420 LA
Tropisternus ® ® & X X 9.3 434 L
blatchleyi Orchymont, 1922 X A NC subspecies - T. b. blatchleyi
collaris (Fabricius, 1775) X X A
lateralis (Fabricius, 1775) A NC subspecies - T. . nimbatus
natator Orchymont, 1938 1 1 2 A
quadristriatus (Horn, 1871) NC subspecies - T. g. quadristriatus
Noteridae
Hydrocanthus 1 X X X 1 81 A
atripennis Sharp, 1882
iricolor Say, 1823
oblongus Sharp, 1882
Notomicrus
nanulus (LeConte, 1863) 1 1 A confirmed by K. Miller
Suphisellus X X 1 13 A
bicolor (Say, 1830) NC subspecies - S. b. punctipennis
puncticollis (Crotch, 1873) X 2 A
Psephenidae
Dicranopselaphus
variegatus Horn, 1880 collected by outside agency from Coastal Plain
Ectopria
nervosa (Melsheimer, 1845) ® X X X X 4.3 475 L
Psephenus
herricki (Dekay, 1844) X & X X & 2.3 1437 L




Ecoregion *

Taxonomic Hierarchy Selected NCBI Total Ref.
Level Tol.  No.BAU  Spec.

Level IV )
———————  Value Records*  Avail

Family Genus Species SB SH

Anchytarsus

bicolor (Melsheimer, 1846 XD ® X X X 24 369 L

Cyphon X 4 L

collaris (Guérin and Méneville, 1843)
cooperi Schaeffer, 1931

obscurus (Guérin and Méneville, 1843)
perplexus Blatchley, 1914

ruficollis iSai, 1825i

Cyphon (cont.)
variabilis (Thunberg)
Scirtes 1 X X X 1 81
orbiculatus Fabricius, 1801
ovalis Blatchley, 1924
tibialis (Guérin and Méneville, 1843)

version 2, 7 Oct 2011

* Records in the Piedmont (distributional data only) do not include Slate Belt or Sand Hills records.  ** Total Records are through Sept 2011. ¥ Records are historical.
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