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ABSTRACT
The tribe, genera, and sukgénera are redefined based on

Characteristics of adults and larvae. Feour subgenera of

B by sy .

“laphrus Fabricius 1775 are recognized: Arctelaphrus Sem%nov

1926, Neoelaphrus Hatch 1931_uith three species groups,

Elaphrus, and Elaghroterus Semenov, 1895. Recognized are 34
' P

species and 2 subspecies. Keys are given to elaphrine

~genera, and- to subgenera, sgeciés and subspecies of Llaphrus

for adults and known larvae. . | (
Described as new is E. l;_grotg; (type locality: United .

States: Matyland, Bowlie). Synonymies proposed for the first

time are: subgenus Elaphrotatus Semenov 1895 = Elaphroterus

- 3
Semenov. Elaphrus ruscarius foveatus Pierce 1948 = Elaphrus
. ‘ A
finitimus Casey 1920; Elaphrus‘clairvillei lynni Pierce 1948

= Elaphrus clairvillei Kirby 1837.

Given for each species as appropr;ate are; sydonymic
list, diagnostic combination and description of adu&és.and
larvae, diécussion of vari.+tion, derivation of the specific
ééithet, geographic disfributibq, éblleqting nbtes;réﬁa” 7

. t . .
taxonomic notes. Important structural characteristics are

illustrated. Geographic distributions arevmapped for .all

North American species of Arctelaphrus and Neoelaphrus.
Descriptions of most species are augmented with tables of
descriptive statistics. Results of detailed statistical

analyses of geographic variation are mapped and discussed

for members of some North American species.

dv
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Relationships of.genera and sdbgeneta of'Elaphrini are
established ué&ng sepafétely'the prdcedures of phenetic~and
evolutionafy—claL.stiC systematics based independently on
Ccharacte ElbthS of adults and larvae. The phenetlc qystems
of assoc1atlon bas;d on adults and larvae are 1ncongruent at
the generlc levpl but congruent at the subgeneric level, ?he
cladlstlc Systems of association based on adults and larvae

are congruent, and differ from the phenetic system at. the

generic level and in associating Neoelaphru#®at the

subgeneric level. The incongruent bhenetic systems'are
explained in terms of evolutionary rates. A phylogeny is
reconstructed fdfagenera, subgenera and_speéies of
Agg;g;gégigg and Neoelaphrus based on structural
:characteristics of adults and larvae. From the recoustrzéked
phylogeny an arrangement is established for the three genera
It is hypothesxzed that the ancestral elaphr01d stock
{the elaphrine ancestor and its SlSter group) evolved and

radiated inh tropical Asia where it becane extinct except for

T the immediate ancestor 6f“fHé“Elaphrines surviving in
temperate northernmost central Siberia in the Late
Cretaceous. There it radiated and gave rise to extant genera

and subgenera. In the Oligocene, as the temrperate zone was

expandlng, the ancestor of Neoelaphrus reached Beringia and -

-

by the Early Miocene separated into two lineages. The
Asiatic lineage gave rise to ‘extant members of the

uliginosus grouﬁ while the North American lineage gave rise

i



mixed mesophytic“fotest; and a more cold hardy lineage, "the
gggggg§ group. The cupreus stock extended'over cold
temperate Beringia in the Late Niocene./Qhe stock was
divided by contfﬁued Climate detetioration giving rise fo[
tﬁe sibiricus lingage in Asia and the gigigxi;;g; lineage in
North America. he.history of elaphrihé evolution is a ‘
Succession whereby ancestral peripher¥l elemepts extend.into
areas of low competition pressure fol}oued by rédiation.

/
This pattern was repeated with the formation of the cold b

. B !
. , X / - . :
temperate, Boreal and arctic zones. The .pattern is basically
' in one direcrion from areas of intense competition to areas
of less competition (smaller land masses,  new climatic

e

zones, high altitude regiens, cr peat bogs).

—— . . .

vi . N
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1.0 Introduction

Since capturing my first ElagggggiFabr1c1us 17175
specxmen in 1964, I have remalne&\exc1ted by these little
jewels., Adults o St species are beautifully sculptured,
and some brilliantly coloured. Moreover, the marked
specialization in habitat requirements of many species
fascinated me (Goulet, 1964) .

Adults of Elaghrus are extremely easy to recognize-
because of their cicindeloid shape, and because of the fohr
rows of very lakge elytral depressions (pits). However
North American species of the subgenus El_g_rus could unot be
1dent1t1ed until Lindroth's (1967a) superb review. Pronotal
shape, a chargcter used extensively by earlier authors,
along with inadequate descriptions, and'very few specinmens,
contriﬂutéd to confusion among taxonomists. Many names were
created during the 1800's, of uhich‘about 45% appiy to
récognized taxa. In the earlf ;;00'5, the confusion became -
vorse as oniy 15% of the then,described taxa are recognized
today. The taxonomic situation disco§raged entémologists
from studying these beetles except for a few rather distinct
taxa.déscribed in the past 30 years. Lindroth, in his
revision, recognized 14 North.American taxa and suggested
problems in need of taxonomic study. He laid solidly the
ground for fdrther studies; In pért, if I was able to see

Eh
Y

more, it was because I was stdhding on the shoulders of this

giant.




This work is'intended d4s a continuation of Lindroth's
work. I deal more with intrasgecific variatidn, larvae,
behavior, and habitat”requirements. Although I tocus much of
my efforts on North American species, I include all

Euroasiatic taxa known 'to me. However, I have not included

detailed treatment of the species of Elaphrus (sensu

large amounts of structural evidence on adults and larvae,
not only to test independently phylogenetic reconstructions
for congruency but also to help students of fossil insects,
who must work with fragments of specimens. These data éhould
he}p place Lindroth's classification of genera and subgenera
of the world Elaphrini on a more solid base. I discuss
phyletic relationships between species of each subgenus and.
attempt to trace past zoogeographical events.

g;g;ggg;g riparia Linnaeus, 1758, was the first
:fbrmally recognized species of g;ggggg§.‘Fabricius (1775)

erected the genus Elaphrus to include the above species and

others that are today in Notiophilus Duméril, 1806, and
Bembidion Latreille, 1802; and ‘escribed E. uliginosus

Fabricius. Latreille (1810) established E. riparius as type
_published the first revision and restricted Elaphrus to its
- bresent Concept. Some authors after Dejean used the genus
g;gghrgg in a wider sense: Brullé (1834) included Pelophila
bejean, 1828, and Q;ethisa Bonelli, 1810; and Lacordaire

(1854) added Opisthius Kirby, 1837. However, Dejean’s



€oncept was generally aécepted.
It became apparent to Semenov (1895, 1926), who was

were natural groups amony the species, and he arranged the

species in five subgenera. Hatch (1951) published two

~

nomenclature changes. Larvae were first°described by
Schiddte (1867) ., Major advances in knowledge’of larvae were
nade by van Emdem (1942), Lindroth (1954), and Luff (1976),
and now all elaphrine genefa and subgenera-canAbe
recognized. v

From the mid 1800's, numerous local faunas mostLy in.
Europe were published (psiki, 1933, meﬁtioned all older
faunas; Antoine, 1955; Chagnon and Robert, 1962, Freude et
al., 1976; Hatch, 1953; Jeannel, 1941, 1942; Lindroth 1961,
1974 ; and Nak;ne, 1973). In a few recent works, the precise
habitat is described, but Lindrcﬁh (1949), ‘Goulet (19645,
and especiallylﬁauer {1974) provided much ihsight about
behaviour, ecological reiationsh'ps, and‘dispersal pétential
of some species of Elaphrus.

In this study, I provide‘the basis for a similar study
of the Asiatic fauna. I hope that my work will not only make
possible identification of specimens, but élso stimulate
more detailed ipvestigations into theféggyvproblems in
evolutionafy biology that rénder members of this genus so
interesting. Thﬁs, I have ,attempted to unravel some oflthe
many puzzles in spéciation of North American Elaphrus, to

put on a firmer base the Euroasiatic Elaphrus complex, and



to point out the many problems that demand particular

attention. | '



2.0 Materials and Methods
2.1 Materials

I' based this.study on aﬁout 18,000 a@&ltsf(1500
European) and 400 larvae (20 European). Most ééecimeng of
aqut beetles were loaned to 'me by various institutions and
private coliections in Canada, United States, and Europe.
Others came through collecting by G. E. Ball, J. Belicek, H.
E. Frania, F. Goulet, D. H. Kavanaugh, and myself. iarval
material came mostly fronm my collection (host of them ex
ovo) ana very important material from C. H. L;ndréth
;Sweden) and T. Bauer {Austria). Fossil fragments from
Pleistocene and Pliocene deposits were providéd by.J. V.
Matthews, A. Morgan, A. Ashworth, and R. E. ﬁorlan. The
following abbreviations, mostly from Arnett and Samuelson
(1961) , represent these collections and their respective
curators.

ALér College Bourget, C.P. 1000, Rigaud, Quebec;
AMNH Departmenf of Entomoloéy Collection, American Museum of
.Natural History, Central Park West at 79th Street, New

York, New York 10024; L. H. Herman.

ANéP Depar£ment of Entomology Collection, Aéademy of Natural

Sciencés, 19th and Parkway, Philadelphia, Pennsylvania

19103} M. G:.. Emsley.

BMCS Musee d'Histoire Naturelle de Bale, Bale Suisse; W.

Whittmer.



BMNH

BMSC

BMUW

CASC

CDAE

CISscC

" CNCI

CSLB

CUIC

DEFW

.

Department of Entomolcgy, British Museum of Natural
History, Cromwell Road, London, SW.7 5BD, England; R.
Aldridge.

Buffalo Museum of Science, Humbolt Park, Buffalo, New
York 14211; H. W. Charnley.- J
Burke Museum, Department of goology, University of
Washington, Seattle, Washington 98105; M. H. Hatch.
Departmént of Entomology, Californmia Academy of
Sciences, Golden Gate Pérk, Sah Francisco, California
94118; D. H. Kavanahgh.

Bureau of Entomology, State of California( Depaftment
of Agriculture, 1220 N. St., Sacramentb,iééliﬁornié |
95814; T.N. Seeno.

California Insect Survey, [ vision of Entomology and
Acarology, University 6f Califorpia, Berkeley,
Califormnia 94720; J. A. Chenmsak.

Canadian National Collection of Insects, Biosystematicé
Research Institute, Canada Deéartﬁent of Agriculture,
Ottawa, Ontarib K1A 0C6; ‘Jd. E. H. Martin.

Entomological Collections, California State College ét
Lonngeach, Long Beéch, California 90801; E. L.

Sleeper. |

Cornell Uhiversity Insect'Collection,vDepartment of
Entomology, Cornell‘University, Ithaqa, New York 14850;
L. L. Pechuman. |

pepartment of Entomology, Fisheries and Wildlife

Collection, University of Minnesota, St. Paul,



DEUN

DHKa

DMNH

DRWh

DZEC

EJKC

EMUS

ESUW

FGAC

FMNH

FNYC

Minnesota 55101; p. 4. Clausen,
Department of Eﬁtomology Collection, University of
Nebraska, Lincoln, Nebraska 68503; B. C. Ratcliffe.
D. H. Kavanaugh, Department of Entomology, california
Acadenmy of‘Sciences, Golden Gate Park, San Francisco,
Calirornia 94118, | ’
Dayton Museum of Natural History, 2629‘Ridge Ave.,
Dayton, Ohio 45414 ; E, J.. Koestner.

D. R. Whitehead, Division of Forest identification,
Agricultures Research Service, c/o United States
National Mugeﬁm, Washington, District of Columbia
20560.

Department of Zo0logy and Entomology Collécgion,
Montana State‘University, Bozeman, Montana 59715: N. L.
Anderson. | |

E. J. Kitely, 16-13th Street, Roxboro 900, Quebec.
Entomology Museun, Department of Zoblogy, Utah State
University,'Logan, Utah 84321; Wf J. Hanson.

Entomology Section Museum, Plant Sciences Division,
University of ?yoming, Laramie, Wyoming 83070; R. J.
Lavigne.

F. G. Andrews, Department of Food anad Agriculture, 1220
N Sfreet, Sacramento, cCalifornia 95814.

Insect Collection, Field Museum of Natural History,
Roosevelt Road and Lake Shore prive, Chicago, Il}igois
60605; H. 5. Dybas. . ‘ -

F. N. Young, Department of Zoology, Indiana‘University,



FRLC

Bloomington, Indiana 47401.
Forest Research Laboratory Collection, Box 4000,

Fredericton, New, Brunswick; G. R. Underwood.

- —

HGou

HHCC

ICCH

INHS

JBel

JMC1

Jdscc

JV Ma

KsucC

" LACHM

LsocC

H. Goulet, Department of Entomology, University of
Albérta, Edmontcn, Alberta.

H- éackér, 235 Randall St., San Francisco, California
9y 131,

Section of Insects and Spiders, Carnégie uuseum;
Pittsburg, Pehnsylvania 15213; G. E. Wallace. |
Insect Collection, Illinois Sta£e Natural History
Survey, Urbana, Illinois 61803; M. W. Sanderson.
Department of Zoology and Entomology Collection, Iowa
State University, Ames, Iowa SOOiO; J. L. Laffoon.

J. Belicek, Department of Entomology, University of
Alberta, Edmontcn,.Alberta.

J. M. Cicero, 13641 Terrace Bella St., Pacoinma,
California 91331,

Joe Schuh, 4039 Shasta Way, Klamath Falls,.Orégon
97601. |

J. V. Matthews, Jr., Geolocgical Survey of Carnada, 601
Booth Street, Ottawa, Ontario.

Department of Entbmology Collection, Kansas State
University, Manhattan, Kansas 66505; H. D. Blocker. -~

’ 7
Insect Collection, Los Angeles County Museum of Natural

- Hisotry, 900 Exposition Blvd., Los Angeles, California

90007; C. L. Houes.

Department of Entomology Collection, Louisiana State



MCPH

Mczc

MsucC

NCSU

NDSU

NMDC

NS MC

OSEC

0osucC

PADA

University. Baton Rouge, Louisiana 70803; B. T. Chépin.
Milwaukee City Public Museun, 860 West He}ls St.,
Milwdukee, Wisconsin 53233; K. W. MacArthur, G. R.
Nooron.

Museum cf Comparative Zoology, Harvard University,
Cambridgé, Magsachussets 02138; J. L. Lawrence.‘
Department of Entomology Collection, Michigan State
University, East Lansing, Michigan 48823; E. R.
Hoebeke. | |

Department of Entomology Collection, North Carolina

State University, Raleigh{)North Carolina 27607; D. A.

4

Young.
Entomology Department Collection, North Dakota State
University, Fargo, North Dakota 58102; R..L. Post.

N. M. Downie, 505 Lingle Terrace, Lafayette, Indiana

47901.

»
Insect Collection, Nova Scotia Museum, ‘Halifax, Nova

Sqotia; L. Martin,

Department'of Entomology Collection, Oklahoma State
Oniversity, Stillwater, Oklahoma 7u07a§ W. A. Drew.
Ohio State University Collection of Insects and

spiders, 1735 Neil Ave., Columbus, Ohio 43210; A. A.

-

Triplehorn.
Insect Collection, Bureau of Plant Industry,

Pennsylvania Department of Agriculture, 2301 North
Cameron St., Harri;burg, Pennsylvania 17120; T. J.

Hénry.
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PMNH

PURC

RFCC

ROMC

SENC

SFAC

TBau

UADE

UASHM

UBCz

ucoe

10

Peabody Museum of Natural His .v Yale Univers: New -

Haven, Connecticut 06520; K. W. Brown.

Department of Entomology Collection, Pennsylvania State
Universi£y, University Park, Pennsylvania 10802; K. C.
Kim.

Entomology Research\Collection, Department of
Entomology, Purdue University, Lafayette, Indiana
47907; A. Provonsha.

R. Freitag, Department of Biuvlogy, Lakehead University,
Thunderfﬁ&¥r\9ntanio.>”

Royal Ontario M;;;;Q, University of Toronto, Toronto 5,
Ontario; G. B. Wiggins.

Snow Entomology Museunm, Uniieristy of Kansas, Lawrence,
Kansas 66044; P. D. Ashlock.’

Department of Biology Collection, Stephen F. Auét;n
State College, Nacogdocheé, Texas 75961; W. W. Gibgop.
T. Bauer, I. Zooldgisches Institut der Univeritat Wien,

Wien, Austria. .

j’), .
Department of Entomology Collection, University of

Arkansas, Fayetteville, Arkansas 72701; E. P. Bouse.
Department of Entomology, University of Alberta,
Strickland Museum, Edmontcn, Alberta; G. E. Ball.

Spencer Entomology Museum, Department of Zoology,

.University of British Columbia, Vancouver 8, British

Columbia; G. G. E. Scudder.
Depar tment of Entomology Collection, University of

California, Davis, California 95616; R. 0. Schuster.



UCEC

UCRC

UICcH

ULIC.

UMMZ

UMRM

USNM

o
gvcce
‘UWOC

UWEH

UMKC

UZMF

—— . |

1M

Departmgut of Entomology Collection, University of
Colcrado, Boulder, Coiorado 80302; b.'N. Lanham.
Department of Entomology Collection, University of
California, Riverside, California 92502; s. TI. grommer.
Departm?nt of Entomology Collection, University of
Idaho, Moscow, Idaho 83843; W. P. Barr.

Department of Biology Insect Coilection, University of
Louisville; Louisville, Kentucky 40208; C. V. Covell.
Museum of Zoology, University of Michigan,JAnn Arbor,
Michigan 48104; R; S. Alexander. «
Entomology Research Museum, 1-87 Agrlculture Building,
Unlver51ty of Mlssourl, Columbia, Missouri 65201; W. R.
Enns.

Division of Coleoptera, Department of Entomology,
United States National Museum, Washington, District of
Columbia 20560; P..J. Spangler.

Department of Zoology Collection, University of

Vermont, Burllngton, Vermont 05401; R. T. Bell.

Department of Zoology Collectlon, Unlver51ty of Western

Ontario, London, Ontario; W. W Judd

Entomology Museum, Department of Entomology, Unlver51ty
of Wisconsin, Hadlson,lwlscon51n 53706; H.‘J. Bayer.

V. M..Kirk, Northern Grain Insect Research Laboratory,
Brookings, South Sakbta 57006.

Universitetets Zoologiska Museum, Entomologiska

Avdelningen, N. Jarnvagsgatan 13, SF-00100 Helsingfors

10, Finland; H. Silfverberg.
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Wsuc Depdriment of Entomology Collect. ashington State
University, Pullman, Washington 99163; M. T. James.
ZMLS Zoolpgical Institute, Department of Systemafics,

Unive: . y of Lund, Lund, Sweden; C. H, Lindroth.
2.2 Meth.

" 2.2.1 Collectian, Preservation and Mounting of Specimens

°

small streams, 1n swamps, sloughs, and bogs, and on muddy
surfaces. Where substrate is a thick oggaﬁic layer, beetles
gefe extracted by treading the vegetation under water. On
'substrates of very fine texture (clay, fine muds), treading
1s done slowly and gentlf moving in one directiomn to force
the be;tles cut of cracks befdre being trod upon and buried.

I used this technique only in sunny veather, because in

cloudy or rainy conditions most beetles of these habitats
. e Q

arcédgactive.

In moist but not soggy bogs, pitfall traps were most
productive because the vegetation could not be trod under
vater. I used pitfall traps with succesé in all habitats
where Elaphrus populations live. In saturated o; very vet
habitats I used a special modification of pitfall trap
requiring no digéing.(not described iﬁ this text)--such

traps vere effective even on water. To avoid bias in favor

of the more active males or rarer color forams I attempted to

/

. Q
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., Gollect all the beetles in the area.
‘ Larvae live in the same habitats as adults, but
different procedures.uere used to collect them. Some larvaé
enter pitfall traps, but a more fruitful méthod uas‘to‘

)
gently press by hand the organic beach many times at the
same spot. This yielded numerous larvae ecspecially those of
the first 1instar. On fine textured soil or imnorganic

habitats, repeated splashings with water yielded larvae. I

failed, or had very little success, with Elaphrus purpurans

Hausen, since the habitat of these insects is well drained
upper beach; nor was I able to collect larvae of E. lecontei
Crotch. Most larvae were obtained through rearing. Females

or the subgenera Elaphrus and g;gggroterus Semenov, 1895

(4
oviposit, 1in captivity, om very moist absorbent paper after

feeding; thoie of other elaphrihes oviposit on moist soil
especially if just freshly dampened (Goulef, 1976). These
£Gb techniques provide eggs of exact known age since
oviposition 1is edsily observed a few minutgs after the fed
beetles are put on the’substrate.

Preservation and preparation.- Collected adults were

killéﬁ in ethyl acetate and.mounted uniformly on points
after cleaning a;d dlssectlng the genitalia from some males.
A few specimens were kept in 70% EtOH as vouchers for reared
larvae or for dlSSQCthD. Larvae were stored in 70% EtOH
atter they’ were .left 1n§;;lllng or véry hot water for about
five minutes. This ipsures that autolytlc enzymes are

. destroyed, and, more importantly, t\et the body of a larva
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e

1s straight. This technigue 1is successful only with freshly

~killed larvae or those thrown in boiling water alive. A few

larvae were dehydrated by fréeze—drying or by chemical
means, for study with the Scanning Electron Microscope (SEHN)
or for dry mounting with the specimens with the adult
following simple method:
1. Transter larvae step by step (abou£ 24 hours/step)
through the following agents: a) alcohol 80%, b)
absolute alcchol, c) mixture of absolute alcghol and
xylene, ;nd d) pure xylene. .
"~ .2. Dry specimen on filter paper and glue to g piece of
cardboard (as fcr mounting adults in Europe).
For detailed studies ofklarvae, I mounted them in
glycerin. With this method body/B;opprtiohs are Ngeserved

i ° { Ve -
and the same specimen can be gtudied and moved easily to

different angles.

Larvae. To insure satisfactoxy results clean all

}

containers and pipéttes. v
1. If a larva is 5 to 10 mm'ionéi pierce the body
ventrally or laterally in the thorax. If larger (10 to
20 mm) pierce and enlarge opening in the abdomen. This
facilitates the next step.

2. Place the larvae in gently boiling 10% KOH for 3 to
5 minutes.
3. Transfer larvae into distilled Hatér with a vide

mouthed eye-drogpper thus avoiding collapse of the body.



‘ 15
i /

Neutralize KOH with acetic acid and/or change most of

the water several times. |

4. Transfer larvae with wide mouthed eye-dropper into

4% glycerin-water so%ution.(V/V). The best receptacles

are concave at the bottom.

5. Place the receptacle on a microscoée_slide drying

Plate where water will evaporate (60 C). 'Add more of

the glyqerin solution after a feﬁ hours. Twelve hours

or less is enough to complete the glycerin
cdncentration and impregnation proéess. The larvae are
then ready to be transferred to a ringed slide for
study.

The larvae can be preserved in closed vials of glycerin-
tor at least two years. If larvae are to be stored
indefinitely, they can be transferred to 70% aicoho;, but
for future studies, they.hust be peimpregnated by starting
at step 4. If larvae are studied at magnifications below
400X, it is not necessary to use cover slips if glycerin is
level with the upper edge of the fing.jThis greatly
facilitates positioning of specimens./The ring should be
made of a material that is éhemically stable, orithe larvae

should be on the slide for less than a month.
2.2.1.1 Rearing of Larvae

The techniques for rearing elaphrines as well as other

carabids have.been described (Goulet, 1976) . Larvae of most
3
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North American Elaphrus were reared from eggs (except E.

A, E. species B, E. viridis Horn and E. parviceps van Dyke).

The larvae of E. lapponicus were recognized by association
(Lindroth, 1954). In addition, I studied the larvae reared
from eggs cf four Euroasiatic species (E. cupreus

Duftschmid, E. riparius Linnaeus, E. aureus Mullér and E.

' LeConte and the description of Diacheila arctica Gyllenhal

recognlized by associatiOn (Lindroth, 1954). The number of
specimens for each larval instar and the locality of origin
of these speciméns or of the parents is given under
"pistribution" for each taxon. The larvae reared for this
study are obtained from a grcup of about ten females for

each species.

2e242 Externai Structures of Adults and Larvae

Y illustrate aﬁd briefly definé structures that are '
unusual or rarely mentioned in faunal works. Basic external
structures of adults areé described by Lindroth (1969), and
those of larvae by Van Emden (1942) .

Sculpture of an elytron of a specimen of g;ggg£g§
consists of fou; rows of circles (pits) and one to four rows

of very strongly reflecting surfaces {airrors) ( Fig. 111 and
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113). Pits of specimens of mcst ‘species are distinctly
outlined. At the middle of each pit (except tée two humeral
pits) is a setigerous puncture (Fig. 123). Lateral edges in
seeqimens of some species are delimited by curved ridges.
Mirfors are of similar width in specimens of some species
while in octhers one or tuo‘mirrors are wideF (Fig. 113 an@

\
117). Mifrors are distinctly outlined if the punctures
around them are Sharply separated from the mirror surface;
1f the punctures are bProgressively more scattered toward the
middle of the mirror, tﬁe mirror is indistinctly outlined.
Mirrors are contrasted if the color of the mirror is clearly
different from nearby surrace color. In this study I
retraced the origin of striae and 1ntervals. Thus the rows
of elytral pits and intervening areas are coded in function

of the original system. The rows of pits and mirrors are in

intervals'3, 5, 7 and 9, while the intervening areas are in

L

intervals 1, 2, 4, 6 and 8.

The surtace of the prcnotum of most specimens'of
Elaphrus shows, on the disc on each side of the middlé, one
to five extra depressions iermed‘discal impressions (Figq.
17a and +105); in most épeciméns one sees a large impression
near the middle\of ghe disc on each side, and one small
medial impression near the medial linear iﬁpression.

.Setae are of two types: basic and accessory. Basic
setae are those of most adulf carabids, and first instar

larvae. Accessory setae are those not or rarely found on

adult carabids, or in larvae they are the setae additional
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to thé basic setae in the second and thir% instars. In
descriptions of larvae, accessor§ setae are either major or
minor. Minor accessory setae afe smaller than major ones and’
also are less consistent in number and position than major
accessory scetae. On larvae small circular hole-1like
structures the size of a setigerous pupcture are termed
‘pores. Basic po%es fcund in first instaf larvae are aseﬁose,
p ' :

while accessory pores, have an extremely thin and small
seta. (If in doubt 'I used the expression "absent or seta
virtually absent"). Only basic setae ahd po;és of larvae are
coded. . |

Except for setae on the legs, nomenclature of setae on
adults is well undletood. Igdividual setae are not
mentioned so the nomenclature applies to groups éf setae
i.e. rows, and frihges. Setae on coxae, trochanters and
tarsi are easily located, but those of fémora and tibiae are
often very difficult to recognize. The position of a row is
a function of the position of the femur or of the tibia. If
legs of beetles are arranged vertically, the narrow edge of
the femur facing upwérd is the external surface, the
opposite surface is the internal one, the wide surface
facing anteriorly is the anterior one, and the opposite
surface is the posterior one, The same applies-to the
surfaces of tibiae and tarsomeres. Coded setal rows are
illustrated in Fig. 145, 146, 147, and 148. |

Nomenclature of setae and pores in larvae is a

preliminary effort. I use similar designations fot
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apparently homologous setae and pores. This system is basgd
on the setae and pores of first instar larvae. Setae added
in the second and third instars vary in position and number,
to a lesser or greater extent. This basic larval sysfem of
setae and pores seems to be a common feature of larvae of
Carabidae. I did not follow‘Habu's (1961) system for head
setae, as ;t was 1ncomplete,

Designation of setae and rores is derived frsm
position. It begiﬂs with a codedvname for the sclerite,
followed by posiiion of a small group of proximate setae and
pofes, and finally the position of the seta or pore inside
the group i.e. Ab6T PII-P refers to a seta on abdominal
tergunm 6 én posterior row internally and is the posterior
oné in the group. I fa;led to homologize with other
abdomina; segments:setae and pores oﬁ abdominal terga 9 and
10, and on sternum 10. Setae and pore codes are illustrated
in Pig. 76.

Microsculpture of adults and larvae is highly varied.
The terms used are briefly explained. Lines (or microscropic
.gfooves) on many surfaces form hexagonal patternms. Thé ‘
outlines of these figures are termed meshes. Meshes are
approxiﬁately circular (terméd isodiamefric) or stretched
(terned transverse) (Fig.‘151). The area inside the meshes
is the aiveola; its surface is flat, subconvex, or don;ex.
Alveolae, if eccentrically ccnvex ana elevated on one side,-
achiéve the appearance of the skin of a fish - termed scaly.

The elevated edge of the scale-like alveolae may have one or



20

o
more small to large points. In most cases, when the elevated
eége is shaped like a point or points, the outlihes of the
alveolae are misging; thus I term this microsculpture
single-pointed or multi—pointedv(Fig. 152, 153, 154, 155,
and 156).
Punctures are 1important surface features of adults of

.

Elaphrus. Punctures are circular or elongate in outline.
Their size 1s expressed as the diameter of the longest axi;
in micrcns (average values given in text). Their density 1is
expressed as distance, in micrbns, betvween tgo punctures (in
the text I give aver&ge values). Puncture edges arevshafply
outlined or; if rounded, indistinctly outlined; a sharé edge
around half the circumference is termed: edge sharply
outiined on 50% of circumference.

- Some features of nale genitalia were studied. I
examin-d only the intromittent organ (the median lobe) and
its closely associated parameres (Fig. aO);‘The spatula—%}ke
‘apex (in side view) is termed spatula or apex of median
lobe. The internal sac is the soft membranous surface
(adorned with setae, scales, sclerites, etc.) inside the
median 1obe; it is particularly eversible near apex of lobe.
Most features of the internal sac could not be studied |
except for the enormous struﬁ.(termed stylet) extended
through the Base (basal orifice) of the median lobe (Fig.
39).NIn the text, the number of male‘genitalia studied
referred to those studied completely (medién lobe and

parameres). However, I have seen many apices of median lobe

o
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(for any common species I saw 30 or more).’

I follow Noonan's (1973) terms for the ovipositor
except for the thickly sclerotized last two sclerites thaf
form the stylus (Fig. 71). The anterior sclerite is termed
basal sclerite, the posterior sclerite is termed apical
sclenité. These two sclerites were referred to in generic
and.subgeneric difcriptions. I failed to find useful
characteristics in the internal genitalia. Few ovipositors
were studied as I failed to see structural differences below
subgenus level. I studied 1 to 3 ovipositors for most
members of Elaphrini.

A,

2.2.3 Measurements
Ze2.3.1 Meristic, Mensural, and Class Characters

These data were obtained for adults with a Leitz
stereoscopic microscope at magnifications of 12.5, 18, 50,
72, 150, and 216 diameters using a micrometer eyepiece with
a scale interval of 0.05 mm at 18 diameters.

The following abbreviations indicate the measurements

" made for at least one sgmple of each Elaphrus species:

ELf—ElytralIlength from apex of scutellum to apex of

~

elytron.
FW--Elytral maximum width.
PL--Pronotal length from basal margin to anterior margin

along the central furrow.
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PH--Pronotal maximum width.
HW--Head maximum width between the external margins of the
eyes.

These measurements were used unmodified, or in ratid
combinations for statistical analysis, as follows: PL/PHW,
PL/EL, PL/EW, PL/HW, PW/EL, PW/EW, PW/HW, EL/EW, EL/HW,
EW/HW.

The fqllowing measurements were recorded on the median
lobes of male genitalia of sonme species:

ML--Median lobe length from the internal angle at base to
apex of the lobe.

AL--Length of apicél spatulaifrom’junction of the line of
maximum width of this sgatula.’ &

AW--Maximum width of the spatuia.

These measurementé were also used unmodified, dr'in
ratio combination for statistical analysis: EL/ML, EL/AL,
EL/AW; ML/AL, ML/AW,- AL/AW.

I recorded measurements oh;ﬁéad capsules of first
instar larvae. These measurements are illustrated in Fig.
17.

Measured characters were analyzed statistically.
Meristic and class characters were expressed only as means,
becausé the variance is much too high for interpretation
(Mayr, 1969). Iﬁterpretation of these means as a measure of

tendency ié a function of variability inside mples, and

degree of difference between samples. THus, markedlly .

different means within samples decrease tuéfgignif cance of
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the value observed between samples.
Measured data and their statistics enhance species
descriptions, aiding in detection of potential gene flow.

isolation between allopatric groups of specimens.
2.2.3.2 Descriptive Statistics

Except for one Ncrth American and one Euroasiatic
species known from two specimens only, I present descriptive
fstatistics of at least one sample of each species. For
samples of eight specimens (total of males and fémales, or
eight males, or eight females), I provide the following
statistics of Qispersion: range of variation, mean, two
standard errors of the mean, 1.5 standard deviation, aﬁd
coefficient of variafion (Hubbs and Hubbs, 1953). Briefly,
four standard errors of the mean difference betveen two
means signify that the probability of these means being the
* same is only 5%, or insigﬂificant. If two populations differ
in a character measured by 3.0 standard deviations (aésuming'
normal distribution), then 90% or more of the specimens. in
ohe samp. - are(likély té be different from 90% or more of
the specimens in the other population.

I .followed Whitehead (1971) in determining sample size
and its arﬁémbli. Ideally, 10 males and 10 females collected
in one loc .-ty at one tiﬁe vere used.” If neces;ary,
specimens fron localities in geographically homogeneous

areas were assembled to make a sample. Finally, with vefy
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rare species, I use all specimens available. -

I am fully éware of the inperént problems associatea
with attempts to characteriZe a much larger population with
'smaLl samples: probability'of cbtaining abnormal means
and/or standard deviationé is high, especially if. samples -
are drawn from a more extensive geogréphical area. Results
from small saﬁples increase the probability of sampling
error. To décrease the probability of misinterpretaiion, I
consider the general imp:essidp érovided,frdm:stafistics,of-
otheg éharacﬁeristics as evidegce&for probable intérq&l'v
contradictions, since it is very likely that some of the
béher characteristics will confirm a mean different from

that of the total population; and it is unlikely that most

other characteristics will show simultaneously‘'abnormal
. N Y

results.

Z2e 2.0 Illustrations

Line -drawings were made with the aid of am ocular grid
in a Leitg;sfgreoscopic dissecting microscope, or from
photographs. With complex structures, or surface microscopic

features, I used photographs from the scanning electron

microscope (SEM) . -

I provide maps .of all North American SPecies, and -
prese: - brief descriptionnof ranges of Euroasiatic
species. Special maps weré prepared tp illustrate sonme

clinal relationships, and to illustrate broad zoogeographic
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patterns.

. |
2.2.5 Description Format
The description format I follow has been used
. ) Y ) N
previously by Ball (1966), Erwin (1968), and Whitehead
(1971) . For each taxon, I record the +ollowing: synonymic
list; diagnostié\combination; description; variation;
N . \“ . 7
linguistic roots of the accepted name; notes on habitat,
life éycle, and behavior; and taxonomic notes. Under

diagnostic combinaticn and decription, each of the following

life stages is treated separately; adult, and first, second,

M '
~and third instar larvae. In the synonymic list, the

following are included: valid name, synonyms and homonyms;
and type (type species or specimens). Data in the decription
are presented geneially under t@e following heading;: head,
thorax, elytra, abdomen, wings, male genitalia, ana

ovipo§itor. ' . -(\\V//ﬁ\
. /" R

'

2.2.6 Taxonor  Method
2.2.6.1 Sorting of Taxa

Adults of Elaphrus were first sorted according to

Lindroth's (1961) treatment of Nortthmérican specieé. I

followed the Eurppéan traditional nomenclature with:

Euroasiatic species (especially Binninger's idemtification).
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B

O
Then, I arranged the material of these taxa geographically
for a more refinea intrapopulational analysis. To resolve .
vroblems of species recognition resulting from geographical
vqriation; a‘breliminary study was undertaken to identify
ggographically variable characteristics. Data and statistics ’
of dispersion were derived for sanPples of the material on |
hand yielding the best geographical coverage. 1 decided

relationships and status of specimens within each species or

complex on criteria given under species and subspecies in

e

section 2.2. Application of names to Nort! American/taxa was
based on personal examination of type specimens, or -
Lindroth's (1961) conclusions. Por most Euroasiatic t;xa,
naming was based upoh present traditiﬁh. Since Euroasiatic

material was limited, I did not attempt any nomenclatural

changes. Despite potential errors, I think that including
information about these taxa prdvides a good basis fof 
future studiés of Euroasiatic members of the subgenus
'§£§E§£g§ , and a‘betfer insight into the past history of the
North Americah:fauna.

»Aésdciati%n of males and females of edch Species was
easi‘as most‘ééeciméns of most species occur in a:special
habitat or with individuals of distinctive species, and as
males and females of a speci.s are more siailar to one g
another than to other spécies. Adglts anmnd illapu:eS?aeré
associated by rearing from eggs (gj“ggg) except fof very

distinct larvae of D. arctica and E. lappomicus.
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2.2.6.2 Criteria for Species, Subspecies and Supra-Specific
. ' {

Taxa

Species are populations or groups of populations
connected by actual or potential gene flow, but vhich are
reprbductively isclated from all other populations
(Whitehead, 1971). The biological species concept is fa:ely
tested in the field, fcr in ﬁost studies one deals with ;
preserved specimens,- and evide e for reproductive isblation
is demonstrated by structura)’ gaps. However, as a test forl

basis of structural features, in

species established on th
Alberta and at Inuvik, ‘No th,HeSt Territories, I observed
carefully a few hundred mat\ings in the field where tvovor
isted. I did not see hybrid

matings, nor special segregation of color variety among’
matihg pairs. Thus, the use of structural gaps ;n sepafating
these sympatric taxa was supported by field observations.
However, presence of a stfuctural gap is not
necessarily condqci?e to recognition of two-sbecies, as a
gene pool can ifnclude in one area more than one discrete
variety i.e. most species cf'giéggggg include two ox three
color varieties. Distribution amd habitat of the varieties
are clues for recognizing disérete intra-pdpulational
varié£ies. Two species ve:y'rarély show the same
distribution pattern, but atypical variants are likely to
show a gimilar paftern or be inside the geographicai range

"of the commom variety. It is unlikely also that two
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-,
extremely closely related species live in exactly the same

Py
//microhabitdt at the same place, unless they are not

competing. for similar sources of food, but varieties of one

species occur in a similar habitat and are likely to be

ination O0f these two criteria and

assoclated. g;

e 2
REOEAR .\ o

observation éf ﬁéting interagtions-~in the field helps to
decide the status or these phena.
Recognition ot simpatgic species 1is generally

¢ relatively easy except for circles of races with terminal -
populationé overlépping geographically. Evidence of
reproductively }solafed gene pools is provided mainly by
structural gaps. For some'species, adults are more divergent
while for others larvaé'are. lherefore in étudies related to
\definition of species or relationships betwuween speéies, I

use the total sum of characteristics of adults and

immatures.

4

It is difficult to apply the biological species concept
to allopatric phena.’For these I ccmpared first the degree
of divergence observed among»sympétric species pairs, and
studied intrapopulaﬁ;opal variation. If the
interpopulational analysis suggested no gene flow and the
structugal gaps observed were similar to those observed
among sympatric species pairs, I considered these two phena
as separate speciesJ/ ;
Subspecies are geographically delimited populations

through which gr.c »w potentially or actually exists. (I

discussed in'.?:ft' " 2.6.3 approaches to recognizing
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evidence of gene flow amonyg allopatric and parapatric
pPhena.) Subspecies are populations in the process of
speciation. I exclude frém consideration intra-deme discrete
variation, aberration, and any other variation. I also
reject statistically insignificant divergence since it might
result from adaptation to local short term selection agents
rather than longer term evolution in isolation, or.it might
be simply the result of close intefbreeding in small semi-"
isolated demes. I prefer multiple evidence as the basis for
inferring that the phena have been isolated (with little or
no gene flow) and are in the process of différentiating. of
importance in my work are behavioral and&signifii?nt mean
differences following principles outlined in section
2.2.6.3. Whitehead (1971) and Erwin (1967) among several
authors suggested that if taxa of égbspecific Eank are to be
recoénized they é@ould represent significant change in a

.

gene pool.
I also apply thersubspecies concept when in doubt about
reproductive isolaticn of allop~tric phema, following study
of many structural characteristics. With most other
geographical phena, where material was insufficient or where
the ditergence vas less significant, I used vernacular .names
derived from area of origim. { i.e., coastal form, Blue
> Mountain form etc.) to facilitate discussion.‘I hope such
designatidhs ¥ill encourage future students to investigate

more thoroughly these geographical phena, and to demonstrate

their status (species, subspecies, or not worth
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formalizing). I do not find this subspecies concept

undesirable. Sigrificant gene pool change is of value to

'students of raunistics and evolution, and such forms should

have formal names.
Supra-specific taxa are defined as groups of one or
more species separated from other such groups by a clear
gap. This derfinition 1s arbitrary atho inclusion and
results in nomenclatural instability (Simpson, 1961). In my
work the only condition I tried to sati fy was monophyly or
naturélness. I.accepted the established concept of Elaphrus
and fqur‘of its presently defined subgenera. I have n%’ddubt
about their naturalness. I also accépted the otger groups of
Elaphrini that are ranked as genera.

—

2.2.6.3 Analysis of Geographic Variation AN

:AIf 35 of two samples differed from each other by two
standard errors in one or more characteristics, 1 took it as
evidence of evolutionary divergence. Indeed, no two
populations are exactly alike since evolutionary pressures
vary in time and space. Isolation, time and selective
pressures affect the extent of evolutionary change. At the

extreme, speciation occurs wvhen two populations have

diverged sufficiently to be rebroductively isolated, and

~-._have lost feproductive links with other populations.

Stgiistically different means between proximate sanmples

suggest divergence, but study of means of intermediate
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populations'provides evidence about gene flow between the
first two populations. If the nearest populations of two
allopatric phena are the most similar, or show at least no
sign of divergence among characteristics studied, I
concluded that gene flow potentially or actually exist;d,
and thus these populations were conspecific. If these two
populationé were most divergent, or at least divergent in
one or preferably most characteristics, I concluded that
gene flow was unlikely to_exist now between these
populAtions, and thus*ihey were not conspecific (character
displacement). However, if these two populations show

~

evidence‘of gene rlow between inzermediaté populations (as
in circle of races) even 1if these popuiations are
reproductively isolated (as dembnstrated in parapatric or
symp;tric situations), I considered'them conspecific.

Like Whitehead (1971), I found that the most meaningful
statistical approach was to compare means of proximate
samples rather than other statistical parameters. These
statistics suggest whether differences between geans are or
are not resultg of ¢oincidence. ﬁpr example, if two samples
differed significaﬂtly in their aéans in one characteristié,
but an intermediate sample d;ffered from neither, I
concluded not only that the first two samples had diverged,
but also that gene flow coﬁtinued between them. If these

statistics represent quite closely the reality in field

populations, I think the pattern is unlikely to result from

chance. {
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2.2.6.4 Classification of Taxa

Systematics makes its ultimate explanation as the
development of evélutionary theory; A cladogram and its
resulting classification provides an hypothesis about
evolutionary relationships between taxa (see section 4.0).
It makes pfgdictions about other systems of reference:
biochemical, behavioral, chromosomal, and larval. It infers

important evidence of past zocogeographical events. Finally,

it shows, if desired, the degree of divergence between taxa

~—

.

Ashlock, 1975). Phenograms illustrafé\the relative
divergence between taxa. However, 1if they are used as a
means of reconstructing phylogenies, then the hypothesized
phylogeny and resulting classification lacks a theoretical
.base as the phenogram measures divergence“uhich is affected
by time and rate of change; aﬂd therefore is not evidence
for pfopinquity of descent, and is more likely to lack the
predictability of the'abé#e approach (se;;section 4.0). In
this work I tésted independéntly for congruency two
reference systems (adult and larval classifications) using’
cladistic aﬁdbnumerical principles.‘Principies and methods

are more fully discussed in section 5.0.

/ .



3.0<Clas§ification
3.1 Tribe Elaphrini

Adults. Diagnostic combination.- Antennomeres 3 to 11
or 4 to 11 pubescent; supraorﬁital setae two pairs; in most
species medial tocth of mentum deeply emarginate; pronotum

with two pairs lateral setae or with one pair near middle;

forecoxal cavities closed behind; midcoxal cavities
disjunct; mesosternum with two convergen¢ :idgés antero- //
medially; metasternum with V-shaped micropunctate or
punctate impression medially; metepimeron very narrow (in
some specimens fused to metepistefhug); stria 5 deeply
impressed basally, or stria indistinct, area impressed and
punctate; umbilicate series uninterrupted; lateral ridge
under elytron with apical stridulatory file of
longitudiﬁally oriented keel-like sculpture; foretibia with
dense fringe anteriorly (Fig. 145); tarsomeres 1 to 4 or- 1
to 3 of foreleg'enlarged with spongy pubescence vgntrally;
internal apical angle of midtibia of males of most species
protruded into small point (Fig. 150); térgun 7 with lateral
pair of platés expanded apically into curved row of points--
stridulatory scraper; sterna 4, 5 and 6 of abdomen each with
transverse basal strié; male median lobe with aperture of
internal sac ﬁor§o~subapically; basal paft of internal sac
extended posteriorly through basal orifice formed by fusion

of three sclerites around ejaculatory duct (Fig. 39) into

33



large stylet, sac partially eversible and covered with
modified alveolae df microsculpture (setae, small and large
scales, and microtrichia); lateral lobes of male gepit;lié
subequal 1in length, right lobe 1.3 to 2 times as wide as
left lobe, ventrally both with dense long fringe (Fig. 53b

and 53c); basal sclerites of stylus of female genitalia with

setae or spinules dorsally and/or apically (Fig. 70-75).

Adults. Description.- nedium to large (length of body
6.0 to 18.0 mm). Body elongate, with head, prbnotum And
elytra élearly delineated. Color of dorsum Qlack or with
copper or green metallic reflections. Integ;ment shiny or
dull; microsculpture varied in extent, alveolae isodiametric
generally, Qut in areas transverse. Pore in punctures small
or in one member large.

Head. gverage for carabids, eyeg prominent or not.
Mouthparts prognathous or_hypognathous. Anterior margin of

labrum straight or slightly convex; dorsal surface with six

- anterior setae and ventro-laterally with six or seven pairs

of short, curved setae. Clypeus with two latero-basal or
with two more medial setae; surface impunctate or punctate

to different extent; clypeal suture evident. Dorsal surface

" of head capsule densely punctate, less so laterally, or

impﬁnctate;vantero—lateral impression'of fron. indistinct or
shérply outlined'with'octagonal impressions; two pairs of
supraorbital setigerous punctures; discal impression absent
or present; members of most spéciegrvith weak transverse

impression behind eyes; side of head cépsule with semi

K
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circular bead; neck not narroued. Antennal scape with one
antero-dorsal seta; antennomere 2 glabrous or with one or
two setae; antennomere 3 partly éubescent, plurisetose, or
with few apical short setae; antennomeres 3 to 11 or 4 to 11
pubescent; qntehnomeres 3 to 11 moderately transverge (1.8

to 2.5 longer than wide); no ridges or beads on

antennomeres.

Mouthpagts. Mandibles of average shape for carabids

i

(Fig. 1-34); &dach with one seta dorso-laterally in anterior
third of mandibular scrobe, and without rugae or sulci
dorsally; left mandible with sharp long terebral cutting
edge ended basally as terebral tooth, below with retinacular
ridge slightly prottuded basally as retinacuiar tong, below:
basally wi{h sharp molar tooth; ventral brush average; right
mandible as above except retinacular ridge vith.an anterior
retinacﬁlar tooth, or with third retinacular tooth. Right
mandibular{cutting edge €.5 to 0.7 and left one 0.2 to 0.25
of totalilength; mangibular teeth about eqhidiStant'from
each other. Maxilla (Fig. 5). lacinia with two rows of
spinules (8 to 13) along internal margin; spihules 1.0 to

1.2 length of lacinia width; lac;nia apex acute,vgenerally
abruptly bent into tooth; tooth 1.0 to 1.5 length of iaéinia
width; few setae dorso;basally, ventro-internal. 0.5 with |
se;ae and small pores, setaebdenser and longer basally.
Galeomere 1 with two large QOrso;apical pores, 1.5 to 2.0

length of galeomere 2, and 1.0 to 1.5 length of,ﬁaxillary

palpomere.2; galeomere 2 with one dorso-apical large pore



36

and many small pores and apex acute; galeomeres slender;
stipes external margin with three setae in basal 0.5,
antero-dorsal internal dangyle with small field of pores,
ventrdal surface with indistinct to convex alveolae of
microsculpture, and with few small pores. Palpifer with two
to four setae on external margin; p;lpomere 1 with twvo
subapico-ventral, two subapico-dorsal large pores and with
small field of micropores externo;basally; palpomere % with
two subapical dorso-internal and one subapical dorso-
external large pores; palpomere 3 with one‘subapical ventro-
internal large pore and few subapical pores, palpomere 4
with one subapico-exfernal large pore and many small pores
in apical 0.67; palpomere 1 0.4 to 0.5 length of palpomere
2; palpomere 2 J.S to 1.75 lYength of palpomere 3; palpomere
3 0;5 to 1.0 léngth ;f palpomere 4; palpomere 2 as narrow as
or wider than other palpomeres, otherwise palpomeres
- slender; palpomere 2 and, in most members, all palpomeres
with indistinct meshes of micrcsculpture. Labium (Pig; 8).
Ligula mhch or little projected; with two subapical

s
proximate setae and few small por%s; paraglossae narrqu,
serrated on internal margin, and usually projected beyond
ligula apex. Palpiger with one small ventro-basal seta;
labial palpomere 1 with two dorsal and two ventral, large
pores; palpomere 2 with one apical large pore, many small
pores and two setae; palpomere 3 with one apical large pore
and numerous small pores; microscuLptuPe of palponeres

indistinct. Mentum average; anterior emargination in depth
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0.33 of mentun maximum length; m- !ial projection in form of
bicuspid tooth; topth length 0.5 to 0.75 of mentum
emargination depth, tooth emargination 0.2 to 0.75 of tooth
length; anterior angles of lobes in most members projected
and acute; disc of mentum with two medial setae or with two
more setae latero-basally; microscul pture indistinct to
convex on lobe with 10 to 30 small pores. Submentun with six

Or e1ght setae, and in some members with few accessory very

small setae; microsculpture alveg dJadistinct to convexy

gula minimal width about,Q.3iS | e ximum width,

. - . i ‘*..'r"v '-’.'I~ &
without or with mlcrosculptdné,@j narrowest part,

followed by indistinct Sllgh" erse aﬁzeolae, and

termlnated near basé .of head ;1th co&#ex alveolae in form of
short scales w;fh elevated margin point forward, alveolae
fgfnt margin with O-to 3 microteeth.

Thorax. Pronotum wide tc narrow; l&teral margin
explanate, narrow, or pronotal epipleuron and disc of

pronotum fused smoothly alohg length of margin or part of

it; disc with two pairs of lateral setae, u;;h one /paiffnear

" hind angle, or without setae; in some,members dlsc with few

scatéered fine setae; anteribrwand posterior fringe extended
or not to postero—léteral angles, setae of fringe narrow of
scimitar-shaped, in most members fringe setae shorter near
middle of margin; punctures extended laterally and basally

on disc, puncture 18 to 40 microns in size, punctu es 0 to

600 microns apart, puncture distribution quite uniform wor

spotty, edge of punctures sharply outlined on 30% of
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circumference; surface without or with lines; and without or
with mirrors; discalLimpression absent br one_to five on
each side; microsculpture 'lines evident in most members at
least in taso-lateral impression; lines on disc indistinct,
alveolae flat or convex, in areas alveolae differently
expressed in some members . .

Proepipleuron wide or narroy,'in most members wider
neér base or near middle, without or with punctures.
Proepimeron with pos%ero—longitudihal ridge; proepimeron
fused to proepisternzm or suture well defined; punctures
absent or presént, puncture 20 to 40 microns in éize,
punctures 0 to 400 microns apart, edge of each puncture
éharplyloutlined on 30 to 109% of circumference;
ticrosculpture line absent or evideﬂt, alveolae flat to
convex, on disc isodiametric and basally slightly
transverse.

Proepisternum (Fig. 107 and i09) with complete or
incomplete sulcus between intefnalnflange and external
episternum near junctibn with proepipleu;d%, flange small to
large~relative to episternum size; punctures absent, or
present, puncture 15 to 40 microns in size, punctures 0 to
160 microns apart, edge of puncture indistinctly or sharply
outiined up to 100% of circunference; microsculpture lines -~
absent or presené, alﬁeolae flat to convex. Prosternun
average; lateral sutufe with proepisternum slightly sinuate
or sharply anguiéte; fringe of setae along anterior margin,

setae normal or scimitar-shaved, in most members shorter
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near middle of uargin; surface punctate, or impunctate,
puncture 15 to 40 ﬁicrons in size, punctures laterally tq
400 microns apart, edge of punctures indistinctly or sharply
outlined up tB 100% ofucircumférence; setae present or
absent from process or disc; microsculpturé lines absent-of
présent, alveolae flat to convex, in most members more
convex laterally, on disc alveolae partly of generally
slightly transverse, alveolae on coxal éaviiies singlé-
poigted and directed outward,'poinféa Sculpture.small'or
larger. | | |

Scutellum; basal transverse sulcus outlined or absent,
lateral ridge extended nearly to apex or not; punctures
"baso-medially or on surface, puncture size 20 to'30 microns, "
punctﬁfes in contact or up to 300 microaos apart; edge of
puncture sharply outlined on 30 to 75% of circumference;
pores in punctures small in all members; micrésculpture
lines absent or present, aiveolae,flat to convex, best ”
expressed at base where in most mepbefs'partly or mostly
slightly transverse, isodiametric in'apical 0.5,
Mes;bimeron narrow especially near coxa of midleg;
punctures absentvor present, puncture size 20 to 45 microms,’
punctures in contact or up to 450‘microns'apatt, edge of
punctures indistinctly of sharply outlined up to 70% of'.,
circumference; microsculpture alveolae convex to absent.
Mesepisternum with slightly sinuate ridge néér basal margin,
discal ridge (curved forward) present, indistinctly“&utlined

or ébsent, punctures absent»orvpresent; punctures 20 to 45
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microns, p ictures imn contac °r up to 180 microns apart,

‘edge of punctures sharply outlined on 0 to 70% of

circumference; microsculpture lines absent or-present,
alveolae flat to convex, alveolae anterior to Aiscal ridge
partly or»to;ally slightly transverse, area between basal
margin and basal ridge without meshes.

liesosternum; postero-lateral ridge developed, suggested

-
W

.or absent, baso-medial area with two cdnvergent ill~defined

ridges; process without or with setae; punctures absent”or
present at legst,postero—laterally, in some.nenbers,
punctures ekpanded on surface except ét baSe, puncture size
25‘to 45 microns, punctﬁres in contact tb 280 microns-apart,
edge of pﬂncture.sharply outlined over 0 to 75% of
circdﬁfé:ence; n;,qosculpture lines absent or present,
alveolae flat to convex, in areas scale-shaped without dt
ﬁith microteeth oﬂr}edial areas, in few members extended
laterally, or expanded into éoint\at base, alveolae slightly
transvetrse baso-medially and in part laterally. .

»

Metanotum;,vith two fields of setae, one latero-
Q

'posterlorly and one latero medlally, postero-lateral setae

Y

short Qr 1ong, néﬁlo lateral setae few or numerous.

%

-Heteplmefon ¥ n&fiftt

SN
p, ¥V

.emexternally; aembrane behind L-shaped
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epipleuron) with field of few dr numerous short se’o; ridge
in postero-dorsal 0.5 well defined\and hidden under elytral
epipleuron; disc uithout‘br with setae; punctures absent or

present, rpunctures 15 to 40 microns, punctures 10 to-100

L4

microns apart edge of puncture sharply outlined on 50 to 70%

of circumference; micqosculgture lines abséfit or present,

L

alveolae absent to convex. ,

-

Metasternum average; medial-anterior process with

sulcus, or without; medial inverted V-shaped area defined by

| «
pores or |punctures; fpunctures absent or present laterally

[y

and on V-shaped area, punctures 20 to 40 nicrons,.punctures

-

laterally 0 to 250 microns and in V -shaped area 0 to 400

microns apart, laterally 0 to 90% and medially 20 to 100% of

punctures vwith setae; microsculpfhre alveolae absent to

convex, Rore convex laterally;:in most members isodia “ric

laterally and slightly transverse medially.

\

Elytra. Elytral Sfoﬁortions average or shor-sr; ntae

i

. striae clearly outlined at least og disc or absent, or

intervals betve:nlspriae 7 and 9 ill-defined, base of stria

A

'S more deeply or :lightly impressed basally; basal

projeétion at junction of eljgtron aqd'mesonotul with two to
seven oval punctures; transverse basal stria complete,
eitehded only to fifth stfia} ﬁf to humerus; six to 10
setlgerous punctures along unmbilicate series, series not
1nterrygted dlSC with. one scdtellar setigerous puncture,

.'")x'(

ulth setlgecbu$qpunctures on thlrd,/thlrd and flfth, or

" w

"t’

' thl:@, fift h, nd seventh intervals; thlrdflnterval Hlth

\ ~ "; ‘ B Rl u? )
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five to seven setigerous punctures, fifth interval with two

. L :
to four setigerous punctures, and seventh interval with four

sftigerous puncturés. Striae éfraight, or convergent toward
setigercus punctures (Fig. 28); striae not imn contact or 1in
.contact posterior to setigerous punctures (Fig. 30), or
striaevin.contact anterior to setigerous punctures, extended
argupd'and in contact posterior to setigerous punctures
(Fig. 29); striae distinct or indistinct but around
;etxgerousn#uncture as.above (énclosed area around
;Vsogiééégxﬁ puncture is termed "pit");(?ig. 31). Pits q%early

e

;
PR . . ' ' R . &
ogtlined and setigerous except for two non-setigerous pits

A

ateﬁgsg of elytfcn‘near pgggtion of imtervals S and 7;
'iuﬁbilichte setigetc@§'pﬁnéihresfiith'pit; setigerous
punctures very;igrge op#smélls elytron with feflective
surface (termed "miftétﬁ) anteriof and/or postetipr to pits
or absent (Fig. 115—1{7); elytron with one‘to 15(mifrors;
y
puncturés restricted to striae where def;ned, four to 200
punctureé per pif, puncture size 20 to 45 micronmns, punctures
in striae 90 to 120 miérons apart, in interVal’in contact to
absent, in pit in contact to 40 . ons apart, edge of
punctures in most ‘members indiglinctly.outlinQQ or sharply
outlined on SO0 to 100% of circumference; pores few or very
;umero-s; micfoSéuipture lines present, alveolae flat to
B ’
convex apically, lipes'absent or present on in%égvals,'an::'

micrors without or uith;indistinct lines, alveovlae flat to

convex on interva}.;

| e
Elytral epipieuron impunctate or with punctures; 9

[



puncture size 25 to 40 microns, punctures in contact to 150
microns apart, edge of punctures indiStinctly outlined or
sharply outlined up to 40% of circumference.‘Elytral ventral
surfase with stridulatorf file subapically along internal
,ridge;'ﬁictosculpture lines absenﬁ, file sculpture formed of
longitudindlly elongate microridges; ar .' two - thirds of
disc sculpture fﬂ;med.of trichia, and »lytr: ! internal ridge
Séulpture formeu of erect microscales.

Wings. Very similar among genera (Fig. 32)..Postefior
end of oblongum rcunded or subdngular.

Abdomen. Abdominal terga average for carabids;
stidulator- scraper plate laterally on tergﬁm 8, plate ¢
widened postero-medially; postero-medial margim of plate
with {1 to 25 sharp points; terqum 1 with about 100\setaé or
absent from midd’ or uithoutgfetae; terga 2, 3, 4 and S
witho: setae or laterally with few pores; tergum 6 with two
microtrichial fields basally on both sides of middle, tergum,
7 with microtrichia as on .tergum 6 but extended to posterior
margin; straper plaies with about 30 ‘'setae of different
lengths; 'setae re: _.cted to or expanded frOM'plates;{}ong
basal margin as one row, or setae on tergum 7, terqum 8 uith

v,

setae on most of surface; setal size different among e

membefs; tergumlziuith or without two transyersely arranged
sk -t sclerotized ridges medio-anteriorly; microsculpture
lines absent or présent, alveolae on stridulatory scraper
'p;ates,‘along mid-rib of terga 2, 3, 4, ? and 6, and on

tergum 8 alveolae convex to fiat, or absent.
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Abdominal sterna § and 6 with transverse basal sulcus;
one pair of large medial setae on sterna 4, 5 and 6, sternunm
7 with one or two pairs of postero-marginal setae; disc of
sterna 4, 5 and 6 each Hith accessory setae in some members:
sternum 4 with 15 to 40 setae, Sterna 5 and 6 each with 10
to 100 setae or without or‘with one or ‘two setae, sternum 7
Wwithout setae or with 10 to 100 setae; accessory setae
expanded laterall} near margin Oor not, setae less nurerous
in females or similar between Sexes; punctures absent or
present laterally, or laterally and on disc of stegnum 2, or
on sternum 3, or on disc and‘laterally on sternun 4, or on

vhole of sternum 2 and laterdlly_on sterna 3, 4, 5 ang 6,

Iy

-

and in most members on Sternum 7; puncture size 25 to 40

* migrons, punctures in contact or to 150 microns apart, edge

of punctures sharply outlined on 50 to 70% of circdmference:,

miérosculpture lines absent or present, alveolae flat to
convex, more impressed laterally, and slightly transverse
medially in most memberss | .
Legs. Forelegs anisochaetous (Fig. 145 and 146); coxa
globose: punctures absent or present; puncture size 15 to 30
tiicrons, punctures 10 to 300 microns apart, edge of puacture
sharply outlined on 30 to 50% of circumference;
microsculpture lines at least in spots, al;eolae flat.
Trochanter with one, two, or three setde; licrosculpture
lines ‘absent or present, 1in some members difficult to see,

alveolae flat. Femur internal mqrgih vithout or with large

sharp projection; surface with 12-to 18 setae, or with three

¢ -

-
’

..

N

g
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or more times as many; sSix or less sétal LOWS ipdistinctly
outlined (two or threé anterior and three posterior), or
with nine rows (four anterior and five posterior);
microsculpture lines absent or present, alveolée flat or
convex, in some members slightly transverse. Tibia close to
grade B type (for terms see Hlavac; 1971), i.e. setal band
long with vertical section, setal band about 30% of tibia
length, medialﬁéxpansion present but not shifted far
anteriorly; antennal chanﬁel shallow and developed far
posteriorly to clip setae; different from gradecB type in
lacking coniluent zone between setal band ang 3n;erlor

: , 4—@ S
internal fringe (ASR_in Hlavac, 1971); without or with
projeétions at base of spurs, or with one near posterior .
spur; posterior spur about half way between apex of antennal
cleaner and basal clip setae, or very close to clip setae;
clip setae curved but not sinuate; surface vwith five rows of
fine setae or spinules.extended partially or totally along
tibia; excluding anterigg iﬁternal fringe tibia with about
25 setae, or at least t;icé as many in some members;
anterior interqal fringe very densé extended along apical
third or extended over apical 0.5 to 0.67; one pair of large
pores on anterior and posterlor side at base; mlcrosculpture
lines absent o;,present, alveolae flat to convex, or scale-
like, alveoiae better expressed in apical thirgd. Tarsomeres
1 to 3 or 1 to utaf'méles eniarged or slightly enlarged and

with spongy pubescemﬁe ventrally, or narrow and without

‘pubescence; tarsomere 1, 2, 3 an@ ‘4 each with four to eight

.
1
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spinules_yvptrdlly, or with 10; microsculpture lines absent
or presedt, alveolae flat or convex.

Midleg average (Fig. 147 and 148) . Coxa with oné, two
Or numerous setae: punctures atsent or present, puncture
size 20 to 390 microns, punctures 25 to 200 microns apart,
edge of puncture sharply outlined over 30 to.Sox of
circumference; pores small or large; microsculptufe lines
absent or present, alveolae flat to convex, in moét members
wiéh slightly transverse alveolae. thchénter without or
with one, two, or three setae; miérosculpture lines absent
or present (difficult to trace in some members), alvédlae
flat, alveolae in part slightly transverse. Femur ventral
margin normal or angulate; femur with four to six fows of
setae (one to fouf anteriorly, two or three posteriorly), or
with 10 rows; femur with 15 to 25 setae or with twice as
many; microsculpture lines absent or present, alveolae flat
to convex, alveolae slightly transverse in few memh@rs.
-Tibia with interno-arpical projection at base of aﬁ%eklor
spur in ‘males of most species; surface with five.r;;s of
setae, only two rows not extended gp base: one behind apical
fringe, and an£erior do:so#latéral rov; po;terior apical ,
fringe extended on anterioi side interﬁally to 15 to 100% of
tibia length; anterior dorsal row uithvsetae arising from
small elongate ridges; posterior dorsal row ridges more
developed and interconhected; rdus formed of one line of

:

setae, or apical third or fourth of anterior dorsal,

posterior dorsal and.posterior'ventral rows expanded; tibia
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with about 40 setae or with about twice: as many; ' \
microsculpture lines absent or present, alveolae flat to ‘
convex, otten scale-shaped, best expressed apically.
1 farsomeres 1, 2, 3 and 4 each with four to eight ventral
spinuleé, br with 10 or more, tarsomeres v ' *h two to six
ventral setae or 10; microsculpture lines present, alveolae
flat or convev

Hiqd leg ave;age. Coxa medially with one major seta and
wiﬁh three to ud smaller setae, these setae distributed on
or restricted internalli; punctures absent or present;
puncture distribution on or divided into two groups; some oOr
all punctures with setae; puncture size 20 to 30 micrpné,
punctures in contact or up to 200 microms apart, eng of
puncture boorly defined or sharply defined up to 70% of
circumference; small,Cif&le of five to 10, pores in small
depressioh hidﬁe; postero-medially;'lagge’or shotfer,gpodeme
prqjecting antefiorly; pores small or large; microsculpture
lines present (in some members difficult to'trace); alveolae
flat. Trochante; with about six spinules on posteridr side
at base or with twice as many; hicrosculpture lines present,
alveélae flat And in part sliéhtly transverse. Femur"uith
half dqzen‘éetae, or with twice or more as many setae
distributed on six rows; microsculpture lines absent or
present, alveoiae flat to convex, best expressed toydra . -
apex. Tiﬁia with four rows'of'spinulés or with fifth dorsal
row; row formed of.single line of setae or with posterior

and anterior rows expanded in apical third or fourth into

o
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field of setae; tibia %ith about 40 setae or twice or more
'as many; microsculpture lines present, alveolae‘flat, or .
convex, alveolae better expressed apica;ly. Tarsomeres 1, 2,
3¢and.u each with four to 12 setae or with about 24;
microsculpture iines preseﬁt, alveolae flat or convex.

Male genitalia. Median lobe (Fig. 38); dorsally thinly
sclerotized or quite thickly scierotized, ventrally and

baso—léterally tharkly sclerotized or less distinctly from

dorsal surface; Parameres subequaj; paramere 0. or about as

long- as lobef-left paramere wider than right; ventral margin
vith setae (two rows) extended from apex pptiﬁbtdreaching
base; setae long or short and similar in'léngth_on both
barameres; apex of lobe in most members spatulate, or apex
in lateral-view with a large or small dorsal and with or
without large or very small ventral point; shape>oflspatula
different in mést members; basai‘tio-thirds ofvlobe‘tube—
like tapered -down ioward apex, or constricted ventrally near
basal orifice; internal sac opening dorso-subapical; sac
apicdi portion easily eversible; interior of sac with
microtrichia, brushes, fields of scales; posterior pértiqﬂ
of sac extended posteriorly vell past basal érifice as
stylet, stylet formed of threerscleritég surrounding

- ejaculatory duct, ejaculatory ahct ehtering stylet sub-
posteriorly, stylet Cclosely attached to cup-shaped sclerite
at base of internal sac.

Ovipositor. Average (Fig. 70); tergum 10 with nu merous

setae, tergum 9 and valvifer with sparse setae, or very few



setae; setaé‘moderate, small, or very small. Stylus formed
of two sclerites, basal sclerite with setae around dorso-
lateral ridges, or on épical 0.2 or 0.67; setae fine or
spiqulose; apical sclerites without or with one or two
apical setae; side of dpical sclerite with few small
scattered setae, or with two to six stout lateral spines, or
without setae; microsculpture lines absent; internal
structures of ovipositor not studied in detail, sclerites

when present indistinctly outlined.

First Instar Larvae. Diagnostic combination.-

Campodeiform. Head nct constricted at base, neck defined
laterally by shallow emargination of .lateral margin;
cervical gfoove, ventro-lateral sulci,~supraocular and
postero-ocular sulci absent; nasale projected medially as
wedge,vadnasaie projection posterior or levelled vith.nasale

. o _ , ‘
projection; egg-bursters present; epicranial suture present.

Antennae as»g&ort as mandiblesiuith four antennomefg!!
" antennomere 3 vith large sehsory-appgndage; antennae
inserted more laterad than base of mandibles. Mandible with
penicillus baso—interdally and,small‘Seta on e;fernal margin
leygl»uith retinéculum; cutting edge of retinmaculum and/or
c&ft;ng édge above retinacﬁlum without or with fine teeth.
Lacinia on stipes coniform or very little projected; lacinia )
with small api¢gl or extremely small_subapicai seta; T

$ . L
palpomere 3 shorter than two preceding ones. Prementum with

prominent ligula though coliapsed in some individuals;
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fabial ralpomeres subequal in length, palpomere 2 fusiform.
Terga small, epipleurites visible from above; terga
distinctly outlined, ;ithout anﬁeriqr and lateral bead, and
slightly tapered toward apex; terga 1 ; 8 divided mediaily
by suture, terga 9 and 10 fused; urigomphus on tergqgum 9
unjointed, unarticulated, leathery, relatively slender,

about as long as tergum 10, and with one weak medio-external

N

nodule; urogomphus with five major setae and one very small

seta; pleurai sclerites short, about half segﬁent length;

,

sternites clearly separated from each other by membranous
surfaces; empodial setae  between claws aﬁSent.

First Instar Larvae. Description.- small to medium;
body length about 4 - 38 mm.lBody campédeiform and
cylindrical. Color pattern various én head, thordx and terga

darker, urogomphus dark or pale, pleural and sternal

-

surfaces testaceous or very light gray. Integument shiny or

oy

dull, sculpture on most sclerites ﬁointed or sculpture

dbsent.

Head. Frontale>average (Fig. 87 to 92) dark or pale;
4 . . ]
egg-bursters baso-lateral, parallel, black, keel-shaped and

’

extended below level of EM-P; nasale mé&ial point level with

) S
or projected beyond adnasale; teeth on na: > absent or
f

-presént' teetn vety small to very large, and extended to

medlal projection or widely separated by medial progectlon'

adnasalé projected moderately or slightly; frontale suture
, P -
bisinuate; frontal surface uneven, highest point at middle

of disc; pore MMP-E internal to apex of egg-bursters or
3
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external, pore MA-I parallel or integhal.to setg”

N

, Seta
EA-E virtually absent to medium-small, gqt;e EMP and 4P
virtually absent to smali,‘otheryise setae size and positién
as‘illustrated; microsculpture lines absent.from most of.
surface, alveolae absent or ueakly impressed anfero—
medially, alveolae absent or scale-shaped latero-basally on
both sides of egg-bursters.

Doréum of parietale (Fig. 87 to 92) testaceous, or
testaceous excépt for darker proximal fromtal suture area,
or testac; us latérally, or at base and behind eyes, or at
base only; ventral surface testaceous or pale at base only;

head elongation avgrage, convexities of lateral margin

[

anterior and postérior‘to neck subequal or anterior
convegiﬁy‘hbout 0.5 length of posteriof one, qpicraﬁ:wﬁ
suture as long as scape orbg% short as 0.2 of scape length;
eye with six ocelli; head proportions defined by following
fatios (Fig. 77): dorsally- FW/ES 3.3 to 12.0, PL/ES 3.0 to
9.6, FL/ES 2.4 to 9.2 PL/ES 4.0 to 6.2, P1/PL 1.4 to 5.2,

FW/PL 1.0 to 1.6, PLB/P1P 1.8 to 5.5, PW/PLP 1.6 to 2.5;

- ventrally- PML/PBW 0.7 to 1.2, PW/PML 1.1 to 1.8, P1lP/PlA

»,

2.2 to 14.0; seta DEP size medium to large, setae DMM-A,
DMP-A and VEM-P size small to nedium, setae DI-A and VMA

size medium-small to’large, setae VEP-P and VMP-A size i
- R

~ e

médium-smali to very large; seta DI-A slightly anterior to
fronfhle poste:d-laterai'angle or nearly level with it;
angle formed by seta bI—A and ﬁores DI-P an?KSBP-E from
about 170° to 90°; pore VEP-A fxtepnal i;/ﬁnterpal to seta
[
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VEP-P, DMM system with DMM-P about level with frontal
.Jpostero—iaterAl angle or anterior, VEM-P and VEM-A closed or
distant--VEM-A postérior to or level with ventral pqstepéor
ocellus; meshes of microsculptﬁre absent or present,
alveolae flat to convex dorsally; meshes extendéd on most of
dorsal surface, or léterally, or baso-laterally.

Aptenna with four antennomeres; antennomere 3 0.7 or

1.5 as long as antennomere 2, antennal scape.equal or 1.2 as
long as antennomgre 2, antennomere 4-.0.7 as long as
anténnomerevj; sc;pe Qith two ventro-medial, one ventro-
fsubapical,'and oné dorso-apical large pore; antennomere 2
~with externo-medial pore; amtennomere 3 with large externc -
apical sensory appendage, with small dorsal sensory
appendage posteriorly, with one externo-subapical, one
interno-apical and one dor. zl baso-medial nedium-small seta,
with large pore posterior to dorsal baso-medial seta,

"» antennomere 4 with three apical small sensory appendages:
closely associated with one very small seta, with two small
ngetae sub%pically, and one dorso-medial small seta with
large pore posteriorly.

Mouthparts.'Average; Mandibles sicklefshaped Wwith iell-
developed retinaculum; base of mandiblg‘posterior to .
retinaculuh, narrow (internal margin apparently contiﬂuous
with apical inte?nal margin) cr wider; retinaculum posterior
marg;n and}or'apiCal cutting edge toothed or not, teeth very
fine or larger; penicillus preseﬁt baso-internally along

margin, penicillus formed by four to seven closely

1



associated small setae; external margin at level of
posterior margin of retinaculum with small seta and one
large pore behind; medial-surface of mandible with one
medio?subapical and one medio-subbasal poré} scul pture _

-
absent; Maxilla--cardo narrow with medium-small seta near
external margin; no sculpture; stipes (Fig. 83) two to five
times as'lpng as wide; external margin vith two large setae,
one in anterior and one'in.posterior 0.33, anterior seta

lower or above level of seta posterior to lacinia; small

setc posterior to lacinia on internal margin; internal half

‘of dorsal surface with about 30 to 50 setae in basal 0.66,

those in apical 0.3 distributed in one or more rows; one

small seta ventrally near margin posterior to lacinia;

stipes with three pores ventrally: one posterior to palpus,
swy Lo . : '

one medially $#¥basal 0.33, and one more basally medio-

externally, médial‘poré antericr or nearly level with

'posterict.postero—e}ternal pore (thus pores close or far

»

" apart); ventral surface darkly tanned or behind posterior

seta on'extefnai margin thinly sclerotized without or wiéh .
lateral eXtthsion;tmic:osculpture lines absént, sculpture
pointed on mcst of dorso—éxternal 0.5 of disc. Maxillary
palpus fdumed by atticulatéd palpifer and three palpomeres;.
palpomere Qﬁsubeqﬁal or 1.5 length ofapalpomere 1, palpomere
1 about‘twicé length of palpifet, palpomere'3.0.5 to 0.7
iength of palpomere 2; palpifer with small ventro-medial

seta; palpomere 1 with two large ventro-subapiCal pores;

| palpomere 2 with one large and one small pore dorso-

V\N\,/‘f



apic;flj; palbomete 3 with few smali porés, elongate
subapical sensofs and apical microsensors; no sculpture.
WGdlea vith two subequal galeomeres: ggleonere 1 with véry
fsﬁal; or small .ventro-subapical seta, galeomere 2 with one
_‘interno-basal and one internal microseta in basal 0.33 to
subapex; no”gdulpture. .. cinia cone-shaped or bafely
suggested; seta on lacinia small or barely visible,»s‘dll
;eta'apical but microseéa subapical, lacinia seta about as
large or 0.1 length of)éeta‘postérior to lacinia on stipes;
.ho scurﬁ%ure; Labium (F.g. 82) with prqninent {in some
spec1mens collapsed) ligula; ligula with twvo seall pgoxii%l
setae..Prementum dorsally on each side with one very smak@
'Seta‘latero—subaplcally, and nedlun—snall setavnedlo-
laterally; ventrally uith’one very sma.l séta baso-

”Sublatergyly, and one larde pore supapically near middle;
veqtralVSUEféce dafklyJ;anned and dgfséi surfaée‘tannéd‘
antero—laterally; néfrésculpture lines absent, sculpture
present®> on thinly sclerotized dorsal surface as vide points.
Labial palpus with two subegual palponeres. palpomere 2
confu$1form. palpomere 1 31th ventro subaplcal large pore,
paiponere 2 with few small pcres over surface, u1th fleld of
elongate sgnsors baso-eiternally, and microsensors apically;
no ééulpture.;ﬁentum thinly sclerotized without sculpturé. 
Thorax. Pronotum (Fig. 76c) extended o;er most of
dorsum of prothorax and laterally over dorsal faft of
| plgu;oh} éronotum"uith medial sulcus; disc darkly

sclerotized. and pronotal epipleuron anterior and posterior
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~bands thinly sclerotized, anterior band pronotal epipleuron

: g A -

5

sharply separated trom disc, but posterior’ band diffusely

| A : “

separated, &ﬁierior and posterior bands and basal part of
pronotal epipleuron with vermiculate black pigment, anterior

bands with irregular longitudinal channels; edge of disc

without bead; origin of indistinct sulcus lateral on disc in

- apical 6{33 and extended“inuard-for shértvdistaace near
level of ME}systemf each side of pronotum with thtee rows of
setae, anterior row with four‘;é£ae éna one pore, middle row

“_uitg oneﬁporéiénd two setae and pdste;ior row with fivé"

* : J

setae and five pores; seta and pore position and size of

‘setae simi'lar among members except in following: seta AII-E

gize small to 1arge, setae MI and ME- I sizeé small to mediunm,

o

lﬁ“V dk&*seta PII-P very small to medlum small; microsculpture lines

. iy'preggnt or absent from disc, absent from bands and prono*
' épipleuron; brown pattern areas indistinctly outlined, 1.

A . .
/ .
“ . ' . X,

trénsversg,not fcrming alveolae; unpaiterned,sufiace without

) e, S

. ,. ; . &‘/;
or withv“alveolae ext;nded on disc in sone lelbers, alveoraé

*
¥

‘1sod1ametr1c or ;cale—shaped on up to aboat 30! of surface._

\ /

~

v Proepisternum with seta antero- dorsaklzﬁﬁgntero-dorsal seta
very small to mgdlum':no sculpture. Progplieton u}th seta
‘medially; seta very <mall to mediuam; # sculpture.
Prosternite darkly sclenotlzed with anterlor O 5 thlnly

sclerotized as on pronotum anterior band- poster;or band .

with two to three potes; dlSC wvith postero-nedlal pair of

setae and about five to seven palrs of pores snblaterally._:

!

no sculpture. Poststernite with seta; setae vxrtually absent
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to~smﬂil; anterior leg% separated from posterior disc.

o : ' \:ﬁp
Mesgnotum averagg (Fig. 76c); shorter than pronotunm;

medial - e present; lateral transverse sulcus absent;
o sk
anterjor margin beaded; mesonotal épipleuron and posterior

band as pronotum anterior band thinly sclerotized, no
£ ‘ 4 st s

‘anterior band; meﬁpnotal epipleuron distinct from disc, and

R

~ posterior band .diffusely dstinct fiom it; behind anterior

“ahsent, seta PEP-P and pore PEH-A absent' seta AIHk;nd AIE-T"

(S

fabsent or&l ‘orally up to '30% of surface, lostIy Jaterally,

‘sculpture oé Hlth mlcgopOLnts extended up to qo”-?f

%

. A * ’\,J! ! B \", 4
margin of disc Hlth subme@éﬁt&}ioup of two setae and one

large pore iBI) and sublatera® group of three very small

W2

setae (BE) ; posterlorlyfistae on disc similar to proﬁotUm“
s ' .

except systems AII and A without pores, systéi§ HI and ME

small to large, setag PMI-T and PIE A small to very lﬁgge, dé“

8 410"__

seta PII-P vpry small to ﬁédlum- mlc§OSCulpture lines @%seht

s E
Lt

or present alveolae, «xcluding brovn patterned,§urface,\

J‘ .
over 10 to 70%\0: surface, alveolae shaped as sharp scaleS“ﬂ'qn'
R N_—

9 A

and near suture up tdo 5% of surface; posterlot band ulthout

3, R

surfa;e.‘neseplgiggron seta cmal; to very laégs;/§5 o 54“

;culpture. Sternlte Hlth‘palr of setae;:seta nedlum—small to
large. MetathoraXx similar to mesothorax except sculpture,*ln i
éome members;‘slightlyrmore expandgﬁ, an&.agterior margin .
not« beaded. o : C B ' o " . .

—

Membranes between scigrites without alveolae, sculpture”

. O
pointed; micropoints barely visible posteéro-laterally on N

-~ 3 -
AT

dorsum, laterally on pleural surface extended on 40 to 90%,, ~\<
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and ventaﬂ"? over 20 to 90% of surface; micropoint pattern

dirferent between most members; micropoints very small 6r

‘.

large.

} .
Abdomen. Terga (Fig.n76e)'vith medial suture, except

terga 9 and 10 entlre' terga widest anterlorly, maglnum

3

" width for each tergum tapering toward tergul 9, tergum 10

narrowver; tergum 9 with pair ot urogonphl as 1ong as tergun

T

- 10, urogomphi unartlculated unjointed, moderately slender,’

leathery Hlth small knob externally near middle, and in
5dorsal view curved inward (Flg. 93a, 95, and 98a) tergum 10
'Hlth two posterlor pairs of eVgr51b1e sacs (one dorso-medial

and one ventro-lateral palgy covéred wit! smaﬁﬂ hook shaped

-

crochets- terga 1" Qo 10 wlthout deflned antd

I
LS

ﬁtergal eplpleuron posterlor bandvlnd;stlnctly separated
T 9 :
‘from dlSC and more thlni‘fy sclerotxzed po.ggex:lor band ﬂlth

i ¥

verm}culate b. ackigﬁgment and without xfregular long;tudﬁnal

.;A-

\channels, tepgum 10 uithout posterlor band setae on ter%:’1“

\ lf‘s

tq 8 31m11ar 4in cQ39051t10n apd dlstrlbutlon to lesonotum
\ hea s

and m@tanotum except setae BI-aA, . pgre AE P, and systeas AIE

W

and- Pp absent (setae on’ tergum 9 and 10 not h%nolog;zed),

setae BE-A and BE- P present on te;gun 1. only.

- AIM small tH Pmed 'm, l“f, e members seta, AIH much smaller

© i

on any terga-of terga 5 to 8, seta PIIvP‘ve;y small to - «

i : v i . . N A -y K
medium-small; microsculpture lines absent or present, brown

v . - >
. ' N

. - o
patterned surfaces as for pronotunm; sculpture in posterior

0.5 of terga single-pointed, in anterior balf of disc
- /
alveolae multi- p01nted' sculpture on disc of tergul 1 in - (

4y

@
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many members more restricted; anterior band without
sculpture; sculpture .on tergum 10 single-pointed or multi-
pdinfed sculpture on urogomphus single-pointed, broad
scales, or-raised part or S 1le irregular and crenulate;
. sCulpture in apical 0.5 of urdgomphus iﬁdisbinct or absent.

Abdominaigepipleuron (Fic 76f) seta Ep-A very small to

e . .
mediym, on segments . - 5 seta Ep—A smalllv on
seément 9 smaller in members, or Ep-A smal er‘on any of

segments 1 to 8; micr «culpture lines absent, sculptufe
absent or with very fine scattered points. Hypopleuronv
L] o

present “on segments 1 to 8, fused to sternum on segment 9

and absent from 10; without setae or pores; microsculpture
lines and sculpture abseﬁt._Abdominal anterior sternite (AS)

very small with one very small seta, anterior sternlte f used
" .
to sternum 9 and absent from sternum 10. Abdomlnal s&grnlte
E ] o
large without medlal suture, fused to- other sternltes ‘on

)

89 and 10; sternite on segments 1 to 8 with one
. W J - R
. setae, and abse§} from stertium- Q\Jsetae on sternum

e

,pair o
10" not homologlzedp seta of sternite 2 medium to medium-

small; no sculp ure. Internal postSternife vith two setaéyw

seta PsI-E size very large and seta PsI-I size on segments 1

“to 9 very small to medlum-czgll or on segment 9 in some

members larger thaQ on cegments m to 8' o sculpture.

Exterqalrpdststernlte with two setae except on segment 1

A .
wmth PsSE-A only, éita Psﬁ€¥ 51ze on segments 27%o 9 large,

&

e

segment 9- small to medium-large; nq sculpgure.

seta PsE-A on segﬁents 1 to 8 med1un-snall to ledlun, on'«’ N

1Y
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Membrane mlcrosqulpture ulthout lines, sculpture absent

’ \P'I‘

OrC present in spots, Scelﬁﬁgre pointed, points virtually
absent, small or larger; sculpture expanded dorsally eehind
terqum, on pleural surface very restricted, or extended on
most of 1t, and on sternal surface restricted or expanded on
most of it.

Legs. Very similar betﬁeen segments of thorax and
between members. Anterior :iace of coxa studied, remaining

not studied in detail. Setae on coxa as illustrated;
B % . ) }
microsculpture lines &bsent, sculpture of fine sharp scales,

or absent. Trochantegkﬁlth one interno-apical and one

4

1nterno medlal seta, ‘with twe large pores medlally on

pd
anterior Slde and two pairs of apical spinules on anterior

and posterior sideS' no sculpture. Femur with one baso-
external veﬁy s@all seta, two pairs of aplcﬂﬁ splnuhgs on

anterlor an&*pﬁsterlor sides; no sculﬁtﬁre. T1b1a with one

N p%‘ ‘, or B 3,_,‘;_. -

subaplcal baso- extern&l splnule on anterior ‘side, apex with
. “) 5

Sal ! )

three palrs of splnules on amterior and posterlor 51ﬁes. no

sculpture. Tarsus with one subaplcal very small seta and one

large poge posterior to seta, ulth one pair of aplco-

i

external spinules, with pair of subequal cld¥s, and ﬁi;hout

o - empodium betwegn claws; no sculpturée. .

- -
- . - ]

‘.

: . LA
Second Instar Larvae. Diagnostic égnbinaiion.ﬁ As{for,‘

first instdr larva excépt: -numerous accessory setae over
A j 4 .
most sclerltés in addltlon ‘to basic setae and pores, smaller

>

pores Hlth barely visible tlcrcsetae (referred to as

R . N S o N . - - .
e ‘.._.,,_"f(. W ’ . S A T e R T JERTH
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accessory poreé}} egg-bursters absent from frontale;
sculpture.on parietal sclerite indistinctly exéressed;
apical cutting edge of mandible and/or posterior cutting
edge of retinaenfum not toothed, suggested or clearly
toothed. Mesonotum,zmetanotdn and terga 1 to 9 with anterior
transverse bead; on terga 1 to/8 anterior bead extended
laterally; meeonotal and metanotal eé&pleuron sharply .
defined from disc, posterior band of nota and terga
.-diffnsely.defined from disc; irregular longitudinal channels
Ln anterior bands of pronotum and prosternun, and on
posterior bands‘of nota and terga; uregpnphus uithiseven or.
more accessory setae, setigerous knobs nine, or}more (dknebs'
prominent (though less than 1&wth1rd 1nstar larva) or not sq

1n one member- brown patterned surface ueil outllned on nota

and terga,valveolae 1sod1ametr1c and relatively wider, each

<4

mesh wlth numerous mlcropores,ialv ‘:e out51de brOVn

patterned Qurfaces ulthout mlcropores. Hembrane@@#ﬁf}ture_.

»

more expanded than in first-instar larva of most members-

N

sculpture distribution slightly or not differe.t among
' o N

/ members.

second Instar Lacvae. Description.- Larger for each

mémber: linear measurements on average about 1.5 times

‘ 2 . - - .
longer than their respective first instar larva. Coloration

ysimilar to first instar larva except in some members

(described under each). S ‘ L

M ! - B i

Head. Nasaie lateral tee'th present- frontal setae"EuP
and/or Mp ¢ t (pore-llke) or very snall frontale ulth
&3‘«‘}' ’ ' -\/‘\\” ’gj\ e, kS

[N - . . , -

,_34.‘ ! ) . . \% N . .
. . ' ' L
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three to eight accessory setae and pores, accessory setae

very small to small; mlcrosculpture lines absent or present
in spcts, alveolae absent or present antero-medially.
Parietal sclerite dorsally without or with .ccessory small

setae between DMM—P and DI-A, accessor: n .es o1 esent,
W
number or accessory pores and/or setae cav. «¢ 10 or zero

tod§1ve' laterally, Surface delﬁmlted by setae DEP, VEP- P

and VEM-P with three to nine accessory”setae, seta VMA
- . e W et .
, "similar in size am%?g members; sculpture less-expanded in:
! N - : s
many membens, difference in sculpture between first and

a4
A' 2

second instar mlnlmal, sllgpt, ot in some menbefs major,n
& ) ",
dorsal surface Hlth polnted sculpture lncreased in nd'st

) v.

=

Pl

or in others ulthout p01nts, ventral S

. . Sy g N .
surface oré lateral audep01nts absent or in:some’

10%,

members up
member@x'\ . of surface,'ventral surface uath mvo fLelds

ot 1sod1ametr1c or sllghtly transverse alveolae, one '”;“V N

"“l

1nternal and one external to sgstem vuu and VMP, in most
members both fields connected posterlor to system’VMP. .

Thorax. Pronotum with adteribr and lateral bands
x‘ At T & m:

sharply separated from disc and thlnly sclerotlzed, @
posterlor band not sharply separated from disc; anter1¥ and
‘posterior’ bands with,irregular.longitudiqﬁl cﬁannels;
anterior, posterior and pronoctal epipleuron with vermiculete
nlack pigment; brown patterned surfacersimilar in
dlstrlbutron and outline anong menbers. DlSC of pronotum

u1th 15 to 95 acceésory setae and zero, to 30 accessory pcreS'

on each side of medlal sulcus; posterlor row of setae behind

<’
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.. R N ; e ) ) >
,3¥o:terior row of basic setae small to large' mlcrosculPthe

v : ‘1» W

”flfflnes préqen? or abbent from disc and pronbtalneplpleruon,
:x-absent from anterior and posterior bands; alveolae of disc
@’; Z'abseht or present on up to 30% of surface, pointed sculpture
< j absent or in some members expanded over 1% of surface;
alveolae'in brown paﬁterned surface isodiametric, aqd' /
, i
refatively larger and with bumerous micropores (vis{%ie
. under SEM); pronotal epipleuron.ufgbout sculpture or small
and siagle-pointed. Proepisternum/bith five ta seven
accessory setae; accessory setae/smalllfo medium;
microscufgtgre lines absent for presebﬁ;'eculpthre absent or
single-pointed; surface without or wibh vermiculate black ‘
pigment. Proepimeton with one to seven accessof}aeetae and
zero to four pores; mlcrosculpture %y@es absent Or present,

2
»3 . ~

mult1 p01nted

'sculpture absent or single-pointe’

P bsternum with two to

Prosterndm posterior margin‘beaded;
i 15~accessory setae;‘bajor pair of accessqry setae small to
large; no sc«ipture;wblack bermicglate pigment on anterior
'and postero-lateral bands.. |
- e Mesonotum with anterior band éharbly separated from
disc by transverse bead extended to antero latetal corners,

mesonotal epipleuron sharply separated and posterlor band

not sharply separa. *d from dlsc;,posterlor band wlth

L2 irregular longltudlnal chaanels, posterlor band and

- >

Yo, mesonotal eplpleuron with Vermlculate black pigment; brown

‘pafterned surface as for pronotum but more complex; each

*

. L o
"side of mesonotué with eight to 70 accessory setae and nine
3 - ‘ ) . T
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to 12 accessory bores; major accessory setae on row bhehind

posterlor ri’¥ of basic setae small to medlum microsculﬁture-

llnes absent or present, alveolae absent or present up to
100% cf surface on disc, pointed sculpture absent or . present
on disc, near suture up to 40% and laterally up to 60% of
surface; pointed sculpture on anterlor band up to 100% of
surrdce and mesonotal epipleurcn without sculpiaie or up to
100% of surface- alveolae of brown’ patébrned surface as for
pronotum. Meseplpleuron seta EP larger than flrst instar

larva, small to large; meseplpleuron vith one to 16

~accessory setae and zero to seven accessory pores; size of

major accessory setae very small to small; microsculpture

lines absént or present, sculpture singlgfpointed and/or
g * s

”multi—pointedQ Meseplsternum with one to six setae and no

PO .
4 -

poreS° mlarosculpture lines absent or present, sculpture

single-~ p01n¢ed and/or multi-pointed. Heseplmeron with one1§o

B wd
10 accessory setae and z€ro to three pores; microsculpture

lines absent or,present, sculpture single-pointed and/or

¢

multi-pointed. Basic seta on anterior pleurite- (AP) very ,
RN
small to medlum. Mesosternlte basic seta medlum to large' 1

mesosternlte with zero to 10 accissory setae; accessory

‘setae small to medium; ne sculpture. anerlor sternite basic

Al

seta small to medlum larges anterlor sternite with one to

< - !

three accessory ietae--accessory sesae very small to small;_

no sculpture. Metathorax as abqve except poxnted‘sculpture

slightly'm6re exvanded axd accessory setae sllghtly moren

numerous in most membs--s. — S

LY
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Membrane microsculptdre lines absent, sculpture
expanded over most ot surféce; sculpture s;ngle-pointwd,
points virtual&@”absent or welildef ned. | fﬁ@k

g ot
"Abéome“r;ggiga 1 to 8 with anterior and lateraﬁﬁbands
sharply separated‘from disc, posterior band without or with
irregulér“longjﬁudinal chahnels; posterior band with

vermiculate black pigment; urogomphus. on &ergum 9 without or

with up to' 50 (in most members nine to 12) raised setigerous
. .punctures on kq9bs (especialiy puncture MAP-P); knobs absent
from internal mérgin or present, knobs smaller‘than in third
instar larva of the same species (Fig] 93b, 96a, 98b, 99a;
100a, 101a, an5'103a); outiine of brown patterned surfaces
simpler than in mésonotum;“sépae AIT and -AIM of terga 2 to 8

small to medium, seta PII-P very small to medium—small, seta

Yy g
MPP-E on ¥ergqun 9 very small or small, ang seta AM&B oo
wﬂ
terqum 10 small to very large; terga 1 tﬂ%ﬂ%ﬂ@th severn to 40
‘ﬁx/th" -y .

accessory “setae on each side of terqum, tefgum 8 with zero

to 12 less setae than on preceeding terga, tergum 9 with

seven to 30 accessory setae on urogomphus, tergum 10 with
' Zzero to three"large ma jor and zero to 22 minor accessory

setae; size of major baso-lateral accessory setae ig fgont%i
. N L ;:}‘ L) ¢’ T
of anterior row of basic setae small to medium, ‘midor

accessory setae on urogomphus extrenely small or small,
oL I - : 7

. [ A . .. o, _“ F 4 ‘.'
. {posterlof major accessory seta on urogomphus relative to

s

dlscal major aqcessory seta subegual Or unequal; ®051t10n of

r~yg

major baso- lateral seta or urogomphus lateral or more

a3

posteriorly baSOfﬁedially; microsculpture lines absent or
R, .

. B /
3 &
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present, sculpture o terga 1 to 8 single p01nted ‘br multi-
),.M .

pélnted p01nts“#¢#tnfred or dense; sculpture on tergal )
surtface_on any of ter@a i, 2, 3, 4, 6 or all terga; ‘

)
~d

sculpture on urogomphus absent, suggested, or with scattered
and fine single-pointed sculpture, or with dense and large

single-pointed sculpture, or isodiametric alveolae, tergun
. /g\
with single-poftnted "and/or multi-pointed sculpture, anterior
- ’ "k
band on terga 1 (o 9 without or Hlth 901nted sculpture over

10 to 100% of band surface posterlor band of terga 1 to 8
\
ulthout or with sculpture over 5%, 10& ‘or 100% of surface,

¢ o

alveolae of brown patterned surfaces as for pronotum.

. "‘~.
19

Abdominal epipleuron on segments_1 to 8 with eight to iO_n,

N E ‘3
acces;;;;\setae"no sculpture. Abdominal hypopleuron on .

segments 2 to 8 Hlth four to 16 accessoryﬁjftae (much 1eas

. n'

on segment 1); size of major accessory setae medium-small.A

v

. . very {large, and size of minor setae small to medium-small;

no scéipture. Abddmiﬁal sternite 1 with. two to 16 accessory
X £ : .

5
.

setas, segments 2 to 7 with 10 to 40, segment 8 with 10 fc- ”@%wi

50, segments 9 wlth Zero to 26‘accessory setae, and segmift )

10 with two to five major and zero to 22 -minor accessory

setae; aVerage size of accessory setae on segments 2 to 7d
. ’ o ) L]

EOStly small to,me@iumtsmall; microsculpture l%@es abs
’?[séﬁlﬁfure\on segments’Z to 9 single-pointed and%or multi-
éointed. Internal abdbminal posfventrite {PsI) en segments'1
b& 8 ulth accessory setae one to six, Or aisent' sculpturef

'as on PsE but more restrlcted. Membrane ®icroscu pture

<

;githout lines, sculpture without or with extremely fine to '

R v . . . < |
. - & . \
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“Members in second instar.

i ‘ . ! v"\
L ‘ ;
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I

coarse point$; dorsal sculpture very narrowly to widely
N\ [ []

expanded over baso-lateral surface, lateral scﬁlpture
expanded over most of surface or more restricted, and
ventral scul pture restricted baso-laterally or expanded over

most of surface.

‘g Third Instar Larvae. Diagnostic combination.- As in
second instar larvae except: more accessory setae and pores:

I,’,“

on~ most sclerites, and setigerous knobs 0S7urogomphus in

;ﬁgteral view, when present, 1
~ N

Third Instar Larvae. Descrigtion;- Larger than second_
RN
‘1nstar larva of ,each member, llnear measurements about 1. S\\

‘\

tlmes longer tban second instar larva. Coloratlon gen&talgy

. Qs fogkflrst,lnstar latva, pdtterns on urogomphus in many . -
a A . -
.menbers‘differentiand more clearly outlined ‘than preceedingfw
instars, or different (described for,eaoh nember); |
Head. Frontale with six to eight acceééory setae; L

. [ R
frontale with seta EA-A size very small to small, and wlth

seta HP v1rtually absent or- very small. Parletal sclerlt foi g

Hlth Seta VMP~A size small to medlum; alveolae ventro—
laterally present to expanded laterally, sculptured flelds

external and 1nternal to 'systens 021 ahd VHP more weakly L
impressed than in second,lnstar. Prementum without or%qlth
Y | N o . ,'

‘one to 17 dorso—laéeral accessory_setae and ventrally with

R B L . s . L <. . R
one tO‘three accessory setae anterlor to lateral basic seta.

l \ El E-3

R Thorax. g;oun:patterhed surface more clearly outllned,
Ll (.ﬂ'!

<§ : . B - R o <%;

&



otherwiseas for second instar larva. Disc of pronotum with
15 to 130 accessory setae and 30 to 80 accessory pores,

_pronotal epipleuron with two to 40 accessory .setae and zero /

. . . A
'to 30 accessory pores; sculpture absent from disc or /
extended over surface, pointed sculpture absent or over 1%
of surface; brown patterned surface as in second instar

larva. Proepisternum with seven to 25 accessory setae; size
I . v B
T : . . o *

of major accessory. setae very:.snall to medium-large.

)

Proeplmerou with one to 13 accessory set!e‘and zero to 25

ot
v

accessory ;ores.GProster&ﬁu with four to 15 accessory setae.
. ST SR
Disc of mesonotum with 20 to 110 accessory setae and 15
.

to aO accesson@@pores on each half ppsxerjor=band laterally
wlthout or nga one to.15 accessory setae; mesonotal'ﬁ' o

épipledron with one to 35 accessory,setae‘and ﬁithout,or )'

A

setae posterlor to- rou ‘of basic setae small to large;-

I'o

sculpture present over 20 &p 100% of. dlSC, gclnted sculpture
m
'l
near suture absent or oresenﬂ up to ﬂOX of disc surrace, and

&)

laterally a&sent or’ present up to 15% of dlSC surface,

7

T 1 »
,ﬁgrface. Meseplpleuron u1th one to 40 accessory
: e »

setae and wlth 10 to 25 accessory pores. Anterlor pleurlte
% v N\,
of'meSothorax with one to 11 accessory setae and. without Orc

M with one'%o seven accessory pores; size of basic'seta

virtually absent to medium. Mesepimeron with omne to 15 .

. /,,

accessory setae and three to/;O accessory pores- siZe“of"

\kk&SlQ setajvery‘small to meﬁ?um. Hesosternite ulth%ﬁt or

.

3
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4

with one to 10 sm. ssory\sexae. Metathorax as

mesothordx excopt- accessory setae and pores sllghtly more

numerous and p01nted sculpture sllghtly more expanded.
O

Abdomen. Tergal epipleuron vidth on terga 1 to 8

N

average or very expanded; knobs of urogomphus in lateral

view (Figq. 94, 96b, 97!‘98&, 99b, 100b,'101b, 102 and 103b)

‘indistinct +o large and in dorsal view knobs virtually

absent to large; disc of terga 1 to 7 with 15 to 100
accessory setae and on tergum 8>with~zero t§‘20 less
accessory setae than on preceedlng terga, lateral band ot
terga 1 to 8 with f1§e to 50 accessory setae, urogomphus
with seven to 30 accessogy setae, tergum 10 gith zero to
four major accessory setae and one to 22 smallef accessofy
setae; seté PII-P on terga 1 to 8 virtually absent to sacll,
seta PI-P on tergum 10 small to large, an% seta AM-P on
tergqum 10 small to very large; sculptﬁfé restricted on disc
on any of tengé 1 to %, or on all terga. Abdominal
epiplgur&n on segments 2 ﬁo é uith.eight to 60 accessory
setae, 6n segment 1 with much fewer setae. Abdomiq@l
hfpopleuron on ségménts_1‘to 8 with eight to 50 acééséory

setae; size of hajor accessory setae on segments 1 to 8

°medium-sma11@t¢ very large; sculpture on terga 2 to 4

without or with alveolde; sculpture absent to well,
developed. Abdominal sternite on segment 1 with two to 55
accessory setae, on segments 2 to 7 with 12 to 150, on

segment 38 uit5114 to 130, on'segment 9 without or uithﬂone

‘t0'55, and'on‘segment.10 with two to six major and zero to
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\

24 hinor acCessory setae; average size of accesso:y-setae on
segmeﬁts 2 to 7 small to medium; sculpture on segments 2 to
7 without or with lines, alveolae absent or present,
sculpture singleipointed or multi-pointed,-and points very
fine to iell—developed. External postventrite on segment 1
with 3 to 45 accessory setae and on segments 2 to 7 with
fou% to 55. Internal postventrite on segment 1 with one to
23 accessory setae and on segments 2 to 7 with one to 26.
Membrane sculpture dorsally and ventrally on agdomen

virtually absent or present baso-laterally to widely

expanded.

all regions of the northern hemisphere (eiCept for Greenland
and Iceland) from the southern edge of the tundra to the
~southern half of the temperate zone (Morroco, southern »

K B . .

California, northernmost Florida). Very fevw members are

found in .subhupid regions and none are found in desert

areas.

3.2 Notes about Keys

The keys are intended for identification of specimens

of extant articulate specimens, easily characterized by few

-

structural characteristics. Fossils,. however, come as-

fragments and require l..ge amounts of information (studenté'»

of fossils are referred to Diagnostic combination,

Description). Larvae can be identified at species level if

She
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mquted in glycerine (seé section 2.2.1). Probably imn any
one Tegidh .larvae can be identified without such
preparation, as the number of potgnﬁial specjies 1is limited.

I provide three keys: one to genera, one to subgenera ot

-

3.2.i‘Key to Genera of Elaphrini
Adult stage

1. Pronotum with two pairs of setae near léteral
margin. Elytron with well developed striae on
disc (Fig. 28, 29, and 30); setigerqﬁs punétures
absent from interval 7. Middle coxa with one or
two setae.‘Heaa prognathous (Fig. 14 and‘15).
Frons elevated, dorsal margin of eye lower. Eyes
small or ndrmally developed. Ceesescecacccacsanal
1. Pronotum without or with one éaif of setae near
hina ai&?é\\Elytral striae .arely suggested near
b;se or absénf (Fig. f10 to V17) discal
véetigerOus punctures on intervals 3, 5 and 7;
Middle coxa with numerous setae. Head
. subhypognathous (Fig. 16). Frons concave bétueen
eyes, 4 sal margin of eye higher; eyes very. .

PrOMiNnente eeeeessesesso-Elaphrus Fabricius p.106
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1"
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3
S

Propotum marqgin ﬁarrcu not explanéte&winterval 3
of'elytron Qifhout catenations (Fig; 28{{k“x__
sptigerous punctures of disc on interval 3 only.
Fronto-ocular sulcus indistinct (éig. 14),
puncturés én most of Surface of head. Clypeus
without sublateral impression, thus surface

Smooth. Mentum with two setae- (Fig. 8).

tececcsecensassseaas.Diacheila Motschulsky p.77
Pronotum lateral margins very explaﬁate. Elytral
interval 3 and 5 wi+* catenations (Fig. 29 and

30), setigerous punc~tures on disc present in

interval 3 and 5; fronto-ocular sulcus deeply

impressed. and octagonal (Fig. 15); puncfures

absent from frons (absent or present posterior to
eyes). Ciypeus with sublateral impressions, thus
surface embbssed. Mentum with -four setae (Fig.

9) « eereeeseececeaneaas...Blethisa Bonelli p.B86

Larval Stage

Nasale slightly projected (Fig. 87a), with teeth
fine. Lacinia well éeveloped with small or

extremely small apical seté-(Fig.,83 and 84).

N N

teeteeesneseienceeessioDiacheila Motchulsky p.77
Nasale projectéa: medial projection much in front

of adnasale projections (Fig. 88b to 92b), teeth

on nasale fine, small or large. Lacinia cone-

LN
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shaped with extremely small subapical seta (Fig.
83), and teeth of nasale large (Fig. 88b), or

lacinia suggested, with small seta, and teeth of

nasale. absent, fine or small (Fig. 89b to 92b). 2

24(1Y) . Teeth of nasale very -large (Fig. 88b), meetidg at

middle. ‘Base of mandible naLrovw, baso-internal

3

margin apparently continuous with apico-intébpal
margin (Fig. 78) Lacinia well developed;

subapical seta extremely small (Fig. 8}).

cecceecesceassassesassseasssBlethisa Bonelli n.gz

21 Teeth of nasale absent, fine, small, or large anc

<

separated by toothless medial projection (Fig.
89b to 92b). Base of mandible wider, thus
internal margin not apparently continuous w¥ith

apico-internal margin (Fig. 80 and 81). Lacinia
absent or suggested; apical seta small.

i TR
e seeeccecececscascaseasessElaphrus Fabricius p. 106

By -

»

3.2.2 Recognition of Séx in Adults andlLarval Instar Stages
S
Males of Cgrabidae are.generally reéognized by eplargéd
basal tarsomeres of forelégs, épd by presence'of uhiﬁé'haiﬁ;
like structures ;ehtrally, termed spoﬁgy pubescénce in.
elaphrine beetles.‘Elaphrines show spongy pubescence, under

\ .
tarsomeres 1 to 3 or 1 to 4 except in members of E.

"genitalia only. In many members males have a small tooth;



like projection on the internal apical angle‘of the tib: . of
midleg, in some members males are more densely setose

’

medially onvibdomindl sterna especially on sternum 7, £n few
members males shew tooth-like projections at base of apical
spur and of posterior S} r of tibia of foreleg, or ohly at
base of posterior‘spur,>er, in one membe;, males present a
very large projection beneath femur ef foreleg.

Reéognitiou of first larval instar is easy but
separatioﬁ of second.dnd third instar larvae ‘is difficult
since I failed tc find one single common character_except
that accessory setee on most sclerites are increased fcr
.each member species. Recognltlon of these 1nstar 1arvae can
only be done after determinaticn of the genus and subgenus.
Fortunately genera and subgenera are recognlzed by many
structural characters common to all instar larvae of e\ﬁp
taxon. The following key FProvides the necessary information.
In couplet 2 locate the description of the genus or subgenus
of your specimen then compare couplet 2 and 2' for this

genus or subgenus: Characteristics in couplet 2 describe

second instar larvae, and those ofccouplet 2' the third

‘instar larvae. ) o

Key ror recognition of larval instars

1. . Egg-bursters parallel blackfkeels laterally on
frontale (Fig. 87) . Meshes of microsculpture

absent ventrally from parietale both sides of

T
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systems VM‘:and VMP. Numbers of'basicxfetae and

pores on sclerites as illustrated (Fig. 76)-- e
terga 1 to.8 each with two rows of three sétae,

and urpgomphﬁs of terqum with five basic'setdé.
.........;......;..;......;....First instar larva
Egg—byrsteqs absent froﬁ frontale. Field of

meshg; of microsculpture vénfral;y on parietélé

on bgﬁﬁ'sides'of systems VMM and VMP. In addition

to bgsic setae and pores of first instar, many
accegéory setae and microsetae (nes added pofes

seen to hear microsetae) and urogomphus of»fergum

9 in addition with seven to 30 accéssory major ® -
setae(Fig. 93b, 94, 96, 98b, 99, 100, 101, and

703) ¢« ea'eeecscacccaccsassosessescennscnscsasanasal
Q;ggggiig._Knobsiof urbgohphus‘of fergum 9 0.5 as .

small as those of third instar larvae (Fig. 93b

Pl

and 94).

"Blethisa. Pronotal epipleuron with 20 or less

accessory setae, mesonotal disc with 70 or less,

mescnotal epipleuron with 15 or less, sternite of

1

- segments 2 to 7 with 40 or less, and external

poststernite on segments 2 to 7 with 10 or less.

Elaphrus (ArctelapﬁtUS). Head width 0.8 mm. (I

have not seen the second instar larvae, but
number of accessory setae follows a pattern

similar tc members of subgenus Elaphrus, thus I

assume the following would apply). Mesonotal and
’ r
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metanotal disc with 10 or less accessory setae,
abdominal epipleufon of segments 2 to 8 with 10
or less, abdominal segment 9 without, and

‘external poststernite of segments 2 to J with 5

- A%
A

™

or less.

Elaphrus (EQQQLQEL@E)- Proepisternum with five
or less accessory setae, disc of mesonotuﬁ and
metanotum with 15vor less, external pqs£sternite
of segments 2 to 7 with seven or less.

Elaphrus (Elaphrus). Disc of pronétum wifh 15 or -
less accessory setae, diéé of mesonctum and
metanotum with 10 or,lq&é, disc of terga 1 to 8
with 9 or legé, hypopledron of segments 2 to g
with four or less, and sternite of‘segments 2 to
3 with 10 or less. Urogomphus of tergum 9 with

knobs 0.5 as small as third instar larvae (Fig.

100) .

Elaphrus {(Elaphroterus). Proepisternunm u;th seven .
or less‘accessory‘setae, disc of terga 1 to 8

with 30 or lesé, hyp0pieuron of éegments 2 to 8
with eight or less, sternite of sthents 2 to 8
with 14 or less, and external poststernite of

segments 2 to 7 with four or less.

.o-..‘o..o.-...l.-..o‘oloos%cond in»Star larvae

(Fig. 94).
Blethisa. Pronotal epipléurdn vith 30 or more \\\

e
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iccessory setae, disc of mesonotum with Y0 or

more, mesonotal epipleuron with 20 or more, ‘

Sternite of segments 2 to 7 with 90 or more, and

external foststernité or segments 1 to 7 with 30

OL more.

of mesonotum and metanotum with 16 accessory

setae, epipleuron of segments 2 to 8 with 18,

" hypopleuron of segments 1 to 8 with 19, sternite

of segment 9 wi'h eight, and external .
poststernite on segments 2'to 7 with seven.
more accessory setae, disc of mesonotum and
metanotum with 25 or more, and_external

@

poststernite of. segments 2 to 7 with 9 or more.

and metanotum with 21 or more accessory setae,
terga 1 to 8 wiﬁh 17 or more,lhypopleuron of
segments 2 to 8 with eight or more, sfernites of~
segmenﬁs 2. to 8 with 14 or more. Urogopphus-knobs

of tergum'9’large (Fig. 100) . ’

Eiaphrg§ (Elaphroterus). Proepisternum with 10‘br‘
more accessory setae, disc of terga 1 to 8 with
40 or more, hypopleuron of‘seéments 2 to 8 with
12 or more, sternite oflsegments 2 to 8 with 28
or more, and external poststernite of segments 2

to 7 with seven or more .......Third instar larva

AN




— - ‘ . 77

4 Gyllenhal 1810: 96 (subsequent designation by
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Lindroth, 1961: 102). Lindroth 1954: 4.

,

Diachila auctorum. Invalid emendation of first original

_m—ro s s

.

%pglling, by Motschulsky (1850). Anonymous 1928-1954.

genus by Motschulsky but not appearing first in text

. (Lindroth, 1961).

tion.- Anterior fringe of
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prosterﬁum medially with lohg%narrou setae and laterally
with small séimitar-shaped'éetae; fetasternum uith numeroué
punctures at least‘laterally.and vithqut'setaé; stridulatory
écraper plate on tergqum 7 with feﬁ pﬁints.(11) and closer
(20.microns) to eacp other; abdominal stegha 2"aﬁd 3 with
numerous punctures ;ﬁd sterné without other setae than
'ambulatory setae, abaohinal sternum 7 with tio setée on
posterior margin; elytfal striae éverage for carabids,
striae‘straight or sinuate nea£ discal setigerous punctures
thus intervale not catenate; elytral epipleuron with few
punctures distributed alqﬁgfaé%kly defined sulci; median
lobe of males Qith small narrow sfjlet; me@iap lobe base and

ventral surface not distinctly more sclerotized than lateral
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sur faces (Fig. 38); females basal sclerite of stylus Wwith
flne splnuleb on dorso-lateral ridges’ (Fig. 70); protibial
rows of setae shorter than tibia- posterior internal row of
mesotibia with few (five to Siekdy setae; hind coxa with one

large dlscal Seta and two interno- subaplcal medium setae

hind femur with three to flve setae.

Adults. Description.- Hedium-large beetles 7.0 to 9.0 ¢

-mm. Body moderately narrow. Upper surface dark green or

copper, or dark piceous wlth metallic reflectlons, ventral

surface and appendages black and/or piceous. Pores in

punctures small or, in members of D. polita large,.

N

AN
S

Integument shiny or dull,"micrbsculpture mostly absent or. <

well dovelopedion Sclerites.

Head. Head capsule (Fig. 14) with punctures dorsally

and laterally near eyes; fronto-o.ular sulcus very shallovly‘

impressed; eyes average or small; microsculpture lines

absent or present, alveolae flat.vClybeus‘vith punctures$ or

N

-with micropunctures; one seta medlo sublaterally, surface

r

- smooth; mlcrosculpture llnes absent or present, alveolae

flat. Labrunm sculpture with flat or convex alveolae.
Anienna. Antennomere 3 with ffat pubescence excépt for
few apical setae; antennomere 2 0.8 length of antennomere 3.
Mouthparts. Lert mandible with molar, basal retinacular
and terebral tooth small, and apical retinacular . tooth ’“\;
absent; right manaible with small and single basal
retinacular tooth aad small térebral tooth (FPig. 2). Lac1n1a

spinules on 1nternal margin alternatively small and smaller;

1

'\v\
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-larger spinules and apical prejegtion of lacinia subegqual 1in

length to width of lacinia. Sfipes ventral surface uitn
mic:osculptuge'lines medlally, alveolae flal or indistinct.
Maxillary palpomere (Fig.lS)‘3 0.5 length of palpomefe 4,
palpomere 2 1.5 length of palpomere 3; micresculpture lines
preeent alveolae flat Galed;ere 1.1.5 length of galeomere
2, galeomere 2 0. 75 length ot maxlllary palpomere u

Anterior transverse expansion of submentum uith eight setae;

_mlcrosculpture llnes absent from most of surface except at

base or absent behind transverse expansion, alveolae flat or
convex at base. Mentum with two medial setae. Labial
palpomere 2 O.§7,length of palpomere 3, Length of mentum
medial teeth 0.5 depth of mentum emargination, emargination
of medial tpoth.0.3 to 0.5 teeth length (Fig. 8). Ligula -

Pl

projected.

" Thorax. Pronotum side not broadly reflexed; lateral

bend narrow or wide; lateral bead extended from anterior to

poéterior lateral angles; postero-lateral impression without

or with carina; surface without discal impressiomns; fringe

of sel%e cn anterior and posterior‘margins not reaching

lateral\angles, setae of fringe sclmltar shaped, setae at .

mlddle 0% 67 length of lateral ones. pronotum lateral ‘margin.
with two gftae- puncthres present and unlformly distributed;
punctures 50 mlcrons in 512e, 50 mlcrons apart, puncture
edge sharpl}\outllned on 30% of c1rcumfere 2; .rculpture

absent or llnes present, alveolae flat or Cc< 7ex;

Proepisternur with incomplete sulcus‘betveen internal flange

e
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and external,enisternum at junctien with pronotum.
.epipleuron; flange small; punctnres‘15 mi "rons in size; 4s
to 75 microns anert, anu edge of punctures sharply outlined
on 30% of circumference; micrcsculpture lines present or’

\ ) . _
absent, alveolae flat.. Proeplmeron punctures 25 microns in
size, 25 to 100 microns’ apart, edge of punctures sharply
outlined on 30% of c1rcumference, sculpture as pn‘
pfoepisternum. Prosternal suture slightly sinuate nct
suddenly"constricted; tringe on enterfor maruin uith'lan
narrow setae mediaily and,sn@ller scimitarJSnaped setae
laterally; punctures 20 micrens in size, 60 to 100 microns
tapart, and edge of puncture sharply outlined on 60% Of
Lircumference; no setae on surface; sculpture absent Qr”
lines presént, alveolae’flat; Scutellum ofrmesotnorax
.without transuerse sulcus near.base (subapicelly near ievel'

v
“of basal stria with ome or two indistinct sulci); lateral .

~ridge complete; puncture present at. base; pores in punctures
small; mlcrosculpture llne< present at base and absent
apically, alveolae flat or convex. Heseplsternum anterlor
~discal rldge lndlstlnCt or uell defined; punctures 25
microns in size, 25 to 50 microns apart; sculpture absent or
lines present laterally, alveolae flat. Mesepimeron
punctures 25 nlcrons in 51ze, 25 to 50 mlcrons apart-
sculpture absent or "lines present and indistinctly
impressed. Mesosternun without posteroflateral'transverse,
ridge; punctures present laterally,-punctures 25 microans in

size, 25 to 75 microns apart; setae absent from surface;

5
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microsculpture lines present at ¥base, lines of alveolae

weakly defined or flat.
Metanotum with very small apico-submedial setae;
metanotum with few discal setae. Metepisternum with

indistinctly or well outlined anterior ridge; punctures 30
NET -

microns in size, 30 to 90 microns apart, and edge of

)
-

punctures sharply outlined on 50% of circumference;
sculpture absent or llnes present, alveolae flat. Punctures

of metasternum 25 microns in 51ze, 50 to 100 microns apart

pedge -of puncture sharply outlined on 50% of circumferenc-

-

setae absent from surface; anterior process with comnplete or

-~ A :
laterally restricted ridge; micrcsculpture lines absent or

. "s fo
: present, “alveolae flat.

Abdomen. Tergum 2 with medio-~basal ridge on each side

of ‘mid-line; tergum 7 with 11 points on stridulatory

"ﬁsCraper, points 20 .microns apart; setae absent from tergum

:1; discal sculpture of.tergum 8 with lines,.;%:eo]ae flat.-

posterior. margin of sternum 7. 'with two ap1ca1 setae;
punctures on’ sternum 2 and at least laterally on sternum 3,
and sternum 4 wlthout or wlth lateral punctures, phnctures
25.m1crons'1n 51ze, 10 to 100 mlcrons apart edge of

A
puncture sharply outllned on 50% of c1rcumference' no 'setae-

F

on surface except for ambulatory setae' mlcrOSculpture lines

/

absent or'present; alveolae ftat.._ ; .

.

E&ytra. Most strlae clearly deflned at least nedlally.

i -

base of stria Spﬁbdlstlnctly or: deeply 1npressed basal

~

transverse strla extended to Sttla:S'Or termlnated at
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humerus striae straight or slightly sinuate near setigerous

'A¢punc£u;es; intervale not catenate, but slightly or not %N
impressed near setigerous punctures (Fig. 28); interval 3 N
fith four to seveﬂ setigerous punctures, in%erval_9 with six
or 10 umbilicate punctures, all setigerous punctures small;
punctures near setigerous functures ébsent; striae punctate,
punctures 25 microns in size, 25 to 200 microns apart; pores
in. punc%ures small; microsculpture linés absent or present
in spots, alveolae flat to convek on entire surface,
alveolae on elytra or restricted to poéterior 0.33. Elytral
~epipleuron with punctures along indistinctly outlined sulci}
punctures 30 to 40 microns in size, .35 to 70 microns apart.
with ob;ongum posterior end rounded (Fig. 33).

| Legs. Coxa of foreleg without-setae; punctures present,
25 microns in size, 50 to 200 microns apart, edge of |
puncture sharply outlined on 30% of circumference,
Trochanter with two-setae; sculpture as on coxa. Femur
vithout infernal medial projection; setae 20 or less;

’

‘'sculpture absent or lines present, alveolae flat. Tibia
without internal projectiohs at base of apical and posteriof
spurs; fringe (anteéior internal row) 0.4 to 0.5 length of
tibié; setae of posterior medial roﬁ ﬁot expandgd near‘apex;
posterior medial row with seven setae on v.5 »f tibia,
:poéterior internal row with six éetae a.ong tipia length,

Low postefior to fringe with four setée ex =r ed toward base ,

t

of tibig; sculpture on tibia absent or limes present,
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alveolae convex. Tarsomeres 1 to 4 enlarged»and with spongy
pubescence ventrally; tarsomeres 1 tb 4 with five to six
Qentral spinules and tarsomere 5 with four spinules;
sculpture as on tibia. ﬂ

Coxa of midleg without or with punctures, punctures 25
microns 1in size, 2§ to 100 microns apart, edge of pﬁnctures
sharply outlined on S0% of circumference; coxa with two
setae; sculpture liﬁes present, alveolae flat. Trcchantér
with one seta; sculptd;e as on coxa. Femur internal surface
without angular projection; femur with 20 or less setae;
sculpture absent or lines present, alveolae flat. Tibia

‘uithodt.internal apical projectibn in males; aﬁterior
interna; réu with few setae (five to six); setae of anterior
medial énd internal, and postérior internal rous th
expanded near apex; sculpture as 3n femur. Tarsomered 1 to‘u
with four to eight ventral spinules, and tarsomere 5 with
-eight ventral spinules. |

Coxa of hind leg without or with punctures, punctures
25 microns in size, 25 microns apart, edge of punc;ures
sharply outlined on 5Q$‘of circumference; coxa with three
setae: one large discai'and two interno-subapical setae;
sculpture iines present, alveolae flat. Trochanter posterior
surface with five or six spinules; égulpture as on coia.
Femur wit rth-ee to five setae; sculpture lines absent or
present, alveolae flat. Tibia without externalvrow’of setae;

setae of anterior medial and internal, posterior internal

rows not expanded near apex; sculpture lines absent or
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pPresent in spots, meshes present tvleast apically, alvvnl;e
tlat or convex; Tarsomeres 1 to 4, with eight spinules, and.
tarsomere 5 uith $1x spinules; scLlpture lines present,
alveolae flat or convex.

Mgle genitalia. Basal and ventral surfaces not more
aistinctly Lclerotized than lateral surfaces, dorsum of lobe
Sclerotized near base, membranous in apical 0.5. Stjlet
shorter than in members of other genera and very s;endef
(Fi1g. 38). ‘ : AL

Ovipositor. Female basal sclerite of style with dbrso-
lateral ridges, ridge with few spinulés, spinules present
apico- ventrally; apical sclerite with few fine spinules,.
apex with two small setae (Fig. 70).

Taxonomic notes.- Lindroth (1954) recognized three

extant species. I had the opportunity to study in detail

two: Diacheil

1Y

rctica Gyllenhal and D. polita Faldermann,

and briefly I looked at D. fausti Heyden. I will not discuss .
Lindroth's species further as the revievw is most

satisfactory.

‘zgirdiLns£ar Larvae. Diagnostic combination.- Nasale
little projected, nasale level with or projected beyond
adnasale (Fig. 87b) Api;al cutting edge of.mandible without
or with well developed fine teeth (Fig. 78 and 79)#
retinaculu; not toothed; retinaculum typical or twice as
long. Stipes‘with wvell developed conical lacinia (Fig. 83c

and 84); seta of lacinia apical and slightly smaller than
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seta on stipes internal margin neat lacinia, or subapical
and very small. Terga with two rows of four setae, other

accessory setae apparently absent.

nasale little projected medially, nasale p:ojecfion level
with or beyénd adnasale projection;‘teeth on nasale fine and
numarous, teeth extended to midd%e or not. '‘Base of mandible
narrow:uposterior internal margin seemingly continuous with.
anterior cutting edge; anterior cutting edge without or with
fine teeth, retinacglum without teeth on posterior margiﬁ,
retinaculum typical or twice és long. Lécinia conical; seta
apical and, slightly smaller than seta just behiud lacinia
along stipes interpal margin or seta subapical and verj
small. Anterior seta on external margin>of étipes posterior
to level of lacinia. Ligula'prominent:

Abdomen. Terga 1 to 8 with two rows of four setae,
other'accessorx setae apéarently absent. Urogopphus of
tergum 9 with very prominent knobs in dorsal and la;eral
vievs, 5ut without knobs %long iﬁternal margin; urogomphus.
with about seven accessory setae; seta MPP-E size on tergum

9 small. ' ' .

Taxonomic notes.- This peculiar larva was described by

ﬂindroth'(1954). I have no doubt-about its idéntity. I
failed to relocate the original specimen, thushthis
description is based on Lindroth's desbription and key

characters.

Distribution.- Members of this genus are fouqs from
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subarctic and arctic Scandinavia to Labrador, and are foqnd
in mountains of Siberia with one relict member along tﬂe

Tien-Shan mountains in Western China and neighbouring ‘USSR
(Lindroth, 1954). I have seen a few representatives of the

three known species of adults., I know the third instar larva

Linnaeus 1758: 416, Lindroth 1954: 10.

-um Leach 1815. Type Species.- Helobium multipunctatum
. ;

Linnaéus 1758: 416.

Adults. Diagnostic combination.- Fronto-ocular sulcus

‘very well impressed, shaped as 8 (Fig. 15); upper ring of
ocular sulcus with.both supra-ocular setigercus punstures;
punctures on head cagpsule absent or restricted to posterior
portion.,Clypeus surface‘withlweak sublateral impressions,
thus embossed between; no puh tures. Labrum sculpturé lines
absent or pfesent laterally, alveolaé indistinctly outlined. '

Left mandible with apical retinacular kooth level with
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terebral tooth. Maxillary palpomere 3 0.67 length of
palpomere 4. Mentum with four setae: two sublateral and two

o

submedial sethej labial palpomere 1 0.5 length of palpomere
. s .
2 and 0.8 length of maxillary palpomere 4. Pronotum margin
very explanate; setae of fringe of anterior and posterior
marqgins narrow. Prosternum‘anteriof margin with fringe,
tringe formed'of narrow setae. Proepisternuﬁ withchmplete
sutdre at junction- of external diéc with internal flange.
Scutellum with basal transverse swulcus (posterior to weak
transverse impressions at level of basal transverse stria);
lateral sulcus not complete to apex. Mesosternum with ;
postero-lateral r;dge. Metanotum with large postero-lateral
fidqe. Metanétum with large apico-lateral setae. Metasternum
without or with very few lateral punctures, punctures not“
sharplg defined; no setae on surface except in one member
with dense postero-medial brush. Tergum 1 with numerous ~
setae, éétae absent from midline; tergum 8 sculpture absent
japically. Abdominal sterna without punctures, or with few
indistinctly defined»punctures laéerally on sternum 1.
Striae 1 to 6 clearly defined, remaining stria sugges£ed, or

K-

intervals 3 and 5 catenate (irregular catenations,present in

very irregular and in some members catenate or absent;

some members in area of sevéntﬂ interval), catenation
completed béhind setigerous fpunctures (Fig. 30), cagenation
not forming mirrors though in some members brighter; discal
setigerous punétures Qn-intefval 3 and 5; no punctures on

elytrai epipleuron. Coxa of foreleg without punctures.

]
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Trochanter of'foreleg with one seta. Trochanter of midleg
without seta. Coxa of hind~deg with two setae: one large
discal and one interno—subapi%al sefé (in one member with
inte}nal brush of iﬁtae).ﬁFrochanter of hind leg with many .
posterioF splnules (10 to-15). Femur of hind leg with one "’
seta. Basal sclerite of étylus of'feméle with numerous setae
in apical 0.67 ‘Fig; 71); apical sclerite with numeréus

small spinule;; dorso-apical ridge on basal sclerite absent.

to 18 mm. Pronotum wide. Upper surface black, or-dark
copper, or copper or green; ventral surface black or with
dark metallic reflections. Sculpture lines on upper surface,

. oo ~ ) .
"—alyeolae flat to convex; pores in punctures small. .

—
{

Lo Head. Head outline éverage for Carabids} eyes well
developed; fronto-ocular sulcus deeply impressed and shaped
'as 8 (Fig. 15); posterior ring of ocular sulcus Hith both
%upra—ccular setigerous punctures; punctures on head capsule
absent or restricted to portion of head behind eyes;
sculpture lines present, alveolae weakly defined. Clypeus
with sublateral i.rvwessions, thus surface embossed on each
side of impresszion. Labrum sculpture without or with liqes,
meshes abseht or restricted léterally.
Antennae. Antennomere 1 éaﬁ length of antennomere 2,
. antennomere 2 0.4 length of c:tenr~mere 3; sculpture lines
present, alveolae flat, weakxly or well defined.
Mouthparts. Grinding edgeiof r.ch% -andible 0.5 length

of mandible; basal retinacular and e tocoth small or
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large; apical retinacular tooth of left mandible level with
terebral tooth (Fig. 1). Sculpture lines present on ventral
surface of Stipes, alveolae weakly definéd. Lacinia spines

on internal margin alternatively small and smaller, lacinia

-

apical projection as long as or slightly longer than lacinia
width, spines on internal margin of lacinia as long as
lacinia width. Maxillary paipomere 1 (Fig, 6) 0.33 to 0.4
leﬁgth of palpomerexz, palpomere 2 1.5 length of palpomere
3, palpomére 3,0.67vlength of palpomere 4; sculpture lines
present on maxillary paipus, alveolae weakly defined.
Galeomere 1 2 times length oﬁ.galeqhefe 2, géleomere 1 as
long as maxillary palpomere 2, galeomere } 0.8 length qf
maxillary palprere 4. Anterior expansion of gula with 8
setae; sculpture lines present, alveolae flat and on base
convex. MentumV (Fig. 9) with four setae: two sublateral and
tvo §ubmédial; léngth of mentum medial teeth 0.5 depth of
mentum"ema;gination, emargination between medial teeth 0.67

length of medial teeth; sculpture lines present, alveolae

flat. Liqula prominent. Labial palpomere 2 0.5 length of

palpomere 3.

v~

Thorax. Pronotum With two setae along lateral margin;

A H

Ey

postero-lateral impressions withaut or with léteral carina;
lateral margin very eipldn&te; setae of fringe along-
anterior and posterior margin narrow; fringes well rgmoved
from lateral angles; punctures absent qr present, weakly
defined and denser laéerqlly; sculpture lines present,

alveolae flat. Proepisternum with complete sulcus between
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" external disc and internal tldnge; punctures absent or

I

ﬁresent, puncture 25 microns in size, and shallowly
impressed; sculpture with lines, alveolae flat. Proepimeron

without or with punctures, punctures 25 microns in size, and
: @

\ shallowly impressed; sculpture as on episternum. Prosternunm

\dateral suture slightly sinuate; setae of fringe on anterior
mdizin as ‘'on pronotum; punctures absent or very scattered on
1s

di and shallowly impresseg; sculpture lines present,

. ~

alveolae flat to convex,q$osteriorly alveolae isodiametric
or anteriorly slightly transverse, sculpture in coxal cévity
formed of small points.

Scut\ilum wlth transverse ridge basally and with
lateral r1&ées ended before posterior apex, no punctures;
sculpture llnes present, alveolae flat and shallouly
impressedg scufpture dbsent medio—posteriorly; alveolae
flat, in some members, alveolae indistinct anterlorly.
Mesepimeron ulthoet punctures; sculpture llnes present

:
alveolae flat. Postero lateral ridge of mesosternum well
developed; punctures eb;ent or laterally present, punctures
shallowly impressed; setae absent.

Postero-lateral setéq‘of metanotum medium in sige; disc
with numerous or few (about 10) setae. Anterior ridge of
metepisternum well developed; Functures absent or present,
punctures shailouly«impressed; setae absent; sculpture lines
present, alveolae flat to convex. Punctures on metasternun

absent or with few scattered and indistinct setae; no setae

except in one memberiwith postero-medial brush of setae;
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sculpture absent or Present, alveolae flat, indistinct and,
in part, slightly transverse on disc.
Abdomen. Stridulatory plates on tergum 7 with 20 to 25

points, points 30 microns apart;'postero—medial‘pidges on

tergum 2 absent; terqum 1 with numerous medium-small setae,

setae absepﬁ from middle; terqum 7 without or with setae
along anterior mardin; tergum 8 with ngmefods se
sculpture lines -absent or present, alvéolae flaé‘régtriéﬁed.
to disc. Abdominal sterna without or with punctuges,
puncpqrégﬁrestrictéd to lateral portion of sternum 2 and"
very shallowly impressed; sternum 7 with two pairs of setae
along posterior margin, sterna 2 to 6 without or with
accessory setae between ambulatory setae, sternuﬁ 7 without
daccessory setae; sculpture lines present, alveolae |
indistinct on disc.. -

//Elytra. Striae ueli"defineapgp to sixthvone, remaining
one absent or weakly expreqsed, ér irregularly interrupted;
intervals 3 and 5 cétenate, catenation completed behingd -
setigerous punctures or pefqre and after setigerous |
punctures (Fig. 29); stria 5 slightly impressed near base;
transverse basal stria extended to scuteilum or reaching
stria 5; setigerous functures on disc restricted t;
intervale 3 and 5, interval 3 with five to six, interva; 5
wigz two to four, and interval 9 with nine to 10 setigerous
punctures, setigerous punctures smﬁil; punctures restricted

to striae on disc, puncture 25 to 45 microns in size, 90 to

130 microns apart, and shallowly impressed; sculpture lines

3



92

. present, alveolae flat on disc or convex laterally and

supapicallyt Epipleuron without punctures. Stridulatory file
‘ 4 :
well developed on ventral side on internal lateral ridge

v

near apex.

I

33) Oblongum posterior end rounded.

Legs. Coxa of foreleg without puncture or setae;
sculpture lines present, a%veolae flat. Trochanter with one
seta; sculpture lines absegt. Femu£ without or.ﬁith large
medial projection on internal side; surface with few (16 or
less)\setae; sculpture lines present. Meshes flat and weakly
defined or well developed. Tibia wgthout internal apical
and/or ;nternal medial projections; anterior medial fringe
'~$qut”(b.33 length of tibia), a;d vith few setae |
poékeriorly, posterior medial row with few setae (six)
setae, and row short (0.5 length of tibia)J and setae not
expandéd near apex, posterior internal row with few (three
to four) setaé; no sculpturef Tarsomeres 1 to 4 on internal
side with spongy pubescence in' males and with five toleight
setae, and tarsomere 5 with five to six setae; no sculpturé.

Coxa of midleg with one or two setae; no puncture;
sculpture lines present, alveolae flat, alveolae, in part,
slightly trgnsverse. Trochanter without setae; séu;pture
linés present, alveolae flat and indistinct.“Femur internal
medial surfacéﬁweakly protruding or smooth; surface with few

(20 or less) setae; sculpture lines present, alveolae flat

and indistinct or distinct. Tibia of males without or with
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apicq—interngl Prcjection; surface with about 40 setae,
anterior internal row with 10 setae,orlless, row of setae of
aﬁterior medial and internal, and posterior internal rows
not expanded hear apex; sculpture lines'absent or, at least
near apex present, alveolae flat. Tarsomeres T.to 5 with
five to six.setae. i
Coxa of hind Iég without.punctures; sufface with two

setae: one large discal and one medium interno-subapical
seta, or in addition, in one mgmber with an internal brush;
"sculpture lines ptesent, alveolae flat.vTrochanter with many
{10 to 15) small spinules on pésterior surface: sculpture as
on coxa. Tibiaxyithout gxternal row of setae; surface with
aboﬁt.uo setae% posterior internal rovw with few setae (nine

\;;_7>), anterioé medial row with few (6) setae, and row
short (0.5 length of tibia);Arou of setae of posterior
internal, and ahtefidr medial ahd intarnal rows not'expanded
hear apex; sculpture as on coxa; Tarsomeres 1 to 4 with
eight to 10 internal setae, and tafsomere 5 with six
internal setae.

Male genitalia. Baso-lateral and ventral surface of

median lobe wifﬁ thickly sclerotized surface, lateral.
surface thinly s;lerotized and sharply divided from the
»';boye (Fig. 39)§ basél orifice open dorsally; apex of lbbe
in lateral view Spatulate of with large or very small
ventral poinﬁs. Sleét in lobe very lérge, protruded well

beyond basal orifice; anterior end spatulate for muscle

attachment. Lateral lobes very long about as long hslnedian

A
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lobe; setae along posterior margin relatively short about
0.5 width of lobes.

Ovipositor. Tergqum 9 and valvifer.uith scattered'small‘
. A Y

setae. Basal sclerite of sfylus with numerous setae 1in

apical 0.67 (Fig. 71); no dorso-lateral ridge. Apical
'sclerite with many very small spinules on surface, apex with

two small setae.

- First Instar Larvae. Diagnostic combination.- Larvae

body length }}rge 7 mm (after hatching). Teeth.on nasaile
very large (Fig. 88b); frontale seta EMP size sm'al_‘~ Angle
formed by seta DI-A, and pofes DI-P and DHP-EJvery open
(about 1600°); éosition of pore VEP-A more internal relative
‘to seta VEP-P, pore and seta of system 'VEM cloéer as pore
VEM-A behind po posteriof margin of eyes; setae DEP, VEP-P
gnd‘VMPfA very large, seta VMA_size_large, and seta VEM-P
size medium-large; sculpture lings‘present on Qarieiale
dorsél surface and restricted laterally on ventral surface.

Width at eye level relatively wider: PW/PML 1.13 to 1.25,

and width at base relatively narrowver: PML/PBW 1.05 to 1.21.

‘Antennomere 2 subequal to or 0.67 length of antennomere 3.
Maxillary,stipes long 3.5 to 5.0 times longer than wide;
lacinia conical, subapical seta extremely small,‘seta behind
lacinia on intérnai margin‘ofvstipes small qbout.10 times

: ’ . —~
longer than seta of lacinia; galeomere 2 .with extré;ely

sméll lateral seta rest;icted to basal 0.5 to 0.33. Basic

proepisternal and froepimeral seta size medium. Mesothoracic

.
.
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and metathoracic epipleufal seta very large, Abdoﬁinal terga
1 to 8 Wwith setae AII”;hd AIM éiie latge; and with-éeta\RII—
P mediuﬁ-small, on'térgum.JO seta AM-P size large; sculpture
on terga 1 to 8 single-pointed antefgbrlj, and on urogomphus
of tergun 9 with uide‘ﬁcalesJOt crenpl&téd wide scales.
Abdominal epipleuron Y with seta Ep-A size med ium-small to
large, size of Ep-A similar on seéménts 2 to 9. Internal
poststernite on"Ségmenps 1 to 8 with"small to medium-small
seta PsI-I. Membrane sculpture very restficted dorsally and

latarally, on abdomen present near epipleuroh and narrowly

ext%nded to poétero—lateral angle of tergum.

mm. Dorsally parietale pale laterally or basally, and on
ventral surface parietale pale basally. |

Head. Frontalé projecteq uéll beyond adnasale level
{Fig. 88a), teeth extended on nasale, teeth very large; seta
MMP-E position interpél to eggbursterlanterior end, pore MA-
I in ffont of seta MMA; seta EMP size small, setae EA-E and
ﬁP size small to medium—small.>Epicrhnial suture of |
parietale as long as first antennomere; head elongated,
convexity of margin anterior tc neck lqnger than convexity
posterior to neck; seta DI-A pcsition postefior to frontale
postero-lateral angle, system DMM with DMH-P level with
ftonta%.postero—lateral angle, triangle formed by setae DEP,
VEP-P and VEM-P elongated aﬂteriorly, ahgle formed by séta
bi-A and pores DI-P and Du?-E opened (aboﬁt 160°), VENM-A

posterior to hind margin of eye, thus closer to seta VEHM-P,
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pore VEP-A externdal to seta VEP-P; setae DEP and VMP-A size
large to very large, seta DMM-A size medium, seta DI-A size
medium-large to large, setae DMP-A and VEM-P size medium-~
large, seta VMA size largef and seta VEP-P size very large;
dorSal surface and ventrally along lateral ‘margin with
sculpfure, sculpture on parietale without points.

Head propbrtions (Fig. 77) as follows: PLP/P1P 1.8 to
3.1, PIP/PlA 2.7 to 4.2, PW/PML 1.13 to 1.25, PH/PLP 1.6 to
1.8, PML/PBW 1.05 to 1.‘21, E“W/OL 4.1 to 4.7, PL/OL 3.5 to
4.4, F1/0L 3.0 to 4.0, P1/0L 1.5 to 1*.9, P1/PL 4.0 to 4.6,
and FW/PL 1.02 to 1.08.

Antennae. Antennomere 2 subequal’to or 0.67 length of
antennomere 3,

Mouthparts. Mandible postero-interﬁél margin narrow: r
margin seeringly continuous with antefior cutting edge;
retinaculum posterior margin and anterior cutting edge with
bvery‘small teeth. Maxillary sfipes elongate 3.5 to 5.0 tinmes
longér than wide; external margin behind posterior lateral
seta sclerotized and not protruded outwafd; anterior seta
along external margin of stipes anterior to lacinia level;
ventrai posterior pores as far apart as length of galeomere
1{ setae on internal 0.5 of dorsal surface of stipes
moderately dense (20 to 30), setae extended in anterior 0.33
roughl™ in © -ow; pointed sculpture on external dorsal 0.5
of stig m . st of stipés length., Lacinia proninént and
cone-shaped; subapical lacinia seta extremely small, about

0.1 léngth of seta posterior tc lacinia along stipes
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internal margin. Maxillary palpomere 1 1.5 length of

-

palpomere 2, Position of microseta along internal margin of
gal;omere 2 1in basal 0.33 to 0.5 length of galeomere 2; seta
size of galeomere 1 very small to small. Ligula wide and
promihent; dorso-lateral spinule size of prementum small.

Thorax. Pronotal seta AII-E size large to medium-large,
setae MI, ME-I and PII-P medium-small to medium; sculpture
present on 5 to 10% of pronotal disc, pointed squlpture
present on 5% of disc or absent. Proepisternal and
proepimeral seta size medium.

esonotal setae AIM and AIE-I size medium to large,

setae PIM-I and PIE-A size large to very 'large, seta PII-P

Fed

medium-small to mediﬁm; sculpture present on 20 to 40% of
surface, pointed sculpture on 5 to 10% of surface neér
suture, on 5% laterally, and absent from posterior band.
Epipleural seta size large. Size of anterior sternite {AS)
seta gize small to medium-small. Size of sternite seta
medium. Metathorax as mesothorax. Membrane sculpture absent
from dorsal surface, preseﬂt on 50% of lateral surface, and
on 30 to 50% of ventral surface.

- Abdomen. Setae AII and AIM size on terga 1 to 8 large,
seta PII-P size on terga 1 to 8 medium—snal}, seta AM-P size
on tergum‘10 large to very large; gculpture of terga 1 to 8
single-pointed or mult ‘sointed (one to three points

associated), urogomphus of tergum 9 formed by scales or

crénulated scales, and on térgum 10 sculpture single—pointed,f‘;ﬂ,ﬁ'

or multi-poihtéd. Size of epipleuron seta on tergum 1
. e
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medium-large, on terga 2 to 8 ldrgeﬂ on tergqum 9 as large or
- - ‘
medium. Setae ot ste;nite on segménts 2 to 7 mediunm;
sculpture on segﬁents 2 to 7 aktsent, on segment 8 on 10%, on
segment 9'2n 25%, and on segment 10 on-100% of surface.
External poststernite anterior seta (PsE)A size medium to
‘mediumflarge. Internal rpoststernite interior seta (PsI)I
' size on segments 1 to 8 small to medium-small, and on
segment Y medium-small to medium.
Membrane scul e dorsally restricted baso-laterally,
éxtended lateral around epipleuron, and absent ventrally

on segments 2 to 7 and.expanded baso-laterally on segments 8

and 9. . .

-

Second Instar Larvae. Diagnostic combinatiom.- Size

large 9 to 15 mm. Frontale dorsal surface uifh three
accessory setae on disc; accessory setae small; antero-
discal field of ;culpture present. Parietal with seven to
eight ;ccessory setae on lateral surface; sculpture lines
ventrally on both sides of systems VMM and VHMP present,
alveolae convex. Stipes venttally with three antero-discal,:
with few ventral postero-lateral and, in one member,
doréally with few pqstero-laterél aécessory setae. Pronotunm
with 95 accessory setae on each 0.5, and.uith 12 to 14
accessory setae on pronotal epipleuron; size of largest
accessory seta on pronotal eéipleuron medium to large.
Proepimeron with 5 to 7 accessory setae. Size of ah;erior

pleurite (AP) majof accessory setae medium. Prosternum with
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10 accessory setae on posterior band médium. Mesonotum and
metanotum on disc with 6C to 7C accessory setae on each 0.5,
and on epipleuron and epipleurcn of this nota with 7 to 13
accessory setae; size of epipleuron major aécessory.setae of
these nota small to medium-small. Mesepisternum and
metepisternum ;ith three to six accessory setae. Basic seta
of'anterior'sternite of mesothcrax and metathorax medium to
large; surface with three major accessory setae.
Meéosternite and metasternite baéic seta size large; surface
with three smali accessory setae. Membrane sculpture
extremely fine or absent. Seta PII-P size on abdominal terga
1 to 8 small to medium-small; size of acéessory setae on row
in front of basic anterior row of setae medium ot terga 1 to
8; pointed sculpture on anterior band on 10% of band surface
of terga 1 fo 8; tergum 10 with three major and two to 22
minor,accessory setae. Epipleuron of segments 1" to 8
dibided. Hypopieuroq?@f segments 1 to 8 with 12 to 16
accessory setaemﬁﬂfgghite of segment 1 with eight to 16
accessory setae, segments 2 to 7 with 30 to 40, segment 8
with 40 to 50, and segment 9 with 15 to 25, and segment 10
with five major and 15 minor accessory setae. External
poststernite on'seément 1 with seven, z2nd on segments 2 to 7
with 10»acceséory sefae; pointed 5culp£ure on segments 2 to
7 -present. Internal fpoststernite on segments 2 to 7 with six
accessory sefae.

Second Instar Larvae. Description.- size large 9 to 15

mm. Color as for the first instar larva. Membrane sculpture
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surface -with three accessory setae; antero-discal field of

very fine or absent.

Head. Frontale seta EMP size small to medium-small;

sculpture present. Parietal seta VMA large; dorso-discal
surface with seven to 10, and lateral surface with seven to
e;ght accessory %etae; size of accessory setae between DMM-P
and DT-A small; dorsally sculpture present near lateral
Amargin, and pointed sculpture present on 1 to 5% of surface,
ventrally sculpture along lateral margin, and discal
sculpture on both sides of system VMM and VMP convex.

Mouthparts. Posterior margin of mandible retinacu}um
without or with suggested téeth. Stipes ventrally with three
antero-discal and few postero-lateral access;ry setae, and
dorsally, in one member, with few gostero-lateral accessory
setae, ; pointed sculpture on dorsal external 0.5 of surface
or re§ﬁrigted basally. Mentum with nine to 10 dorso-lateral
and one anteio-lateral accessory setae; size of dorso-
lateral accessory setae mediunm.

Thorax. Pronotum on each half with 95 and on pronotal
epipleuroﬁ with 12 to 14 accessory setae; size of accessory
setae on row anterior to anterior row ‘' basic setae small
to medium, size of largest aécessory seta on epipleuron |
large; 10 to 30% of surface of pronotal d@sc with sculpture,
without or with pointed sculptdre on 5% of disc surface,
pronotal épipleuron without sculpture. Prdépisternum size of
basic seta medium-small; surfaéé with seven accéssory setae;

sculpture absent. Size of major seta of anterior sternite
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(AS) medium. Prosternum with 10 accessory setae of posterior
band .medium. N

Mesonotum on each 0.5 with bO toy70, and mesonotal
epipleuron with 7 to 15 accessory setae; éize of accessory
setaé of row behind posterior row of basic setae small to
mediggt\%ife of major accessory setae on mesonotal
épipleuron small to medium-small; sculpture on diéc present
on.20 to 100% of surface, pointed sculpture near suture
present on 40% or absent, and on‘disc laterally on 5 to 60%
of disc surface, and on antericr band absent or on 50% of
band surface, no sculptore on mesonotal epipleuron.A
Mesepipleuron with 10 to 16 accessory setae; size of major
accessory setae medium. Mesepisternum with three to six
accessory setae; sculpture with very scattered fine points.
Mesepimeron with five to 10 accessory setae; no sculpture.
Anteriér pleurite (AP) without sculpture. Anterior sternite
{(AS)  basic seta size medium to large; surface with tvo or

‘three accessory setae. Mesosternite basic setae size large;

surface with three small accéssory setae. Metathorax as

~

mesothorax.

Membrane sculpture absent or extremely fine.

aAbdomen., Seta PII-P on terga 1 to 8 small to medium-
small; surface ;ith 40 accessory setae on each discal 0.5;
size of Qéjqr accessofy'sétae on row behind posterior row of
basic setae very large, and size of accessory setae in front

of anterior row of basic setae medium; all terga covered

ehtirely vith sculpture, pointed sculpture on anterior and
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posterior bands on 10% of band surface; urogomphi- f terqum
9 without or with raise. setigerous punctures on infernal
margin; size of seta MPP-E small to medium-small; uro omphus
with 15!to 25 major accessory setae (Fig. 96b); size o
MiNOr accessory setae véry small to extremely small; pointed
sculpture on anterior band on 10% of surface; seta PI-P si €
on terguﬁ 10 large, dand seta AM-P size large to very largé;
tergum 10 with three major and 20 to 25 minor accessory \
setae; sculpfure singlé-pointed o;vmultirpointed, points
fine or better defined. Epipleuron of segments 1 to 8

divided in two; segmeats 2 to 8 with 12 to 14 accessory

setae. Hypopleuron on segments 1 to 8 Qith 12 to 16
accessory setae; size of major accessory setae very large
and minor ones medium. Sternite on segmeht 1 yith eight to
16 accessory setae, on segments 2 to 7 with 30'to 40, on
segment 8 with 40 to 50, on segment 9 with 15 to 25, and on
segment 10 with five major and 15 minor accessory §etae;
size of accessofy setae small; sculpture single-pointed on
rirst few segments, then moréhﬁulti—pointed. External
poststernite on segment 1 with seven, and on segments 2 to 7
each with 10 accessory setae; rointed sculpturevon segments
2 to 7 present. Internal poststernite on segments 1 to 8
each with six accessory setae.

Membrane sculpture absent or extremely fine.

Third Instar Larvae. Diagnostic combination.- Size

large 15 to 23 em. Parietal seta DI-A size medium-large.
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Disc of pronotum with 100 to 130 and-pronotal epipleuron
with JQ to 40 accessory setae. Mesepimeron and metepimeron
Qith 10 to 15 setae; basic seta size medium. Anterior
pleurite (AP) of metathorax with'11 accessory setae.
Mesosternite and metasternite uitﬁ nine to 10 accessory
setae. Size of abdominal setae AII and AIM on terga 1 to 8
large; disc of terga 1 to 8 with 30 to 50 accéssory setae,
tergum 10 with 24 minor accessory setae; sculpture of
urogomphus on tergum 9 absent, or suggested, or made of fine
points. Sternite on segm;nt‘1 with 20 to 55 accessory setae,
on segments 2 to 7 with 90 tb 150, on segment 8 with 50 to
130, and on segmeﬁf 9 with 30 to 60 , and on segment 10 with
S1X major accessory setae. External poststernite on segment
1 with 30 to 45 and on segments 2 to 7 with 35 to 55
accessory setae. Internal fpoststernite on segment 1 with 10
to 25, and on ségments 2 to 7 with 20 to 25 accessory setae.
Membrane sculpture absent.

Thifg Instar Larvae. Description.~ Size large, length

15 to 23 mm. Color as first instar larva.

Head. Frontale seta EA-E size small, and seta MP sizé
very small; surface with seven accessory setae. Parietal
seta DI-A size medium-large, and seta VMP4A size nedium;
sculpture on both sides of systems VMM and VMP defined or
weak.

Mouthparts. Posterior margin of refinadulum ﬁithoﬁt
teeth or teeth ‘barely suggested. External 0.5 of stipes

dorsum without pointed sculpture or present on entire
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surface. Prementum with 12 to 17 dorso-lateral, and one to
three antero-lateral accessory setae.

Thorax. Eronotum with 100 to 130, and pronotal
epipleuron with 30 to 4C- accessory setae; sculpture on disc
on 1 to 5% of surface, pointed sculpture on 1% of surface.
Proepisﬁernum with 20 accessory setae. Proepimeron wifh two
to 13 accessory setae.

Mesonotum with 90 £o 110, pronotal épipleuron with 20
to 35, and posterior bana without or with two accessbry
setae; size of setae on row behind posteéior row of basic
setae medium to.large, sculpture on 20 to 40% of disc
surface, pointed sculpture absent or present on 2 to 5% near
suture, and on 1 to 15% laterally of disc surfacé} and on 50
to 100% of surface of posterior bénd surface. Mesepisternun
with four to six accessory setae. Mesepimeron with basic
seta size medium;. surface with 10 to 15 acéessory setae,
Mesosternite with nine to 10 acéessory setae. Hetathorai as
mesothorax except anterior pleurite (AP) with 11 accessory
setae. ”

Abdomen. Tergal epipleurcn on terga 1 to 8 narrow;
eievated major setigerous fpunctures of urogomphus on tergum
9 in lateral view medium and in dorsal view small; size of
setae AII and AIM on terga 1 to 8 large, and size of seta
PII-P small to medium-small; disc of terga 1 to 8 with 80 to
100, and tergal epipleuron with 30 to 50, urogomphus of
terqum 9 with 20-to 30 (Fig. 96b), and on tergum 10 with

four major and 25 minor accessdfy setae; sculpture
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completely covering terga starting on tergum 1 or 2; pointed
sculpture bn terga 1 to 8 on anterior band on 50 to 100% of
band surface, on posterior band absent, on anterior band of
tergum 9 absent or on 50 to 100% of band surface, on
‘ﬁiBgomphus of tergu& 9 sculpture absent,'or suggested, or
formed of fine points. Epipleuron of segments 2 to 8 with 30
to 45 accessory Setae; sculpture on segment 1 absent, on
segments 2 to 8 present, on segments 2 to 4 sculpture
suggested to fine. Hypopleuron on segments 2 *+o 8 with 30 to
40 accessory setae. Sternite on segment 1 with 20 to 55
accessory setaé, on segments 2 to 7 with 90 to 150, on
Segment 8 with 50 to 130, on segment 9 with 30- to 60
accessory setae, and on segment 10 with six major accessory
setae; size o0f accessory setae on segments 2 to 7 medium;
sculpture on segments 2 to 7 single-pointed or multi-
pointed, looking like scales. External roststernite on
segment 1 with 30 to 45, and on segments 2 to 7'with 35 to
55 accessory setae. Internal [oststernite on segment 1 with
10 to 25, and on segments 2 to 7 with 20 to 25 aacessory
setae, |

Membrane sculpture abseﬁt.

glggglgggggg.— Members of this genus arevfound'from the
British Isles to Kamchatka, and from Alaska to Nevfogndland,
from the southern edge of the tundra to the northern half of
the warm temperate zone (Lindroth, 1954). I have seen some
or humerous adults of all species described by Lindroth

(1954) . I examined four first instar, three second instar,
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and three third instar larvae of B. quadricollis from the
junction of the Athabasca River with Highway 2, Alberﬁa; six
first instar, two second instar,'and three fhird’instar
larvae of B. multipunctata from George Lake, Alberta; five
second instar larvae of B. julii from three localities in
Newfoundland, and two third instar larvaevg. julii from two

localities in Newfoundland.

Elaphrus Fabricius 1775: 227;/}19g species.- Elaphrus
riparia Linneus 1758: 407 {subsequent designation by

Latreille 1810: 425). Lindroth 1961: 109.

Adults. Diagnostic ccmbination.- Frons medial surface

lower than eye margin, tHus seeningly concave; eyes. very
large (Fig. 16) ; punctutes'unéqually distributed dorsally,
surface without punctﬁres in many members Stronglyr
reflective (mirrors), frons medially with weak or well
defined impression; rpunctures very dense and irreghlarly
_elongated when impression weak; Apical retinacular tooth of
left mandible well removed from terebral tooth. Pronotunm
discal impression present though very weak in some members;
pronotuﬁ with one seta only alcng latéral margin near e
postero-lateral angle. Proepisternal flange very wide.
Sculpture of coxal cavities with. relatively large points.

N

Accessory setae present laterally, posteriorly and
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anteriorly on metasternum; alveolae convex iaterally.
Abdominal tergum 2 with two antero-medial ridges. Accessory
setae present on sternum 7 and sterna of males and
temales; punctures present laterally at least on seément o
Elytral striae barely suggested, in some.members, or absent;
basal transverse stria\ended at shoulder; discél'and
umbellical setigerous punctures surrounded by a weak or well
defined circular structurev(pit) or without it;fat leést
surface with one strongly reflective surface (mirror) ; disc
with three rows of setigercus punctures; punctures present
on intervals 1, 2, u,-b, and é, and in pit; interval aﬁd
pits in most members densely punctured; setigerous pﬁnctures
in most members very enl;}ged 450 microns) or small (15
microns). Femur»of foreleg with numerous setae (30 or moré).
Tibia of foreleg with setae of posterior internal row
expanded neaf apex. Coxa of midleg with numerous éetaéy
Femur of midleg with numerous setae (27 or more). Tibia of
nidleg. with numerous setae (55 or more){ anterior medial and
intétnal; and posterior internal rows of setae expande&yhear
apex. Coxa of hind leg with ét‘least'fourlsetaez(one
postero-medial and many medium setae). Femur of hind leg
uithbmore setae (six or more). Tibia of hind legqg with’
numerous setae (60 or more); extern;l rov of setae present;
anterior medial and internal; and posterior internal rows of
4setae expanded near apex. Basal sclerite of stylus of
females with dorso-lateral ridges, ridges iith wide

spinules. Apical sclerite of stylus without or with few (two
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to six) very small and stout spines along dorso-lateral
ridges; apical setae without or with one or two very small

AY

setae,
length from 6 to 10 mm. '‘Pronotum narrowv, eyes prominént.
thus Cicindéloid—like (Fig. 16). Upper'surface dark or
brilliant copper or green, ventral surfacé darker. Pores in
punctures émall.

Head. Frbns lower than 1orso—latéral pargin of eyes;
eyes very prominent; punctures unequaliy distributed,
sur face without punctures in many mémbers, vithoutﬂsculpture
and very reflective (mirrors); f;onto;ocular-sulcus
indistinct, frontal impression indistinct or well defined
twhen irndistinct, -punctures inhimpreSSioné denser and
irregularly elongated); accessory setae ppg§ent in some
members on frons near eyes; cornea of eye;'zhick or thin,
thickness of anterior and posterior cornea Subequal or
unequal; punctures denseoor scattered; sculpture lines
present'ét least in spots, alveolae flat tb‘convex. Clypeus
with two or four or more setae late:aily on disé; punctures
present, restrictegd basd-medially or on surface; punctures
15 to 20 microns in sizé, in contact or up to 60 microns
apart,;edge of punctures indistinctly or ;harply defined up
to 100% og circumferénce% sculpture lines absent medially in
some members, or present on entire surface, alveolae flat to

‘convex. Labrum sculpture lines present, ,alveolae flat to

convex.
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Antennae. Antenpal scape 1.5 to 1.8 length of
antennomere 2, antennomere 2 (.4 to O. - ~ of
antennomere 3; antennomere 3 with dense :nce, or with
scattereg smdll‘setae, or with few apical setae>i;ig. 11 to
13) ; sculpture lines present,alveolae flat to convex.

Mouthpart: Grinding edge of right nandibie 0.4 to 0.7
length 'of manu .e, basal retinacula *ooth single or ’
double, terebral tooth prominent (F: + 3 and 4); left
mandible with weak or prominent molar and basal retimacular
tooth, terebral tdo;h prbminent or’yefy prominent, apicai
retinacular well removed from terebral tooth. Sculpture on
stipes present, alveolae flat cr convex. Haxillary éalpomere
1 narrow or wide (Fig. 7); palpome;e 1 0.4 to 0;5 length of
palpomere 2, palpométe 2 1.7 length of paléomere 3,
palpomere 3 0.3 to 0.5 length of‘palpomere 4; sculpture
lines present, alveolae flat. Galeomere 1 1.5 to 2.0 lengtﬁ 2n
of galeomere 2, galeomere 1 subeqhal or 1.5 length of ’
maxillary palpomere 2, galeomere 2 0.7 length of maxillary
palpomere 4. Length of sharp projectioh of lacinia 1.2 to
1.5 width of‘.’ﬂé%ia, length of spines on internal margin of
lacinia subequal to 1.2 width of lacinia; spines‘
élternativelyismall and smaller or subequal.”Gula normally
long or Shotter, anteriof expansion of submentum with six to
‘eight major setae and without or with fev minor very small
setae; sculpturé lines present, alveolqe indi§tihctly 6:
well defined,'alveolae flat to convex:aflleast at base.

Mentum (Fig. 10) medial teeth length 0.5 ot 0.8 depth of -
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memtum emargination, medial teeth emargination 0.7 to 1.0
length of tooth; mentum Qith t;o mediél setae; s: pture
liggs ppesénp, alveolae flat to‘conveg. ﬂigula bacel} to
very .prominent. Labial palpoﬁere 1 0.7 té 0.8 length of
paIpomefe 2;

Thorax. Pronotum margin very nérroﬁ; lateral bead
complete between lateral angles or incompiete especiaily in
sinuation; disc with at least one disc%l impiession, weakly
éxpressed in few members; setae of fringe of anterior and
posterior'margins scimitar-shaped, scinitar setae slightly
enlarged or enlarged apiéally, fringe reaching or not
reaching léteral angles, medial setae of fringe O.S_or 1.0
length of lateral ones; onhe seta along lateral margin near
posterior angle; aécessory setae absent or present medially;
punctures present unevenly distributed in some members;
mirrors present on disc, punétures 12 to Sovmicrogs in size,
in some membérs up to 240 microns and in others QBJto 10
microns apart on disc, edge of puncture shallowly or sharply
impressed dp #o 100% of circumference; sculpture lines
absent or present in spots or on entire surface in sonme
members, alveolae flat to convex, better impresséd
iaterally. Ptoepisternal sulcus at junction of disc,and
flange very short; flange medium to large; punctures on disc
20 to 35 microns in é@ze, punctures ih contact or up to 140
microns apart, edge of punctures éharply defined on 50 to
100% of‘;ircumferenceihscﬁipture lines presént, alveoLée'

. . L P ~ N ) .
flat to convex,. Proepimeron suture absent or indistinct,
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puncture size and densit; as | oepisternum; sculpturé as
pProepisternum except Sculpture on posterior margin slightly .
transverse. Prosternum lateral margin slightly or deeply
sinuatz; Setae shape of anterior margin as pronotum fringe
except forifemales of one member with narrow Setae; setae
absent, or present apicélly, Oor on surface; punctures 12 to
35 microns in size, denser laterally where up to 60 microns
apart, edgé of punctures laterally on _-osternum sharply
defined on 50 to 70% of circumference, on disc less Héll
defined; sculpfure lines present, alveolae flat to convex,
better impressed laterally, medially slightly transverse,
sculpture of coxal cavities formed of larger points.

Scutellum without tfansverse ridge anteriorly '
{posteriorly without or with-veak sulcus); lateral posterior
ridge nearly reaching or reaching apex; punctures absent or
present, puncture 20 to 30 microns in size, in contact or up
to 120 microns apart, edge of puncfures sharply defined on
30 to 50% of circumference: sculpture lines aTXEMe or
présent, alveélae flat to convex, alveolae indistinct or
absent posteriorly and convéx anteriorly, anterior alveoiae
in part élightlyvtransverse. Mesepisterpum discal ridge
indistinct or absent; punctures 25 to 50 microns in size, in
contact or up to 120 microns apart, edge of punctures
sharply defined‘on 50 to 70% of circumference; sculpture
lines present 1éterally, alveolae flat to convex and, in
part slightly transverse. Mesepimeron punctures as

mesep:s+ternum but punctures less dense; sculpture as



mesepister.num. Mesosternum postero-lateral ridge weakly
develo & or absent; accessory setae absent or pfesent;
punctures 25 to 50 microns in size, denser laterally up to
150 microns apart; sculpture lines absent or present, absent
at base, alveolae flat to convex alveolae in many members
with fine to\laqge points along pos£erior edge medially and
for others ﬁediofanteriorly and iaterally, sculpture at base
formed of points.

Apico-lateral setae of/métanotum small to very small;
discal éetae few. Metepis eﬁnum anterior sulcus-indistinct
of not developed; discal aéeessory setae absent or preseht;
punctures’25 to 50 microns in size, in comntact or up to 250,
microns apart, edge of punctures indistinct or well defined
up to 70% of circumference; sculpture lines present,
alQeolae flat to convex. Metepimeron vell‘defined;
metasternal accessory setae present on disc and, in most
members on lateral and posterior surfaces, medial punéture§
with setae in most or in 20% of punctures, lateral punctures
without setae or up to 90% of punctures vwith setae,
p&nctures 25 to 50 microns in size, in contact or up to 150
'microné apaft, more.scatteped medial;y, edgé of\punctures
sharply defined on 30 to 70% o£ ciré@mference; sculpture
lines'present, alveolae flgt to convex, alveolae indistinct
in spots medially and well defined léterally, alveolae, in
part,. slightly transverse medially kintergal to punctures in’
inverted V). |

Abdomen. Tergum 2 with two medial ridges anteriorly;
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tergum 7 with 13 to 25 large points along posterior margin
of stridulatory scraper, points 25 to 35 microns apart;
tergum 1 without setae, tergum 7.without %etae or with setae
along anterior margin, or with setae on entire surface,
tergum 8 with numerous setae on entire surface; sculpture
liﬁes on tergum 8 present, alveolae flat or convex.
Abdominal sternum 7 with two pairs or in one member with one
pa;r or setae along fposterior margin; sternum 7 uitA at
least two accesory setae, setae dense on sterma 3 and 4, and
also on sternum 5 and 6 of most members, setae in most
members restricted between ambulatory setae, or im some
membe;s:extended laterally into lateral punctate area;
pﬁnctures preéent.lateraliy on sterna 2 to 6, and in most
members on‘sternumf7, punctures 25 to 50 microns in size, in
contact or up to 100 microns apart, edge of punctures
sharply defined on 30 to 70% of circumferemce; sculpture
Iineélpresent, alveolae flat.to convex,‘better impressed
laterally, and slightly tranéverse medially.

\

Elytra. Striae barely traceable at base or absent. Base
of stria 5 deeply impressed (Fig. 110 to 117). Bésal_
tranéverse stria not extended beyond shoulder, there stria
indistinct or deeply impressed. Surface. with four rows of
circular impressions (pits), pits (Fig. 131 to 136) '
delimited externally by punctures in semi-circular stria, or
by depressions betveennintervals‘and pits, or by color
outline (golden-copper band), or not delimited (details in

puncture elongation pattern can suggest pits in E. viridis);



inside limits of Pits two semi-circular ridges or one
circular ridge, or no ridge; interior of pit with four or
mAny more punctures arra;ged roughly concentrically; center
oL piLt with setigerous punctures at éenter; pits restricted
to intervals 3, 5, 7 and 9: interval 3 with five to six,
interval 5 with four , interval 7 with four, and interval 9
with seven or eight'setigerous pitsﬁ base of elytron with
two non-setigerous punctures‘roughly in position of

‘
intervals 5 and 7. Setigerous punctures very\large {45 to 55
microngs'or in members of E. lapponicus small (15 to 20
microns). Scutellar setigerous punctures elevated but
without the enlarged Circular pit around. Strongly
reflective surface (mirror) present, elytra with onpe to
about 20 mirrors; mirroré between two pits of same interval,
‘ mirror$~similar in width or with one or two major and wider
mirrJrs. Punctures present in pits and in areas wvithout
mirrors (mostly in intervals 2, 4, 6 and 8), punctures in
pits 20 to 45 microns in size, in contact or upvto 30
microns apart, punctures outside pits saﬁe size, in contaét
to extremely far apart, edge of puncture indistidctly or
sharply defined up to 100% of circumference. Surface of
elytral articulation with mesothorax with two to six sharply
defined,»elongaée and large bunctures. Sculpture lines
absent or‘preéent, aiveolae flaf to convex, mirrors without
alveolae, sculpture best expressed in pits, intervals

without sculpture, or alveolae present in spots or on entire

surface (in some members alveolae present, but external
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surface with thin and very smooth outer layer, thus alveolae
invisible under SEM) . Epipleuron of elytron punctate on
entire surface. Stridulatory file undeg elytron near apex
indistinct (lines 3 microns .apart) or well impressed (lines
4.5 to 7 micron§,apart) -- sound produced about same in
composition and strength.

Wings. Vénation very similar to members of other genera
except that posterior end of oblongum not founded but
subangular.

Legs (Fig. 32). Coxa of foreleg without or with
punctureé, punctures 15 to 30 microns in size, in contact or
ap to 180 microns apart, edge of puncture indistinct or ~
distinct up to 50% of circumference; scuipture lines - —
present, alveolae flat or convex. Trochanter with one, two
or three setae; sculpture lines present, alveolae flat and
indistinct or well defined. Internal facé of femur (Fig; 145
and 146) smooth, setae numetous {30 or more), postero-
external row with five or more, postero—internal rowluith 9
Or more, antero-external rou‘preSent with four or more, and
antero-internal row with six or more setae; séulpture lines
present, alveolae flat or convex. Tibia (Fig. 145'and 146,
without or with projections at base of apicai*§pur and/or
projection at'ﬁase of posterior spﬁr; postero-ipternal row
of setae expanded toward apex, anterior internal fringe on
50 to 80% of tibia length, fn one member with few setae

behind fringe; sculpture lines present, alveolae flat to

scale-like, and better impressed apically. Tarsomeres 1 to 4



or 1 to 3 of males with spongy pubescence ventrally;
tarsomeres 1 to 4 each with‘four to 10 spinules and
tarsomere 5 with two to 10 spinules ventrally; sculpture
lines present, alveolae flat cr convei.‘

Coxa of midleg with numerous setae (in addition two
major ones); punctures 20 to 30 microns in size, 20 to 150
microns apart, edge of punctures sharply defined on 30 to
50% of ci:cumference; sculpture lines present, alveolae flat
to convex, and, in part, slightly transverse. Trochanter,
with one, two or three setae; sculpture as cozxa except
alveolae flat. Femur (Fig. 147 and 148) smooth along
internal-margin;‘surface with numerous setae (27 or more) ;
sculpture lines present, alveolae flat or convex. Apico- .
internal angle of tibia of males with projection in most
members (Fig. 150); surface setae numerous {55 of more)

{Fig. 148 and 149), anﬁerior medial row of setae with eight
Oor more, and anterior internal with 10 of more setae,
anterior medial and internal, and posterior interna; rovs of
setae expanded apically; sculpture lines present, alveolae
flat of convex apically. Tarsomeres 1 to 4 each with four to
14, and tarsomere 5 with two to 10 spinﬁles ventrally;
sculpture as femur.

.Coxa of hind leqg, in addition to large posterior seta
with' numerous setae (three to 40), setae distributed on
entire surface or on ihner 0.5 or more restricted near ‘

margin; 10 to 100% of punctures with setae, punctures 15 to

45 microns in size, in contact or up to 150 microns apart,

!
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edge of pﬁactures indistinct or sharply defined on 30 to 70%
of circumference{ sculpture lines ére;ent, alveolae flat,
.gnd indistinct or well defined. Posterior basal face ot
trochanter with;few spinules (about six); sculpture lines
present, alveolaé flat and, in. part, slightly transverse.
Femur with numerous setae (six Oor more); sculpture as
trochanter. Tibia with external row of setae present;
surface with numerous setae (50 or more), posterior
internal, anterior media% rows with 14 or more setae,
anterior medial and intg;nal, and posterior internal rows of
setae expanded apically; sculpture lines present, alveolae
flat or convex, and better impressed apically. Tarsomeres 1
td 4 eaéh with six to 24 and tarsomere 5 with two to 12
spinules ventrally; sculpture lines present, alveolae flat
OL convex.

Male genitalia. Baso-lateral and ventral surfaces
thickly sclerotized and sharply separated'from thinly

sclerotiz.d lateral sides; stylet of intermnal sac very

large, and protruded well beyond basal orifice, posterior .
“

end of stylet flat and enlarged for muscle attachmenf; basal
orifice open dorsally. Ventral portion of apicﬁl spatula
without ventral 'hooks (Fig. 40).

ovipositor. Dorso-lateral ridges of basal sclerite of
stylus present, each ridge with spinules; ventro-apical
surface éf(basal sclerite without or with spinules. Apical
sclerite of stylet with two to six very small stout spines

along dorsal ridges, apex without or with one very small or’



two very small or extremely small setae (Fig. 72 to 75).

frontale very‘prominent, teeth on nasale‘clearly separated
1nto two groups by medial projection, teeth medium, very .
rine, Or absent (Fig. 89b to 92b); seta EMP size very small
to absent (setigerous pore present). Position of parietale
pore VEP~A external to seta’VEP—P, pore and seta of system
VEM distant as pore VEM-A in front of posterior row of
ocelli, angle formed by seta DI-A, and pores DI-P and DMP-E
less open (about 130° or less); size of seta DEP and DI-A
medium-small to large, seta VEP-P size medium to large, seta
DMM-A  size very small to medium, setae DMP-A, VMA and VMP-A
size small to medium, and seta VEM-P size medium to large.
Width of head at eye level relatively wider: PW/PML 1.26 to
1.76,and length of parietale along ventral midline
relatively shorter: PML/PBW 0.75 to 1.06 except in E.
mandible enlarged so not continuous with apical cutting
edge. Anterior seta of stipes along external margin in front
of lacinia level. Lacinia very small or barely suggested.
Ligula narrow and in maﬁy members collapsed. Size of
proepisternal and fproepimeral seta very sméll to small. Size
of mesepipleural and metepifpleural seta small to medium
large. Size ofvsetée ATI and AIM of terga 1 to 8 very small
to small. Internal ébststernite vith small to very sial;

internal seta on terga 1 to 8. Sculpture on urogomphus of



teryum single-pointed not scale-like.

First Iustar Larvae. Description. Small to medium, body
length 3 to 4 mm just after hatching and 6 to 7 mm when
fully grown. Dorsally head capsule all pale, or mostly pale
except near frontale suture, or pale laterdlly, or pale
behind eyes and postero-laterally, or basally, and véntrally
all pale or at base only.

Head. Nasale of frontale very prominent, teeth absent
or present, teeth very fine, or fine or medium, teeth
separated into two groups by medial projection (Fig. 89b to
92b); pore MMP-E external or internal to anterior end of
egg-burster, and pore MA-I parallel or internal to seta MMA;
seta EMP size very small or absent (setigerous pore
present), and seta MP smali to absent }setigerous pore
present). Marginal éonvexit;'betueen neck and eye longer
than or subequal to convexity posterior to neck; epicranial
suture subequal to or as short as 0.2 length of antennal
‘scape; seta DI-A pgosterior to or level with postero-lateral
angle of frontale, system DMM normal or moved forward, thus
seta DMM-P anterior to postero-basal angle'of fronfale, pore
VEP-A external to seta VEP-P, pore and seta of system VEM
distant, thus pore VEM-A in front of posterior row of
ocelli, angle formed by setae DI-A, and pores DI-P and DMP-E

less-open (about‘130° or less), triangle formed by setae

DEP, VEP-P and VEM-P with anterior angle moderate

{equilateral triangle) or angle very open; 'zg of setae DEP

and DI-A medium-small to large, seta DMM-A siZe
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to medium, setae DMP-A, VMA and VMP-A small to medium, seta
VEM-P size medium to large; sculpture lines absent or
present in spots, dorsally alveolae pfeseht on surface -
lateral portion (specifically different among many m;mbers),
extended ventrally along lateral margin or just baso-
laterally, pointed sculpture dorsally absent or up to 50% of
surface, extended or not ventrally up to 15% of surface;
Head proportions‘(Fig. 17) as follows: FW/OL 3.3 to
12.0, PL/OL 3.0 to 9.6, Fl/OL 2.4 to 9.2, PL/PL 1.4 to 5.2,
P1/0L 4.4 to 6.2, FW/PL 1.1 to 1.6, PLP/P1P 1.2 to 2.4,
PlP 1A 2.2 to 13.0, PW/PML 1.2 to 1.76, PW/PlP 1.6 to 2.5,
and PML/PBW 0.75 to 1.14 |
Antennae. Antennomere 3 1.5 length of antennomere 2.
Mouthparts. Base of mandible wide, internal basal
maréin not continuous with apical cutting edge (Fig. 80 and
81) ; postefiq; edge of retimaculum with fine or slightly
coarser teeth, cutting edge without or vitﬂ very fine or
fine teeth. Stipes short 2.0 to 4.0 times as long as wide
(Fig. 85); lateral margin of stipes behind posterior lateral
seta interrupted by thinly SClGEOtiZea ﬁgrface or not,
margin near this surface projected outward or margin entire;
setae on dorsal internal 0.5 moderately dense or denser (30
to 50), seta 1in apical 0.3 apprdximating one row or in two
or mére rows, ventral pores in basal 0.33 far #apart or ‘
close--anterior pore nearly level with posterior one,
anterior seta on externai margin of stipes anterior to

lacinia level; inted sculpture on dorsal extermal 0.5 on
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sur face, or more la;érai. Lacinia very small (Fig. 85c);
apical seta small, subequal to 0.5 length of seta on
internal margin of stipes behind.lacinia. S5ize of seta on
galeomere 2 in‘apical'o.%'to 0.6. Maxillary palpomere 1
subequal to 1.5 length ¢t palpomere 2. Ligula narrower,
projection well defined or individually collapsed; size of
énterO*lateral spinule‘of prementum small to medium small.
Tborax: Pronotal seta size AII-E small to large, size
MI and ME-I small to medium-small, and size of PII-P very

\

sm?ll tolmedidh-small; disc without or with sculpture up to
100% of surface, pointed scﬁlpthre absent or up to 5% of
disc surface. Proepisternal -and proepimeral seta size very
_small to medium small.

Mesonotal setae size AIM and AIE~-I sm&il to large, size
of PIM:I%&id.PIE—A small to very large, and size -of PII-P
small to medium-small. Sculpture lines present,ralveolae
absent or up to 60% of disc surface, pointed squlp*“te near
sﬁture absent or up to 30% and laterally fiom 5 to 35% of
disc surface, and cn postericr band absent'or~up to 100% of
band surface. Meéépisternal seta size small to mediumbsmall.
Anterior sternite seta size small. Mesosternite seta éize’
mediuom small or medium. Metathorax as mesothorax.

Membrane ventrally and laterally with pointed sculpture
on 15 to 90% -of surface.

Abdomen. Size of setae AII and AIM on terga 1 to 8

small to medium-small, and size of seta PII-P of these terga

very sms... to small, and size of seta AMP on tergum 9 small
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to medium-small; seta AIM of similar size on tetga 1 to 8 or
abruptly smaller froﬁ terga 5 to 8; sculpture single-pointed
or multi-pointed on terga 1 to 8, single-pointed on
urogomphus of tergum 9 and extended on entire surface or
basal 0.5, and on tergum 10" sculpture singlé-pointed. Size
" of énterioriseta of epipleuron on segments 1 to 8 medium to
medium-large, and on segment 9 very small to medium small,
seta in sonme mémg?rs abruﬁtly‘smaller'sta*ting at any
segmentfron segmé;¥ 1 to 8. Size of sternite séta on
segments 2 to 7 medium-small tc medium;’sculpture multi-
poipted,'very fine to well defined on ségments 2 to 7, and
on segment 10 sculpture on entire surface or restricted
basally. Size of anterior sgla of external poststernite on
segment 9 small to medium. Size of intérior seta of internal
poststernite on segments 1 to 8 very small to small, and on |
segment 9 very small to medium-small.

Membrane dorsally narrowly e#panded baso—laté}ally,

laterally expanded to very expanded, and ventrally

restricted to expanded.

Second Instar Larvae. Diagnostic combipation.- Size of

" accessory setae on frontale extreme small to absent

(setigerous punctures present); anterior discal field of

microsculpture not defined. Size of accessory seta between
DMM-P and DI-A small or absent (setigefous punctures
present); alveolae of microsculpture on both sides of

>

systems VMM and VMP flét, indistinét or well defined. No
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accessory Setae, on ventradal side of Stipes either'apico-,
medially or latero-posteriorly. Prénotum with 15 to 40, and
pronotal wpipleuron with two to seven acCessory setae; size
of major accessory setae on Frenotal epipleuron very small
to small. Prosternum with two accessory setae; size of
dccessory setae medium-small to medium—large. Mesonotunm Qith
JO‘té 40, mésonqtal epipleuron with one to five accessory
 setae; Size of major accessory setae Qp mesonotal epipleuron
very small to small. Meéepipleuron basic seta small to
medium¥large; size o§ major accessory setae very small to
small. Mesepisternum‘with one accessofy seta. Mesepimeron
‘With one to four accessory setae. Size of majcr accessory
setae 1in anterior pleurite of mesothorax very small to
small. Anterior Sternite of mesothorax with one accessory
seta. Size of basiq mesosternite seta mediﬁm to medium-
large; surface without or with three accessory setae,
Megathorak as mesothorax. Membrane cléarly sculptuted with
ppints, points large to very fine. Size of setae on row th

front of anterior row of basic setae small, tergum 10

i

without or with two major and Hithou§79£ with one to four
minor accessoryisetis. Epipleuron of segments 1 to 8 not
divided medially. Size Of-hajor accessﬁry setae of
hypopleuron of segments 1 to 8 medium-small to mediunm.
Sternite on ségment-1 with tvo to six, on segments 2 to 7
each with 10 to 20, on segment ¢ ith 10:t6 22, on segment 9
vithout or with six or less, and on segment 10 withhtyOJgr .

three major and three to six minor accessory setae. Ef*érnal
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poststernite on segment 1 with two to four, and on segments
2 to 7 each with 3 to 7 accessory setae; no sculpture.
Internal poststernite on segment 1 without or‘vith one or
two, and oﬁ segments 2 to 7 each with one tq qur acceksory
seﬁae.‘ﬂembrane of abdomen as membrane of thorax.

Second Instar Larvae. Description.- Body<*length 7 to 9

mm when fully grown. Color as first instar in most membeérs,
except for members of E. ulrichi (described under this
specles).

Head. TeethN?n nasale very small to medium; size,bf

seta EMP on frontale absent (setigerocus punctures present),
or very small;fsizé of seta MP absent (setigerous puncture
present) to small; frontale‘witgnqbout fiye accessorj setée;
accessory setae barely visible or absent (setigerous
punctures present); field of sculpture antero—medially
absent. Size of seta DI-A on parietale small to medium, size
of seta VMA small to medium; dorsal discal surface with few
(zero to five;\Br more (five to seven), and along latero-‘
ventral surface with three to nine accessory setae; size of
aécesgory setae between DMM-P and DI-A absent (setigerous
puncture present)~o£ small, alveolae of microsculpture
 present lgtérally t9 baso-laterally or dorsal surface, and
absent or very close to léteral qargin on ventral surface,
pointed sculpture absent or present up to 30% of dorsal

surface and up to 5% of ventral surface, alveolae of |fields

on both sides of systems VMM and VHP flat.

Mouthparts. Posterior margin of retinaculua and!cutting'
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edge without or with bdrély suggested irregular teeth.
Ventral surface of stipes apico-medially and postero-
lateraily, and posggro-laterally on dorsal surface without
accessory setae; pointed sculpture on externélvO.S of dorsal
~surface on or restricted baso—lateréliy. Size of mentum
anteré—lateral basic seta small; dorso-lateral surface with

(

five to fifteen,. and antero-lateral surface' with one to
: S,

A

‘ e
three accessory e

¥

fe; size of latero-basal accessory setae
small to medium. ' ;

Thorax. Disc of pronotum i}th 15 to 45, and pronotal
épiplehron~with two to seven accesgsory setae; éize of
accessory setae.on row behind to posterior row of basic
setae small to medium-small, and size of major accessory
setae on pronotal epipleuron very small to medium-small;
;mic:osculpturé on disc absent or oresent up to 100% of
surface, pointed sculpture abseni or up to 5% of surface,
séuléture on pronotal epipleuron absent or pointed. Size of
préeéisternal basic se£a very'small to medium; surface with
five to sé%en accessory setae; microsculpturé absent or
single-pointed. Size of proepimeral basic seta very small to
small; microsculpture absent or single-pointed and
multipointed. Prosternite with two accessory setae; size of

») :

major accessory setae médium~small to mediun.

Disc of mesénotum with eight to 40, and mesonotal
epipleuron with one to five accéssory setae; size of

accessory setae on row behind posterior row of basic setae

small to medidmLIarge, and size of major setae on mesonotal -

]
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epipleuron very smgll to small; microsculpture absent or
present on up to 100% of disc surface, pointed sculpture
absent or present near suture up to 30%, and laterally up to
35% of disc surtace, and on anterior band up to 100% of bénd
surface, sculpture on mesonotal epipleuron abséﬁt or present
and single—pointed. Size of basic mesepipleural seta medium-
small to medium-large; surface with one to nine accessory
setae; size of major acéessory setae very small to small;
mic;osculpture absent or present and single-pointed or
multi-pointed. Mesepisternum with one accessory seta;
microsculpture absent or single-pointed and multi-pointed.
Mesepimeron with one two or four accessory setae;
,micro$culp£ure as on mesepisterhum. Size of ma jor accessory
setae of anterior pleurite of mesothorar very small.
Anteriot sternite of mesothorax with one accesséfy seta.
Size of basic seta of mesothorax medium-small to medium;
surface without accessory setae. Metathor&x as meosthorax.

Membrané sculpture éleariy déveloped, pointed sculpture
very fine to large. | .

Abdomen. Urogomphus of tergum 9 without internal knobs;
size of se;a_MMP-E on urogomphus of terqum 9 very small or
small, and of setae PI-P and AM-P on tergum 9 medium-sméll
to large; discs of terga 1 £o 8 each with 15 to 40 accessofy
setae, and'fergum 9 with five to 25 major (Fig. 98b and
99a), and on tergum 10 without or with two major and without
or with one to four minor accessorf setae; size of acceésory

setae on row behind posterior row of basic setae medium-
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small to very large, and size of those in front of anierior
row of basic setae small to medium~-small, size of minor
accessory setae on urogomphus of tergqum 9 extremely small or
very small; posterior accessory setae on urogomphus of
terqum Y lateral or dorso-medial in positipn, size of seta
very small to large, and seta subequal or unequal in size to
external discal seta; microsculpture single-pointed or
multi—pointed, sculpture extended conmpletely on disc
starting on terqum 1, 2 or 4, or sculpfure very restricted
on all terga, pointed sculpture absenf or present on
anterior band, sculpture absent or preser= gn posterior band
on 5, 10.or'100% of band surface, pointed sculpture on
anterior band of terguml9 absent or on 10, or 100$nof band

‘ .
surface, sculpture on urogomphus of terqum 9 scale-like, or
single-pointed on entire surface or in basal 0.5 of
urogomphus surface, on tergqum 10 sculpture si;gle—pointed or
nulti-pointed. Epipleuron of segments 1 to 8 entire; Surﬁace

with eight to 30 accessory setae. Hypopleuron of segments 1

to 8 each four to 20 accessory setae; size of major

. accessory se..e small to medium, and of minor ones small to

medium-small. Sternite of segment 1 with two to four

accessory setae, of segments 2 to 7 each with 1Q to 20, of

' segment 8 with 10 to 22, of segment.9 without.or with two to

six, and of segment 10 with two to three ma jor and three to
six minor accessory setae; size of acctessory setae on
segments 2 to 7 small to medium-small; pointed sculpture
absent from §egments 1 to 7, absent or present on segment 8

'
-
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up to 15% of disc surface, and present on segment 9 on 15 or
30% ot surface, and cn tergum 10 present on entire surface
or restricted basally. External poststerﬁite on segment 1
wifh two to four, and on segments 2 to 7 each with three to
15 daccessory setae; scuipture absent. Internal poststernite
on segment 1 w}thout or with one to two accessory setae, and
on segments 2 to 7 with one té four acéessory setae.

Membrane sculpture of abdomen as thorax.

on frontale absent (setigerous puncture present) or very
_small. Sizé of seta VEP;E on parietale medium to large. Size
of accessory l&tero-basal seta on prementun émall to medium-
small. Pronotal didc with 14 to uO,'and-pronotal epipleufon
with three to 12 accessory setae. Proepisternum basic seta
very small:to mediuﬁ—small. Prosternite with four accessory
setae. Mesonotal epipleuron uifh one to five accessory
setae; size of majot accessory setae very small to medium-
small. Mesepisternum'withoht or with one to 12 accessory
setae. Size of basic mesepimeral 'seta very small to mediupm-
small; mesepimeron with one to four accessory setae.
Mesosternite wiﬁﬁéut or iith three accessory setae.
Metathorax as mesothorax exceptkanterior_pleurite with three
accessory setae. Tergal-epip;guron on segments 1 to'8 with
five to 25 accessory setae,.tergum 10 with onetto nine minor
accessbry setae. Sternite on segment 1 with two toU18

accessory setae, on segments 2 to 7 each with 12 to 38, on
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segment 8 with 14 to 40, on segment 9 without or with two to’
12, and on segment 10 With two to five major and ‘with or
without two to 12 accessory setae; size of acceséory setae
on seygments 2 to 7_small to medium—small.;External
poststernite on segment 1 ui;h three to 15, and on segments
2 to 7 each with four to 20 accessorf setae. Internal
poststernite on segment 1 with one to five, and on segmenté
2 to 7 each with one to seven accessory setae. Membrane
sculpture clearly defined, though in some members pointed
sculpture very fine.

- Third Instar Larvae. Description. - Body iength of fully

grown larvae 11 to 15 mm. Color as first instar larva on the
head, urogomphus in some members sharply patterned; color of

mcmbers of E. ulrichi very dlfferent and descrlbed under

that species. -

Head. Size of ba51c frontale seta EA-E very smal\\to
medium-small, and of seta MP absent (setigerous puncture
present) or very small; surface with seven to .nine accessory
setae. Size of basic parietale seta VEP-P medium to large;
alveolae of microsculpture oh toth sides_of systems fum énd

VMP weakly defined.

Mouthparts. Manéible cutting edge vith trace of teeth.
;oinfed‘scuLpture on external 0.5 of dorsal side of stipes
on entire surface or more impréségd basally. Prementum with
two to 15 accessory.setae dofso-laterally,on each side, and

with one to three accessory setae antero-laterally; size of

posteré—lateral accessory setae small to mnedium-small.

4
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Thordx5 Pronotai disc with 15 to 40, and pronotal
eplpleuron with two to 12 accessory setae; size of major
accessory setae on pronotai epipleurcn small to medium;
microsculpture absent or present on 5% of surface. Size of
prosternal basic seta very shall to medium, surface with
seven to 25 dccessory setae. Prosternite with foqr accessory
setae; size of accessory setae c¢n posterior band very small
to medium-large.

Mesonotal disc with. 25 to 100, and mesonofal"epipleuron
with one to nine dccessory setae, and posterior band without
or with one to 15 accessory setae; size of major accessory//
setae on row behind posterior row of basic s-tae small tq/
medium-large and size of major accessory setac on mesonotal
epipleuron very small to medium-small; microsculpture absent
or present on up to 100% of discfsurface, pointed §culpturev

. ) L]
absent or present near suture up to 10%, and lateréily up to
20% of disc surface, and absent or present up to 100% of
anterior band surface. Mesepipleurén without or uith one to
12 accessory setae. Size of basic -mesepimeral sefa very
small to medium. Anterior sternite of mesothorax with shall
to medium basic setae. Metathorax as mesothorax except‘
metepimeron with one to four accessory setae, and anterior
pleurite with one to three accessory setae; size of major
accessory setae of anterior pleurite extremely small to
medium. Membrane sculpture clearly def ined, pointed
sculpture very fine to large.

Abdomen. Tergal epipleuron on segments 1 to 8 narrow or
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very explanate; knobs of urogomphus on tergum 9 absent alony
internal margin, in dorsal view very small to large, and 1in
ldteralmview virtually absent to lafge (Fig. §7, 98c, 9Y9b,
100b, 161b, and 103b). Size of basic setae AII and AIM on
.terga 1 to 8 medium-small to large, and of PII-P absent
(setigerouslpuncture present) or present and up to medium-
small; discs of terga 1 to 8 each with 17 to 140, tergal
epipleurcn on tergd 1 to 8 each with five to 25, urogomphus
on tergum 9 with seven to 30, and tergum 10 ;ithout or with
four major and one to nine minor accessory setae; size of

ma JOr accessory setae on row behind posterior row of basic
setae medium-small to very large; microsculptur% on disc of
tergum starting from terqum 1, 2 or 4, or very restricted on -
all terga, pointed sculpture aksent or present on up to 100%
of anterior band surface, sculpture on urogomphus of térgum
9 absent or present, points single or scale-like. Epipleuron
of segments 1 to 8 each with 8 to 40 accessory sétae;
sculptdre on segments 1 and 9 absent or present, and on
segménts 2 to 8 absent or developed. Hypopleuron on segments
1 to 8 each with eight to 50 accessory setae; size of major
accessory setae medium-small to medium. Sternite on segment
1 with two to 20 accessory setae, on segments 2 to 7.each
with 12 to 40, on segment 8 with 15 to 40, on segment 9
without or with two to 12 and on segment 10 with tro to five
major and without or with two to 12 minor accessory setae;
size of accessory setae on segments 2 to 7 small to medium-

small; type of sculpture on segments 2 to 7 multi-pointed or



132

in one member single-pcinted, points very indistinct to well
detined, in sone ﬁembers microsculpture lines clearly
suyyested. External poststernlte on segment 1 with three to
15,-dnd on segments 2 to 7 each with four to 20 accessory
setae. Internal poststernite on segment 1 with one to five
agcessory!setaea and O segments 2 to 7 each with one to
seven.

Membréne sculpture clearly defined as on thorax, but in
some members sculpture absent ventrally.

Ql§§ ibution. - Members of this génus occur across the .
northern he ispheré from the soutﬁern edge of tundra regions
to the southé¢rn half of the uégm temperate zone (Morocco,

southernmost¥

California, northernmost Florida).
3.5.1 Key to Subgenera of Elaphrus Fébricius
Adults ‘ v

1. V Fripge of setae of posterior margin of pronotunm
extended to baso-lateral angle (Fig. 20 to 25);
suture belween proepisternum aﬁd proepimerop not
evident; tarsomeres 1 to 3 of males slightly
expanded and with spongy pubescence ventraily or
not enlarged and without spongy pubescence .;;..2 ///(/f’

’1'. ’ Fringe of setae of posterior margin of pronotu; //
terminated near middle of baso-latefal impression

or at its beginning, clearly terminated before

3
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hind angle (Fig. 17 to 19); suture between

proepisternum and prdepimeron evident; tarsomeres
1 to 4 of males slightly expanded and with spongy
pubescence on ventral surfaces .................3
Clypeus with fdhr setigerqgus punctures (some
individuals with five orhsix); disc of prosternum
and process of mesosternum with setae; trochanter
of foreleg and midleg vith‘three setigerous
punctures; setae on entire surface of coxa 0of

hind l€eg +cececeeeeees-e..Elaphrus Fabricius p.271

Clypeus with twc setigerous punctures; disc of
prosternum and process 0of mesosternum asetose;
t:oéhanter of foreleg with two setigerous

punctures, and of midleg with one or two; setae
\
on voxa of hind leg cn inner 0.5 of surface

4

tesecesecsesesascsesacssElaphroterus Semenov p.299

Maxillary palpomere 3 0.5 length of palpomere 4;
setae on disc of prosternum and laterally on
metasternum; punctures in pits few {(one to six)
and irregularly arranged (Fig. 131);
micros;ulpture of elytra widespread with alveolae

VEerY CONVEeX. ....s..-..ACctelaphrus Semenov p. 135

Maxillary palpomere 3 0.3 length of palpomere 4;

setae absent from disc of pronotum and lateral

surface of metasternum; punctures in pits denser

{eight or more) and more regularly distant froa

one another (Fig. 132 to 136); microsculpture
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alveolae convex in spots only (pit ridges
especlally). .¢eceee.....Neoelaphrus Hatch p.163

Larvae

Head elongate: lateral convexity in front of neck
longer than one behind neck (Fig. 89a and 90a) ;
épicranial suture 0.67 or 1.0 length of antennal
scape; teeth on nasale medium and little
separated by rather small medial projection,

nasale markedly projected

maxillary palpometé.1_1;v
) -

(ITTI L) length of\palél

of stipes distant, int&%np: -diStiQFtly.
. . .7 ’ *

!

"anterior to external (Fig.~855¥L5.3....,.;......2

Head short: lateral convexity in front of neck
subegual to one posterior to neck (Fig. 91a . 1
924) ; epicranial suture 0.6 or less than length
of scape; teeth of nasale small to absent and
well separated by large medial projection, gasale

extremely projected (Fig. 91b and 92b); maxillary

palpomere 1 1.0 (I L),‘or 0.8 (IT L), or 0.7 (III

L) length of palpomere 2; baso-ventral pores of
stipes near gne another, internal one slightly
anterior to external (Fige. 83Db) e s eoceccacaceacael
Stipes Hith unsclerotized bapd behind postero-‘

latéral seta (Fig. 83b); pronotal setae MI -ud

3
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A

ME-T land anterior epipleural seta of abdominal
Segmhent 8 small, mesonotal and metanotal seta
PII-p very small, and antérior seta of external
postst

>rnite of segment 9 very small.

ctftcerdleccsccctea.ALctelaphrus Semenov pe. 135

Stipes With external surface sclerotized (Fig;
85b) ; pronotal setae MI and ME-I, anterior

epipleur~l seta of abdominal segment 9 and

mesonotal and metanotal seta PII-P medium-small,
and anteriior seta of external poststernite of

segment 9 medium. .......Neoelaphrus Hatch p. 163

Teeth of asale absent or very fine, slightly

extended anteriorly on medial projection (Fig.
91b) ; pointed sculpture on 30% of posterior band
of mesonotum and metanotum. Internal seta of
internal pdststernite of segments 1 to 9 vefy

small. *+ceelreseccceeceeElaphrus Fabricius p.271

Teeth of na§ale small, and, in part, extended

'anteriorly alohg medial point (Fig. 92b); pointed

sculpture over 50 to 100% of pgsterior band of
mesonotum and metanotum surface. Internal seta of
internal rpoststernite on segments 1 to 8 small

and on segment 9 medium-small.

©eeescecteccsaanneens.Elachroterus Semenov p.299
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3.5.2 Subgenus Arctelaphrus Semenov

Semenov 1926: 39. Lindroth 1961: 111.

Adults. Diagnostic cbmgggggggg.— Maxillary palpomere 3
0.5 length of palypomere 4; galeomere 1 subequél to maxillary
‘palpomere 2. Flange cf proepisternum medium. Postero-lateral
ridge of mesosternum slightly developed. Setigerous
punctures 1in intervaIS'j, S and 7 small (20 microns),
remainder large (40 microns). Pits on elytrpn with few
irregularly arranged punctures; lateral ridges in pits very
slighfly éqnvex. Posterior séur of tibia of foreleg anterior
to base.of antennal cleaner; anteriér;lateral row of femur
Qifh nine setae; fringe (anteriof internal row) followed by
ébout eight setae; tarsomere 5 with 10 spinules. Tarsomeres
1 to 4 of midleg each with 14 and taréomere 5 with 10 J
‘spinules. Coxa of hindleg with 10 setaevon internal 0.5 of
coxal process; anterior medial and internal rows of tibia

respectively with 37 and 46 setae; tarsomeres 1 to 4 each

with 24 and tarsomere 5 with 12'spinules ventrally.

Adults. Description.- Head slightly narrover than

-

pronotum. Dorsal surface especially of elytra with‘vetg

-

convex alveolae of microsculpture. o

-

Head. Ommatidia of eyes of similar diameter on the

anterior and posterior surfaces.

2
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X Houthparts. Grinding edge 0.67 length of rightzmandible

._(Fiq. 3) s basal tooth or retinaculum double humped‘ anterior
retlnacular fhoth distinctly <. ~rior to terebral tooth.
~Spines on luicinia internal margin alternatively small and
smaller? Maxillary pa?pomere 3 0.5 length of éalpomere 4.
Galeomere 1 subequal to maxillary palpomere 2. Ligula very
prominent. Mentum with eight large setae and/or very small
accessory setae;,

Thorax. Lateral margin of pronotum beaded; surface of
disc with one impression. Fringe of setae along anterior aﬁd
pc¢sterior margin not egiended to lateral angles. Suture
between proepisternum and proepimeron indistinct; internal
flange medium.‘Lateral margin of prosternum mot strongly
constricted; disc and_apophysxs with setae; scimitar-shaped

setae of fringes relatively narrow. Discal ridge of |
mesepisterhum sligh y‘developed. Postero-lateral ridgé'of

\mesosternum slightly developed; process without setae. ,

... Apico-lateral setae g metanotum small. Anterior ridge of
e

imetepisternum indistinct. Setae on side of metasternum in

120% of puné?ures.
Abdomen. Tergum 7 ulthout setae. Sterna 2 to 6 each

' Hlth 20 to 30 setae on disc, setae on sternum 7 numerous.

Elytra. Strlae,}ndlstlnct at base (Pig. 110).

S a

oy

i : ﬁ:‘"
Transverse;QasaI .skria;, dLstlnct it shoulder. Discal

[ulation distinct (five or“six).
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Pits with few irreqularly arranged punttures; latetval ridges

. S . )
in pits jindistinct.

Legys. Tibia of foreleg with postqrior spur in t: t of
base of antennal cléaner; tarscmeres 1 to 4 of males with
¢ pongy pubescence ventrally. Trochanter with two setae.
Femur with about 70 setae; anterior lateral row with. nine
setae. Posterior medial row of sétae of tibia with about 12
setae in both sexes; fringe (anterior internar'rou; of tibia
0.5 length of tibia with a;out eight posterior setae; tibila
with about 34 setae. Tarsomeres 1 to ‘4. each with eight and
tarsomere 5 with 10 spinules.

C%xa of midleg with few accessory setae: Trcchanter

v

with one seta (rarely with two). Femur with about 75 setae.

P . .
Tibia with about 80 setae; anterior external row with 3

setae. Tarsomeres 1 to 4 each with 14, and tarsomere 5 with
10 spinules.

Coxa of hind leg with about 10 accessory setar on

internal 0.5 of coxal process; all punctures with s=tae

_except those on lateral portion of coxa. Femur with about 20

setae. Tibjia with about 125 setae; anterior medial and

internal row vit: 35 o.nd 45 setae respectively. Tarsomeres 1

to 4 each with 24 and tarsomere 5 with 12 spinules.

Male génitalia. Dorso-po&eribr portion of-interaal ,sac

~

wvith two very large scales.

ovipositor. Basal sclerite of stylus with some very

small spines ventrally; apical sclerite with few stout

dorso—kéﬁﬁ%ﬁhw

spines, anqﬁépex.uith twvo very seall setae
e éw* . <
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(Fig. 72). e

First Ynstar Larvae. Q;ggggstic\gomblnation.— Teeth on
nasale large; medial;nxﬁection small.‘lateral convexity on
side of parietale anterior te neck 1on§er than one
“posteriror. Fpicranial sulure as long as or longer than
antennal scape. External'lateral side cf stibes Wwith
unsclerotized band behind posterior seta. Anterior seta of
external poststerdite od segment 9k§ery small to Small:

Fqut Instar Larvae. Descrlgtlon.‘ Body length medium,

head width 0.6 ym. Head paler laterally and ventrally,

w -

urosomrhus-tf tergum 9 pale at base.
)

o
ey

' K?ad Wasale markedly pro;ected"teeth on nasale
separaﬁéd by small mcdlal pr01¢ktlon teegh large' seta MMP-
E.internal to eGy- burrfer anterlor end, pore MA-I in front
of seta‘HHA. Head elongate:&lateral convexity between eye
and heqk longer than'copveiéty posterior to neek;”epicranial
euture’subequal to or Lonqer tbhan anteanal scape; seta‘Di—A
..;ehiﬁd baso-lateral angle of frontale,‘anﬁle formed by seta
DI-A and _pores DI P and DMP-E open (about f10 to 130°), and
system DMM with seta DMM-P level wlth baso lateral’ angle of
Vfrontale.

Mouthparts. Stipes short;‘pbout 2.0 to 2.5 times longer
than wide; external lateral side of stipes with .
unsclerotized ban&'behlnd posterior seta; dorsal setae on
internal 0.5 moderately dense (about 30 setae), setae in
apical 0.3 approximatiné qnejrcv;‘two'postérior'poreehon

~



140

ventral side distant trom each Other and interno-anterior
pore well ‘“ead of posterior one, Size cf seta on galeonmere
N very small to small, microsetae along internai side of
galeomere 2 in basal 0.6.

Thorax. Nesonotal setae AIM and AIE-I medium, setae
PIM~-I and PIE-A very large, and setae PII-é”very small to
small; pointed sculpture absent from basal band. Metathorax
as mesothorax.

Ab&omen. §eta AIM on terga 1 to 8 of sisilar size. Size
kof sternite set. n segments 2 to 7 me 5ize of
anterior seta of external poststernite of segment 9 very
small to small. Size of internal seta of internal
poststernite of segments 1 to 9 very small.

(

Second Instar Larvae.- Larval stage not se~n but very

briefly described by Luff (1976) for the very similar-third
instar larva. Head v1dth O 8 me. I assume this instar, as
nearly all members of Elag_rus &Qn be recognlzed by smaller

——

knobs or urogomphus (about 0.5 size of ‘thirad instar).

Third Instar Larvae. Diagnostic combination.- Prouotum

and tergum 8 in part crange, other terga and neta brov%:y
(from Luff (1976) , a nmy specimen was too teneral for
interpretation). Meshes of microsculpture extended on entlge7
dorsal surface of parietale, and pointed sculpture on 70% of

dorsa’ surface. Antennae notably shorter tyén head (Fig.

89) . Disc of pronmotum with 14 accessory setae and about 70
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accessory boreﬁ (with microsetae). Anterior pleurite of
metathorax with three to four accessory pores; size of major
accéssory setde medium-small. Proepisternum with 15
accessory setae, and pfoepimorcn with 10 accessory pores.
Terga 2 to § without pointed sculpture; sternite of segment
1 with two accessory setae; sculpture on 'sternite of
segments 2 to 7 sinqle—gointed, and of segment 9 meshes
distinct.

Third Instar Larvae. Description.- Head width 1.1 mm.

Head, pronotum and tergum 8, in part, orange, remaining nota

and tergé brown.

Head. Size of basic seta MP of frontale very smal%.

kadéize of basic seta DEP medium-small on parietale; surface
- "~‘> . ?) - o
Q%é-uith five to seven accessory setae near system DMM on dorsal

side; }riangle formed by setae DEP, VEP-P and VEM-P

equilateral; meshes of microsculpture extended over dorsal

surface, and pointed sculpture on 70% of dorsal surface;
Houbhparts. Prementum dq;so—laterally without or with

one or two setae, and antero-laterally with one accessory

seta. | \

Antenna. Clearly shorter than head.

Thorax. Basic setae MI and -I on disc of pronotum

’ small; disc with 14 and pronotal epipleuron with two

accessory setae; major accessory setae on row behind
posterior row of basic setae small; meshes of microsculpture

on entire surface of disc. Proepisternal basic seta small;

surface with 15 accessory setae. Proepimeral basic seta very

’
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small to small; surface with about 10 accessory pores.
mesonotum with 16 accessory setae and about 40 accessory
pores; Major accessory setae on row behind posterior row of
basic setae medium-small; meshes of microsculpture on entire
surface of disc, pointed sculpture absent from anterior
band. Mesepipleuron with th accessory setae; size of major
"accessory setae medium, Mesepimeron with medium;small basic
i seta. Metathorax as mesothorax except anterior pleurite with
very small Qéjor accessory seta.
Abdomen..Knobs of urogomphus of ferguh 9 medium in size
(fig. 97); basic seta PI-P on terqum 10 medium, seta MPP-E
on tergum.9 small; disc of terga 1 to 8 each with about 37
accessor; setae, epipleuron of terga 1 to 8 eé? yWwith 10,
uroqomph;s of tergum 9 with six to seven major, and tergum
10 with three minor accessory setae; sculpture dbsent fron
. urogomphus of tergum 9, pointed sculpture absent from
-anterior and posterior bands of férga 1 to 9. Epipléuron of
Segments 2 to 8 each with 18 accessory seﬁae. Hypopleuron of w
segments 1 to 8 each with 19 accessory setae; majoi '
accessory setae medium; no+sculpture on surface. Sternite of
segment 1 with two accessory setae, of segments 2 to 7 each
Qwith 22: of segment 8 with 30, of'segment 9 with hine, and
gf segment 10 Hith.three major and five minor accessory

setae; sculpture on segments 1 to 8 singiefpointed rarely .

with two or three-points, on segment 9 meshes defined.

of
[y

External poststernite of segment 1 with one, and” of segments

& . .
" %@ “ 2 to 7 each with ﬁio‘dccessory setae.

(R

e

- X 'E""' »;.‘
ce 7
A ' i



143

N

* Membrane sculpture very faintly impressed or absent.

3.5...1 Elaphrus lapponicus Gyllenhal

! T T

!'I .
{

intervals 3, 5 and 7 small (15 to 20 microms). Disc of

prosternum with setae, intercoxal process asetose; alveolae

\

of microsculpture very convex and videspread over elytra;

pits clearly outlined with punctures, each with few

irreqular punctures (fig. 118 and 131).

Abisko, Sweden designated by Lindroth 1961: 111, type
in Goteborg Museum; seen by Lindroth (1961). Lindroth
1961: 311. |

us Fischer von Waldheim 1828: 266. Type
locality.- Kamchatka, USSR; type at Zoological Museun,
University, Helsinki; seen by Lindroth (1961). é};’gdroth

1961: 111. \ I %

Elaphrus obscurior Kirby 1837: 63. Type locality.- Latitude
650~ a&cording to Li&@;oth (196%) near Great Bear
Lake; T&pe in British Musenm of Natural Hisfory,
London, England; seen by Lindrétﬁ (1961) . Lindroth

1961: 111,

-
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Adults. Diagnostic combination.- Specimens'of this

Subspecies are recognized by their smaller size: elytra
length (EL) of most specimens less than 5.4 mm, and by
relatively wider head and longer pronotum; means of the
tollowlng ratios were sxgnlflcantly different from E. 1l.
oblltera ls: PW/Hw less than 1.05, EL/HW less than 2.32;
ER/HW less than 0.830, and PL/EL more than 0. %0. ‘For
details, see Table 1.

Adults. Q§§9'i9£i29-’ Black with metallic luster, dull;
meshes of microsculpture dense, convex; reflections varied
from black to brillianp green and copper; intervals Qluish,
green, golden, or black; pits in some Specimens very/

contrasting, or in most specimens not so. Body especially

narrow at shoulder.
Frontal impression of head indistinct or well

delimited. Pronotum with one discal impression on each Slde.

N

Postero-lateral rldges of mesosternum sllghtly 1mpressed

Setae in about 20% of punctures laterally.fScraper plates of
stridulatory organ on tergum 7 with 20 to 25 sharp teeth
approximately 25 mlcrons apart. Punctures of abdomen
laterally on sterna 3, 4, 5 and 6. Pits on elytra barely or
clearly impressed; lateral ridges in pits absent to clearly
outlined. Ridges of stridulatory file subapically beneath
elytra, aemicrons apart. Apex of median lobe of male
§enitalia in dorsal view with sharp point on right side near
base of apical spatula“(fig. 40b), in lateral view spatula

‘\ingrately expanded and slightly bent ventrally: both right
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and left paramere wide with short setae extended in apical
third; internal sac a§§in Fig. 40a .

Integument sculpture. Puncture size small }20 microns)
on scutellum and all coxae, medium (25 to 30 microns) on
dorsal surtace, anq ventrally on sterna, and large (30 to 40
microh§)‘on pleura andvlaterally on abdominal sterna. '
Punctures indistinctly delimitead onlclypeus and elytra,
othefwise sharply delimited on 30 to 67% of puncture
circumference. Punctures quite densé (25 to 50 microns

apart) excépt‘on scut®llum, elytra, medially on thoracic

tered.

sterna and coxae where more sc
Alveolae of;microsculpture absent or very indistinctly

outlined on scufellum and base of esosterﬁum,‘convex on

abdominal sterna, and on metepistgrnum, and flat on

remaining sclerites.

ariation.- Only two composite samples were studied.
Specimens from 5candinavia are generally larger with elytral
features lesé well impressed. The pronotum is relatively

wider in Scandinavian specimens;giaggmxﬁzn of ratio PH/EL
significantly lérger than means of the mainland North
American)sample, while the pronotunm léngth is relativelf Ty
larger in the North American sample. Thus the mean of i.tio

PL/PW is significantly larger than in Scandinavia.

Third Instar Larvae. Diaqnostic combination.- Head,

,V
pronotum and most of tergunm includﬁgg base of urougomphi‘
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orange, and meshes formed by lines of microsculpture on disc
O0f terga characterize this species.

Third Instar Larvae. Description.- Head (except near
frontale where darker), disc of pronotum and meéonotum and
mést of terguh Y includiﬁg base of urogomphi orange and
remalnder deCk or dark brown and very dull (preserved
specimens tend to fade to brown) (Luff, 1971 and Lindroth,
1954) . |

- ‘Sétae of lacinia 0.8 to 1.0 length of seta of stipes
behind lacinia. Prementum uithoq{\or with less than three
accassory sétae;dorso-laterally. Meshes of microsculpture on
all of parietale dorsal surface and latero-ventral surface,
on all of discs of nota; alveolae outlined clearly on disc
of terga 1. to 8 but undelinited on ‘terqum 9, instead
sculpture single-pointed antero-medi;lly on disc, and meshes
delimited on sternum of segment 9.
briéfly‘the firét and second instar larvae. I did not have
access to these, thus I studied—a‘single'third ing!.p‘
specimen colle@ﬁgq by Lindroth. This specimen was very pale,

perhaps a recently molted specimen, thus for color I used

descriptions by Lindroth and Luff.

¥

Derivation of specific epithet.- Latin for Lapland, the

area of origin of the type.

Distribution.- Specimens of this subspecies occur in

the northern boreal regions as far north as the Arctic

. s
3
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coast, in the west. The range extends from the northern

s

British Isles to Kamchatka (Lindroth, .1945) and from Alaska
to Labrador (for North American distribution see Fig. 157).
In North America the species'is in the Swan Hills, and
Caribou Mountains, Alberta and along the Rocky Mountains as
tar south.as south western Alberta. I studied 80 adults and
one third instar larva.

Collecting notes.- Members of this subspecies'are very
hygrophilous and live where water is very cold. The
substrate is of neutral pH, thus there is little or no

7’

sphagnum moss but rather one sees mosses of the genus

surface is exposed to the sun without or with few .small and

scattered conifers. This type of habitat is found near
: |

springs, brooks, small Fonds or on very #Gist moss without

open water. Adults are seen in spring with occurrence

~

sporadic later in summer. Full grown thirad instar larvae and

R

teneral adults were collected in July in Labrador, thus

-

‘probably overwintering as adults. They are no doubt good

flyétéxés strongly suggested by two individuals interpreted

as stragglers, and collected on the shore of Lesser Slave

- w

Lake, Alberta. AT -

Taxonomic notes.- See discussion under E. 1.

:{)

obliteratus.



Territories, Alberta, and British Columbia)}

Character

A‘

B.

Measurements in mn.

PL 1.65-1.97

PW 1.85~2.22

EL 4.20-5.10

HW 1.87-2.15

Proporti ais

PL/PW 0.830-0.927
PL/EL 0.366-0.418
PL/EW 1.030-1.190
PL/ZHW = 0.825-0.938
PW/EL :0.425-0.468
 PW/EW 1.190-1.330
PH/HW ©0.925-1.070
EL/EW 2.720-3.000
EL/HW 2.150-2.380
EW/HN 0.725-0. 852

Range

3
‘A

Mean

0.886
0.395
1.110

0.902

0.4%%‘

1.260

1.020

2.820

2.290

0.810

1.55D

O.‘Iuo
0.165
0.375

0.109

0.043
0.019
0.052
0.044
0.020
0.063
0.052
0.101
0.105

0.0u49

2SE

0.043
0.049
0.113

0.320

0.013
0.006
0.015
0.013
0.006
0.019
0.015
0.030 °

0.031

0.015
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3.5.2.1.2 Elaphrus lapponicus obliterLatus new status

Elaphrus obliteratus Mannerheim 1853: 117. Type locality.-
Paul Harbour, Kodiak Island, Alaska; type in Zoological
Museunm, University, Helsinki; seen by Lindroth 1961:

111. Lindroth 1961: 111,

subspecies are recognizéh by their large size: elytral
length (EL) mostly more than 5.5 mm, and by relﬁtively
narrower head and shorter pronotum. Means of theifollowing
ratios were sigﬁificantly different from means of E. 1.
lapponicus samples: PW/HW greater than 1.058, EL/HW more
than 2.36, EH/HW'more than 0.846 and PL/EL less than 0.386.
For detailslseé Table 2. |

Adults. Description.- As in E. 1. lapponicus except - °C
the ratios mentioned above.  urface features’lessvwell
impressed than most specimens from other localities inl‘
continental North America and Eurasia where“}its afe

impressed and lateral ridges clearly defined in most

specimens.

Derivation of specific epithet.- Latin obliteratus =

erased, prébably in reference to less impressed elytral

features.

‘Diétribution.r Kdown from few localities on Kodiak

Island. I examined 23 adults. Larva not known.
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Table 2. Descriptive statistics for E. 1. obliteratus, based

on 12 males and eight females from Pinguecula Lake and Bare

Lake, both localities on Kodiak Island, Alaska..

Character Range
A. Measurements in nm.
PL  2.00-2.32
PW 2.40-2.72
FL - 5.15-6. 20
EW 1.90-2.20
HW 2.25-2.52
B. Proportions
PL/PH 0.818-0.880
PL/EL 0.364-0.395
PL/EW 1.040-1. 130"
PL/HW 0,87$%%;968
PW/EL o.aziﬁ%.h71
PW/EW 1.200-1.320
PH/HW 1.030-1.130
EL/EW 2.680-2.950
EL/HW 2.280-2.550

EW/HW |

€.809-0.903

Mean

0. 382

1.070

0. 3918

0.446

1.250

1.070

2.810

2.400

0.857

1.5SD

0.121
0.125
0.359
0.133

0.105

0.026
0.013
0.040

0.034

0.019

"0.051

0.041
0.114
0.117

0.037

25E

0.036
0.037
0.107
0.038

0.031

0.008
0.004
0.012
0.010

0.006

0.015

0.012
0.034
0.035

0.011

CV (%)
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Y
Gnl*eu atates. ALASKA: Kodiak Island: Bare Lake (5;

JAa!), Plngu1culawiakq t7: UASHM), from above two localities
(JO; HCZC}( and one_specimen labelled "R. A."™ = Russian

hmeflCal
Collecting notes.- Lindroth (1969) and Ball reported
ﬁhém‘abundan in sphagnuc bogs.

Eb = AL 5.4

faxonoric notes.- Meambers of =any species of ground
bee*lps are lacger and even brighter in regions vith cool o‘
cold Ear..1me Cllﬂd e (Lirdroth, 1955 and 1961). Specimens

¢I <hls species are larjer in these regions (Scandinavia,

" .Anchorage, lLabrador ani Kodiag). Specimens. frcm Kodiak are

zuch largeﬁ than expected. ¥y interest arose when G. E. Ball

¢

no ‘ed tha* ne COLleCted them on sphagnul loss, a habltat gf
™ p "

av01deu b) the mainland beetles with vhich I am familiar. B

Though's;ze 1s. the zost striking character as it is.
taxonosically signiricantly different frc the mainland
populat:ons, I studied ratios derived from basic

aeasurezents $or other'evilence of lack of geme flow. Both

o

.saxples froz Scandinavia an? western North America differ
. . 3 . .

significantly in their means froz those of Kodiak in six

ratios o which four are shared. These ratios were tested in
relation to boiy size for correlation. Within each sample

b

theregzee;s-to be little or nc correlation with size,
3etween sangles for ratios P}/Hﬁﬁand E¥N/HW there i§ a
cprrelafion bﬁt.not for ratios PL/EL, EL/HE, Pi/gL and
PL}?E.M?ﬁus mainland specimens differ sigmificantly in their

means froa the Kédiak saxple mean in two ratios PL/ZL and

N
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‘ o . 2 ,.:"L;. . ,
EL/ﬁH. Ahe Jcandlndv1an Qample mean is significantly ~
W

dlffo*ent trom the Kodlak sample in ratio PW/EL, and ftom

. malnland North Amerlcan sample mean in rat;o PL/PH.
w

Scandinavian and North American sanple means dlffer

significantlj ggpm each other in ratios PW/EL and PL/PH.>
Slight‘Aifferences between Nofth America and

Scandinavia are expected as Suggesééd by.differences

observed among many other carabid spec.es common to both

14

o regionq, Despite the great distance, both populations are

E essentlally similar with narrower pronotul in North America.
However, differences between North Amerlcan nalnland and
. o A .
Kodiak "and §candinavia suggest lack of gene flow over a long
‘ * ' o

period and that the Kcdiak population is evolving

I

1ndepedden£ly2 Because of habitat differences, significant

K ‘ .difference in means of ratlos FL/EL and EL/HU and the
- ¥

i ‘$¥h%ually Larger size I felt justified in ranklng the Kodiak

%gyulaq}on as a subspecies. ) - .
w Lindroth (1969b: 195-210) in his account% of the Kodiak

an'

carabid fauna, found no evidence of endemic speciestér races,’ .
However, vhe felt that sdne'carabid Species éxisted .on the - i

retuglun durlng at least the last glac1at10nvas suggested by

.

the- hlgher proportlon of mlcropterous sp&g*&§ ¢han on neaxby .Y

~

° Alaska and Kenal.Peglnsula. A post glac1al ;eénionlzatlon

would have produced a higher proport;on R macropterous - ©
. ‘ ) > _

individuals. Ball (1969) paid special attention to six

micropterous species of Pterostichus in the subgenug
I'd :

Cryobius. He found that three vere not different from neatpy
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sex of P. gigggggiggg§ Es choltz and .P. ;i ius Dejean were
K\

a&gnlflgaﬁtly lac@er than other coastal Alaskan localities.
ﬂ‘ y
However,” hleound no dlfferences in body proportlons or in

,w;behdv10ur. imens of E. ;gpgonlcgg obliteratus have
“diverged 0 a greater exten(\aé sizé and means of many
prooortlons are 51gn1f1cantly dlfferent from the Alaskan and
Scand1nav1an samples;baud behav1q{ 1m the choice of habltat
| is different. As’ the beetles gtirfol@ hardy¥ I feel that
they survived 'in the refuglu ' ugh several glacial

¢ w3
periods uhen selection was probagly intensive.,

«
VA
WIx . -,
3.5.3 Subgenus;geog;aphrus Hatch C
m 4
P S

Neoelaphrus Hatch 1951: “113. Type spécies.- Elaphris 5

i . ‘ ) ow , )
uligi osu Pabri¢ius 1775: 78, designated by Hatchk,

' 1951. Lindroth11961° 112, LTy
., 2} . P ¥ . B pATE i

’

lag_rus Semenqy 1895:'309* not Ldtreille 1810: 425“:uho

-de51gna£2c' he type spec1es as Elaggtus r.garluson

<

Llnnaeus 1758: \401. lenroth 1961° 112.

S . & . . RN 4
. . LA ' g - # ‘ N ¢

~

fp -
Y

. Adults. Diagnoék&% coﬁbiﬁati‘d‘fi.E Mental teeiﬂﬁﬁ&w7 to

0.3 1ength of nensﬁg enarglnatlon. uetasternu- vlthont setae'

‘laterally. Tergum 7 with setae along antetlot margin or on
v

o
\ .
"

.entire surface of‘segment. Elytral pitS'each'Vith 25 or less

punctutes'(Pig. 132 to 134). Anierior internal rgi of femur -’

’ ¢
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'Maxlllary palpome 3 0»& to 0 4 length .of palpo‘é?e 4.

(g

154 FaR

of‘foreLeg with six to 12 setae; tibial fringe (anterior

interpdl rovw) 0.6 length of tibia and without setae behind

fringe. Femur hind leg with five to 11 setae. Apico-

ventral surface of basal sclerite of female stylus with

*,

numerous spinules (Fig. 73); apex of apical sclerite with
one very small seta and, in soie”iembers, vith second

microseta. , L ‘ ' ‘ 3
. Ve

Adults. Descr_gtlon. Color .blagk to brilliant green or

—_—_——m e ==

copper. Surface %p most. members brilliant, microsculpture

absent or under smoo'th transparentrépicﬁticular layef.

Head. ‘#edial fovea on frons distinct, in some members

with additional sma Iér foveae pdgteriobly. Onnatidia of
’ . C

eYes of simila: ameter on anterlor and postetlon;surfaces.
Clypeus with two{setae.f ~_”¢ ‘
Mouthparts. Grlnahng edge of rlght nand1b%§§§g§gﬁﬁh
;/

0%5 length of mandlble, basal retlnacqlar tooth énarglnate, ‘
o .

apex of retlnacular tooth vedd anterlor to te;ebral toothd

o,

X [
T, &,._',s (»-)
L .

'LGaleomere 1 1.5 length of max1llary palponete 2. Teeth on
. .

&™

- 1nté}@al margln of laclnla altgrnately small and snaller.

T & . 1 .
Medlal \Egth of mentum 0 67 to 0. 8 depth of lentUI ! o v G
$

emarglnatlon. ngula promlnent -or moderately so.-ﬁubneg}um

with elgﬁt major setae and few accessory very smal¥*

Ve

Thorax. Set&eaoA frlng ‘“an;eglor 4nd posterior

I

margins of prondtum modefatél$4éxpanded; fringes not . o .
extended to latenai.angles;'bead”of lateral margins not -
interrupted except near angles in some ménbers; disc with

T
~



“without setae laterally.
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-

one to five impressions. Suture between proepisternum and

proepimeron indistinct. Setae of fringe on anterior margin

N

ot prost@rnum moderately expanded. Postero-lateral ridge of
-

mesosternum absent or indistinct- alveolae of ulcrosculpture

on proaess ulthout or with p01nts, process without setae.

Aplco lateral setae of metanotu: very small to small.

,Auperior ridge of metepisterninm iﬁdistiuct:uﬂetasternum

o : ‘ -
«* Abdomen. Tetqgum 7 wit setae.along anterior Wmarg: or -

on entire surface. Stern with 15 or less, and stefna §
, . N
and 6 each with very few zero to two) or few (12 or less)

dccessory setae. : o \
.

'Elytra. Strlae suggested at base in many members,

2

transverse basal stria dlstlnct at shoulder- mRirrors

numerous and similar ia interval 3. Elytral articulation
: , °

uith four to S1iXx distinctly outlined punctures; pits Hiih 25 s

or less punctures (Flg. 132 to 134) pores 1n puncturQ§£%
» -
numerous. Setlgerous punctures large (40 to 50 \1crons}.
\

Plts Hlth.‘

Br Hlth tvo lateral ridges or rldges unlted '
4 -

(better ex ressed in. plts qf 1nterval 3).

- ~

<

‘Legs. Trochanter af féreleg Hlth one or two setae.

l!'

Femur with 32 to 57 setae,-anterlor 1nternal‘:ov uith si¥'to

-"v’ ¥ - - «

12 setae. Surface of tibia with 19 to 25 setae, posterior

4 3 : v 3
. medial row with seven to®12 se“;e in both sexes; anterior

~ 3

. : < )
medial row with six to eight setae; é;inge (anterior

internal rovw)y0.6 length of tibia, no other setae posterior
s . :

~

to fringe. Tarsomeresﬁﬁijgaegf ma¥es with spongy » ~

e
N .

b . / "

S
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- 3

bubescence, tarsomeres to 4 each with four to elght and
tarqomere 5 with twd to six accessory setae.

Alveolae of mlcrosculpture on coxa of midleg flat.
Trochanter with one or in soﬂéulndividuals with two setae.
Femur with 27 to 58 setae; anterior internal row with one to

' elght setae, external row without or with one to four setae,
v ‘and posterior external row without or with one seta;
alveolae of microsculptgre flat. Tibia with 56 to 80 Setae,
Tarsomeres 1 to 4 each with'four‘to 10 and tarsomere 5 with
two to four spinuies.
| Coxa of hind leg with few setae (one large and two to
five medium ones) in lnnbr half of process. Femur Hlth five
v to 11 setae, anterior eéﬁ%rnal row with one or two setae,
anterlor 1nternal Low without setae; alveolae of |
mlcrosculpture flat. Tibia with S1 to 80 setae, external rov‘
;@ﬂ A Hlth three to seven setae. Tarsomeres 1 to 4 each with four
to 12 and tarsqmer@ 5 with two to 10 splnules ﬂ& 3 "o
R

' . Male genlt&?ﬁé, Postero dorsal siiface %éylnternal sac

W, ’ ; -

with large scales. > ~ : e
ca ' o - . . v) S /“"

OleOSltOI. Apico-ventral surface of basal'solerlte of

]

sfylus wvith numerous spinules, aplcal sclerlte with few
Stout spipeg along ridge, apex of sclerlte with one very'

¥ . . (- ¢
small seta or'in some members with one more extrehely smaldl

. ¢ ‘
sSeta (Fig. 73). R ’ o .

o

N Wf
’ o S
v A

First Instar Larvae. Dlaqnostlc conb ggtlon.- Nasile

very promldent, nasale teeth separated by small ledlan -

\
\

e
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projdgtidn, teeth iarge (Fig. 90b). Epicranial suture
subequal or longer.than scape, and head elongate (Fig. 90a);
lataral convpx1ty in front of neck longer than one behind
neck; triangle formed by setae DEP, VEP-P and VEM-P

equilateral. External side of stipes thickly sclerotized:;
setae on dorsal internal surface with about 30 setae, fhose

>-

in apical 0.3 approx1mat1ng one row,; posterior ventral: pores

dlstant internal one well ahead of posterior one. Max111ary

B

palpomere 1 1 2 to 1.5 length of palpom§§§ 2

F;£§t Instar Larvae. Description.- Head mostly pale to

mostly darker except at base, and nota and terga 1t to 9

brown.

s ~

- Head. Nasale very prominent, teeth separated by small

v

medlal progectlon, teeth large (Flg. 90b) ; pore QQP~
lnternal to egg- burster ahterlor‘ﬁﬁd. pore HA I in fron; of
seta MMA. Eplcranlal/suture subequal to or. longer than

o \ .
antennal scape, head elongate- lateral G‘nvexlty in front of

o, B el
< B

. * . _ 4
‘n .seta 'DI-A posteglor to pqstero—latera;»gngle of fr aié

angle formed -by seta DI-A and,%ores’DI-P and DMP-E open

? " neck longer than convex1ty posteﬂ:lm_1> t“' (Fig. 90a),

{about 110 to 13005, system DMM in posterior positvion with
'Séta DMM-P level with postero—lateral angle of-froptale;
tfiangle formed by setae *DEP, .VEP-P and.VEu-P equilateral,
Head p%oportions as follows: PH/PML 1.2 to 1.4, PW/PLP
Py

1.6 to 2.1, PAL/PBW 0.9 to 1.1, FW/OL 2.3 to 5.1, PL/OL 3.0 .

‘to u\ﬁo, F1/0L 2.4 to u.o, 'Pl/PL 1.4 to 2.3, and P1/0L 4.4 to

’ B 4

‘:@;; P 7540 - : o }
R4 . 7 - . K —_—

&
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Mouthparts. Stipes three or four times longer than
wide; external surface thlckly sclerotized; setae on dorso-
internal surface 0.5 with about 30 setae, serae in apical |
third Toughly in one Low; poSterior ventral pores dis&ant:
internal one well ahead of external one. Maxillary palpomere
11,2 ro'1 5 length of palpomere 2. Seta on galeomere 1 very

small to small; mlcrosetd ‘on internal siie ¢ coa.eomere 2 in

“fapical‘O;z‘to 0.6: Seta of la01n1a O 5 to 0 length of

o
il

seta, behlnd laClﬂla. Prementum with small antero lateral

&

spinule on dorsal side.

.t

IS SN

L2

Thorax. Sculpture absent from dlSC of pronotum

.~

Proeplsternil seta sgall to meelum small, Mesonotal setae.

AIM and AIE- l medium- large to large, setae PINM-I and PIE A
3, p b s A
very large, and seta PII P medlum small alveolae of

A N L

mlcros;ulpturo on 10 to 50% of dlSC surface, pointed

sculpture

p&sterlor band or,> Ln ‘one . member,

barely. sug. '60% of banﬁ’surface. Héseplpleural seta
/\‘\ ‘

medium-small.™ sosternal seta medlum. @' f' e

-

Membrane 1aterally with 15 to 75% and ventrally Hlth
15 o 45% of surface with pointed sculpture. A .

Abdomen. Seta AIT and AIM on terga 1 to 8 medlum small
to medium; p01nted sculpture on terga 1 to 8 absent or,'ﬁn

i

one rembery on 5% of surrace, sculpture on urogomphus ofgﬁk
@

tergum 9 on surface. single- p01nted. Seta onaeplpleuron of

P Y
segments 1 to 5 medlum to large, and of segment 9 medium- -~

small. Sternal seta of segments 2 to 7 medium-small to

medium. Internal seta of internal posfsternite of:segments 1
. . L4 . - .

DN 2 - i

[N

' ‘\ Z | " v . .
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xply small. Pointed sculpture on membrane restricted

EFn'otPtnltO of segments 2 to 7. -
st\ * LY . ' woo "\A W -
ey . r o i v‘;,. .,‘ ’\‘ A '
. - Second Instar Larvae. Diagnostic combipation.- Pronotal
: ' &
# pleuron with 20 tec 35 accessory POgeS . Mesonotum ulthout

%@ulpture on anterlor band. Basic seta AM-P of tergum 10

medium-large to large. Discs of terga 1 to 8 each with 16 to
‘ Y™
LT . : &
36 accessory setae. Major accessory seta at base of o
* urogomphus of tergum 9 postero-lateral in posifion, seta N

lagrge. Hypopleuron of segments 1 to 8 each with eight to 20

accessory setae.

~

\H 1* ’
Secog@.LkStag Larvae. Description.~- yead and body nota

Py . .
and terga colored as first instar but in many members color

.

pattern at base of urogomphus distiuct. . #

. B Head. Basic seta MP on ‘frontale extrauely small xo very
- : o 4!? '
small. 7 3

. Vg .
Moutliparts. Dorsal antero-lateral B‘ggé‘spinule small.
e 4 »

-

Thorax. Pronotal-epipleuron with two to seven accessbry
A . . .
setae and five to ‘éight accessory pdrés: major accessory

setae medium-small to medium; alveola9~of microsculpture

e 1

3

*  absent from disc of pronotum. Mesonotum ulth 15 accessory
setae; major accessory setae on row behind posterlot ¢ou of
ha51c setae medium size; p01nted sculpture absent laterally

or up to 15% of disc si face, anterldr band u1th~p01ﬂted

’ sculpture. Meseplmeron v1th twc‘to 13 accessony setae-

- i

¥ sculpture absent. Hetathorax as mesothorax.j

N

- -~
(
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Abdomen. Seta MPP-E on urogomphus of tergum ‘9 very
small, seta AII and AIM of terga 1 to 8 medium to large, and
seta AM-P of terqgum 10 medium-large to very large; disc of
terga 1 to 8 each with 16 to 36 accessory setae, and of
tergum 10 with one to four accessory setae; basal major
accessory setae on urogomphus postero-lateral in position,
seta large; sculpture of disc of terga 2 to 8 single-

i a
pointed, om urogomphus of tergum 9 bareiy suggested or
scale~like (broad single- points), sculpture absent ﬁ@%
anterior band of terga 1 to 8, p01nted sculpture of gnterlor
band of tergum'9‘absent or on 10% of band surface, sculpture
’ . -~ i N
absent or on 5% of posterior bandushrtace, sculpture .

restricted on disc of tergum 1 or 3 or sculpture restricted

on all terga. Hypopleuron of segments 1 to 8 each with eight

to*20 accessory setae; minor accessory setae gedlum-small

ka

Sternlte oﬂ segments 2 to 7 each with 12 to 18, of segment 8

-

_ulth J2 to’ 22,&ofysegment 9 without or with 2'accessory

setae, and %g segmeut 10 with three major accessory setae;

'sculpture on segments 2 to 7 multi-pointed. External

poststernlte of segment 1 with two to four, apd of segments

2 to 7 each with four to seven accessory setae. Internal
2
poststernlte of segment 1 with two, and of segnents 2 to 7

each‘ulth three to four a#cessory setie.*

\

dorsum of abdomen: along laterdl and posterior margin of

v - . . ! .
terga. O © . Y o

Membrane pointed sculpture restricted baso-later?lly on

3
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3

Third Instar Larvae. Diagnostic combination.- Meshes of

microsculpture on dorsal surface of parietale restricted to
lateral edge. Proepisternum with 25 accessory setae.
Proepimeron with 25 accessory poresg; Meshes of
mlcrosculpture on &%$CS of mesonotum and metanotunm absen;: ﬁt
up to 90% of dlqc§36q£4ce. Mesepimeron with 20_accessorydb
setae. Basic seta on anterior sternite medium-sm;ll. Basic
tergum;10 large; sculpture on anterior band of
absent or‘up to 10% of band surfa@ce. Epipleucpn
of segments 2 to 8 each with 17 to 60 accessory setae,
sculpfure absent fr&m segment .1. Hypopleuron of segments -l
to 8 each with 14-to 47 accessory setae; majof accessory
setae very large. |

Third Instar Larvae. ﬁescrigtion.- Head dorsally mostly

pale to pale only at base. Nota ard terga 1»tc'8 black or

@ A

brogld, base of urogomphus of tergum 9 dark orﬁpale. s
Head. Meshes of mlcrosculpture on dorsalb‘é&rfzace oﬁ

Theons
pa;ietale resiflcted to lateral edge. i;nb . :
Houthparts. Prementum with about six accessory setae
dorso—iaterally, and with one accessory seta antero-
laterally; latero-basal accessory setae medium-small. .-

Thorax. Disc of pronotum without or with alveolae of

picrosculpture up to 75%‘of”§urface¢ Proepisternumuuitbﬂﬁﬁ ilcyfj

.

v . - . - » N
accessory setae. Proepimeron with 25 accessory pores.

-

Mésonotal epiPleuron with one or nine'acceSSory setae; major:
’ -7 1 o o - ,

accessory seQ@e‘mediuﬁ—large to large; alveolae of ,
! .
mlcrosculpture absegt or .on up €6>90$~of surface of disc. ‘

“a
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Mesepimeron|with 20 accessory pores; major accessory setae

medium—smaﬁl; Basic seta of anterior sternite medlum—small.

7 .

Metathorax as mesét,.pcr&« ésxcept' anterior pleurite with two.
Y
to seven accessory poresg major accessory seta medium-snall.

Ab@@mén. Major "knobs of urogomphus of tergum ‘9 in
lateral view medium or large (Fig. 98c), and in dorsal view

'small or‘large; basic seta PI-P on tergqum 10 large; disc of

terga 1 to 8 each with 35 to 140 accessory setae; pointed

Y
sculpture on anteri band of terga 1 to 8 absent or up to ,{

10% of band surface, and of tergqum 9 absent or on 20% or 60%

of band,gwrrace, alveolae of mlcrosculpture restricted on

disc of tergum 1 or 5 or very restricted on all terga. . S
‘Eplpleuron of segments 2 to 8 each with 17 to 60 accessory .

LN u..,

setae; sculpture absent from segment 1. Hypopleuron of

seyments 1 to 8 each Hlth 14 to 47 accessory setae'-majorfaﬁ
accessory setae very large. Sternlte of segment 1 with four

Ly i ST
to 12 accessory setae, of segments 2 to 7 each with 18 to :

24, of segment 8 with 18 -to’ 38 of segment 9 with two to

. elght, and of segment 10 with S1x to 12 minor accessory o §
setae; size’of_major accessory setae of segments 2 to 7 ; ' ) o

medium-small to medium;‘External poststernlte of segment 1

with five tol15, and of segments 2 to 7 e&bh with nine to~18

-

- | o [
accessory setae. Internal basic seta of lnternal g;; 7 ;

‘

posts@ernlte very small or medium; segment 1 with one to .

a3 .
) ‘,J

five, and segments 2 to 7 each with three to seven accessory

3 -5 ' N o V- . <
setaeg o
n ;0 , o % ‘ .

' e RN ) . N

e
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Distribution.- Members of this subgenus occur across
: |

the northern hemisphere from subarctic regions to the

A

\.

northern half of. the warm temperate zone (central France;
“ B g ¥

Honshu ;sland, Japan; California, Washington, D.C.).

Taxonomic notes.- The members of this subgenus are
arranged in three groups: the uliginosus group, the

fuligin __u group and the cupreus group. Each group is

characterized in the key as well as in the text.‘My main
reasongfor recognizing these three monophyletlc groups was

for zougeographlc reasons. Ba51cally, theD inosus group
\

!

*evolved in Eurasia, the fuliginosus group is testrlcted to

east&&n North America and the cu preus group has tvo llnedges
AS; ,

of %glch one is Euroasiatic and the other North Americgn.
o . -
| ) . \\. .
. . . oy
A : ' \ _ | RS
3.5:3.1 Key to the species of subgenus Neoelaphrus Hatch
. : 4

~ Adults

1. Fringe of setae along posterior margin of

‘pnonotum‘terminated near pogtéro—latéfai angle - e
, , . )
. (40 to 120 microns) (Fig. 17a)e. Lateral margin of

pronotum in lateral view, 51nuate pear mlddle,
v

- pronotal eplpleuron narrouest at thxs p01nt (Fig.

17b). Bead of pronotal lateral margin wide (20 to

v

]
30 .microns. Pronotﬂm with one qd*ero—submedlal l, |
- ’
impressiqn (lndlstlnct in individuals of E. v,
e N
R splendiduf\;#émecimen‘f:opﬂEqrasia. cececcceacnal
A;)\i ;.,} E
h -~~~ _@] , C/\/\

.
A LN

et

s
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_brlllLad% golden green metalllc.JPronotum vlth , i o

elytral inte

- .“'l i »
o microns in

' Qupfaée brown-coppe;. Punctures of head, pronotun -

-

Fringe of setae along posterfor margin of

. ] ) .
pronotum terminated away (150 to 250 microns)
from postero-latetal angles (Fig. 18a and 19).

Lateral margin of pronotuﬁ in lateral view not

-sinuate near middle, pronbtal epibleuron equallf

narrow from middle to anterior margin (Fig. 18b).
Bead of pronotal lateral margin absent, narrow
(10 te 15 microns), or in one North American

L. . i o ‘ .
member wide. Pronotum without antero-submedial ’
59 N .

lmprESSiOIl. l.l.l'.""‘......I..l.....l‘.l.;..-b

Elytron- Hlth four rgus of very dlstinctly

outrbned subconvex tlrrors on intervals 3.,5, 7

and 9. UPPer surface 1nclud1ng elytral plts

l
s

‘ : R
two dlstal lmpre551ons on each side. Punctutes on ‘ o

s 4, 6 and B“large (30 to 40

“

finer'on_head and“prbnotum (20

to ‘25 m}c:onS). Spec;men Arom easte;g Siberia.

>
o

&} o
creeseneneEL _Elendldus Flsher vop #aldhelm p.179 e

O

Elytron w1th°one oF two tOHS’Of dxstmnctly

=7

v

c
<
—
L

- and intervals-4, 6 and 8 seall (20 to 25 ; o

-

micrénﬁ)‘ ‘...-.................."...l..........3
: 9

Punctures on intervals 4, 6 ané’ 8 scattered (100
o . .},\'

- . ! a . 3
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e

to 150 micron$ apart):‘Lateral ridges 6f'elyt:al“
. pits.very prqminént ahd-vide'(Fig. 132). Specimen
from northern Honsgu Island,'J;pan. |
...;.....Jt...;..;........g. jgégg;gg§ Ueno p. 181
3'. Punctures in intervals 4, 6‘and 8 éense% (30 to
© 40 microns aparf). Lateral ridges of elytral pits

not prominent, narrow or absent (Fig. 11 1ri

120)- ..-Q“_‘..Q.........l...-..Q..U..’..Q'.-.'....1.4

N

4.(3'). Dorsal surface bright brown copper and pits
metallic green. Elytra elongate;aSpecimen from
the Chinese province of.Kahsu. IM
ceedscsssssscassevessessbe potanini Semencv p, 192
4yr, Dorsal surface dark or bril;iagt,greéh or copper,

or brilliant brown-copper in £év‘specimens; o
\glytral pits}purple, Elytra shorter (E1l/EW ranges
from 2.53 to 3.00 with averages of 2.70 and

2-72). ...c.o-oo-n-o‘;.o.-;--oﬁncoan-...o.oo\\-\.o-oo.s

. < \ N
5.(4'). Dorsal surface dark green or copper {some
$ -

indiv;duals brilliant. Intervals 4, 6 and 8

° shbédétate (except spécimens from central Asia).
Meshe;>of\microéculpture on surface and al;éolée
flat (Fig. 137). Elytral pits slightly impressed
of pqt; late;al ridges moderately narrow or
abéent (most speciﬁens from central Asia) (Fig.
119) . Specimen from Europe as far south as

{ .. L
central France. ....E. uliginosus Fabricius p. 183

51, " Dorsal surface brilliant green-olive or brown-
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copper. Meshes of microscul pture abéent from
surface*except near shoulder, elytral pits and
posterQ-lateral impressions of pronotum (Fig.
133). Eiytrél pits deeply imp;éssed (Fig.'120):
intervals 4, 6 and 8 not costate; lateral.ridges
of pits very narrow or absent. Specimen from
squthern Spain to the Pyrenees.

Lateral margin of prondtum in vertical plane
rounded or beaded. Bead wide (20 to 30 microns).
Punctures on pleur; and laterally on abdominal
sterna large (30 tc 45 ﬁicrons); punctures
apparently larget (aboﬁ% 80 microns) because’ of
widely erressed area around each ﬁupcture——best
geen on proepisternum (Fig. 107). Abdominal

sterna 5 and 6 each without or with one or two

accessory setae medially (Fig. 139). Tibia of

'forelég of male with sharp and large projection

at base of posterior spur and with very small
projection at base of apical spur--best seen in
posterior view (FPig. 149). Specimen from eastern .
North América; .;.;.;.;;..t..........,.;........7»
Latéral margin cf pronotum in vertical plane
beaded. Bead narrow (10 to 15 microns wide).
Punctures on pleura and laterally on abdominal

sterna smaller (20 to 35 microms). 1d area /

around each puncture narrowly or not depressed /



7.16) .
7;.
V
)
8. (T") &

To7
A .

(Fig. 108). Abdominal sterna 5 and 6 each with

‘ ~
tive to 15 dccessory setae or without accessory
Setae and punctures on ventral surface very dense
(20 to 25 microns). Tibia of foreleg of male
without projection at base or both spurs (cuticle

. -

at base of posterior spur in some members sharp
bu} Aot projected). Sbecimen from Eurasia or
North America. D T . |
Dorsal surface dark green. Pronotal lateral .
margin beaded along entire length; bead 20 t0130

~microns wide. Dorsal surface of tibia and

varsomeres green metallic. Abdominal sternum 7 of
males with 10 to 20 accessor; seiqe.
i........;.....n:........g. fuliginosus Say p.ﬁ95
Dorsal surface wifh very dark copper hﬁe or
surface brass silver. Late:él margin of pronotum
in vertical plane rcunded or barely angulate near
middle; bead -absent (Fig. 107). Dorsal surface of

D
tibia and tarsomeres purple metallic. Abdomlnar\\

bternum 7 of male wlthout adccessory setae (Figqg.

139) . R R Y
Dorsal surface nearly black with copper hue;
antennomereé 1 to 3 black. Latefal ridges of
elyt :_ pits very convex and wide (Fig. 132),
Elytron with two rows of well outlined mirrors. on
intervals 3 and 5; mirrors little contrasted-

against dark backgrcund-color of intervals 4, 6
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and 8. Trochanter of foreleqg with one seta (Fig.

T45) . Punctures irregularly scattered dorsally
110 to 200 microns-apart).

cecececnacsscseseesE. cicatricosus LeConte p.202

Dorsal surface color brass-silver; antennomeres 1

toeg reddish brown. Lateral ridges of elytral

pits very narrow or absent (Fig. 121). Elytron

with one row or iun. istinctly outlined but

contrasted mirrors on intérval 3. Trochanter of
foreleg with tué setae. Punctures raiher |
uniformly distributed on dorsal surface (10 to 30
microns apart om head and elytral intervals 4, 6
and 8 and 20" to 40 microns on pronotum) (Fig. 121

and 104). ..eeeca..-E. lindrothi new species

"p.209

Lateral ridges of elytral pits not fused
anteriorly ‘or postériorly; ridges wide (Fig.
132) o One or two rows of mirrors distinctly
outlined and'contrastéd against duller intervals,
4, 6 and 8. Alveolae of microsculpture flat or
subconvex on head, prornotum and elyfral intervals
4, 6 and 8 (Fig. 132). Specimen fronm Eurasia. .10

Lateral ridges of elytral pits distinctly fused

- anteriorly and posteriorly or indistinctly so

‘(then ridges narrow) (Fig. 133 and 134). Elytron

with one or two rows of distinctly outlined but

 slightly contrasted mirrors against brilliant
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>

intervals 4, 6 and 8..Meshes of microsculpture
1b‘ent Oor suggested iﬁ spots on head, pronotum
and intervals 4, 6 and 8 (in some individuals’of
one speéies, meshes outlineg on intervals bqﬁ
meshes under a thin very smooth and transparént
layer, thus meshes not lmpressed at surface of
idyer) (Fig. 133 and 134). Specimen frcm Ngeth
America. {...:.,..;.,........,.........;.......11

Dorsal surface dark green except near head and
pronotal impression where brilliant gfeen; dorsal
surfaéevof tibia and tarsomeres greenlme£allicﬁ
First sutural pit of elytron with eight to 12
punctures. Puhctures‘of dorsal surface deﬁser: on
elytral intervals’%, 6 and 8 punctures 25 to 40
microns apart. Intefnal 0.33 of hind coxa with
eight to 15 accessory setae. Spéecimen from boreél
Sibiria. s<<.......E. sibiricus Motschulsky p.215
Dorsal surface dark bronze-coppe;; dorsal surface

f tibia ahd tarsor.res purple metallic.,Birst
sutural pit of elytron with 15 to 25 puctures. -

Punctures'of dorsal surface scattered: on elytral

interials 4, 6 and 8.punctupes 20 to 100 microns

\\Egiii. Internal 0.33 of hind coxa with three to
e’ .

seven accessory setae. Specimen from cold
temperate or boreal Eurasiae.
cesessccsessesesssessssBs cupreus Duftschmid p.219

Punctures modeiately scattered (10 to 100 mi:crons
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apart) on pleura and laterally on abdominal
sterna. 'Prosternal intercoxal process of about
50%;of specimens with one to four accessory

setae. Tibia of midleg of male with sharp apico-

. internal projection between spurs (Fig. 150).

Punctures on elytral intervals 4, 6 and 8.
scattered (30 to 120 microns aéart)'(Fig. 122) .
....:.........;........g. clairvillei Kirby p.zzj
Punctures very dense (10" to 20:microns apart) on
pleura, and laterally on basal abdcminal stérna.

Prosternal intercoxal process without accessory

‘setae. Tibia of midleg of male without projection

between spurs. Punctures on elytral intervaléxék
6 and 8 chh,densef (10 to 20 microns apart) or
much more scattered (more tham 200 microns

apart) . .............;.........................12
Dorsaf»surface olive, blue-green, dark brown-

olive,‘fr red-brown; dorsal surface of tibia and

tarsomeres—green—cr—copper—metallic;—antennomeres
1 to 3 brown. Pronotum'with.two discal
impressions.'Lateral ridges of elytral pits very
narrow (Fig. 13h); first su#urél pits clearly
outiined.-Dorsal punctures ﬁense {15 to 20
microns) on head; pronotum and elytral intervals
4, 6 and 8 (Fig. 123). Abdominal sterna 5, 6 and

7 each without or with less than two accessory

setae. Specimen from Rocky Mountains, northern
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bnited States or adjacent Canada.
;......................E. ollvaceus LeConte p.249

Dorsal ‘surface brilliant black; dorsal surface of

S

&
tibia and tarsomeres purple metallic;

antenndmeres 1 to 3 black. Pronotum with one
discal imﬁmeésion. Lateral ridges of élytral‘pits"
wide and convex (Fig. 133); elytral pits with

four to five punctures; sgtigerous punctures in
pitslvery indistinctly outlined. Dorsal punctures
on head about 60 microns apart, on pronotum 10 to
200 microns aparé\and én elytra 200 microns or
more'apart;_Abdomindl sterna 5, 6 and 7 with five
to 20 accessory sétae. Specimen from cakifornia
or westernmost Nevada.

teeesesasesevanasssassbe laevigatus LeConte p.263

First Instar-Larvae
porsal surface qf parietale pale-except near
frontale and antennae. Setae AII and AiE-I of
mesonotumvand metantoum largé€. Meshes of
microsculpture barely distinct dorso-laterally on -
parletale. pointed sculpture near suture of

mesonotum and metanotum absent or on 2$ or less

om east of the North Americhn

of disc. Spec1men\k£\\\\\

pl’.‘airies. ..-..-..-............:..‘.-...‘...)...-..;.2

N

'Dofsal sﬁtface mostly dark except\iatef%;ly.

5 !
LY
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Setae AII and AIE-I of mesonotum and metanotum

medium—la&ge. Meshes of microsculptuie distinct

/

f dorso-laterally on parietale. Pointed sculpture

on 1C% of disc of mesonothm‘and qepﬁnotum near
suture. Specimgn frcm North Americg or Eurasia. 3
Teeth on nasale. Pointed sculpture;on 51 of
ventr&Flateral surface of parietaie. Darker
pattern on dorsal surface of pariéta%g extended
to occipital suture. Pointed scuipture on entire
surface of abdominal éke;nite 10; .
...;..;..................g. ggliginosg§ Say p,19$
Teeth absent from nasale.,Poinfed‘sculpture
absent from ventro-lateral surface of pdrietale.
Darker pattérn on dorsal surface of parietale not
ezxtended to occipital suture. Pointed sculpture
absent from abdohinal sternite 10;

cicatricosus LeConte p.202

o..onnc-ao---..l’.ocogn

»

Meshes of microsculgpture ébsent from disc of
pronotum. Pointed sculptdre on ventral surface of
membrané of prothorax not-extended toward
OpiSternNUMs eceecececesescscesesscsconssscsssnncacesh
Meshes of microsculptsire on 5% or more éf disc of
pronotum. Pointed sculpture on‘ventral surface o£
membrane’of prothorax réstricted medially. cecee.5
Meshes of microsculgpture restricted dorso-
laterally on parietale to 7% of surface; pointed
sculpture extended laterally on 5% of dorsal and

R

i

Y
s

'
|

o

i
!
i
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ventral surface ot parietale.'Specimen from
FULasSid. seeeeseeseoaskE, éggggg§ puftschmid p.219
Meshés of mic;g;;hlpture more exfended laterally
to 20% of dorsal sur{ace of panietale; pointed
Scultépre extended la%@rally on! 10% of doréal
surface of parietale aﬁﬂ\gl_gﬁ ventral surface.
Specimen from North America. |

cetecsessecancesacsssessE, clairvillei Kirby p.227

Meshes of microsculpture more restricted: pointed
meshes on 5% of dorsal surface of,parietdle and
3% of ventral surface. Seta AII-E of pronotuﬁ
medium. Pointed sculpture on mesonotum and
metanotum on 20% of surface of disc near suture
but only 5% of disc laterally, and abséht from
posterior ‘band. Specimen from Rocky Mountains, .
northern United;States or adJjacent Céégda.

N
Meshes of microsculpture extended latgrally on
50% of do;sal surface ofvpariegale and 15% of
ventral surface. Seta AII-E of propotum large.
Pointed sculpture‘ép meéonotup ahd metanotum less
expanded near suture (10% of disc) and on 35% of
disc laterally, and omn 60% of posterior band..

Specimen from Califcrnia and westernmost Nevada.

Second Instar Larvae

leavigatus Lecdnte p.263
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,Dorsal surface of parietale dark near frontale

and base of antennae. Setae AII and.AIE—I of
mesonotum and metanotum large. Epicranial suture .
shorter: 0.6 to 0.3 length of antennal scape.
Pointed sculpture absent from dorso-lateral
surface of parietale. Seta AM-P of tergum 10 very
large. Specimen frOm eastern North America. ....2
Dorsal surface of parietale mostly dark. Seta AII

and AIE-I of mesonotum and metanotum.medium—

., large. Epicranial suture as long as antennal

scape,‘Pginted sculpture laterally on 15% or more
of dorsal surface of parietale. Seta AM-P of

terqgum 1Q large'Qf smaller. Specimen from Eurasia
OrF North AMEriCa. .ieeseescvcescscooscsncascassel

Sclerite typically setose:Apronoial epipleuron

"with one or two accessory setae, urogomphus of

tergum 9 with about seven accessory setae (Fig.
98b) . Meshes of microsculpture clearly outlined

on nota, terga and urogomphi.

“eteeaeceeesceaiesenesas.E. fuliginosus Say p.195
Sclerites matkedly(setose: pfonotalvepipleuron

with seven accessory setae, urogomphus of tergunm

r

"9 with abcut 25 accessory setae (Fig. 99a).

Meshes of microsculpture absent frcm nota, very

restricted on terga, and suggested on urogomphus.

....;...............g. cicatricosus LeConte p.202

Pointed sculpture near suture on 2% of disc of
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mesonotum and 10% of 5?35 of metanotum, laterally
on 15% of disc of both mota, and on 10% of |
anterior band ot tergum.9.‘.......;...;.;.;..;..4
D30, Pointed sculpture absenﬁ from suture area of ¢’
mesonotum and metanotum, absent 1ateraliy or

'

present on 10% of disc surface of both nota, and.

. ~ Y

absent from anterior band of tergum 9. .........5‘/"Hw§_

4.¢3). " Pointed sculpture of membrane on ventral surfiace

of abdomen not extended toward stermnites 2 to&i.
Meshes of microsculbtﬁre indistinc;ly outlined 6n
50% gf disc of pronotum. Specimen from Eurasia.
......g............,A.g.'gggggg§ Duftschmid p.219
4, Pointed scﬁlpture of hembrage on ventral surface
of abdomen extended toward sternites 2 to 7.
Meshes of microsculpture clearly outlined on 10%

of disc of pronotum. Specimen from North America.

teeeeeessseessE. clairvillei Kirby p.227
S.(3").  Pointed sculﬁture laterally on 15% of dorsal
sur face of parietale and-3$ of ventral surface.
Meshes of microsculpture on 30% of“disc of
pronotum, and 40% of disc of ﬁesonotun and
metanotum. Pointed sculpture absent laterally
from nota. Specimen from Rocty Mountains,

northern United States or adjacent Canada.

1

W euveseesesssesessessessE. olivaceus LeConte p. 249
5. ' Pointed sculpture laterally on 30% of dorsal

surface of parietale and 10% of ventral.surface.
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_Méshes Of microsculpture on 75% of disc of

pronotum, and 90 to 100% of disc'of mesonotum and

metanotum. Pointed sculpture laterally on 10% of

-

disc of mésonotum and metanotum. Specimen fronm

California or westernmost Nevada.

AR B I R

. laevigatus LeConte p.263
Third Instar Larvae

Dorsal surface of parietale dark only near

frontale and antennal base. Epicranial suture

. shorter: 0.6 to 0.8 length of antennal scape.

Pointed sculpture absent from dorso-lateral
surface of parietale. No sculpture on ufogomphus
OL tergum 9. Abdominal sterniﬁes 2 to 7 with
about 24 or more accessory sgtae. Specimen from
east of North American pPrairieS. caveseesseaes..2

Dorsal surface of parietale mostly dark except

laterally. Epicranial suture subequal to antennal .

scape. Pointed sculpture léterally’oﬂ 15% or more
ofvdorsal surface of pafietale, and on urogomphus
of tergum 9. Abdominal ;ternités 2 to 7 each with
about 18 accessory setae. Spe imer from North

America or Eurasia. D R T I |

Sclerites less setose: posterior band of

mesonotum and metanotum without accessory setae,

]
urogomphus of tergum 9 with about seven accessory
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21,

3r.

accessoryléetae. Pointed scu{gfﬁig\ifsent fron

4.(3).

177

setae (F1g. 98c). Meshes of microsculpture

clearly outliped'over'most of nota and terga.

®

Sclerites markedly setose: posterior band of

- mesonotum and metanotum with five to 15 accessory

-

setae laferally, urogomphus with about 30
accessory setae (Fig. §9b). Meshes of
microsculpture absept from nota and membrane,
very restricted on-terga.

...............;....E. cicatricosus LeConte p.202
Meshes of.microsculpture absent from disc of
ptonotum. Pointed éculpture laterally on 10% of

disc, of mesonotum‘and metanotum, and on 60% of

“anterior band of tergqum 9. Abdominal sternite 9

with .about six aéCessory setae. Pointed sculpture ‘
on 5% cf more of posterior band of ‘terga 1 to 8.
B P Y
Meshes of migrosculpture on 10% or more of disc
of pronotum. Pointed sculpture absent from ‘
nesonotum and metanbtﬁm, and from anterior band
of‘tergum 9. Abdominal sternite with £vo,;

posterior band of terga 1 to 8. Specimen fronm
R, :

NOrtﬁ Amefica. l........-.....Q....'..‘....Q.....S.

Pointed sculpture absent from suture area of disc

N

of mesonotun and,on 3% of disc of metanotum.

Terga 1 to 5 partly or mostly w#ithout pointed
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sculpture on dis&. Specimen from Eurasia.
......;.7...........;.§. cupreus Duftschmid p.219
4r, v?ointed sculpture near‘suture on 10% of disc of
mqﬁdnotuQ and metantouh. Only terga 1 and 2
bq:tly cr rostly without‘pointed sculpture on
disc. Specimen frcm North America.
..........;;...f....;..g. clairvillei Kirby p.227
5.(4"). Meshes of mi;rdsculpture on 10% of disc of
‘pronotum; and 40% of disc of mesono{um and
- heﬁan§£ﬁm. Pointed sculpture absent from énterior
5and‘of terga 1 tc 8. §pec;men from Rocky
ﬁountains, nortgérﬁ United Staté; or adjacent
Canadé.‘....h.....;f...g. gliggggg§ LeConte p.249
51, . Meshes of:miqroséulpture on 75% of disctof
prénppﬁmg,and‘on 90 to 100% of dis. of mesonotum
and¥ﬁé£5ﬁptgmi édiﬁted sculptﬁre on 5% or more of
gntefior baﬁd of terga 1 to 8, Specimen from

: » : . }
~ Califdrtnia or westerpamost Nevada.
: 3 S

u....l,..;..;,.;gzm....g. laevigatus LeConte p.263

~
. S

—__

The uliginosus group

1 ' N - N

ARAR T

bk o Lo . i .
Diagnostic combination.- This group is recognized as

follows: sctae of fringe along posterior margin of pronotunm
not extended to postero-lateral Eng;e,\terminated near

middle of postero-lateraiximffeésidn or slightly nearer
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dngle;iFig. 17a) ; pronotum very wide, in lateral view
lateral mafgin depressed, pronotal epipleuron narrower near
middle'(Fig. 17b) . Upber surface with more impressions;
anterior.tranéverse impression very short and deeply
impressed; disc vith antero-submedial deep impression
exténded anteriorly (also in most members with similﬁr
impreséion submedially extended from ;hort deeply impressed
posterior transverse impression), anpd with two small
impressions antero-laterél to main discal impression. Hind
coxaé'with punctures externally on process and laterally on

coXxae.

Elaphrus splendidus Fischer von Waldheim‘1828: 267. Reported
fronm Mongolia. Dejean 1831: 587.

’

- Adults. Diagnostic combination.- Adults of this species

are easily recognized by the very brilliant green dorsal
surface and by four rows of very sharply outlined mirrors on

the elytra. Otherwise they are very s 'ar to adult E.

is characteristic: apex. not twisted <» ' sitarp (30 microns in
width) in dorsal view, in lateral view .. in E. uliginosus

| .
but relatively wider.

Adult§; Description.- dorsal surface (including pits)

very brilliant green metallic except for brilliant black
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m1Crors, venfral surtace dark golden green metallic,
appendayes black except femur with green metallic hue. Head
relatively wider than thorax: EL/HW greater than 2.2“4
Pronotum without small impressions antero-lateral to main

discal impressions. Pits shallcwly impressed, lateral fidges

narrowly outlined or absent; mirrors clearly outlined on

N
\

intervals 3, S5, 7 and 9.

Integument scultpure. Punctures of elytral intervals 4,
6 and 8 large (30 to 40 microns in size), finer on pronotunm
inathead (2C to 25 microns in\Sizé), and large ventrally (30

to 40 microns in size). Distribution of punctures similar to

E. uliginosus; puncture density as E. gligindsg§ but denser
on intervafs 4, 6 and 8.

Alveolae of micrcsculpture absent from inte;vals 4, 6
and 8 or indistinctly outlined, absent on pronotum or
present in areas. |

Male genitalia.- Median 1lobe in dorsal view not twisted
and apex sharp (30 ﬁiCrops in‘uidth) (Fig. 41a), in lateratl
view spatula very élightly enlarged as in E. uliginosus but
spatula relatively wider (Fig. 41b)f

ggasgggégg;g and proportions.- Based on four specimens

frbm Casulcschan in northeastefn Sibefia. PL, 1.8-1.94-2.0
mm; PW, 2.1-2.33-2.4 nm; EL, 4.6-4.98-5.1 mm; EW, 1.7-1.80-
1.9 mm; HW, 2.0-2.11—2.2vmm; PL/PW 0.816-0.834—0.854; PL/EL,
O.38S—Q.389;0.398; PL/EW, 1.05-1.08-1.12; PL/HW, 0.867-
0.920—1.000; §W/EL, 0.462-0.467-0;476; PW/EW, 1.28-1.29-

1.32; PW/HW, 1.04-1.10-1.17; EL/EW, 2.71-2.77-2.82; EL/ENW,
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2.24-2.36-2.51; EW/HW, 0.807-0.852-0.890.
Variation.- I have seen cnly four specimens so the
variation 1s expressed above.
magnificent.
. Y
Distribution.- Known from Mongolia and Eastern Siberia

to Kamchatka. I have seen four specimens from Omsulcschan

USSR, and dissected the only male.:

However, it is sympatric with €. sibiricus and perhaps with
E. cupreus.

species remain obscure.

'3.5.3.3 Elaphrus japonicus Ueno

'Takinomaté, Takedate, Acomori Prefecture, Japan.'

Nakane 1973: 4.

Adults. Diagnostic combination.- Adults of this species

are easily recognized by the very scattered punctation
dorsally especially in intervals 4, 6 and 8 where punctures

are about- 100 to 150 microps apart,_The uppér surface 1is

7~
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very dark brown copper (as E. cupreus) and tibiae mostly
piceus. Mirrors in intervals 3 and 5 well outlined though
contrasting only slightly. Apex of median lobe of males in
dorsal view nbt twisted and narrow (30 microns ih width)
(Fig. «2a), in lateral vieﬁ spatula "enlarged ventrally (Fig.
42b).
except for purple pits, ventrally black with metallic golden
hue, tibiae éiceous, and tarsomeres dark blue dorsally.
Pronoctum iqpressions numerous as in E. uliginosus. Pits of
elytra deeply impressed, lateral ridges large and prominent.
Tntegument sculpture. Punctures fine on dorsal surface
{20 to 25 micfnhs in size), and ventrally larger (30 to 40
microns). Pudctures on dorsal surface écaftered: on
intervals 4, © and 8 punctures 106 to 150 microms-apart.
Alveolae of microsculpture flat, lines absent from-
mirrors.

‘Male genitalia.- Apex of median lobe in dorsal view

{Fig. 42a) not twisted and narrov (30 microns in width), in

lateral view spatula enlarged ventrally (Fig. 42b).

from Aomori Pref., Japan. PL, 1.8-1.9 mm; PW 2.1-2.3 on;
EL, 4.6-4.9 mnm; EW, 1.7-1.8 mm; HW, 2.2-2.3 mm; PL/PW,
0.835-0.847; PL/EL. 0.388-0.391; PL/EW, 1.04-1.07; PL/HH,
0.828-0.835; PW/EL, 0.462-0.464; PW/EW, 1.25-1.37; PW/HW,
' 0.977-1.000; EL/EW, 2.68-2.75; EL/HW, 2.11-2.15; EW/HW, |

0.770-0.802.
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Distribution.- Known from northern and central Honshu

Isl@nd, Japan. I have seen Specimens from Takedate-mura,
Aomarl Pref, (UASH, ilGou). I dissected two males and saw the
illustration of a third one in Nakane (1973).

Geographical affinities.- The only known representative

or the uliginosus group 1in Japan. It is parapatric with the

lowland E. sibiricus.

3.5.3.4 Elaphrus uliginosus Fabricius

phrus aliginosus Fabricius 1792: 178. Type localiti.—

Germany. Jeannel 1941: 218,

_———— S

Elaphrus latithorax Schdonherr 1826. Nomen nudum. Dejean

1826: 269.
Elaphrus impressifrons Chaudoir 1842: 815,

Elaphrus italicus Del Torre 1877: 23. Known fronm taly.

Elaphrus uliginosus purkynei Obenberger 1917: 9. Type

locality.- Cepelare, Bulgaria. Louvet 1925: 20.
" /

Elaphrus uliginosus laevi§gg;2tus‘85nninger 1917: 147. Type

locality.- Tien-shan. Louvet 1925: 20.

3
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follows: most specimens dark green or copper dorsally;
cunctures on proepisternum less dense (punctures génerally
35 microns apart); intervals 4, 6 and 8 with clearly
outlined alveolae of microschlptur? (Fig. 137}, and
subcostate; mirrors more sharply outlined at least on
interval 3; pits moderately imfpressed, lateral ridges .
generally distinct ~(Fig. 119). Distinguished from remaihing
species of the group by characters in the key.

Adults. Description.- Dcrsal surface dark green or

. coppef, rarely brilliant green; ventral surface uith dark
green or blue metallic refléétions; legs very dark purple
except dark gciden green femur; and elytral pits in most
specimens clearly blue metallic. | |

Head. In moét specimens wider than thorax. Pronotum
with postero-submedial impression in most specimens, and
with two small impressions“aﬁtero-iatéral‘to main discal
impreséion. Pits slightly or not impreséed, lateral ridges
in most specimens ciearly cutlined except for specimens fron
western Himalaya; milrrors in interval 3 sharply outlined and
flat, in intervals 7 and 9 mirrors indistinctly outiined;

“intervals 4, 6 and 8 in most specimens subcostate. Abdominal
sterna 5, 6 and 7 each.with tvo to 15 accessory setae.

Integumeﬁt sculéture} Punctures on head, pronotﬁg and

elytral intervals fine (20 to 25 microms in size), and la;ge

along ventral surface on thoracic pleura and laterally on
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abdominal sterna (30 to 40 microﬂs in size). Punétures
'moderately dense onv elytral intervals 4, 6 and 8 (30 to u0
microns apart), and on thoracic pleura; proepisternumy
puncturés 3C to 40 miérons apart on diSc of most specimens.
Alveolae of‘micrésculpture vell outlined and flat on
dorsal su;face except on mirrors, alveolae cénvex in pits
and postero-lateral angles of Eronotum, |
- Male genitalia.- Apical portion of median lobe very

fyisted in dorsal view and thickness of Spatula at apex 65
microns (Fig. #43a); in lateral view spatula slightly
enlarged subapically:\nar:ower at base of spatula iFig.

43b) .

Mountains in USSR and Tien-shan Mountains (USSR and China)
do not differ significantly in means of measurements and
proportioﬁs. However specimens from Tien-shan Mountains seen
smoother as pics are onLy slgghtlyvimpressed, and lateral
ridges of pité are indistinctiy outlined. This difference is

similar to a clinal change observed for Elaphrus clairvillei

where specimens appear smoo-uer in mountains of Colorado and
Arizona. Thus, I assume there _z gene flow or that gene flow

was interruptéd récently. How=v=- the Italian sample differs

significantly in fhe means of 7T PAH/H¥ and in its
smaller size (EL,Eﬁ,PL and éW) tor "Dove three sambles.
i feel this mountain‘form is nct zon. " by gene flow to
the main French population. Howeer, “Trle i= toc

/

\
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Table 3. DesCriptive‘statistics for E. uliginosus based on

10 males and 10 females fron central Franée and Switzerland.

EW/HW

Character Range
A. _Measurements in mm.
PL 1.9-2.4
PW 2.2-2.6
EL 4.7-5.5
EW 1.7-2.1
HW 2.2-2.6
" B. Proportions.
PL/PW 0.816-0.888
PL/FL 0.38z—o.u27
PL/EW 1.056-1.170
PL/HW 0;833-0.938
PW /EL 0.446-0.500
PW/EW 1.240-1.350
" PW/HW 0.989-1.090
" EL/EW 2.570-2.830
EL/HNW 2.100-2.310 -

0.750-0.856

Mean

0.864

0.409
1.110
0.894
0.474
1.290
1. 030
2.720
2.190

0.804

1.5SD

0.185

0.205

0.381

0.167

0.164

0.030

0.019

0.056

0.040
0.019
0.057
04:049
0.105
0.086

0.039

2SE

0.054
0.061
0.114
0.050

0.049

0.009
0.006

0.017

0.012

0.006
0.017

0.015

"0.031

0.026

0.012

CV (%)
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linited to confirm this., I dc not have specimens fronm the
Balkan Mountains but Obeﬁberqers's description (in Louvet,
1925) suggests in‘the following summary that £ﬁey might
represent 4 mountain race: pronotum and elytrca more coarsely
punctate; elytra shorter, elytral Pits slightly impressed,

. color very dark green or blueg

<
Derivation of

PECLLic epithet.- Latin uliginosus = of
the marsh, refrerring to the habitat of members of this
Species,

Distribution.- Known from the British Isles,- northern
half of France to southern Scand1nav1a eastward to Yenisey
Rlver and Amur River, (I have seen sSpecimens fronm Saroo in
the Ural Mountains. These eastérn records are reported fron
Bﬁnninger (1n Louvet 1925).) In the south this species is

known from Italy in the central Apennine Mountains, the

Balkan Mountalns, Caucasus, Transcaucasus and T1en shan

_.1 N

Mountains ~(01ld Turkestan now part of Kirgiziya ySSR and_
Sinkiang Chlna). I have seen specimens from: Franse Italy,
Switzerland, Austpla; Germany, Denmark, Sweden, Poland,
USSR, as far east as the Tien-shan Mountains. I have seen

110 specimens, ‘and dissected seven males,

€ollecting notes.- On wet, sandy loam soil rich in

mosses (Amblysteqium, Paludela rarely Sphagnum). Other

plants: small,bullrushes (Juncaceae), sedges {Carexes) and

Myrica gale (Lindroth, 1945).

Taxonomic notes.- I did not study the types, so I

followed traditiqn in applying names. Schdnherr did not |
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four males and seven females from central Italian Appennine

Mountains.

Character

AQ

B.

Measurements in mm.

PL

PW

EL

EW

Hw

Range

"1.9-2.0
2.1—2;“
4.5-5.1
1.7-1.8

2.2-2.4

Proportions.

PL/PH

PL/EL

PL/EW

PL/HW

PW/EL
PW/EW
PW/HW
EL/EW

EL/HW

EW/HW

0.844-0.920
0.402-0,445
1.070-1.150
0.840-0.910
0.465-0.495
1.250-1.340
0.966-1.020
2.620—2.%90
2.000-2.150

0.723-0.807

Mean

0.419

1.130

0.867

0.480

1.300

"C.994

2.700
2.070

0.768

1.55D

0.071
0.135
0.276
0.092

0.102

0.038

0.018

0.050

0.030
0.014
0.0u45
O.Q31

0.078

0.067.

' 0.034

2SE

0.027
0.054
0.%11
0.037

0.041

0.015 -

0.007
0.020
0.012
0.006
0.018
0.012

0.031

0.027

0.014

CV (%)
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describe E. latithorax but Dejean saw the labelled specimen

mouhtains of Tien-shan in the western Himalaya.

ggggggggigg; affinities.- I héve seen specimens of this
species as far east as northwestern China. vathis is the
eastern limit, then this species is sympatric only with E.
cupreus, a membér of the cupreus group. If repoiteq

correctly from Amur River, then it could be sympatric with

E. splendidus, E. sibiricus, and E. cupreus.

median lobe of male genitalia in dorsal view.

3.5.3.5 Elaphrus pyrenaeus Fairmaire and Laboulbéne

Elaphrus pyrenaeus Fairmaire and Lab?ulbéne 1854: 7. Type

Elaphrus pyrenaeus nevadensis Jeanne 1966: 18. Type

locality.- éuerto de la Ragua, Sierra Nevada, 1850 m

Granada; type in Jeanné's collection, Bordeau, Prance:

type seen by me.



Table 5. Descriptive statistics for E. py

renaeus

o
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based on 10

males and 10 females from the French anﬂ Spanish Pyrenees.

Character

A.

B‘

Measurements in mm.

Range

PL 1.8-2.1
PW 2.1-2.4
EL 4.2-5.1
EW 1.5-1.9
HW 2.0-2.3
Pfoportions.
PL/ PW 0.856-0.930
PL/EL 0.404-0.456
PL/EW J.060—1.330
PL/HW 0.878-0.964
PW/EL 0.450-0.5M
PH/EW 1.220-1.430
PN /HW 1.000-1.080
EL/EW 2.530-3.000
.. EL/HW 2.070-2.240

EW/HW

0.723-0.828

Mean

Of879
0.425
1.150
0.916
0.u484

1.310

1.040

2,710
2.160

0.796

1.5SD

-0.118

0.150
0.320
0.171

0.124

0.032
0.020
oSosu
0.031 .
0.023
0.C78

0.035

'0.158

0.079

0.040

2SE

0.035
0.045

0.095

0.051

0.037

0.010
0.006
0.025

0.009

0.007
0.023 .

0.011

0.047
0.023

0.012

CV (%)

3.9
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Diagnostic combination. - Thisvspecie§Bis-very closely
related to E. g;;gigé§g§ and aQUltS of thé'tvo are
distinguished as follows: upéer.surface brilliant green or
" brown copper metaliic. Pronotum relatively longer: means of
PL/PW and PL/HW significantly larger than. E. g;;g;£g§g§.
Intervals 4, 6 and 8 smooth, not costate, and without or
with suggested alveolaé-ot microsculpture (Fig. 138).

Qggggiggigg.+'Upper surtace brilliant greén metallic or
in few specimens brilliant broun‘copber, ventr ! surface
golden:greeh'metallic, agd most of legs and palpi very dark
blue. Pronotumtrelatively longer: means 6£ PL/PW and PL/HW
significantly higher than samples of E. uliginosus. Elytgél‘f
pits deeply iﬁpressed (Fig. 120),vlateral ridges narrowly
outlined or abéent, and intervals ﬁ, 6 and é not costate.

Integument Sculpture. Punctures similar in distribution
most adjacent punctures in contact on disc of proepisternun.

?Meshes of microsculpture restficted dorsally. On elytra.
expressed at shoulder otherwise absent from intervals 4, 6
and 8 or indistinct;y outlined (Fig. 138).

Male genitalia. Median loke very similag‘to that of

males of E. uliginosus, but apex in dorsal view more twisted

(Fig. 44).

geasurehents and proportions.- See Table 5.
the samples from the Pyrenees and the Sierra Nevada.

.;ﬁﬁvever, the sample from the Sierra Nevada consists of tvo
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specimens. Thus until further material is obtained I prefer
N e . M 9
not to recognize E. p. nevadensis. .

Derivation of specific epithet.- Latinization of the
area of origin in the Pyrenee Mountains.

Distribupién:— I have seenﬁspeciméﬁs from the French
and Spanish Pyrenees and also the type from the Sierra
Nevada. Jeanne g1gbb) reports them from the following

s .Spaﬁish provinceé: Lerida, Huesca, Basses—Pyrénées, Navarra,

Leon, Oviedo, and Segovia. Lcuvef,(1925) reports them fromn

4 . - .
the Alps and Beaujolais Mountains, but I have not seen these
specimens. I have seen 32 specimens and dissected three
males.

bogs (Jeanne, 1966).

Geographic affinities.- Presently, if.is allopatric,

[y

SN but under colder climatic conditions, it is probably

parapatric with E. uliginosus now only 300 km away.

Relationships.- Very closely related to E. uliginosus

as shown by the wide and tiisted apex of the median lobe of
nale genitalia in dorsal view.
'3.5.3.6 Elaphrus potanini Semenov

- Elaphrus potanini Semenov 1889: 352. Type ;ggglggx.? China,

province: Gan-ssu (Kansu in current spellind) at Amdo.

Adults. Diagmostic combination.- Dorsal surface bright

@
<
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brown copper; pits, pronotal postero-lateral qnglés, and
anterior portion of head green metallic. Punctures dense and
fine over dorsal surtface. Main discal impreséion shallow.
Otherwvise quite'similar to E. uliginosus adults.

Adults. Description.- Dorsal surface brown copper;

elytral pits, postero-lateral angles of pronotum, and
anterior portion_ of head green metallic; antennomeres 1 to
3, femur (except rLase), base of tibia and dorsal surface of
tarsomeres golden-green metallic; base’of femur and middle
of tibia dark reddish brown; palpi brown. Pronotum very
short, transvetse and wider than head; lateral margin deéply
sinuate; postero-lateral angles rather prominent and acute;
anterior transverse stria very déeply impressed near middle;
main discal impression slightly impressed; medial stria deep
and short. Elytra elongate, pits.wéll impfessed, lateral
ridges obsolete; mirrors not sharply outlined in intervals 3
and 5.

Derivation of specific epithet.- Named in honor of its

collector, G. Potanin.

Distribution.- Known.from a sjngle specimen from the

Chine- ovince of Kansu at Amdo. Collected on May 22,

18

through Semenov's description. I included it in this group
because of the deeply,impressed anterior transverse stria of
the pronotum, and ayé; the transverse pronotum that is wider

than the head. I believe it represents a distinct species
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because of its unusual coloration, its very short and
transverse pronotum, and its longer elytra. Based on
previoué experience with Semenov's species, I trust ﬁ;s
judgement.

Geographical affinities,- Probably allopatric in

relation to all known members of Neoelaphrus.

ationships.- I have not seen the type or any

|=
jv]
—

spécimen. I am satisfied only to suggest its relationship to
the uliginosus group. Examination of the type 1is necessary

in solving this problen.

The fuliginosus group

“thick {100 microns). Lateral margin of prohotum in lateral
view not sinuate near middle, pronotal epipleuron not
narrowest at middle (Fig. 18b); setae of posterior margin of
fringe terminated 150 to 200 microns frcm postero-lateral
énglés 5Fig. 182) ; bead of margin abseﬂt or vide'(ZO to 30
micro;s); Anterior'tragsverse stria clearly impressed but
not ended submedic by longitudinal impression; surface
Hiéh one large discal impression and one small submedial
'impression {two small barely outlined im%ressions antero-
lateral to main discal impression in members of E.
fuliginosus). Abdominal sterna 5 and 6 without or &ach with

one or two accessory setae (Fig. 139). Tibia of foreleg of

male with one smalllprojection at base of apical spur and
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one large projecﬁion at base cf posterior spur--best seen 1in
posterior view (Fig. 149). Punctures on pleura and laterally
on abdominal sterna large (30 to 45 microns), area near
puncturgs widely depressed (diameter of depression about 30
microns)--b2st seen on proepisternum (Fig. 107). Apex of |
male median lobe in dorsal view very sharp (about 20 microns

in width) and barely or not twisted.

Larvae. Diagnostic tcombination.- Common to all instars.

Dorsalvsurface of parietale fpale except near base of
antennae and nearﬁfrontal suture. Setae AITI and AIE-I of
vmesonofum and metanotum large.

First instar larva. Meshes of microsculpture barely
distinct baso-laterally on dorsal surface of parietale.
Pointedfsculptpre abseht or present on 2$‘of disc of ’
mesonotum-and metanotum near suture.

Characters ccmmon to second and third ins£ar larvae.
Epicraniai suture short: 0.6 té 0.8 length of antennal
scape. Pointed scuipture absent from dqrso-lateral surface
of parietale. Seta AM-P of tergum 10 very large.

Thi:d instar larva. Size of prothoracic episternal and
epimeral setae, and éf metathoracic seta of anterior
pPleurite medium. Size of setae AII and AIM of terga 1 to 8
large, and of seta PII-P on terga 1 to 8 medium-small; no
sculpture on urogomphus of terqum 9. Size of anterior seta
of epipleuron of segments 1 to 7 large. Stérnite of segment

1 with 12 accessory setae, of segments 2 to 7 each with 24,
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and of segment 8 with 34. Pointed sculpture on abdominal

membrane in dorsal view extended narrowly around terga 1 to

* 8.

S Say

ELQEQEL@ fuliginosus Say 1834: 417, Type locality.-
originally Pennsylvania, but Lindroth and Frietag
(1969) designated a male neotype from Rumney, New
Hampshire (MCZC). Say's name has been interpreted
according to specimens in LeConte's collection (MCzC)
by Lindroth (1961: 114 and 1969Yc: 332).

Adults. Diagnostic co ombination.- Adults are easily

————iim _—leT =

distinguished from those of E. cicatricosus and E. lindrothi

by the very well developed lateral margin of the pronotun
that i1s absent or barely Suggested basally in members of the
remaining two species and by the dark green metallic color
of the dorsal surface that is very dark copper or dark
brassy in members of the other two species.gSpecimens of E.
fuliginosus are\moet likely to be confused with some members

of the _; ginosus group--especially with specimens of E.

J=e

uliginosus. Adults of the tWwo species are dlStngUlShed by
characters mentioned under this group and by brown or
reddish-brown tibiae and few setae (none to four) on

abdominal segments 5 and 6.

Adults. Description.- Dorsal surface dark-green except
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ror purple pits, ventral surface very'dark golden-green, but
abdomen piceous; legs and palpi brown or reddish-brown with
a green metallic huf. Body large, 9.5 to 10.3 mm (see Table
6 for measurements)‘

Pronotum with lateral margin completely beaded; head
siightly wider than pronotum, narrower in feuospecimens;
median longitudinal impression clearly impressed and
extended briefly as anterior ahd posterior transverse
stfiae; two barely suggested impressions‘antéro4laterallf to
main dfscal impression. Intervals 3 and 5 of elytron each
with sharply outlined rows of mirrors, these markedly
contrasted against microsculpture, green and densely

N

punctate intervals u‘and 6. Pitsbmoderately impressed,
lateral ridges narrow, and puncéures abundant (20 to 25).
Abdominal sternum 7 of males with numerous accesSorx setae,
in females disc without or with one to three accessory
setae.

Trochanter of foreleg uikh two _etae. Femur of foreleg
and midleg with abcut 60 setae, and of hind leg with about
10¢ setae. Tibia of midleg with large apico-internal
projection between spurs; tibia of foreleg. with About 25
setae (éxcluding setae of fringe), and ofvmidleg and hind
leg with about 80 setae. ‘ |

Integument squlpture. Punctures‘of moderate size (20 to
30 microns) on co;ae and scutellum, large (30 to 40 microns)

on clypeus, head, pronotum and elytral intervals; and very

large (uo‘to 45 microns) on thoracic pleura; and laterally



Table 6.

10 males and 10 females fron Brooklyn, New York.

Character&y

A.

B.

Range

Measurements in mm.

PL
PH
EL
EW

HW

2.0-2.4
2.2-2.6
4.5-5.4
1.5-2.0

2.3-2.7

Proportions

PL/PW
PL/EL

PL/EW

PL/HW

PW/EL
PW/EW
PW/HW
EL/EW

EL/HW

EW/HW.

0.875-0.942
0.426-0. 458
1.170-1.260
0.840-0.916

0.462-0.495

1.280-1.390

0.941-1.000
2.670-2.810

1.960-2.080

- C.713-0.772

~z

Mean

0.915
0.44?2
1.210
0.891
0.483
1.320
0.974

2..740

2.020

0.735

1.5SD

0.188
0.143
0.349
0.139

0.156

0.023

0.014

0.039
0.031
0.014
0.040
0.026

0.061

.0.051

0.024

2SE

0.097
0.043
0.104
0.041

0.047

0.007
- 0.004
0.012
0.009
0.004
0.012
0.008
. 0.018
0.015

0.007

198

S CV (%)
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on thoraq%c'qnd abdominal sterna. Punctures dbrsally dense
420 to 80wmicrons apart), on elytral interval mostly 50 té
80 microns apart; and ventrally punctures on average 40
microns apart (10 to 80 micgéns apart); but laterally on
abdominal sterna more scattéred {40 to 120 microns apart).
Punctupes‘sha*ply outlined on 30 to 50% of c1rcumference of
dorsal surface, and on ventral surface slightly more
distinctly impressed (50 to 70%)'except medially on thoracic
sternum.

Male genitalia. Apex of median lobe in lateral view
narrow and ended ventro- apically by angular projection

dlrected ventrally (Fig. 45).

\

far distant samples from Manitoba and Minnesota {20
specimens), and fronm Brooklyn, New York (20 specimens).
. Specimens of the western sample were slightly larger on

average.

First Instar Larvae. Diagnostic combination.- Nasale

toothed. Pointed sculpture on 5% of ventro-lateral surface
of parietale; dorsal surface darker anteriorly, along

-frontale and occipital sutures. Pointed sculpture on surface

of sternite  10.

First Instar Larvae. Description.- Nasale toothed.

Dorsal surface of parietale gale except aﬁterio:ly near

s .
antennae, along frontale and occipital sutures;
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microsculpture baso-laterally and restricted to small area
neér neck, pointed sculpture on 5% of dgrsal surface near
neék. Meshes of micrcsculpture on 15% of mesonotal and

metanotal surface, and pointed sculpture on abdominal
sternite 10. Pointed sculpture on 30% of lateral and ventral

prothoracic surfaces, on abtdomen less restricted as extended

ventrally along hypopleura 2 to 8.

Second Instar Larvae. Diagnostic ggéuggggg--
Sclerites less setose: pronotal epipleuron with one or two
accessory setae, and urogomphus with about seven accessory
setae. Microsculpture well developed on nota, terga and
urogomphi.

shorter than antennal scape. Meshes of microsbulpture dorso-
laterally on parietale, but alveolae indistinctly outlined.
Pronotal epipleuron uith.one or two accessory setae; disc of

pronotum with meshes of microsculpture on 10% of surface.

meshes of

Mesonotal epipleuron with one
miczosculpfure present on 40%
sculpture laterally on 10% of
mesothorax with two accessory

accessory seta. Metathorax as

accessory seta;
of disc surface, pointed

disc surface. Epipleuron of
setae. Mesepimeron with one

mesothorax. Terga 1 to 8 each

with about 25 accessory setae, urogomphus of tergum 9 with

about seven accessory setae

(Fig.

98b), tergum 10 without

major and with one minor accessory seta; pointed sculpture

more restricted on tergum 1; on urogomphus clearly outlined
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"and shaped is small scales, sculpture on tergum 10 multi-
pointed. Poiﬁted sculpture piesent on 5% of posterior band
surface of terga 1 to 8 and on 10% of anterior band,of
tergum 9. Epipleuroh and hypopleuron of terga 2 to 8 each
with about eight accessory setae. Sternite of segment 8 with
about 15 accessory setae; pointed sculpturé extended on
entire surface of segment 10. Extérnal poststernite of
segment 1 with two and of segments 2 to 7 each with four
accessory setae. Pointed sculpture of‘membrane.clearly

outlined and expanded ventrally on abdomen.

Third Instar Larvae. Diagnostic combination.- Sclerites

generally less setose: posterior band of mesonotum and.
metanotum without lateral acceésory setae, urogomphus with
about seven setae. Sculpture clearly developed over terga

and nota.

Third Instar Larvae Description.- Disc of pronotum
with about 20 accessory setae; major acéessofy setae on row
behind posterior row of basic setae medium-small, major
accessory sékae on pronotal epipleuron medium-small; meshes
of microsculpture absent from disc. Disc of mésonotum with
about 85, and mesonotal epipleuron with nine aécessory
setae; meshes of microsculpture present on-25$ of disc
surface. Mesepipleuron with two accessory setae.
Mesosternite‘without accesSory'setae.'Metathorai as
mesothorax. Main knobs on urogomphus of tergqum 9 large in

lateral view (Fig. 98c); tefga 1 to 8 each with about 70 and
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urogomphus of tergum 9 with about seven ;ccessory setae;
pointedmgculpture on 5% of anterior band of terga 1 to 8,
and on 20% of anterior band of tergum 9, sculpture absent or
barely sugggsted cn urogomghus. Epiplepron of segments 2 to
8 each with 30 accessory setae, pointed sculpture of
ségments 2 to 9 very fine. Hypopleuron of segments 1 to 8
ecach with 25 accessory setae. Sternite of segwenf 10 with 12
minor accessory setae. External poststernite of segmen£ 1
with eight and of segments 2 to 7 each.with 14 accessory
setae. Internal poststernite of segmeht 1 with two and of

segments 2 to 7 each with four accessory setae.

Derivation of spec1f1c epithet.- Fron latin meani y

Distribution.- From the Atlantic coast of Maine to
Maryland wes* to Manitoba, and Nebraska (Fig; 158). 1
examined 275 adults, three first 1nstar, one second instar

and one third instar larvae from Vermont. I dissected flve

males
Collecting notes.- According to Larochelle (1975) found

in open places with no or scattered vegetation on vet sandy -
soil. I found two specimens on a similar habitat.

' Geographical affinities.- This species is sympatric

with all members of the uliginosus group at least in
Maryland. Thus, it overlaps completely E. cicatricosus and
overlaps only the eastern range of E. lindrothi. It is also

sympatric -with E. clairvillei and E. olivaceus in the
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northern half of its range.

last species share the lack of Lead on the lateral margin of

the pronotunm.

Elaphrus cicatricosus LeConte 1848: 448. Type locality.-
Central New York State; type in Museum of Comparative
Zoology, Harvard, Massachussetfs; seen by Lindroth
(1961). Lindroth 1961: 114.

Elaphrus chodeanus Casey 1924: 17. Type locality.- Boston
Neck, Rhode Island; type in United States National

.Museum, Washington D.C.; type seen by Lindroth (1961)

and myself. Lindroth 1961: 114,

recognized by the scattered punctures dorsally, the very
dark copper dorsal color, the very rugose appearance of the
pronotum, absent or barely suggested lateral margin of
pronétum, and the very large lateral ridges in pits of

elytra. Specimens are easily separated from members of E.

its members;‘othervise adults of E. cicatricosus are similar

to members of E. cupreus and E. japonicus but are easily
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separated from otheq; by the fcrm ot ae pronotum outli

Adults. Description.- Dorsal sﬁrface very dark copper
excépt for purple pits, ventral surface black and abdominal
sterna dark piceous, legg brown with green metallic hﬂe on'
femur and blue metallic hue.on tibia and tarsomeres. Body
large, length é.a to 9.2 mm (see Table 7 for measurements).

Pronotum with lateral margin in vertical plane rounded
or baTely angulate{ head slightly vider than pronotum width;
pronotal medial stria short and anteridr transverse stria
indistinctly outlined; disc without antero-lateral

o

impression. Intervals 3 and 5 with rows of sharply dutlined‘
mirrors, but mirrors little contrasted against very dark and
sparsely puhctate intervals 4 and 6. Pits Clearly impresséd
and éxtremely well outlined by large lateral convex ridges,
each pit with four to eight punctures. Abdominal stetnum 7

; of males and females without or with one or two accessorys”
discal setae.

Trochanter of foreleg with one seta. éemhr of foreleg-
and midleg with about 30 setae, and of hind leg/vith six
setae.“Tibia of midleg of males with large apico-internal
projection between spurs; tibia of foreleg with abqut 20
setae and of midleg and hind leg with about 55 setae.

Integument.sculpture. Punctures moderate in size (20 to
30 microns) on éoxae and large (30 té 40 microns) to very
large (40 to 45 microns) dorsally ;nd ventrally, irrégularly

"scattered over dorsal surface (10 to 200 microns apart)

except slightly denser ventrally on pleura (10 to 90 micromns
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apart), and on th;‘a;ic and‘abdominal sterna 70 to 150
microns apart; sharply outlined on 30% of circumference on
clypeus, head, and p:onotum, cofae and elytral épipleuLon,
but indistinctly outlined on elytral intervals 4, 6 and 8,
and sharply outlined on 50% of pleura and thoracic and
abdominal sterna. ‘ | |

| Alveolae of microsculpture subconvex on dorsal surface
except convex in pits, and postero-lateral impression of
proﬁo£um, absent or suggested on mirrors; alveolae frat
ventrally.

Male genitalia. Apex in lateral view very large and

slightly enlargeduventraily (Fig. 47).

means of samples from northern New York (20 specimens) and

New Jersey (20 specimens).o

First Instar Larvag.‘Diagnostic combination.- Teeth of
nasale absent. point®d sculpture absent ventro-laterally
from parietale; parietale dark area more restrictedﬁ'absent
ffom occipital sufure. Pointed sculpture absent from

sternite 10. 8]

»First'Instgg Larvae. Description.- Nasale not toothed.

Dorsal surface of parietale pale except anteriorly near
antennae and internal to system DMM; meshes of
microsculpture dorso4laterally near neck present, pointed

sculpture absent. Meshes of micrgsculpture present on 10 to
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10 males and 10 females from Maclean Bog, New York.

Character

A.

B.

Measurements 1in mm.

PL
PW
EL
EW

HW

Range

2.0-2.3
2.2-2.5

6.5-5.2.

1.6-1.9

2.3-2.6

Proportions.

PL/PHW
PL/EL
PL/EW
PL/HW

PW/EL

PH/EW -

PW/HW
EL/EW
EL/HW

EW/HW

0.872-0.966
0.422-0.454
1.130-1..240

0.828-0.911

o.as#o

1.250-1.370
0.907-0.9 2

2.620-2.840

"1.900-2.060

0.697-0.767

Mean

0.909

0.435
1.190
0.865
0.479

1.310

0.952
2.740 -

1.990

0.726

1.55D

0.116
0.135

0.270

0.129

0.106

0.033

0.019

©0.050

0.026
0.020
0.061
0.030
0.099
0.065

0.032

2SE

0.035

0.040

0.080

"0.038

0.032

0.010
0.005
0.015
0.008
0.006

0.018

0.009"

0.029

0.019

N Oo 009

206

CV (%)
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12% of disc of mesonotum and metauotum; pointed sculpture
absent from disc of sternite 10. Pointed sculpture of
membrane more restricted: extended over 15% of lateral
surface of thorax gnd not extended ventrally along

hypopleuron.

Second Instar Larvae. Diagnostic combination.-

Sclerites very setose: pronotal epipleuron with seven
accessory setae, and urogomphus with about 25 accessory
setae. Sculpture absent fron nota, very restricted on terga,
and suggested on urogomphi of tergqum 9.

Second Instar Larvae. Description.- Occipital suture

O.p7=length of antennal scape. Meshes of aicrosculpture
indistinct laterally on dorsal surface of parietale.’
Pronotal epipleuron with seven accessory setae; disc of
pronotum wltheut sculpture. Mesonotal epipleuron with five
accessory’ setae; dlsc without sculpture. Metathorax as
mescthorax. Terge’y to 8‘each with 36 accessory setae,
urogomphus of tergum 9 with 25 (Fig. 99a), and tergum 10
witn two major and four minor accessory setae; p01nted
sculpture on only 5% of dlSC, urogomphus pointed sculpture.
1ndlst1nct, sculpture of tergum 10 single-pointed, p01nted
sculpture absent fronm posterlor band of terga 1 to 8 and
from anterior band of teggum 9. Eplpleuron and hypopleuron
of segments 1 to 8 each Hlth about 25 accessory setae.

Sternite 8 with 22 accessory setae, sternite 10 with 10

minor accessory setae; pointed sculpt\re absent from segment
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10. Exteg;al poststernite cf segment 1 with four and of
Segments 2 to 7 each with seven accessory setae. Pointed
Sculpture on membrane fine and more restricted dorsally to

surfaces near lateral and basal margin of terga 1 to 8,

Third Instar Larvae. Diagnostic combination.- Sclerites

Ssetose: posterior band of mesonotum and metanotum with five
to 15 accessory setae laterally, urogomphus of terqum 9 with
about 30 accessory setae. Sculpture absent frenm nota and

Y

B
membrane, and very restricted on terga.

with about 4Q dCCessory setae; major accessory setae on row
behind posterior row of basic setae medium, and major
accessory setae on pronotal epipleurqn medium; meshes of
microsculpture absen+ from disc. Disc of mesonotum with more
than 100 accessory Setae. Mesosternite with three accessory
setae. Metathorax as mesothorax. Main knobs of urogomphus of
terqum 9 medium in lateral view (Fig. 99b); terga 1 to 8
each with about 140 and urogomphus wi;h abodt 30 accessory
_setae;bpointed sculpture absent from urogomphus and anterior
band of terga’ 1 to 9. Epipleupon‘of segments 2 to 8 eacﬁ
with 40 to 69 accessory setae; pointed sculpture absent from
segments 1 to 9. Hypopleu:on of segments 1 to 8 each with 25
to 5C accessory setae. Sternite 10 with six minor accessory
setae. External poststernite of segment‘1 with 15 and of

segments .2 to 7 each wi«* 18 accessory setae, Internal

poststernlte of segment 1 with five and of segments 2 to 7
-
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each with seven accessory setae.

Derivation of specific epithet.- From Latin meaning

"scarred" probably referring tc very‘rugose dorsal surface.
Michigan, Quebec and Méine, southwest to Tennessee and
Maryland (Fig. 159). I examined 250 adults and dissected
four males. I studied three first instar, three second
;nstar, and +three third instar larvae from Maclean Bog, New
York. |

Collecting notes.- I found these beetles in various
localities on very wet, relatively firm organic mud near
slow-flowing brooks where alders grow commonly, usually in
the shade of larger trees. These observatjions fit very well

|

with Lindroth's and Darlington's experience (Lindroth, 1961:°

114) .

Geographical gifinitieg.- The ranges of E. fuliginosus

and this species overlap nearly completely. At the southeast
end of its range this species is sympatric with E.

cicatricosus overlaps with E. clairvillei and E. '‘olivaceus,

—_——e e == ——— ==

both members of the ggggggg.group.

Relationships.- Closely related to E. lindrothi as
shown by the lack of bead on the lateral margin of the

pronotum, and of accessory setae on abdominal sternum 7 of

males.
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male and allotype female labelled: "Bowie Md, May 5,
62, Mud flat: (USNM)." Six additional paratypes fronm
three localities, listed below.

Elaéhrus cicatricosus Blatchley 1910: 49, not LeConte.

Adults. Diagnostic ccmbination.- Adults of this species

are easily recognized by the very dark silvery-brass dorsal
color, the denser and finer (20 to 25 microns) dorsal
punctation (Fig. 104 and 121), pronotal iaterallmargin in
vertical plane rounded or barely angulate, the single row of
sutural’ mirrors of interval 3, and the ﬂg;é\ suggesfed or
absent lateral ridges of the elytral pits. Membe qf this

species resemble not so much E. cicatricosus but members of

the subgenus Elaphrus, especially dark specimens of g.‘

Adults. Description.- Dorsal surface very dark silvery-

brass, ventral surface blgck or darkuyggvhﬁwabdoninal sterna ,
broﬁn, legs, palpi and antennomeres.}ato 3‘reddish.brown,
femurs, tibia, and tarso?eres with slightly purple metallic
hue.

Pronotal lateral margin in vertical plane rounded or
barely angulate; head wider than pronotum; medial
longitudinal impression shallow but vith‘clearly outlined

anterior and posterior transverse impressions, disc with one
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large and one small impression. Oniy mirrors of interval 3
outlined, mirrors contrasted but not too sharply outlined.
Pifs or élytra impressed, lateral ridges absent or barely
suggested (Fig. 104) pits with about 10 to 15 punctures.
Abdominal sternum 7 st males and femalesiuithout accessory
setae on disc. Trochanter of foreleg with two setae. Femur
of foreleq and midleg with about 30, and of hind leg with
about five-accessory setae. Tikia of midleqg of males with
large projection apico-internally between spurs; tibia of
foreleg with about 20, and of midleg and hind leg with about
55 setae.

Integuﬁent scul pture. Punctures of moderate size (20 ﬁs
25 microns) on coxae, clypeus, head, pronotum and elytral
intervals; large (30 to 35 microns) on thoracic pleura and
laterally on thstacic and abdominal sterna, quite uniformly
distributed dorsally -- 10 to 30 @icrons apart on head , and
elytral intervals 4, 6 and 8 (Fig. 121); and 20 to 40
microns apast on pronotum (Fig. 104) ; véntrally,-éo to 90
microns apart; sharply outlined on 30% of circunfe:ence of
Clypeus, head, pronotum and elytrai'intervals, and on 50% of
pleura, ana laterally on thoracic and abdominal sterna.

Alvéolaé_of micrecsculpture subconvex dorsally and on
pleura of prothorax and mésothorax. On remaining ventral
sur face alveélae flat.

Male genitalia. Apex ¢f median lobe in lateral view

very similar to those of E. fuliginosus: apex narrow and

terminated ventrally with angular bgntral projection
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Table 8. Descriptive statistics for E. lindrothi new‘species

based on three mdles.and five females fron southern Indiana

and Maryland,

Character Range Mean 1.5SD 2SE CV (%)

A. Measurements in mm.

PL ©1.7-2.0 1.83 0.132 0.062 4.8

PW 1.7-2.1 1,87 0.195 0.092 6.6
EL 3.8-4.4 4. 15 0.346 0.163 5.6
EW 1.5-1.7 1.61 0.148  0.070 6.1
HHW 2.0-2.3 2.18 0.136 0.064 4.2

B. Proportions.

PL/PW 0.878—0.973 0.929 0.052 o.oés 3.7
PL/EL 0.415-0.477 0.440 0.029 0.014 4.4
PL/EW 1.060-1.220 1.130 0.079 - 0.037 4.7
PL/ZHW  0.820-0.851 0.839 0.016 0.008 1.3
PW/EL 0.441-0.503 0.475 0.030 0.014 4.2
PH/EW 1.170-1.290 1.220 0.072 0.034 3.9
PH/HW 0.852-0. 953 0.905 0.051 0.024 3.8
EL/EW 2.490-2.680 2.570 0.093 o.oaul‘ S 2.4
EL/HW 1.i80—1.980 1.910  0.100 0.047 - 3.5

EW/HW 0.698-0.779 0. 742 0.042 0.620 3.8
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directed anteriorly (Fig. 46).

were too small for analysis. These samples appear to be

similar.

honor of Prof. C. H. Lindroth, who not only contributed
immensely to a better understanding of North American
carabids but also laid a solid foundation for further study
of the Elaphrini. |
(Fig. 159). Localities are listed below.

United States.- MARQLAND: Priest Bridge (1;USNM), Bowie
(2; USNM) INDIANA: Knoi County (4; PURC), Hovey Lake
(1;PURC) .
beetles of Indiana had only specimens of this species,
having collecteéd them on mud flats at border of Bald Cypress
swanp. The habitat at Hovey Lake was the same where a
épecimen was collected on vet élay with no vegetation, in
the §hadé of Bald Cypress freeé. I have one teneral specimén
cbllected on September 2. Thus adults probably overwinter.

ggoqraphical affinities.- The westernm part of the fange

of this species is south of the range of the two other

_ sSpecies of the fuliginosus group, but in the eastern side of

"the ranbe, it overlaps the southern end of the ranges of E.

fuliginosus and E. cicatricosus.
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- Relationships.- Closely related to E. cicatricosus as
shown by the lack of bead along the lateral margin of the
’pronotum; and the lack of acceésory setae on abdominal

sternum 7 of males.

Adults. Diagnostic comb .nation.- Cornea of eye
thickness normal (45 to 60 microns). Promotum with lateral
margin beaded; bead very narrow (10 to 15 mi;rons ;n width) ;
disc with one or two discal impressions; submedial one
present or absent; setae of fringe along posterior margin
terminated far (200 microns or more ) from poStero-lateral
angles (Fig. 19). Prosternum punctures smaller (25 to 30
microns in size) and_surrounding surface narrowly impressed
or not. Abdominal sterna 5, 6 and 7 with many accessory
_setae in most members or without or with one téytwo in

accessory setae. Tibia of foreleg in males without sharp and

large projection at base of fposterior spur.

Dorsal surface of parietale mostly dark on disc. Setae ATT
and AIE-AI of mesonotum and metanotum medium-larée.

First instar larva. Meshes of microsculpture distincth
baso-laterally on dorsal surface of parietale. Pointed
sculpture on 10% of disc of mesonotum and.metanotum near

suture.



Characters cecmmon to second and third instar larvae.
Epicranial suture as long as antennal scape. Pointed
sculpture on 15% of dorso-lateral surfaqe of parietale. Set<
AM-P of tergum 10 large or smaller.

Third instar larva. Seta of proepisternum and
proepimeron, and of anterior pleurite of metathorax medium-
small. Setae AII and AIM of terga 1 to.8 medium, and seta
PII-P of teﬁga 1 to 8 small to very small; pointed sculpture
present on urogomphus of tergum 9. Anterior seta of
epipleuron of segments 2 to 7 medium. Abdominal sternite 1
with four, and sternites 2 to 8 each vith 18 accessory
setae. ?ointed sculpture on abdomihal membrane in dorsal

view expanded widely around terga 1 to 8.

po
Elaphrus sibiricus Motschulsky 1844: 71. Type locality.-

probably Irtysh River. Nakane 1973: 4.

Elaphrus dauricus Morawitz 1863: 191. Type locality.-

probably Dauria. Binninger 1917: 147.

dorsal surface, adults of this species resemble the greener

adults of E. clairvillei and of E. olivaceus, but the former
is easily distinguished from these and remaining species by
a combination of dense dorsal punctures (30 to 35 microns

apart on side of'pronotum and 25 to 35 microns apart on
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elytral intervals 4, 6 and 8B) and larger punctures (20 to 30
microns in size). Males are edasily recognized by“unusual
apex of median lobe which, in dorsal view, is very elongate
in front of the internal sac, -and, 1in later;l view, very'
wide and angular at apex (Fig. 48).

Adults. Description.- Upper surface brilliant green in
impressions, dark green or bronze-green elsewpere except for
purple pits; ventral surface very dark golden-green metallic
to nearly black mediallyﬁ legs and palpi piceous except for
green metallic reflection on femur, on apex of tibia
dorseclly and on dorsal surface of tarsomeres. Mentum tooth

-
moderately emarginate; emaréination 0.5 length of tooth.
Disc of pronotum with two impréssions. Prosternal process
with one to six dCCessory setae. Metasternunm me&ially with
few punctures, all Setose. Abdominal sterna 5 and 6 each
with}five to 10 accéssory setae, sternum 5 inhmales Hith
about 10 to 20 accessory setae and in females with-10 or
less accessory setae, Setigerous punctures of elytra very
distinctly outlined; elytral pits well impressed with eight
to 12 punctures; lateral ridges of pits not fused anteriprly
and posteriorly, ridges wide. Mirrors outlined on intervals
3 and/or 5. Number of Setae on legs not studied in detail

but similar to members of E. clairvillei. Tibja of midleg of

Rales with sharp apico-internal projection betwee spurs

(Fig. 150). External 0.5 of hind coxa with punctures,

N

internal 0.33 with eight to 15 accessory setae,

.

Integument scul rture. Punctures‘modgrate {20 to 25
N \"7\ ~
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microns in size) on clypeus, heﬁd, pronotum and elytral.
intervals 4, 6 and 8, large (30 to 35 microns in size) on
pleura and laterally on thoracic and abdominal sferna.
Punctures densely distributed (25 to 40 microns apart) on |
clypeus, head Fronotum (side) and elytral intervals 4, 6 and
8, moderately dense (30 to 50 microns apart) on pleura and
léterally on thoracic and abdominal sterna; generally
sharply outlined on 30 to 50% of circumference.

Alveolae of microsculpture on head, pronotum and
elytral intervals 4, 6 and 8 subconvex, and ventrally on
Ppleura and thoracic and abdominal sterna subconvex or
convex.

Hale genitalia.'Apex of ‘median lobe in lateral view
very wide and ended ventrally as angular projection (Fig.
48b); in dorsal view apex not twisted, relatively wide (40

microns). and extended far posteriorly to apex of internal

sac (Fig. 48a).

LY

Derivation of specific ¢ ithet.- From latin for
Sibiria, the area of origin of the type.

Distribution.- Specimens of this species are known from

eastern Sibi_ "2, Mongolia, northeastern China and northern
Japan. I have =s=2en them from the following localities: USSR:
Baikal Lake (UASM, MCZ, BMNH), Tschita'(HCZ), Amur River

(BMNH) , and Ussuri River (MCZ); CHINA; Hailar (MCZ): JAPAN:
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- Character

VK.O\

B.

PL/EW

" Table 9.

Heasurements in'mm, .

" PIL

PW

FL

EW

HW

Descrlpflve stat;stlcs for E.'_Lb

’sRadgé:

1;7—2.13
"2.152;u:.

_5:5_5.2

1.6-1.8

2.1-2.4

Proportions. .

PL/PW

" PL/EL

PL/HW
PW/EL

PW/EW

PW/HW

EL/EW

. EL/H%W

ERY/HW

e

0.805-0.910

0.385-0.421

1.060-1, 180

- 0.841-0.899
0.437-0.480
1.260-1.330

0.943-1.050

2.740-2.880

A2 090-2.220

0.742-0, 811

Mean

0.869
0.404

1. 130

- 0.871

0.466
1.300
1f000
2.800

2.150

0.769

.nor*heastern Chlna and Northern Japan..

1.55D

0.150
0.155"
0.256
. 0.105
A7o.120

0.045
0.015
0.054 .

-0.029

0.017
0.034
0.047

0.072

0.056 -

0.031

218

ricus based on

ales and- tlve females from eastern Sibiria,

2SE

1 0.053

0.055 -

0.091
0.035

0.043

0.016

0.005

0.019

" 0.010

0.006
0.012"

0.017

0.028
0.020

0.011

CV (%)
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Rebun Island. I have examined nine males and five females.

Collecting notes.- One specimen was found on a strean

bank (Ball pers. comm.). I have one male collected in mid-

August with slightly tanned median lobe, thuS‘ovetwintgring

A .

.
L

is probably in adult stagé. »

Relationships.- Closely related to E. :upreus as shown

by thé very long and wide apex of the median lobe of the

£

males.

3.5.3.11. Elaphrus cupreus Duftschmid

Elaphrus cupreus Duftschmid 1812: 194. Type locality.-

o

probably Germany. Dejean 1826z 271.

P ST i L e e s e iy S

Elaphrus arcticus Dejean 1826: 272. Type locality.- Lapland.

e -

Diagnostic cc¢mbinat .- Adults are easily

 Adults.

recognized amqng‘members of this group by the‘dark bronzy-
copper dorsal surféce, t£e less densely punciate intervals
4, 6 and 8, and suchn%ex alveolaé ot miérosculpture on
head, pronotum and intervals 4, 6 aéﬁﬁé gFigf 132).

‘ Adults. gggggiggiggf~ Upper surface dark broniy;copper_
except_for,purple”pits; ventral surface very dark golden

green; legs and palbi piceus except for dark green hue on
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. o
femur; upper surface of tibia (apex) and tarsomeres purple.
Mentum tooth moderately emarginate: emargination 0.5
length orf tooth. Pronotum with two discal impressions.
Prosternal process in most meq?ers with one to four

'al

accéssory setae., Most punctures antgro-medially on

metasternum with setae. Punctures few laterally on abdominal
sternum 7. Abdominal‘sterna 5 and 6 each with five to 15
dccessory setae, and sternum 7 in males with about 20

accessory setae in females with five to 10 accessory setae. &
Setigerous punctures of.elytra very distinctly outlined.

Pits of’elytra deeply impressed, lateral ridges wide and not
fused anteriorly and posteriorly. Puncthfes in sutufal pits |
numerous (15 to 25). Mirrors outlined on intervals 3 or 3

“and 5. Number of setae on legs not studied in detail,

.similar to members of E. clairvillei. Tibia of midleg of

males with sharp apico-internal projeétion‘betueen spurs.

Hind coxae with few punctures on e;ternal_O.S, and Hith

three to five accessory setae near internal margin. | ) S
Int?gument scul fture. Punctures moderate (20-25

microns) on clypeus, head; pronotum and elytrél intervals 4,

'6 and 8, large k30’microns) on pleura and laterally on

thoracié and abdominal stern. 2Yunctures scattered (50 to

150 microns apart) on head, pronotum (side) and elytral ,

intervals 4, 6 and 8; moderately denge (30 to 50 viﬁr;()ns

apaft)'on pleura and laterally on tﬁoracic and abdomihal

sterna., Punctures sharply outliped on 30 to S50% of

circumference.

'(‘.

Lty
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Alveolae of microsculpture on head, pronotum and ‘
elytral intervals 4, 6 and 8 Subconvex, and'véntrally o;
pleura dnd thoracic and abdomlnal sterna subconvex or
convex. -

Male yenitalia. Apex of median lobe in lateral view
very wide and terminated at apex subangularly (Fig. 49b); in
dorsal view .pex not fwisted relatively wide (40 microns)
and extended far Posteriorly fron apex of internal sac (Fig
49a) . ”

Measurpments and proportions.- See Tables 10 and 11.

—_———————em a2 1Y ————— e

gggiggigg.—‘Specimens from southern Sweden resemble
Closely those fronm Germany and western Russia (Kaluga near
Moscow) and France. Four speciméns from arctic Scandinavia
éeem smalyer. My single specimen east of the Caspian Sea
seems typical,._though darker. Three specimens fronm
northeastern China seem»different,and smaller. Analysis of
ratios suggests the same pattern: samples of specimens fron
southern Sweden, Germany and western Russia are similar or
show lncon51stenf 51gn1f1cant differences in one or two
;means. leferences.between’samples fron sbuthefﬁ Sweden and
France are.more marked, a§ thrée means are éignificantly
different: PL/HW, EL/EW, and EL/HW. These differences are
inconséquential taxonomically éince the Moscow and Germ;n
samples differ little or not at all from the FPrench sample,
I suspect the variation obse;ved might reflect local |

adaptation. The results suggest that gene flow exists among

these populations. The arctic Scandinavian sample is
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Table 10. Descriptive statistics for E. cupreus based on 10
males and 10 females from southern Sweden--SKANE: Lomma

Silvakra (USNM) .

Character Mean 1.5SD 2SE CV (%)
A. Measurements in nmm. ?QQ'.
PL 1.7-2.0 1.93 0.119 0.035 4.1
P 1.9-2.4 2.10  0.140  0.042 4.4
CL 4.5-5.0 4. 81 0.213 0.063 3.0
EW " 1.@—].8 1.76 0.111 0.033 4.2
HW 2.1-2.3 2.22 0.097 0.029 2.9
B. Proportions.
PL/PW 0.843-1.,010 0.922 0.054 0.016 3.9
PL/EL ~ 0.383-0.430 0.402 0.018 0.005 3.0
PL/EW 1.030-1.250 - 1.100 0.0717 0.023 4.7
PL/HW 0.814-0.910 0.869 0.040 0.012 3.0
PW/ER 0.408-0.461 0.436 0.020 0.0061 3.1
PW/EW  1.130-1.330 1.190 0.065 0.019 3.6
PW /HW 0.893-0.978 0.943 40.039 0.012 2.8
EL/EW 2.650-2.310 2.730 ° 0.094 0.028 2.3
EL/HW . 2.070-2.270 2.160 0.065  0.019 2.0
EW/HW  0.711-0.831 0.793  0.040  0.012 3.3
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composed of smaller speciméns, but the sample is too small
to draw conclusions. The samplp from northeastern.China not
only is made of smaller specimens but the ratio PL/EL 'is
unusually high (average of three specimens 4.1), as elytré
are relatively shorter; unfortunately this sample is too
:small for conclusions. My general impression is that gene
flowlexists between all European populations, and the only
suggest2d structural shift is from the northeastern Chinesé
sample.

Derivation of specific epithet.- From Latin "cupreus"

meaning copper referring to the dorséllcolor that is very

dark copper. & ’ é)

Flrst Instar Larvae. Diagnostic combination.- The

-

larvae of this species are very similar to those of E.
clairvillei and are distinguished by the most restricted

meshes of microsculpture on dorsal surface 6f parietale (7%

of éurface) and ventrally meshes very close to neck.

First Instar Larvae. Description.- Seta MP of frontale
small. Seta DMM-A and DMP-A of parietale medium; meshes of
microsculpture narrowly extended on dorsal surface from neck
toward occipital suture, and ventrally restricted to neck
area; pointed sculptufe e;teqdéd over 5% of dorsal and
ventrai surface. Seta AII-E on prbnotum medium; dorsal
surface of disc without sculpture. Meshes of microscuipture

on 20% of disc of mesonotum; fpointed sculpture near suture

on 7% of disc of mesonotum and on 15% of disc of metanotun,
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Table 11. Descriptive statistics for E. cupreus based on 10

|

males and 10 females from Marne Reglon, France.

Character Range Mean 1.55D 2SE
A. Measurements in mm.
PL 1.8-2.0 1.91 ' 0.100 0.030
PH 2.0-2.2 2.12 0.108 0.032
EL 4.6-5.1 4. 78 0.192 0.059
EW ©  1.7-1.9 179 0.108 0.032
HW 2.2-2.4 2.26 0.077 0.023
B. Proportions.
vPL/PW C;8u9—0.964' 0.904 0.041  0.012
PL/EL 0.376-0.430 0.400 0.022 0.006
PL/EW 0.948-1.160  1.070  0.078  0.023
PL/HW 0.793-0.899 0.840 0.035 0.010
PW/EL 7.422-0.478 0.443 0.023 0.007
PW/EW 1.120-1.280 1. 180 0.071 0.021
PW /HW 0.880-0.978 0.930  0.033 0.010
EL/EW 2.520-2.750 2.670 0.082  0.024
EL/HW 1.980-2.170 2. 100 0.074 0.022
"EW/HW 0.734-0.837 0.786 0.041 0.012
o

CV (%)
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on 5% of laferal area ot discs of both nota, and absent from
posterior band of both nota. Setae AII and AIM of terga 1 to
8 medium-small; pointed sculpture of urogomphus of terqum 9
indistinétly outlined. Pointed Sculpture on abdominal |
sterniste 10. Pointed sculpture of thoracic membrane on
ventral surface restricted to 20%, on prothorax not extended

toward episternum, and on abdomen present around hypopleuron

of segments 2 to 7.

to larvae of E. clairvillei but distinguished as folléws:
meshes of microsculpturevindistinctly outlined on 50% of
disc of pronotum; pointed sculpture on ventral surface of
abdominal membrane not extended toward sternites 2 to 7, but
extended behind poststernites. These larvae differ fronm
those o£ E. olivaceous and E. laevigatus by the pointed -
sculéturé hear suture on 2% of mesonotum and on 10% of

metanotum and laterally on 15% of disc of both nota.

Second Ingﬁgg Larvae. Description.- Meshes of

= —_—

microsculpture on dorsal surface of parietale baso-
laterally; pointed sculpture on 15% df dorsal surface near
neck;.ventrally neshes on 5% of surface and pointed
sculpture absent. Major accessory setae of pronotal
epipleuron medium—smqll; meshes of microsculpture on 40% of
mesonotum surface. Pointed éculpture near Suture on 2% of
disc of,meson;tum and on 10% of disc of metanotun, latérally

on 15% of disc of both nota, and absent from mesepisternunm
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and metepisternum. Tergum 2 and following covered with
microsculpture. Pointed sculpture on urogomphﬁs of tergum Y
distinctly outlined and nearly scale-like, and pointed
sculpture present oa 10% of anterior band. Pointed sculpture
on tergum 10 distinctly ocutlined. Pointed sculptu;é on
abdominal membrane extended toward sternites 2 to 7 and

behind poststernite.

to larvae of E. clairvillei but distinct as follows: pointed
~<culpture absent near suture of mesonoéum and on 3% only on
metanotum; pointed sculpture very restricted on terga 1 to
5. These larvae are distinct from remaining members as
follows: pointed sculpturé extended over 69% of anterior
band of tergum 9; abdominal sternite 9 with more accessory

setae (six); and pointed scﬁlpture present on 5% of

posterior band of terga 1 to 8.

Third Instar Larvae. Desctiption.- Meshes of
microsculpture absent fronm digc of pronotum. Poainted
‘sculpture absent near suture from disc of mesonotum but
present on 3% of disc of metanotum, and presént laterally on
10% of both nota; on 5% of anterior and posterior bands of
terga-1 to 8 and on 60% of,anterior—band of tergum 9. Tergum
6 and following entirely covered with microsculpture.

Abdominal sternite 9 with six accessory setae. Pointed

sculpture of membrane markédly expandéd.
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Q;§§ggggglgg.- The‘range of this species extends over
most of boreal and cold temperate Eurasia: from arctic
Scandinavia to central France, northern Italy, Yugoslavia,
and eastward across Siberia ta northeastern China (Lindroth,
1945) . I have seen specimens from Europe (Norway, éweden,
Finland, Denmark, Russia, Poland, Germany, England, Ireland,
Holland, Belgiunm, France, Switzerland, Austria, |

Czechoslovakia, and Hungary), east of the Caspian Sea (Geok-

tapa) and frcm northeastern China (Manchuria). I examined

500 adults, three first instar, four second instar and two //

third instar larvae fronm Austria.

- Collecting hotes.- Adults 1iie,pn wet organic mud on
Ssurraces without vegetation or scatte;éd vegetation in
mainly shady situaticns, near small rivers, large lakes,
small pools and also in marshy areas of‘forests. They are
absent from'pure inorganic soil bgt OCcur on moss though
- rarely on Sphagnum nmoss. Populations are known from the.
alpine zone of Norway and Finland but not from tundra.

(Lindroth, 1945: 461) .

‘Geoqraphicg; relationships.~ This species is sympatric

with E. sibiricus, a member of the cupreus group and with E.

uliginosus and probably with E. splendidus, both in the

uliginosus group.

Relationships.- Related to E. Sibiricus as shown by the -

‘'

shared elongate and wide apex of the median lobe of males,

y
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Elaphrus clairvillei Kirby 1837: 61. Type ;991;&51-4 Lake
Nipigpn, Ontario, restricted by Lindroth 1961: 112;
type (seen by Lindroth) in British Museum of Natural
History, Lon&on, England. Lindroth 1961: 112.

Elaphrus politus LeConte 1850: 209. Iieg locality.- Maple
Island, Ontario (northwest of Sault Ste. Marie); type
‘(seen by Lindrpth and me) in Museum of Somparative

Zoology, Cambridge, Massachussets; Lindroth 1961: 112.

Elaphrus frosti Hippisley 1922: 64. Type locality.- Terrace,

British Columbia; type supposed to be in Frost's
collection, but not seen by Lindroth or me. tindroth
1961: 112,

Elaphrus torreyensis Tanner 1941¢ 137. Type locality.-
Torrey, Wayne Co., Utah; type (seen by Lindroth) in-

Brigham Young University, Provo, Utah; Lindroth 1961:

112.

Elaphrus clairvillei lynni Pierce 1948b: 52. Type locality.~
Lynne Creek, British Columbia; type (seen by me) in the
Los Angeles County Museum of Natural Histcry, Los

Angeles, California. NEW SYNONYM.

Adults. Diagnostic combipation.- Adults of this species

are easily distinguished‘from those of E. sibiricus and E.

—— s ——

cupreus by fused lateral ridges of elytral pits (Fig. 133),

thus the riﬁges are ring-shaped; by presence of one discal

¢
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impression on pronotunm (two imgressions very ra;e) and by
barely expressed or, barely suggested mesheg in spots or
absence of meshes from most of head, pronotum (except hind
angles), and elytrai intervals 4, 6 and 8 (Fig. 122,133).
Distinguished easily from members of remaining species by
scattered punctures (30 to 120 microns apart) on elytral
intervals 4, 6 and 8 (Fig 122). and by much séarser
punctures (10 Yo 120 micgons apart) on pleura and laterally
on thoracic and\abdominal ¢terna. . L

Agg;_g. Degcription.- Upper ;urface dark brassy-green
or copper in mést boreal regions and along the Rockies, or
much darker, even black, elsewhere; pits purple and bosterof
lateral angles of pronotum and impression on head in most
specimens bright green metallic; ventral surface black or
giack§§}th brassy~gfeen hue; legs reddish brown-in mo st
specimens from northeastern United States and ad jacent areas
of Canéda or dark'brown;’femur with green metallic hue, and
dorsal surféce ofbtibia?énd tarsomereé«purple.

Mentum tooth moderateiy emarginate: emarqinatiod about
0.5 length of tooth. Pronotum of most specimens with main
aiscal‘impressibn only (submedial one in very few
specimens). Prosternal process with one to four accessory o
setae in about 50% of specimens. Most punctures ohlantero-
medial surface of metasternum with setae. Abdominal sternum
7 with few punctures; sterna 5 and 6 each ui?h 15 to 25

accessory setae, sternum 7 with about 20 accessory setae in

males and five to 15 accessory setae in females. Setigerous
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punctures of elytral pits clearly outlined; lateral ridges
of‘pits clearly fused anteriorly and posteriorly (Fig. 133),
in torm ot rings} pits with eight to 10 punctures near
suture., Mirrors distinct on interval§ 3 and 5, mirrors
little contrasted especially on dark specimens. Femur Of
foreleqg and midleg with about 50 setae; and of hind leg with
seven to 10 setae. Tibia of midleg of males with sharcp
apico-internal projection between spurs {Fig. 150); tibia of
foreleg with about ZOgsetae (excluding setae of fringe), and
of midleg and hind leg withlgbcut 55 to 60 setaé; Hind coxa
with punctures on external O.S'and vith only three to seven
acces§gory setae near intérnal margin;

Intequment $culpture. Punctures moderately small
dorsally (20 to 25 microns in size), and moderate Qentrall&
(25 to 30 microns). Punctures on dorsal surface scattered:

N

20 to 75 microns apart on side of pronotum, and 30 to 120

EY

4
Q}crons_apart on intervals 4, 6 and 8 (Fig. 122); ventrally

- punctures denser (five to 60 microns apart); 20 to 180
_microns apart oﬁ prosternun énd laterally on'abdominal
sterna tfive to 100 microns apart; punctures on coxae 30 to
80 microns apart. Punctures sharply outlihed on dorsal
surface over 30 to 50% of circumference of punctureé and on

~

pleura and laterally on thoracic and abdominal sterna over

50 to 70% of punctures.

Male genitalia. Apex of mediamn lobe in dorsal view

-~

moderately extended beyond apex of intermal sac, apex wide

(40 to 60 microns thick) and strongly twisted (Fig. 50a); in

-~
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lateral view apex narrow, slightly spatulate and slightly
bent ventrally (Fig 50b).

Measurements and broporticns.- I analyzed 20 samples.
See Tgbles 12 to 23'for 12 of these Samples that illustrate
the pattern of Vdriation; |

of the dorsal surface (Fig. 162). In northeastern United

States and adjacent Canada adults black-bodied -

jividuals are dark
."f.x

¢
>.formiextends.

and reddish legged. In wéstprﬂ”cw,
- ' S, S
green, large-bodied and black-leg

southward along the RocK?rﬁqu’. ﬁbldradﬁ and. eastern
; . e

Arizona. However, many smoother anﬁ“%@mehhat duller
specimens are mixed among a majority of more typical bright

specimens in Utah and Colorado. The Arizona sample 1 1ludes

only duller individuals. The westera Canadian form extends

into British Columtia and eastern Alaska. In westernmost

United sStates and adjacent Canada (i.e. west of the

N ’ .
continental divide), specimens are nearly black, those of
the Pécific coast are maostly blackf ThéSe data suggest a
rather distinct eastern form, a clinal change along the
Rocky Mountains fromﬂthe boreal form to the duller more
southern form, and a slightly differentiated Great Basin and
Pacific coast form.

_An independent study of body proportions indic:tes more

clearly this saﬁe pattefu. I carefully chose 20 samples

across the range of this species. The most consistent

differences were between eastern United States {including
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Table 12. Descriptive statistics for g; clairvillei based on

10 males and 10 females fron Phelps Botanical Garden, White

Mountains Arizona.

¥

Character Range Mean 1.55D 2SE CV(R)
A, Measurements in mm. |
PL O 1.8-2.1 2.00 0.086 0.026 . 2.9
PW 2.0-2.4 2.21 ' 0.129 0.038 3.9
BL 4.7-552 " 4.98 0.231 ° 0.069 3.1
EW 1.7-1.9 1.88 0.108  0.032 4.1
HW 2.0-2.2 2.16 0.106 0.032 3.3
B. Proportions.
PL/PH 0.865-0.932 0.902 0.028 0.008 2.0
PL/EL 0.388-0.6¢12 0.401 0.011  0.003 1.8
PL/EW {706041.180 1.120 . 0.052 0.015 3.1
PL/HW C.889-0.963 . 0.926 o.ogs\ 0.008 1.8
PW/EL . 0.431-0.471 0. 445 0.014, 0.004 2.0
 PW/EW 1.180-1.330 1.240 0.055 o.ois._ 3.0
P 1 0.989-1. 080 1,030 0.035  0.010 2.3
EL