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DYTISCIDAE AND NOTERIDAE OF WISCONSII\J (COLEOPTERA). VI. 

DISTRIBUTION, HABITAT, LIFE CYCLE, AND IDENTIFICATION OF SPECIES 


OF HYDROPORUS CLAIRVILLE SENSU LATO! (HYDROPORINAE) 


William L. Hilsenhoff2 

ABSTRACT 

Thirty-four species ofHydroporus s.l. were collected in Wisconsin over the 
past 32 years, including 20 of Hydroporus s.s., 7 of Neoporus, 4 of Hydroporus 
oblitus-group, 2 of Heterosternuta, and 1 of Sanfilippodytes. Species keys and 
notes on identification are provided for adults of species that occur or may 
occur in Wisconsin. Information on distribution and abundance in Wisconsin, 
habitat, and life cycle is provided for each species based on a study of 27,310 
adults. Life cycles W<.lre predominantly univoltine, with adults overwintering 
and larvae completing development from late spring to late summer, depend
ing on the species. Most adults apparently overwinter in aquatic habitats, but 
several species of Hydroporus s.s. probably overwinter in terrestrial or ripar
ian habitats. 

Fall (1923) revised Hydroporus and Agaporus (now Laccornis) in North 
America, dividing Hydroporus into three subgenera, Hydroporus, Deronee tes , 
Oreodytes, whicn presently are reco~ed as genera (Nilsson et. al. 1989). He 
divided Hydroporus into four specIes groups, the pulcher-undulatus-group, 
the niger-tenebrosus-group, the vilis-group, and the oblitus-group. Wolfe and 
Matta (1981) reviewed these groups and the status of subgeneric names. They 
further divided Fall's pulcher-undulatus-group into the undulatus·group, the 
pulcher-group, and the pilatei-triangularis-group, giving ?:eneric status to the 
latter by naming it Falloporus (now Lioporeus). Alarie s (1991) study of a 
limited number of larvae supports above subdivisions of Hydroporus sensu 
lato. Laccornis, Oreodytes, Deronectes (now Nebrioporus and Stictotarsus in 
North America), and Lioporeull were included with seven other genera of 
Hydroporinae in part V (Hilsenhoff 1994). 

Because generic status will likely be given to the above groups as a result 
of ongoing revisions by R.E. Roughley, University of Manitoba, David J. 
Larson, Memorial University, Newfoundland, and G. William Wolfe, 
Reinhardt College, Georgia, I will treat them as genera. using accepted subge
neric and generic names (Nilsson et.al. 1989). Fall's niger-tenebrosa-group will 
be Hydroporus, and his vilis-group Sanfilippodytes. Wolfe and Matta's 
undulatus-group will be Neoporus, and their pulcher-group Heterosternuta. 
Roughley and Larson have not yet published a generic name for the oblitus
group, so I will continue to use Hydroporus. 

1Research supported by the College of Agricultural and Life Sciences and the 
Grad:p,ate School at the University of Wisconsin-Madison. 

Department of Entomology, University of Wisconsin. Madison, WI 53706. 
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A generic key to adults and information on collecting efforts, measure
ment of specimens, and general life cycles of Dytiscidae appear in part I of this 
study (Hilsenhoff 1992). Part I also contains a map of Wisconsin with num
bered counties; county records listed below refer to this map. 

A collection of 27,310 adults of 34 species of Hydroporus s.L from Wiscon
sin over the last 32 years is the basis for this study (Tables 1 and 2). Listed 
separately in these tables are records of beetles from McKenna Pond 
(Hilsenhoff 1992) and from ponds at the Leopold Memorial Reserve in Sauk 
County (Hilsenhoff 1993). Below under each genus is a key to adults of species 
that occur or may occur in Wisconsin; a size-range for adults from Wisconsin 
is included if four or more were collected. Following each key, information on 
distribution and abundance in Wisconsin, general range in North America, 
habitat, life cycle. and identification is reported for each species. 

Adults of many species became active later in the spring than most dytis
cids in the other subfamilies, which delayed oviposition and larval develop
ment. Apparently all species are predominantly univoltine, with adults over
wintering; partial second generations and occasional overwintering larvae are 
rare. Adults of Heterosternuta, Sanfilippodytes, most Neoporus, and many 
Hydroporus oblitus-group species overwinter in streams; adults of some 
oblitus-group species also overwinter in deeper ponds. Adults of about half of 
the species of Hydroporus overwinter in bogs or deep len tic habitats; the 
remainder apparently overwinter in terrestrial sites, especially those adjacent 
to vernal ponds and marshes. 

Heterosternuta Strand, 1935 
Heterosternuta has generally been considered a subgenus of Hydroporus 

Clairville (Nilsson et. al. 1989); the name replaced Heterosternutus Zimmer
mann, which was preoccupied. Matta and Wolfe (1981) revised the Nearctic 
fauna, reporting 13 species from the eastern United States and Canada. Most 
have a southern distribution; only four occur in eastern Canada (Larson and 
Roughley 1991). All species are predominantly lotic, occurring mostly along 
gravelly margins of small streams, some of which may be temporary; occa
sionally they occur in larger streams and in lentic habitats. Studies of larvae 
by Alarie (1991) indicate Heterosternuta and Neoporus are closely related. 
Third instar larvae in both genera lack lateral spiracles, which is unique 
among known dytiscid larvae. This suggests they pupate in aquatic or very 
wet habitats instead of in cells on land. The elongate-oval shape of adults 
differs from most Neoporus. and the apically bifid penis is distinctive. Only 
two species were collected in Wisconsin; both apparently are rare (Table 1). 
Fifteen Heterosternuta larvae were collected 12 May to 12 June from streams 
in Brown and Outagamie counties in addition to adults reported below. Distri
bution records in Wolfe (1979), and Matta and Wolfe (1981), suggest no other 
species occurs in Wisconsin. 
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Table 1. Numbers of Heterostemuta, Hydroporus oblitus-group, Neoporus, and Sanfilippodytes adults collected from 1962-1994 in nine areas of 
Wisconsin (Hilsenhoff 1992), McKenna Pond (McK), and Leopold Memorial Reserve (LMR). 

NW NC NE WC C EC SW SC SE McK LMR TOTAL -I 
I 

Heterosternuta m 

H. pulcher 
H. wickhami 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

3 
5 

0 
2 

0 
3 

0 
5 

0 
0 

0 
0 

3 
15 

G) 
;0 
m 

Hydroporus oblitus-group ~ 
H. paugus 
H. persimilis 
H. rubyae 
H. stagnalis 
Neoporus 

12 
1 
1 
4 

23 
2 
1 

24 

20 
0 
0 
0 

14 
0 
0 
1 

5 
0 
0 
1 

7 
0 
0 
0 

4 
0 
0 
0 

4 
0 
0 
1 

1 
0 
0 
0 

1 
0 
0 
0 

0 
0 
0 
0 

91 
3 
2 

31 

r
:t> 
7' 
m 
(Jl 

m 
Z 

N. clypealis 
N. hybridus 

12 
0 

4 
0 

7 
0 

14 
0 

36 
0 

82 
0 

78 
1 

102 
1 

22 
0 

0 
0 

14 
0 

371 
2 

0 
~ 

N. solitarius 29 26 3 6 1 0 0 1 0 0 0 66 0 
N. superioris 
N. tennetum 

10 
0 

0 
0 

0 
6 

1 
0 

0 
0 

0 
2 

0 
0 

0 
2 

0 
1 

0 
0 

0 
0 

11 
11 

r
0 
G) 

N. undulatus 837 702 432 719 640 584 2374 2259 1818 233 4193 14791 Vi 
N. vittatus 5 9 6 6 18 9 3 3 18 0 1 78 -I 

Saniilippodytes 
S. pseudovilis 2 0 0 0 0 0 13 0 0 0 16 

w 
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Key to Species of Adult Heterosrernuts in Wisconsin 

1. 	Metasternum black or deeply infuscate; dense tuft of setae anterior to 
procoxa: 3.6-4.0 mm long ............................. .wickhami 

Metasternum testaceous to rufotestaceous; no dense tuft of setae anterior 
to procoxa; 3.1-3.6 mm long (Matta and Wolfe 1981) ........ .pulcher 

Heterosternuts pulcher (LeConte, 1855) 
Distribution and Abundance: Very rare in east-central area (Table 1). 

County record: 43. Range: WI-NF-NC-OK. 
Habitat: The only specimens were collected from the Red River, a small 

stream in Kewaunee County that flows into Lake Michigan's Green Bay. 
Life Cycle: Adults were collected 2 July and 1 October. 
Identification: Adults are readily separated from those of H. wickhami by 

the key. The penis is unlike that in any other Nearctic Heterosternuta. It is 
flat apically and ends in two elongate, narrow lobes that curve inward to 
almost meet at the apex. 

Heterosternuts wickhsmi (Zaitzev, 1907) 
Distribution and Abundance: Rare in southern third and in east-central 

area (Table 1). County records: 42-44, 56, 62, 71-72. Range: MN-NB-VA-AR
KS. 

Habitat: Most adults were collected from small to large streams; three 
were collected in August from ponds that were not adjacent to streams. 

Life Cycle: A teneral adult was found along the bank of a large river on 26 
June. All other adults were collected 27 March-26 April and 2 August-1 
November. This suggests a univoltine life cycle with adults overwintering in 
streams, mating and ovipositing in early spring, and then dying. Larvae prob
ably complete development in late spring or early summer, with those in 
colder streams emerging later. 

Hydroporus Clairville, 1806 
Currently David J. Larson and Robert E. Rougbley are revising the 

genus. This IS Fall's (1923) niger-tenebrosa-group, which contains most North 
American sJ?ecies of Hydroporus s.1.. Gordon (1969) revised the genus in 
North Amenca. but published only descriptions of new species (1981). Twenty 
species were collected in Wisconsin (Table 2); all occurred almost exclusively in 
lentic habitats. Females of H. despectus and H. tenebrosus, which cannot be 
reliably separated in Wisconsin, were included in Table 2 if they were associ
ated with males or were collected from a site where males of only one of these 
species occurred; 124 unassociated females were not included in Table 2. 
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Table 2. Numbers of Hydroporus adults collected from 1962-1994 in nine areas of Wisconsin (Hilsenhoff 19921. McKenna Pond (McK), and 
Leopold Memorial Reserve (LMRI. 

NW NC NE WC C EC SW SC SE McK LMR TOTAL 

H. columbianus 
H. dentellus 
H. despectus 
H. dichrous 

19 
112 
34 
0 

77 
20 
99 

143 
0 

27 
19 
38 
59 
0 

15 
85 
9 
0 

8 
111 

9 
0 

1 
61 
38 
0 

2 
4 

33 
8 

14 

0 
20 
6 
7 

0 
13 
1 
0 

0 
2 
0 
6 

6 
6 
1 
0 

92 
580 
308 

27 

-i
:r: 
m 
G) 
;;0 
m 

H. fuscipennis 
H.larsoni 
H. melsheimeri 
H. morio 

1 
40 
7 

22 

4 
19 
17 
1 

40 
93 
0 
0 

2 
9 

71 
0 

7 
1 

14 
0 

24 
0 
4 
0 

1 
0 

136 
0 

13 
0 

31 
0 

1 
0 
1 
0 

11 
0 
1 
0 

0 
0 

120 
0 

104 
162 
402 

23 

~ 
r» 
;><: 
m 
(fl 

H. niger 
H. notabilis 
H.obscurus 

10 
5 
0 

44 
11 
14 

28 
12 
5 

89 
39 
0 

55 
52 
0 

66 
141 

0 

90 
79 

0 

149 
79 
0 

73 
59 
0 

252 
78 
0 

16 
6 
0 

872 
561 
19 

m 
Z 
0 

H. puberulus 
H.rectus 
H. rufinasus 

95 
10 
42 

36 
32 
22 

3 
14 

202 

0 
1 
2 

0 
0 

35 

0 
0 
0 

0 
0 
0 

0 
0 
1 

0 
0 
1 

0 
0 
0 

0 
0 
0 

137 
57 

305 
~ 
r
0 

H. signatus 
H. striola 

63 
465 

71 
293 

38 
342 

328 
254 

96 
470 

56 
886 

23 
283 

77 
201 

141 
338 

416 
275 

52 
4 

1361 
3811 

G) 

~ 
H. tartaricus (dark) 
H. tartaricus (rufous) 
H. tenebrosus 

9 
0 

239 

24 
2 

52 

6 
3 

41 

1 
2 

48 

0 
9 

86 

0 
1 

372 

0 
0 

112 

0 
1 

164 

0 
0 

63 

0 
7 

344 

0 
0 
6 

40 
25 

1527 
H. tristis 650 213 80 15 81 8 1 1 19 14 0 1082 

<.n 
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1. 

2(1). 

3(2). 

4(2). 

5(1). 

6(5). 

7(6). 

8(6). 

9(8). 

10(9). 

11(10). 
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Key to Adult Hydroporus in Wisconsin 

Anterior half or pronotum rufous, lighter than or same color as elytra; 
abdominal sterna mostly rufous. except in female dichrous .....2 

Pronotum piceous to black on disc. as dark or darker than elytra;
abdominal sterna mostly black .............................5 

Larger, > 3.8 mm long ......................................3 
Smaller. :$ 3.7 mm long .................................... .4 
Anterior protarsal claw of male with large subapical tooth; sides of 

protarsomere 3 of female evenly convex (Fig. 1); elongate, elytra 
widest past middle; 3.8-4.6 mm long ................ .dentellus 

Anterior protarsal claw of male not toothed; sides of protarsomere 3 of 
female straight or slightly concave in basal two-thirds (Fig. 2); 
ovate, elytra widest before middle; 3.9-4.4 mm long.... .dichrous 

Setae on elytra much longer than distance between punctures; ante
rior of pronotum paler than elytra; often with pale spot at tip of 
each elytron; larger, ovate, 3.2-3.7 mm long ........ .melsheimeri 

Setae on elytra short, not longer than distance between punctures; 
pronotum and elytra a similar rufous to rufopiceous color; smaller, 
elongate. 2.9-3.3 mm long ......................... .obscurus 

Very large, 5.3-6.4 mm long; male protarsal claws short, evenly 
curved; protarsomere 3 of female almost U-shaped. rounded basally 
(Fig. 3) ....................................... .columbianus 

Mostly smaller; if > 5.0 mm long, male protarsal claws modified as 
described in couplet 7 and protarsomere 3 of female V-shaped. nar
rowly rounded at base (Fig. 4) ..............................6 

Lar~.er, > 4.0 rom long; elytral punctures small, shallow, and dense. 
slightly larger than larger meshes in males and so shallow in 
females they are difficult to see; pronotum and elytra similarly 
colored, usually piceous on disc .............................7 

Mostl!; < 4.0 mm long; if > 4.0 mm long. elytra with punctures about 

~anar!i;t~! ~. ~e.s~~~: ~.r~~~~~ ~s~.~~ ~~~~ .~~ ~~~ ~~ ~~~~~ 
Male protarsal claws subequal, elongate and sinuate; pronotal bead of 

female in lateral view rufopiceous and usually elevated apically.in 
dorsal view widened apically; 4.7-5.8 rom long ........ .notabilis 

Male anterior protarsal claw shorter than posterior claw and widened 
at middle; pronotal bead of female in lateral view black basally, 
same rufous color as epipleuron and not elevated apically. in dorsal 
view of uniform width; 4.1-5.2 rom long ................. .niger

Large, 4.4-4.9 rom long; labial palp testaceous; genae rufous, similar 
to color of gula ..................................... .rectus 

Smaller; if near 4.4 mm long, labial palp infuscate and genae black or 
piceous, much darker than gula, except in teneral specimens ....9 

Margin of elytra in lateral view nearly straight in basal fourth (Fig. 5); 
elytra with pale marks at humeral angle and sometimes posterior to 
humeral angle; beetle widest at basal fourth of elytra; 3.5-4.0 mm 
long..... , ....................................... .signatus 

Margin of elytra distinctly ascending in basal fourth (Figs. 6-7) or 
beetle < 3.0 mm long; elytra usually not pale at humeral angle; 
beetle widest near or past middle of elytra ..................10 

Elytral disc and most of venter without distinct reticulate microsculp
ture ...................................................11 

Elytral disc and venter with distinct reticulate microsculpture ...12 
Venter of head entirely rufous; anterior face of protibia with a single 

row of fine punctures mesally; 2.8-3.4 mm long ......... .larsoni 

http:apically.in
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Venter of head black or piceous with gula rufous; anterior face of 

r;~:i~~~ .~~t.~ .~~~~l.~. ~~~~~ .~~~~~~~~s..~~~~.l:: .~f~;:i!e:!r:;
12(10). Margin of elytra in lateral view strongly ascending at base (Fig. 6)13 

Margin of elytra weakly ascending at base (Fig. 7) ..............16 
13(12). Lateral margins of pronotum nearly straight posteriorly to form an 

acute angle at base (Fig. 8); pronotum widest at base .........14 
Lateral margins of pronotum rounded posteriorly to form an obtuse 

angle at base (Fig. 9); pronotum widest anterior to base .......15 
14(13). Proepipleuron piceous or black; pronotum black, darker than rufopi

ceous elytra, which are often infuscate posteromedially; anterIOr 
protarsal claw of male similar to posterior claw 2.7-3.3 .mt;n 
long........................... , .................. .tnstls 

Proepipleuron rufous; pronotum and elytra rather uniformly rufopi
ceous with pronotum often slightly darker basally; anterior protar
sal claw of male distinctly thicker and wider than posterior claw; 
2.9-3.4 mm long .................................... .stnola 

15(13). Pronotum and elytra similarly piceous; anterior of head rufopiceous; 
2.7-3.2 mm long ................................. .puberulus 

Pronotum black, darker than rufopiceous elytra; anterior of head with 
a triangular, rufotestaceous area; 2.8-3.2 mm long .... .rufinasus 

16(12). Very small, 2.5-2.9 mm long .......................... .badiellus 
Larger, > 3.2 mm long .....................................17 

17(16). Smaller, < 3.8 mm long; elytra with distinct punctures mostly sepa
rated by twice diameter of a puncture ......................18 

Larger, mostly> 3.8 mm long; elytra with shallow punctures often 
separated by less than their diameters ......................19 

18(17). Beetle black or nearly so; posterolateral angle of pronotum rounded. 
with pronotum distinctly widest anterior to base; anterior protarsal 
claw of male toothed at base; 3.3-3.7 mm long ........... .mono 

Beetle rufopiceous to piceous; posterolateral angle of pronotum angu
late, with pronotum widest at base; protarsal claws of male not 
modified; 3.3-3.8 mm long ........................ .tartancus 

19(17). Protarsomere 3 of male enlarged, wider than segments 1 or 2 (Fig. 10; 
penis in dorsal view narrowed in basal half, parallel-sided or 
slightly concave past middle (Fig. 12); 3.7-4.6 mm long ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tenebrosus 

Protarsomere 3 of male subequal in width to segment 2 (Fig. 11); penis 
gradually narrowed in basal four-fifths (Fig. 13); 3.8-4.6 mm 
long ........................................... .despectus 

Hydropocus badiellus Fall, 1923 
Distribution and Abundance: Common in northern third, rare elsewhere 

(Table 2); County records: 1-6,8-9,11-15,17-19,34,52,67. Range: AK-NF
MA-WI. 

Habitat: Almost all adults were collected from swamps, bogs, and other 
habitats containing Sphagnum. 

Life Cycle: Adults occurred 6 April-27 August; none were teneral. 
Almost 44% of adults were found in April, most during late April. I suspect 
adults overwinter in habitats containing Sphagnum. Larval development is 
probably delayed because of the cold habitat, with pupation and emergence in 
late summer. Inadequate sampling of swamps and bogs after August prob
ably accounts for the absence of teneral adults. 

Identification: Adults resemble those of H. tnstis, except they are smaller 
and the anterior of the head is infuscate dorsally. The elytral margin is very 
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12 13 

Figures 1-13. 1-4. Right female protarsomere 3 (ventral view). 1. Hydroporus dentel
Ius. 2. H. dichrous. 3. H. columbianus. 4. H. notabilis. 5-7. Margin of pronotum and 
basal half of left elytron (lateral view). 5. H. signatus. 6. H. striala. 7. H. tartaricus. 8-9. 
Pronotum (dorsal view). 8. H. striola. 9. H. puberulus. 10-11. Right male protarsomeres 
1-3 (ventral view). 10. H. tenebrosus. 11. H. despectus. 12-13. Penis (dorsal view). 12. H. 
tenebrosus. 13. H. despectus. 
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weakly ascending anteriorly and straight or slightly recurved just before the 
base; in H. tristis it is strongly ascending (Fig. 6). This is the smallest Hydro
porus in Wisconsin. 

Hydroporus columbianus Fall, 1923 
Distribution and Abundance: Uncommon in northern third to rare in 

southern third (Table 2). County reco:ds: 2-4, 6-7, 10, 16-19, 25-27, 29, 
31-32, 35-36, 38, 40, 44, 49, 57. Range. YK-NB-NH-ID. 

Habitat: Most adults occurred in ponds, although several were also col
lected from sedge (Carex) or cattail (Typha) marshes. 

Life Cycle: Six teneral adults were found in five collections made 16-19 
June. All adults, except one collected 16 September, occurred 6 April-20 
July; 47% were found in April and 49% June-July. A lack of adults in 
autumn and early spring suggests they overwinter in terrestrial habitats and 
fly to ponds in spring to mate and oviposit. Larvae complete development in 
late spring. 

Identification: Adults are larger than those of any other Hydraporus, 
except some adults of H. notabilis, from which they can be readily separated 
by the key. The head is rufous, and dark marks between the eyes are distinctly 
separated and do not coalesce as in H. notabilis. The pronotal bead in lateral 
view is very wide and curved downward apically. Elytral punctures in females 
are distinct, unlike the small, indistinct, extremely shallow punctures in 
females of H notabilis and H. niger. 

Hydroporus denteHus Fall, 1917 
Distribution and Abundance: Common in northern two-thirds, fairly com

mon in southern third (Table 2). County records: 1-21, 23-27, 29-40,43-44, 
47-49, 51, 53-57, 59,61,64,67-68, 72. Range: AK-LB-MA-IL. 

Habitat: Most adults were found in shallow ponds and marshes; they also 
occurred in a variety of other len tic habitats. One was collected from the 
margin of a stream in November. 

Life Cycle: Most adults (62%) were collected March-April; 30% were 
found June-July. Teneral adults occurred 12 June-5 October, with 72% 
occurring June-July. Adults apparently overwinter in deeper aquatic habi
tats and fly to shallower habitats in spring to mate and oviposit. Most larval 
development is completed in late spring and early summer, except in cold, 
northern habitats. Two teneral adults on 5 October probably resulted from a 
partial second generation. 

Identification: Adults most resemble the more ovate adults of H. die
hraus. Occasional specimens are a dark rufopiceous throughout and could be 
confused with H. tenebrasus because of their shape, but close examination 
reveals a rufous cast in the prothorax. The pronotum in darker individuals is 
most rufous in a band posterior to the anterior fourth; in H. diehraus the most 
lightly pigmented area extends to the anterior margin. In dark females the 
basal abdominal sterna are medially rufous; in H diehrous, H despeetus, and 
H. tenebrasus they are black. 

Hydroporus des pectus Sharp, 1882 
Distribution and Abundance: Common in northern third and in east

central area, uncommon elsewhere (Table 2). County records: 2-3, 9-14,16-20, 
29-30,32,35,37-39,42,46,48-49,54,57,63-64,70. Range: YK-NF-NJ-IL
SD-AZ-CA-WA. 
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Habitat: Adults occurred in shallow ponds, marshes, and other shallow 
lentic habitats. 

Life Cycle: Adults were collected 27 March-3 October, with 65% being 
found before June and only 1% after August. Eleven teneral adults occurred 5 
June-lO August, seven of them after 17 July. Adults apparently overwinter 
in terrestrial habitats and enter breeding sites mostly m April to mate and 
oviposit. Larval development is completed from late spring to mid-summer. 

Identification: Adults of H. despectus and H. tenebrosus can be readily 
separated from those of other species of Hydroporus in Wisconsin by their 
medium size (3.7-4.6 mm), rather shallow elytral punctures, their shape (wid
est at middle of elytral. and the mostly black pronotum. However, adults of 
these two species are very similar and most females cannot be reliably identi
fied. Males can be identified by using the key. Hydroporus despectus adults 
are usually darker than those of H. tenebrosus and have little or no contrast 
between the pronotum and elytra. The epipleurae are usually infuscate 
mesally and not rufous as in H. tenebrosus. 

Hydroporus dicbrous Melsheimer, 1844 
Distribution and Abundance: Uncommon in southwest and south-central 

areas ('fable 2). County records: 52, 54-57, 61, 63-64. Range: MN-VT-MD-MO. 
Habitat: Adults were collected from shallow ponds and marshes, except 

three found in spring ponds in late September. 
Life Cycle: One teneral adult was found 8 June. Most adults (77%) 

occurred 27 March-29 June; 23% were found in September. Late collections 
from spring ponds suggest adults overwinter there and fly to shallow habitats 
in spring to mate and oviposit, with emergence occurring in late spring. 

Identification: Separation from H. dentellus is discussed under that spe
cies. The anterior protarsal claw of males is two-thirds the length of the poste
rior claw. The venter of H. dichrous females is normally black, at least basally. 

Hydroporus fuscipennis Schaum, 1868 = H. criniticoxis Larson, 1975 
Distribution and Abundance: Fairly common in eastern third to rare in 

western third ('fable 2). County records: 2, 15-18, 20-21, 24, 29, 35, 38-41, 
43-47,49,59,61,64-65. Range: AK-NF-CT-CO-WA. 

Habitat: Most adults were found in small ponds in the spring; they also 
occurred in marshes and other lentic habitats. 

Life Cycle: All adults were collected 13 March-8 July, 48% of them in 
June. This strongly suggests aestivation and overwintering in terrestrial hab
itats. The early return of adults to ponds and occurrence of 24 teneral adults 
25 May - 22 June indicates early OViposition and completion of larval develop
ment by late spring. 

Identification: The general lack of reticulate micrOSCUlpture readily sepa
rates adults from those of other small Hydroporus, except H larsoni. Adults 
differ from those of H larsoni by ventral head color, except when teneral. In 
addition to their somewhat larger size and coarse punctures on the anterior of 
protibiae, adults of H. {uscipennis are more densely setose on the intralineal 
area of the metacoxae than on the metasternum; in H larsoni setae in both 
areas are similarly sparse and appressed. 

Hydroporus larsoni Nilsson, 1984 = H. fuscipennis in Larson (1975) 
Distribution and Abundance: Common in northern third. rare in central 

third (Table 2). County records: 2-4,6, 10-14, 16-21, 27, 35. Range: YK-LB
WI-MN. 
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Habitat: Adults occurred in a variety of ponds and occasionally in 
marshes or swamps. 

Life Cycle: Adults were collected 6 April-l October; 64% were found in 
April and June and 95% occurred before September. Two teneral adults were 
collected 14 July and 14 August. Larvae apparently develop in late spring and 
early summer. Adults likely overwinter in terrestrial habitats. 

Identification: The small size and lack of reticulate microsculpture on the 
elytral disc and metacoxae separate adults from those of other Wisconsin 
species, except H. fuscipennis. Separation from the mostly larger adults of H. 
fuscipennis is discussed under that species. 

Hydroporus melsheimeri Fall, 1917 
Distribution and Abundance: Common in southwest and west-central 

areas to rare in eastern third (Table 2). County records: 6-7, 14, 16, 25-26, 
29-33, 36-37, 46, 49-58, 60-61, 63-64, 68. Range: MN-NH-NJ-IN. 

Habitat: Most adults were collected from ponds; some were found in 
marshes, ditches, and river sloughs. 

Life Cycle: Most adults (77%) occurred 19 March-30 June, 30% of them 
in June. About equal numbers were collected in July, August, September, and 
October. Teneral adults (20) occurred 31 May-16 June. Adults probably over
winter in deeper ponds and fly to breeding sites in early spring to mate and 
oviposit. Larval development, pupation, and emergence is completed by late 
sprIng. 

Identification: Adults resemble those of the larger H. dichrous, but there 
is no overlap in size. Males lack the shortened anterior pro tarsal claw found in 
H. dichrous and females do not have black venters. Occasional dark individ
uals resemble adults of the somewhat larger H. signatus, which are similarly 
widest at the basal fourth of the elytra, but in H. signatus the venter is black 
mesally instead of rufous. 

Hydroporus morio Aube, 1836 
Distribution and Abundance: Uncommon in northern third (Table 2).

County records: 1, 13. Range: AK-NF-NH-ND 
Habitat: All adults were collected from spruce-tamarack (Picea mariana

Larix laricina) swamps. 
Life Cycle: Adults occurred 16 June-14 August; none were teneral. 
Identification: Because of rounded basolateral angles on the pronotum 

and a black or nearly black dorsal color, adults resemble those of the distinctly 
smaller H. puberulus. Elytra are widest at about the apical two-thirds; the 
genae are rufous or rufopiceous, never black. 

Hydroporus niger Say, 1823 
Distribution and Abundance: Common statewide, except uncommon in 

northwest area (Table 2). County records: 2, 6, 8-10,12-16,18-72. Range: ON
NF·NC·TX. 

Habitat: Most adults were collected from ponds; several also were found 
in marshes and other lentic habitats. 

Life Cycle: Teneral adults (45) occurred 20 May-6 July; 11 % were col
lected in May and 84% by 22 June, which indicates eggs are probably laid very 
early in spring, allowing most larvae to complete development before summer. 
Adults, which apparently overwinter in ponds, occurred 29 February-17 
November, 32% occurring September- November and 21 % February- April. 
Another 32% were found in June. when most adults emerged. Many adults 
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apparently aestivate after emergence in dry summers and become active in 
autumn when ponds are replenished by rain. 

Identification: Although usually smaller, adults closely resemble those of 
H. notabilis. Males can be readily identified by their shorter anterior protarsal 
claw, which is broadened at the middle. Most females are less than 5.0 mm 
long, while those of H. notabilis are longer than 5.0 mm. The anterior portion 
of the pronotal bead is rufous. the same color as the epipleuron, and difficult 
to see In lateral view; in H. notabilis it is piceous and readily visible above the 
epipleuron. The anterior of the head is rufous, except for two dark spots 
between the eyes. In H. notabilis these spots tend to coalesce and the infusca
tion usually extends forward over much of the frontoclypeus. The pronotum of 
most adults is quite broadly rufous laterally. 

Hydroporus notablUs LeConte, 1850 
Distribution and Abundance: Common in southern two-thirds. uncommon 

in northern third (Table 2). County records: 6, 8, 14-16, 18-20,23-24,26-27, 
29-36,39-59,61-63,66-68,71-72. Range: AK-NF-MA-UT. 

Habitat: Adults were collected mostly from shallow ponds and marshes in 
spring and summer and from permanent ponds in autumn. 

Life Cycle: Most adults (62%) occurred 19 May-30 June; teneral adults 
(44) were evenly distributed over the 19 May-22 June period Overwintering 
adults that were collected 3 March-12 May (19%) and 15 September-23 
November (16%). Adults overwinter in permanent ponds, fly to breeding sites 
in early spring to mate and oviposit, and then die. Larval development is 
completed by late spring and emerging adults, after feeding for a short period, 
apparently aestivate in terrestrial sites until the advent of autumn rains. 
Larson (1975) suggested possible overwintering of eggs or larvae in Alberta. 

Identification: Separation of adults from those of H. columbianus and H. 
niger is discussed under those species. 

Hydroporus obscurus Sturm, 1835 = H. hockingi Larson, 1975 
Distribution and Abundance: Uncommon in north-central and northeast 

areas (Table 2). County records: 11, 13, 17-18. Range: AK-NF-MA·WL 
Habitat: Almost all adults occurred in bogs or swamps containing Sphag

num; two were from a shallow pond, which likely also contained Sphagnum. 
Life Cycle: Seventeen adults occurred 23 April-16 June; two others were 

found 27 August and 16 September. Teneral adults occurred 6 June and 27 
August. Adults obviously overwinter, perhaps in Sphagnum; the teneral adult 
6 June in a cold bog habitat suggests larvae may also overwinter, which would 
indicate at least a partially semivoltine life cycle. 

Identification: The small size, rufopiceous color, with the head and prono
tum usually less piceous, and the elongate shape with elytra nearly parallel
sided in the basal two-thirds, will identify this species. Some individuals were 
nearly black, with only the head and anterior and lateral margins of the prono
tum being dark rufopiceous. 

Hydroporu8 puberulus LeConte, 1850 = H. glabriusculus Aube, 1836 
Distribution and Abundance: Fairly common in northern third (Table 2). 

County records: 1-3,9-13, 18-19. Range: AK-NF-NH-WI. 
Habitat: Adults occurred in shallow ponds, sedge marshes, margins of 

swamp-s, and a variety of other habitats. 
Life Cycle: Adults were collected 23 April-9 September, 85% in April; 

teneral adults (11) occurred 12 August - 9 September. The absence of adults in 
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autumn and early spring suggests they overwinter in terrestrial habitats. 
Adults probably do not mate until late April or May, after which most die. 
This accounts for delayed larval development and scarcity of adults in late 
spring and summer. 

Identification: Adults resemble very dark specimens of H. striata, except
that posterolateral margins of the pronotum are rounded. Microsculpture on 
the metacoxae is lightly impressed; in H. striata this microsculpture is coarse. 

Hydroporus rectus Fall, 1923 
Distribution and Abundance: Fairly common in northwest third, very rare 

in west-central area (Table 2). County records: 2-5, 8-12, 14-15, 17-20, 31. 
Habitat: Adults were found only in swamps and other boggy areas con

taining Sphagnum, except two in ponds 23 April and 30 September. 
Life Cycle: All adults, except one, occurred 19 April- 23 August. The only 

teneral adult was found 13 August. Adults probably overwinter in Sphagnum 
or in deeper ponds, as suggested by the 23 April and 30 September collections. 
Larvae probablr develop slowly in spring and early summer due to their cold 
Sphagnum habltat. 

Identification: Their rather large size (4.4-4.9 mm long), almost black 
dorsal color, elongate shape with elytra widest past the middle, rufous genae, 
coarse elytral punctation, and testaceous labial palpi readily separate adults 
from those of all other Hydroporus. 

HydroPQrus rufinasus Mannerheim. 1852 
Distribution and Abundance: Fairly common in northern third. rare else

where (Table 2). County records: 1-6,8-10, 12-19. 27. 29, 34, 64, 70. Range: 
AK-NF-MI-WI. 

Habitat: Although adults were collected from a variety of shallow lentic 
habitats, there was a strong relationship to Sphagnum. 

Life Cycle: Adults occurred 6 April-20 August, 81%of them in April. 
One teneral adult was collected 19 Au~st and three others were found in late 
April. The latter specimens were distmctly, but not extremely teneral, which 
suggests they may have emerged the previous fall. The life cycle is probablr 
similar to that of H. puberulus, with adults overwintering in terrestrial habI
tats, mating and ovipositing in late April or May, and then mostly dying. This 
would account for the rarity of adults after June (5%). 

Identification: Because of head color and a black pronotum, adults resem
ble those of H. tristis. The proepipleuron in H. rufinasus, however, is rufous 
instead of black, and the pronotum is rounded at the basolateral angles. 

Hydroporus signatus Mannerheim, 1853 
Distribution and Abundance: Very common statewide (Table 2). County 

records: 1-18,20-21, 23-40,43,45-49, 51-55, 57-58, 60-61, 63-72. Range: 
AK-NF-FL-MO-CO-WA. 

Habitat: Almost all adults, including all teneral adults, were found in 
ponds. Occasionally adults occurred in other lentic habitats. 

Life Cycle: Teneral adults (82) occurred 31 May-12 July, all except two by 
22 June. Adults were collected 20 February-6 November, 38% February
April and 44% 1 June-15 July. Adults overwinter in ponds and enter breed
ing sites in early spring to mate and oviposit. Almost all larvae complete 
development by late spring, and emerging adults apparently aestivate in dry 
summers after briefly feeding in ponds. 

Identification: The nearly parallel sided elytra in the basal half, color, size 
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(3.5-4.0 mm). and straight elytral margins in lateral view readily separate 
adults from those of other Hydroporus. Humeral elytral angles and lateral 
pronotal margins are broadly pale, with the pronotum at most slightly darker 
than the elytra. The head is rufous ventrally and piceous dorsally. except for a 
transverse rufous stripe behind the eyes. Small adults of H tenebrosus and H 
despectus are most similar, but elytra are widest past the middle. the gula is 
paler than the genae. and elytral margins ascend basally. 

Hydroporus striola (GyUenhal, 1827) 
Distribution and Abundance: Abundant statewide (Table 2). County 

records: 1-27. 29-49.51-55,57-61.63-72. Range: AK·NF-NJ-CO-MT. 
Habitat: Adults were collected from a variety of ponds and marshes. and 

occasionally from other len tic habitats. 
Life Cycle: Adults occurred 20 February-27 October. with 72% being 

collected before June, when 62% of the 271 teneral adults appeared. One 
teneral adult was found 11 May and another 30 September; all others occurred 
5 June-22 August. The life cycle is probably univoltine, with adults overwin
tering in aguatic habitats. and mating and ovipositing mostly in April. 

Identification: Anterior head color varies from a rufous triangle, as in 
most H. tristis, to almost completely dark. as in H puberulus; usually it is 
rufopiceous. Dorsally, adults are a rather uniform rufopiceous color, with the 
pronotum usually darker basally. The prosternum is usually rufous, especially 
laterally, while it is normally black in the three other small species with 
strongly ascending elytral margins. The proepipleurae are rufous, while they 
are black in H. tristis. In most specimens the guta is distinctly lighter than the 
genae. while in H tristis the head is unicolorous ventrally. The thicker and 
ventrally flanged anterior protarsal claw of males is diagnostic. 

Hydroporus tartaricus LeConte, 1850 
Distribution and Abundance: Two color morphs exist in Wisconsin. which 

may be different species. R.E. Roughley and D.J. Larson. who are revising the 
genus. are evaluating differences. The dark morph, in which the genae are 
piceous or black and the gula is rufous or rufotestaceous, is uncommon in the 
northern half (Table 2). The rufous morpho in which the genae and gula are 
similarly rufous to rufopiceous. is uncommon statewide (Table 2). County 
records: 2, 10, 12. 14-18, 25. 29-30, 38, 48, 61, 64. Range: AK-LB-MA
WY+CO. 

Habitat: All adults were collected from shallow ponds or marshes. 
Life Cycle: Adults occurred 20 February - 20 August, 52% before June. 

Twelve found 12 August were in a recently flooded sedge marsh. Four teneral 
adults occurred 13 June and one 9 July, indicating larvae develop in the 
spring. Absence of adults from collections after 22 August suggests they 
overwinter in terrestrial sites, perhaps shallow marshes and areas adjacent to 
ponds that flood in autumn or early spring. 

Identification: Adults can be readily separated from those of H morio by
the key. Very small adults of H. tenebrosus and H. despectus are similar in 
shape and color, but have distinctly shallower and denser elytral punctures. 

Hydroporus tenebrosus LeConte, 1850 
Distribution and Abundance: Very common statewide. County records: 

1-3,6-8,11-12.14,16-19,21.23-27,29-32,34-37,39-68,70-72. Range:AK
NF-MA-WY-W A. 

Habitat: Adults were collected from shallow ponds, marshes. and other 
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shallow, len tic habitats that were less acidic than those inhabited by H. des
pectus adults. 

Life Cycle: Adults occurred 20 February -19 October, with 65% found 
before May and 29% in June, when 90% of the adults emerged. Teneral adults 
occurred 9 June to 24 July. Less than 1% of the adults occurred after 16 
September or before March. I believe adults overwinter in terrestrial sites 
adjacent to shallow habitats that flood in late autumn or early spring, and 
that most larvae complete development before summer begins. 

Identification: Separation from H despectus is discussed under that spe
cies. The third protarsomere is sufficiently enlarged on most males to allow 
easy separation from H. despectus; in some the difference is slight and the 
shape of the penis, a reliable character in Wisconsin, must be used. 

Hydroporus tristis (Paykull, 1798) 
Distribution and Abundance: Very common in northern third to uncom

mon in southern third (Table 2). County records: 1-23, 27. 29-39, 41, 45, 
47-49,57,61,67-68. Range: AK-NF-NJ-IN-CO-WA. 

Habitat: Adults were collected from a variety of ponds and marshes, but 
were most abundant in boggy areas and swamps. 

Life Cycle: Adults occurred 19 March~14 November; 73% of them in 
April; 24% were evenly distributed May-August. Teneral adults were found 
15 June-15 September. With only 0.5% of adults occurring after 5 October 
and 80% of adults being collected from ponds in April and May, it seems likely 
adults overwinter in terrestrial habitats. I believe the life cycle is univoltine, 
with the prolonged emergence period being due to delayed breeding and 
retarded larval development in cold northern habitats. 

Identification: The black proepipleurae distinguish adults from those of 
the three other small Hydroporus with strongly ascending elytral margins, 
although some H. puberulus have piceous proepipleurae. 

Hydroporus obHtus-group 
Fall (1923) described eight species in the oblitus-group, most of which 

were from the Appalachian Mountains and adjacent coastal states. He 
reported two specIes, H. paugus and H. stagnalis, as far west as Wisconsin 
and one other species from Oregon. More recently Balfour-Browne (1948) 
described H. acadianus from Nova Scotia and Larson (1975) described H. 
rubyae from Alberta. R.E. Roughley and D.J. Larson are presently revising 
this group. Four species were found in Wisconsin. Adults inhabit len tic habi
tats, except in autumn and winter when many or most may enter streams to 
overwinter. 

Key to Adult Hydroporus obHtus-group Species in Wisconsin 

1. 	 Very small, < 3.2 mm long; lateral bead on pronotum narrow, half as 
wide at mid-length as penultimate antennomere; 2.9-3.2 mm long 
.................................................... . rubyae 

Larger, > 3.2 mm long; if near 3.2 mm long, lateral bead on pronotum 
broad, as wide at mid-length as penultimate antennomere ........2 

2(1). Lateral bead on pronotum broad, as wide at mid-length as penultimate 
antennomere; smaller, 3.2-3.7 mm long ................ .stagnalis 

Lateral bead on pronotum narrow, half as wide at mid-length as penulti· 
mate antennomere; mostly larger, 2:. 3.6 mm long ...............3 
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3(2). Head relatively smaller; eyes closer together, separated by < 0.78 mm; 
width of head (H)/interocular width (I) > 1.5; mostly larger, 3.6-4.2 
mm long ............................................ .paugus 

Head relatively larger; eyes farther apart, separated by > 0.78 mm; HII 
< 1.5; mostly smaller, 3.6-3.8 mm long ............... .persimilis 

Hydroporus paugus Fall, 1923 
Distribution and Abundance: Fairly common in northern third to uncom

mon in southern third (Table 1). County records: 1-4, 6, 9-13, 16-21, 26, 
29-32,34-35,40,44,48-49,55,57,61-63,67. Range: AK-NF-MA-WI. 

Habitat: Three-fourths of adults were collected March - April, mostly 
from shallow ponds and marshes. In October and November 82% occurred in 
streams; none were found in streams at other times of the year. 

Life Cycle: Adults apparently overwinter in streams or deeper ponds and 
invade shallow lentic habitats in spring to mate and oviposit. Teneral adults 
occurred 25 June and 2 August, suggesting larval development is completed 
in early summer. 

Identification: Almost all adults are distinctly larger than those of H 
stagnalis, which have a much broader pronotal bead. They resemble adults of 
H. persimilis. from which they can be separated by using the key. Females are 
dimorphic, with most resembling males; only one had dull elytra with dense 
microsculpture and shallower and more numerous punctures. 

Hydroporus persimiHs Crotch, 1873 
Distribution and Abundance: Very rare in extreme north (Table 1). County 

records: 1, 9. Range: PQ-NF-MA-WI. 
Habitat: One adult was collected from a small brook below a beaver pond. 

The other two occurred in swamps, which I believe is their breeding habitat. 
Life Cycle: All adults were collected 25 May-23 June. 
Identification: Adults resemble small specimens of H paugus. In addition 

to a relatively wider head, smaller eyes, and wider interocular space, elytra of 
adult H. persimilis are more sparsely punctate and the penis is less abruptly 
narrowed to a thin point (Fig. 14) than in adults of H. paugus (Fig. 15); in H. 
stagnalis the penis is abruptly narrowed at the apex. 

Hydroporus rubya8 Larson, 1975 
Distribution and Abundance: Very rare north (Table 1). County records: 1, 

13. Range: YK-NF-WL 
Habitat: Both adults were collected from black sRruce-tamarack swamps. 
Life Cycle: Too few were collected to predict a life cycle. 
Identification: Adults are rather uniformly dark rufous, with ventral tho

racic segments infuscate or black. They are very small, and the narrow lateral 
bead on the pronotum distinguishes them from small H. stagnalis adults. 

Hydroporus stagnalis Gemminger and Harold, 1868 
Distribution and Abundance: Uncommon in northern third to very rare in 

southern third (Table 1). County records: 2, 13-14, 31, 39, 61. Range: NT-NF
RI·IL. 

Habitat: Twenty-two were collected 20-22 August from a recently-flooded 
sedge marsh (Carex stricta) with water less than 15 cm deep. Other adults (9) 
were collected 23 March- 28 June, all from similar temporary habitats, except 
one from a ditch and two from the margin of an ice-covered bog. 
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Life Cycle: Teneral adults occurred 26-28 June. Adults probably overwin
ter in deeper habitats and fly to temporary lentic habitats in spring to mate 
and oviposit. Larval development is likely completed by late spring before 
these habitats become dry. Adults apparently aestivate during the summer in 
dry sedges and become active if subjected to flooding. 

Identification: Most adults are noticeably larger than those of H. rubyae, 
and smaller than H. paugus; they resemble the latter, except the pronotal 
bead is much broader and the pronotum is less broadly rufous. Females are 
dimorphic; eight of 18 had dull elytra with denser microsculpture and more 
numerous and shallower punctures than those resembling males. 

~eoporus Guignot, 1931 
Neoporus usually is treated as a subgenus (Nilsson et. alI989). Adults are 

oval beetles that mostly are testaceous beneath and above, and have black 
maculae, fasciae. and/or vittae on their elytra. Larvae are generally unknown; 
those that have been reared lack lateral spiracles in the last instar and have 
secondary setae on the urogomphi. In those respects they are similar to larvae 
of Heterosternuta and differ from those of other Hydroporus s.l. and Hygro
tus (Alarie (1991). They also have natatory setae on tibiae and tarsi. Neoporus 
has not been revised in North America since Fall's 1923 revision, although 
Wolfe (1979) studied the group intensively in Tennessee and surrounding 
areas where most species occur. Wolfe (1984) divided Neoporus into nine spe
cies groups and completed a revision of the vittatipennis-group; he plans to 
revise the other groups. Seven species were collected in Wisconsin; Neoporus 
undulatus is Wisconsin's second most abundant species of Dytiscidae. Five 
species were predominantly or wholly lotic; two were predominantly lentic, 
but often entered streams to overwinter. 

In the absence of a recent revision, it is difficult to define taxonomic limits 
of species and to determine their range with any degree of certainty. Publica
tions by Fall (1923), Wolfe (1979), and Larson and Roughley (1991) provide the 
only clues to the identity of species that may occur in Wisconsin. Three spe
cies that have not been found in Wisconsin are included in the key below 
because their published range suggests they could occur there. 

Key to Species of Adult ~eoporus in Wisconsin 

1. Black or fuscous ventrally; penis not evenly tapered at apex and asym
metrical in dorsal view; 3.5-3.7 mm long (Fall 1923) ...... .vitiosus 

Testaceous or rufous ventrally; penis evenly tapered at apex ........2 
2(1). Very small, < 3.0 mm long; elytra with narrow dark vittae: lotic ....3 

Larger, > 3.5 mm long; elytra vittate, maculate, or mostly dark .... .4 
3(2). Elytron with a humeral dark spot and distinct vittae; 2.2-2.5 mm long 

(Wolfe 1984) ........................................ .mellitus 
Elytron lacking humeral dark spot and with a medial cloud connecting 

vittae; 2.6-2.9 mm long ............................. .tennetum 
4(2). Elytra with longitudinal dark vittae. which may be connected by trans

verse spots or obscured in dark individuals .....................5 
Elytra with transverse dark fasciae or pale maculae ................7 

5(4). Elytra with 3 broad vittae, one on each elytron and one on suture, and 
narrow marginal vittae; lotic; 4.0-4.5 mm long ........... .vittatus 

Elytra with 4 narrow vittae on each elytron and a sutural vitta......6 
6(5). 	 Each elytron with 4 distinct vittae. one nearest suture abbreviated in 

anterior third; abdominal sterna 3-5 with coarse punctures similar to 
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those on rest of venter; anterior male protarsal claw shorter and more 
curved than posterior claw; len tic; 4.1-4.6 mm long ..... .superioris 

Each elytron with 4 vittae, connected basally, medially and apically by 
fasciae and often interrupted; abdominal sterna 3-5 extremely finely 
punctate, appearing granulate; male protarsal claws equal in length; 
lotic; 3.7-4.3 mm long............................... .solitarius 

7(4). Pronotum testaceous anteriorly; lateral margin of elytra strongly 
ascending in basal third; 3.8-4.2 mm long .............. .hybridus 

Pronotum with anterior infuscation or black mark; lateral margin of 
elytra straight, or nearly so, in basal third .....................8 

8(7). Anterior protarsal claw of male very short, not more than 1/2 length of 
posterior claw; sides of pronotum sinuate before front angle in female 
(Fig. 16); predominantly lotic; 3.9-4.8 mm long .......... .clypealis 

Anterior protarsal claw of male 3/4 to equallenfeh of posterior claw; 

i~~~ic ~~ l~ti~o.t~~ .~~~n::. ~~~~ .~t. ~.o.~t. ~~.~ ~~ .f~~~~. ~~i~: .~~~ 
9(8). Anterior pronotal infuscation abbreviated laterally, extending only to 

inner margin of eyes; male protarsal claws equal; elytra usually pre
dominantly dark with pale marks; 3.9-4.7 mm long ..... .undulatus 

Anterior pronotal fascia extending almost to lateral margin; anterior male 
protarsal claw 3/4 length of posterior claw; elytra predominantly pale 
with dark markings; 3.7-4.1 mm long (Wolfe 1979) ...... .semiflavus 

Neoporus clypesHs (Sharp, 1882) 
Distribution and Abundance: Fairly common northern third, common 

southern two-thirds (Table 1). County records: 4, 11, 13, 15-16, 21, 23, 26, 32, 
34-37,41,43,49-52,54,56-58,60-64,68,72. Range: WI·NF·GA·KS. 

Habitat: Almost all adults were collected from streams of various sizes, 
backwaters, spring ponds, and ponds adjacent to streams. Rarely they 
occurred in other ponds or ditches. 

Life Cycle: Teneral adults (37) were found in four collections (31 May, 28 

14 

Figures 14-17. 14-15. Apical 0.44 mm of penis (dorsal view). 14. H. persimilis. 15. H. 
paugus. 16-17. Pronotum female (dorsal view). 16. Neoporus clypealis. 17. N. undulatus. 
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June, 9 and 10 September), more than ten each month. About 71 % of adults 
occurred 1 September-13 December, with less than 17% occurring 27 Febru
ary -31 May, when teneral adults first appeared. This indicates adults over
winter in lotic habitats, but suggests many may have mated, oviposited, and 
died the previous autumn, allowing eggs or larvae to overwinter. Only 7.6% of 
the adults were found June- August, 40% of which were teneral. The life cycle 
is probably univoltine, with larvae developing rapidly in the spring in warm 
habitats and more slowly in colder habitats. . 

Identification: Adults have predominantly dark elytra and closely resem
ble those of the abundant N. undulatus. Adults of both sexes can be readily 
identified by the key, which also separates them from dark adults of N. solita
nus. The lateral sinuation on the pronotum of females, while distinct, is not 
pronounced (Fig. 16), and the lateral margins do not curve strongly inward as 
in N. undulatus (Fig. 17). The pair of pale marks just posterior to and laterad 
from the basal pale marks on the elytra are more narrow and linear than those 
in most N. undulatus, which is helpful when looking for H. clypealis among 
large collections of N. undulatus from lotic or semilotic habitats. 

Neoporus hybridus (Aube 1838) 
Distribution and Abundance: Very rare south (Table 1). County records: 

56, 60. Range: WI-NC-GA-AR. 
Habitat: One adult was collected from the margin of the Wisconsin River 

and another from a pond close to that river. 
Life Cycle: Adults, which probably overwinter, were found 25 February 

and 28 September. 
Identification: Adults resemble N. undulatus, but are recognized 

because they lack an anterior black mark on the pronotum. he strongly 
ascending elytral margins and concave clypeus that appears truncate from 
above are other distinctive characters. 

Neoporus mellitus (LeConte, 1855) 
Distribution and Abundance: Not collected in Wisconsin, but recorded 

from western Michigan. Range: ON-NB-GA-LA-MI. 
Habitat: Wolfe (1984) found adults only along undercut banks of streams. 
Life Cycle: Teneral adults occurred in May and June in southeastern 

states (Wolf 1984). 
Identification: The only other very small Neoporus is N. tennetum. The 

key separates these two species. The penis is bluntly rounded at its apex; in N. 
tennetum it is pointed. 

Neoporus semiflavus (Fall, 1917) 
Distribution and Abundance: Not yet found in Wisconsin, but the type 

locality is in northern Illinois. Range: IL-IN·TN-MO 
Habitat: A woodland pond and margins of streams were mentioned by 

Wolfe (1979) as habitats. 
Identification: The key should readily distinguish this species. The elytral 

pattern is predominantly pale. 

Neoporus solitarius (Sharp, 1882) 
Distribution and Abundance: Fairly common in northern third, rare far

ther south (Table 1). County records: 2-4, 6-8,11,14-16,19-21,25-27,30,34, 
63. Range: SK-NF-CT-OH-MN. 
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Habitat: Adults were almost entirely lotic and usually occurred in 
medium-sized streams. A flowage, a shallow sandy lake, and a quarry pond 
were the only other collection sites. 

Life Cycle: Eleven of 12 teneral adults occurred 17 August - 5 September; 
one was found 7 November. Larvae apparently develop mostly during the 
summer and adults probably overwinter in streams, since one-third were col
lected October- November. One-fifth of the adults occurred in the spring, only 
two before late May. This suggests overwintering adults do not become active 
before late May and early June, when they likely mate and oviposit. 

Identification: The key readily identifies adults, except some that are 
almost completely dark. The granulose appearance of the last three abdominal 
sterna is distinctive. 

Neoporus superioris (Balfour-Browne, 1944) Hydroporus senceus LeConte, 
1850 

Distribution and Abundance: Uncommon in northwest quarter (Table 1). 
County records: 1, 3, 7, 25. Range: NT-ON-WI-MN 

Habitat: Eight were collected from margins of lakes. The remaining three 
were found in a pond, a swamp, and a medium-sized stream. 

Life Cycle: Too few were found to predict a life cycle. 
Identification: Adults are most similar to those of N. solitarius, from 

which they can be separated by the key. Elytral vittae are broader than in N. 
solitarius and not interrupted. and elytral maculae are mQch smaller. Adults 
of the larger Nebrioporus rotundatus are similarly marked. 

Neoporus tennetum Wolfe, 1984 
Distribution and Abundance: Rare in eastern and southern thirds (Table 

1). County records: 19,21,24,46.57,60,70. Range: ON-NY-TN-KS-WI. 
Habitat: All adults were collected from margins of streams. 
Life Cycle: Adults occurred 24 April- 23 December; none were teneral. 

Wolfe (1984) collected teneral specimens in June from areas farther south. The 
life cycle is probably univoltine, with adults overwintering in streams and 
larvae completing development in early summer. 

Identification: Separation from N. mellitus, the only other very small 
Neoporus, is discussed under that species. 

Neoporus undulatus (Say, 1823) = Hydroporus consimilis LeConte, 1850 
Distribution and Abundance: Abundant statewide (Table 1). County 

records: 1-18,20-72. Range: NT-NF-NC-AR-OR. 
Habitat: Adults typically inhabit permanent ponds, but also occur in deep 

marshes, ditches, sloughs, and margins of streams. They may use lotic habi
tats as overwintering sites, occurring there most frequently in autumn and 
spring. 

Life Cycle: Almost one-third of the adults were collected October-May, 
documenting that they overwinter in aquatic habitats. About 57% were found 
June-September; teneral adults occurred 9 June-lO September, the largest
numbers m the last half of June. The life cycle probably IS mostly univoltine. 
with larvae completing deVelopment in late spring or early summer, or later in 
colder habitats. 

Identification: Following Larson and Roughley (1991), I treat N. consimi
lis as a junior synonym, but if a revision determines it is a distinct species, 
most or all Wisconsin specimens will be N. consimilis. Adults of N. undulatus 
in Wisconsin have a variably fasciate elytral pattern with the anterior discal 
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pale marks typically broad and usually confluent. In dark specimens, pale 
elytral marks are greatly reduced and in pale specimens they are enlarged and 
about equal in area to the dark fasciae. Male protarsal claws are subequal in 
length with the anterior one distinctly bent at the base and sinuate on the 
inner margin. Separation from similar species is discussed under those spe
cies. 

Neoporus vitiosus (LeConte, 1855) 
Distribution and Abundance: Not yet found in Wisconsin, but it was 

described from Illinois and occurs north to Quebec. Range: MI-PQ-NY-IL. 
Identification: Because of their size, elongate shape, and dark ventral 

surface, adults are similar to those of Heterostemuta wickhami, but lack erect 
setae anterior to the procoxae, a bifid penis, and pronotal infuscations. 

Neoporus vittatus (LeConte, 1855) 
Distribution and Abundance: Uncommon statewide (Table 1). County 

records: 1,8, 12-13, 17,21,23-24,29-31,33-37,39-41,43-45,51,53-54,57, 
61,63, 66,68-72. Range: AB-ON-IL-WY. 

Habitat: Almost all adults were collected from medium-sized to small 
streams; exceptions were four from a pond adjacent to a stream, one from a 
ditch, and ten from a spring pond. 

Life Cycle: Adults occurred 3 March-12 November, 31% October 
November, and only 6% in July. Two teneral adults were found 24 August in 
northern Wisconsin. Adults apparently: overwinter in streams, and mate and 
oviposit in the spring. Most larvae probably develop in late spring and early 
summer. 

Identification: The broad elytral vittae bordered by narrow rufous vittae 
are distinctive. In occasional dark specimens vittae coalesce to various 
degrees. The anterior protarsal claw of males is wider and three-fourths the 
length of the posterior claw. 

Sanlilippodytes Franciscolo 1979 
Fall (1923) reported eight species (as Hydroporus vilis-group) from North 

America. He found only S. planiusculus in eastern North America, except for a 
questionable record of S. vilis in New Jersey. More recently Young (1953) 
described S. pseudo vilis from Michigan, comparing adults with those of S. 
planiusculus and S. brumalis (Brown, 1930). R.E. Rougbley has begun a much 
needed revision; known s1?ecies and their ranges are not clearly defined and 
additional species may eXIst. Adults occur in cold, lotic habitats. Because of 
their small size, adults may be easily overlooked; only 16 were collected, four 
of which were males. All were identified as S. pseudo vilis. 

Sanlilippodytes pseudo vilis (Young, 1953) 
Distribution and Abundance: Rare statewide (Table 1). County records: 

1-2,49,57,61. Range: WI-MI. 
Habitat: Almost all adults were found in pools below springs, or in small, 

spring-fed streams and adjacent pools; one was collected from a drainage 
ditch in April. 

Life Cycle: Adults were collected in April, June, July, September and 
November; those found 27 July, and 3 and 21 September were teneral. The life 
cycle is likely univoltine with larval development in spring and summer. 
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Identification: This is probably the only species in Wisconsin, but more 
collections and study are needed (Rougbley, personal communication). 

SUMMARY 

Part I of this study (Hilsenhoff 1992) included only beetles collected 
before 1992. It did not include 3,116 adult and 1,392 larval Laccophilus and 2 
adult Agabetes acuductus collected at the Leopold Memorial Reserve; 11,655 
other adult dytiscids and 266 larvae collected there were included in part II 
and subsequent parts of this study. Information from other collections made 
after 1991 was included in part II and subsequent parts if beetles had been 
identified before the manuscript was sent to the publisher. Thus, 102,609 
adult Dytiscidae were ultimately used in this study. Because of ongoing revi
sions of Agabus and Hydroporus s.l., and a critical examination of all beetles 
within these genera, the number of species of Dytiscidae found in Wisconsin 
was 143 instead of 148 as stated in part L 

I concluded from this study that most s~ies of Dytiscidae are primarily 
univoltine and overwinter as adults in aquatIc habitats, but some species may 
be partially bivoltine in certain years and others (several Agabini) are partially 
semivoltine. Only in Laccophilus maculosus was bivoltinism common and 
only in Neoscutopterus and one or two species of Agabus did semivoltinism 
predominate. Overwintering in the egg stage is apparently confined to several 
species of Agabus and possibly Neoporus clypealis. Only in Ilybius, some 
species of Agabus, and Neoscutopterus did larvae typically overwinter, 
although occasional larvae of other species probably also overwintered. Over
wintering of adults in terrestrial habitats was not confined to Agabus, 
Ilybius, Rhantus, and Hydaticus (Galewski 1964), but also occurred in Ther
monectus and several species of Hydroporinae. Aestivation of adults in terres
trial habitats, especially in dry summers, was a common phenomenon among 
Dytiscidae. Based on collection records and laboratory observations, I believe 
most adults of all species die shortly after mating and oviposition, with 
unmated adults surviving after the normal mating period. Predicted life 
cycles are for Wisconsin. Emergence will occur later farther north and earlier 
farther south, and in some species bivoltinism will be more prevalent farther 
south and semivoltinism more frequent farther north. References to seasons 
are based on the solstice; thus summer begins 20-21 June and ends 20-21 
September. 
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AQUATIC HYDROPHILIDAE AND HYDRAENIDAE OF WISCONSIN 
(COLEOPTERA). I. INTRODUCTION, KEY TO GENERA OF ADULTS, AND 

DISTRIBUTION, HABITAT, LIFE CYCLE, AND IDENTIFICATION OF SPECIES 
OF HELOPHORUS FABRICIUS, HYDROCHUS LEACH, AND BEROSUS 

lEACH (HYDROPHILlDAE), AND HYDRAENIDAE1 

William l. Hilsenhoff2 

ABSTRACT 

The 3,920 Helophorus (Helophorinae) adults collected in Wisconsin 
included 16 species, two of which were new species. Helophorus orientalis and 
H. lacustris predominated. Three types of univoltine life cycles occurred: (1) 
adults overwinter in terrestrial habitats and larvae complete development in 
riparian habitats from early summer to early autumn, depending on the spe
cies; (2) the same as type 1, except eggs and a few adults overwinter; (3) larvae, 
pupae, and/or recently emerged adults overwinter and teneral adults occur in 
aquatic habitats in early spring. Nine species of Hydrochus (Hydrochinae) 
were found among 6,278 adults, with H. squamifer predominating. All had a 
similar univoltine life cycle in which adults overwinter in terrestrial habitats 
and enter aquatic sites in spring; larvae complete development in riparian 
habitats from late spring to late summer, dep'ending on the species. Ei&,ht 
species and 5,167 adUlts of Berosus (HydrophIlinae: Berosini) occurred. WIth 
B. striatus predominating; their univoltine life cycles varied greatly among 
species. Some species overwinter as diapausing eggs (B. aculeatus, B. pere
grinus, B. stylifer), others as adults in terrestrial habitats (E. pantherinus, B. 
striatus), one as aquatic larvae (B. hatchi), and another as adults and larvae (E. 
fratemus). Only 35 Hydraenidae adults were collected; included were 
Hydraena angulicoUis, H. pennsylvanica, and Ochthebius lineatus. A generic 
key to aquatic Hydropbilidae adults and keys to species of Helophorus, 
Hydrochus, Berosus, and Hydraenidae in Wisconsin are provided. Following 
each species key is information about species that includes distribution and 
abundance in Wisconsin, range in North America, habitat, life cycle, and notes 
on identification. 

This study follows the higher classification of Staphyliniformia by New
ton and Thayer (1992), and will be published in two parts. Part I covers 
Hydraenidae and three genera of Hydro~hilidae, Helophorus (Helophorinae), 
Hydrochus (Hydrochinae), and Berosus (Hydrophilinae: Berosini). 

1Research supported by the College of Agricultural and Life Sciences and the 
Grad~ate School at the University of Wisconsin-Madison. 

Department of Entomology, University of Wisconsin, Madison. WI 53706. 
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MATERIALS AND METHODS 

In 1962 I began collecting aquatic beetles from lotic and lentic habitats 
throughout Wisconsin, using a D-frame aquatic net. All are preserved in 70% 
ethanol with 3% glycerine and stored in 1- or 3-dram vials in the University of 
Wisconsin Aquatic Insect Collection. Initially, most beetles were collected 
from streams in conjunction with other research. but starting in 1970 an 
effort was made to sample ponds, marshes, and other shallow lentic habitats 
in all counties of the state. Beginning in 1976, traps made of window screen 
were also used. These traps and other collecting techniques were described 
earlier (Hilsenhoff 1985). After 1983, bottle traps were employed instead of 
screen traps (Hilsenhoff 1987). Although traps were most effective for collect
ing Dytiscidae, they efficiently collected adults and larvae of some Hydrophil
idae (Hilsenhoff 1991). I tried to sample all areas of Wisconsin during all 
months when open water was present, and to collect from as many diverse 
habitats as possible. Blacklight traps were occasionally employed, especially 
in the south-central area and at McKenna Pond, and accounted for significant 
numbers of specimens in some genera. 

All specimens were re-examined to verify identifications and to record 
occurrence of teneral specimens. Adults were considered to be teneral if elytra 
were still soft. A range of lengths for each genus or species is provided in the 
keys. An ocular reticle in a Leitz dissecting microscope was used to measure 
the distance from the front of the head to the tip of the elytra when both were 
in the same plane with the head deflexed, but completely visible from above. If 
gaps occurred between the pronotum and head or elytra due to distortion, 
their width was subtracted from measurements. A micrometer was used to 
measure Hydrophilus adults. Reported size ranges are for at least 50 speci
mens from 25 Wisconsin counties, if available. If fewer than 4 specimens were 
collected, a size range from the literature was substituted. In all keys the 
sutural elytral interval is referred to as interval 1. 

HYDROPHILIDAE 

Hydropbilidae is a rather large family in the suborder Polyphaga, with 
most species being aquatic as adults, and several also having aquatic larvae; 
all have terrestrial pupae. Five subfamilies occur in Wisconsin. In Hydropbili
nae both adults and larvae are aquatic in Hydrophilini and Berosini; in Hydro
biini adults are aquatic and larvae are riparian, with larvae in some genera 
closely associated with the water. In Helophorinae and Hydrochinae adults 
are usually aquatic and larvae are riparian. A fourth subfamily, Sphaeridiinae, 
is terrestrial, and a fifth, Chaetarthriinae, is riparian. 

Recent revisions of several hydr0ybilid genera in North America have 
made it possible to identify species 0 adults in all aquatic genera, except 
Anacaena, which has not been comprehensively studied in North America. 
Earlier studies by Wooldridge in Illinois (1967) and Willson in Michigan (1967) 
were helpful in determinin~ which species of Hydrophilidae are likely to occur 
in Wisconsin; recent genenc revisions provided much additional infonnation. 
Smetana's study of the Hydrophilidae of Canada and Alaska (1988) included 
most species found in Wisconsm, adding significantly to our knowledge of the 
family in northern North America. A few species not collected in Wisconsin 
were included because above publications suggest they may occur. Larvae 
remain virtually unknown at the species level, although Richmond (1920) and 
others described larvae for some species. 

Aquatic adults (64,745) of 73 species in 15 genera that were collected in 
Wisconsin over the past 33 years are the basis for this study. Collections from 
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Map 1. Location of nine 8-county areas in Wisconsin and number assigned to each 
county. 

McKenna Pond in Dane County by Bryn Tracy from 1978 1981 and by me in 
other years accounted for 51 % of the beetles used in this study, and collections 
from 16 ponds at the Leopold Memorial Reserve in Sauk County by Leonard 
Huebner from 1989-1992 accounted for 8%. Both sites are listed separately 
in tables. Records from 683 adults in the University of Wisconsin Insect 
Research Collection (UWIRC), most of which were from Bayfield, Florence, 
Wood, Sauk, and Dane counties. were also included in this study, but were not 
used to determine seasonal occurrence or general distribution (tables) because 
most were collected during the summer from only a few counties. Genera of 
Hydrophilidae that occur or may occur in Wisconsin are keyed below; a spe
cies name is included when only one species occurs in Wisconsin. Following 
this key, species of Helophorus, Hydrochus, and Berosus are keyed and dis
cussed. Relative abundance and distribution are summarized in Table 1 for 
nine regions of Wisconsin depicted in Map 1 and for McKenna Pond and the 
Leopold Memorial Reserve. Information about species includes distribution 
and abundance in Wisconsin, range in North America, habitat, life cycle, and 
notes on identification. Each county in Map 1 is numbered; county records for 
each species refer to these numbers. 
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Table 1. Numbers of Hydrophilidae adults collected 1962-1994 from nine areas of Wisconsin (Map. 1). McKenna Pond (McK). and Leopold 
Memorial Reserve (LMR). 

Species NW NC NE WC C EC SW SC SE McK LMR TOTAL 

Helophorus angusticollis 55 34 15 7 19 0 10 7 2 6 3 158 
H. furius 0 1 0 0 2 2 11 37 9 0 0 62 
H. grandis 1 3 0 0 0 0 0 0 0 0 0 4 
H. inflectus 3 1 12 0 0 13 0 2 1 0 0 32 
H. lacustris 14 13 29 26 11 73 51 116 62 159 10 564 
H. latipenis 1 0 2 0 7 0 0 0 0 0 0 10 
H. linearis 0 0 2 9 3 1 5 27 2 16 2 67 --I 

:t:H. lineatus 6 0 1 27 8 2 51 31 6 112 21 265 m 
H. marginicollis 0 0 0 0 0 0 13 35 1 1 2 52 G)
H. nitiduloides 0 0 0 1 2 0 0 34 31 1 96 0 165 ;:0 

H. nitidul. ·smetanai ~ 21 9 15 6 7 3 26 36 3 141 6 273 m 
~H.oblongus 1 2 120 0 0 0 0 0 0 0 0 123 .....H.orchymonti 0 0 1 0 0 0 5 1 0 0 0 7 » 
7'::H. orientalis 107 210 31 256 59 465 73 183 194 238 10 1826 m

H. sempervarians 61 97 21 8 0 0 7 0 0 0 0 194 (.fl 

H. smetanai ~ 43 5 21 6 6 4 5 6 0 19 2 117 m 
ZHydrochus currani 9 0 3 1 2 12 5 11 10 1 1 55 

H. granulatus 4 0 0 0 1 0 0 0 1 3 0 9 0 
H. neosquamifer 24 2 3 19 4 0 38 8 9 230 73 410 ~ H. pseudosquamifer 1 0 7 0 5 29 15 17 104 655 0 833 ..... 
H. rufipes 0 0 0 0 0 0 38 0 0 1 2 41 0 

G)H. scabratus 0 1 0 0 0 0 0 0 0 0 0 1 
H. setosus 0 0 0 0 0 1 0 1 0 0 0 2 ?2i 
H. squamifer 102 67 229 17 83 71 125 57 69 3880 142 4842 
H. subcupreus 20 11 2 15 6 0 0 2 0 0 1 57 
Berosus aculeatus 3 4 0 17 2 0 17 16 4 4 17 84 
B. fraternus 8 3 5 34 lO 29 15 117 86 51 65 427 
B. hatchi 0 0 11 0 8 19 0 8 6 2 41 95 
B. infuscatus 0 0 0 0 0 0 0 1 0 0 0 1 <0
B. pantherinus 0 0 0 0 0 0 1 9 0 1 0 11 :
B. peregrinus 1 1 0 3 6 4 47 453 14 5 5 539 I» 

$1'B. striatus 314 118 43 86 146 97 106 386 103 1138 1418 3955 
B. stylifer 0 6 0 0 2 0 9 18 0 1 0 36 Z 

P 
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Key to Genera of Adult Hydrophilidae 

1. Pronotum with 7 longitudinal grooves, including marginal grooves; 
2.0-7.1 mm long ...............HELOPHORINAE, Helophorus 

Pronotum without 7 longitudinal grooves ......................2 
2(1). Pronotum much narrower than elytral base, and scutellum very small; 

pronotum granular or with very large punctures; 2.2-5.3 mm 
long...........................HYDROCHINAE, Hydrochus 

Pronotum not much narrower than base of elytra, or scutellum elongate; 
pronotum not granular, and lacking very large punctures .........3 

3(2). First 2 abdominal sterna excavated, usually containing a hyaline mass 

:!!ia1f~~.ob~ ~~n;~ .s.e~~ .~~~~ .~~ .f~~t. ~~~~.~~. ~~~~.~~: 
· ...............CHAETARTHRIINAE, Chaetarthria (riparian) 

First 2 abdominal sterna not excavated ....................... .4 
4(3). Metatarsus 5-segmented with segment 1 much longer than 2: antenna 

usually longer than maxillary palp, with palpomere 2 much thicker 
than 3 or 4 ....................SPHAERIDIINAE (terrestrial) 

Metatarsus 4-segmented, or 5-segmented with segment 1 much 
shorter than 2; antenna subequal to or shorter than maxillary palp, 
with palpomere 2 subequal in thickness to 3 and 4 ............ . 
· ....................................HYDROPHILINAE 5 

5(4). Meso- and metasternum with a continuous median longitudinal keel, 
which is prolonged posteriorly into a spine between metacoxae 
(Fig. 1) .................................HYDROPHILINI 6 

Meso- and metasternum without a continuous median longitudinal 
keel ....................................................9 

6(5). HYDROPHILINI-Length 8-19 mm ..........................7 
Length 31-42 mm ..........................................8 

7(6). Prosternum sulcate (Fig. 1) to receive anterior part of keel; smaller, 
8.0-12.1 mm long .............................. .Tropistemus 

Prosternum carinate; larger, 14.8-18.9 mm long ....... .Hydrochara 
8(6). Prosternal sulcus closed anteriorly; 33.2-41.4 mm long ........... . 

· .................................. Hydrophilus triangularis 
Prosternal sulcus open anteriorly; 31-36 mm long ............... . 

· ....................................... Dibolocelus ovatus 
9(5). Meso- and metatibia with fringe of long swimming hairs; head 

strongly deflexed; scutellum elongate; 3.3-7.1 mm long ........ . 
· ..................................... BEROSINI, Berosus 

Meso- and metatibia without fringe of long s.wimming hairs; head not 
strongly deflexed; scutellum almost as Wide as long ........... . 
· ........................................HYDROBIINI 10 

10(9). HYDROBIINI - Apical maxillary palpomere longer than penultimate 
palpomere; maxillary palp short, about same length as antenna, 
except in Sperchopsis . ...................................11 

Penultimate maxillary palpomere as long or longer than apical palpo
mere; maxillary palp elongate, distinctly longer than antenna ..16 

11(10). Larger, > 6.0 mm long .....................................12 
Smaller, < 3.4 mm long .................................. , .13 

12(11). Lateral margins of elytra weakly serrate basally; meso- and metatar
sus with scattered fine hairs dorsally; elytra and venter brown; 
lotic; 7.9-9.3 mm long, ................. .Sperchopsis tessellata 

Lateral margins of elytra without serrations; meso- and metatarsus 
with a dorsal fringe of fine swimming hairs; elytra green, rust, or 
olive, venter black; lotic or lentic; 6.0-9.7 mm long ... .Hydrobius 

http:ia1f~~.ob
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13(11). Metatibia arcuate (Fig. 2); elytra without sutural striae; 2.2-3.6 mm 
long ........................................... .Laccobius 

Metatibia not arcuate (Fig. 3); elytra with sutural striae .........14 
14(13). Metafemur shiny, at most sparsely pubescent ventrally at base; elytra 

usually with greenish or olive reflections; prosternum longitudi
nally carinate; 1.2-3.0 mm long ................... .Paracymus 

Metafemur densely pubescent ventrally in basal three-fourths or with 
distinct microsculpture; elytra without greenish or olive reflec
tions; prosternum not carinate ............................15 

15(14). Metafemur dull, densely pubescent ventrally in basal three-fourths; 
eyes anteriorly not protruding from margin of head; lotic or lentic; 
mostly smaller, 2.1-3.0 mm long ........... .Anacaena lutescens 

Metafemur rather shiny, not densely pubescent, but with longitudinal 
microsculpture; eyes anteriorly protruding from margin of head; 
lotic; mostly larger, 2.6-3.4 mm long .......... .Crenitis digesta 

16(10). Ten deeply impressed striae on each elytron; 6.4-8.0 mm long ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Helocombus bitidus 

Elytral striae, if present, weak and confined to mesal and lateral 
areas ..................................................17 

17(16). All tarsi 5-segmented, first segment often very small; 3.0-8.3 mm 
long............................................ .Enochrus 

Meso- and metatarsus 4-segmented; 3.0-6.3 mm long .. .Cymbiodyta 

HELOPHORINAE-Helopborus Fabricius, 1775 
Helophorus species remained poorly known in North America until 

McCorkle (1965) keyed species in the Pacific Northwest, described several new 
species, and subsequently (1967) completed a revision for America north of 
Mexico, which was never published. Smetana (1985) revised Nearctic 
Helophorinae, describing all known species, nine of which were new; he also 
provided a key to species, illustrations of male genitalia, distribution maJ?,s, 
and notes on bionomics and identification. Adults of Helophorus are easily 
recognized by their elongate shape and seven longitUdinal grooves on the 
pronotum that -divide it into six raised areas called "intervals". From the 
middle pair outward intervals are named "internal", "middle", and "external" 
and grooves are named "median", "submedian", "submarginal" and "marginal". 
Intervals often contain "granules", which are round, flat tubercles with a cen
tral micropuncture. Where and to what degree granules are formed on each 
interval varies among species and is used for identification; the density of 
granules also varies somewhat within species. Females are larger than males; 
size ranges for each sex are included in the key below. • 

Adults are poorly adapted for swimming, having only a weak fringe of 
long setae on the tarsi; they mostly crawl about on aquatic vegetation. Most 
were collected with nets; 6% were collected at li#!ht traps. Eggs are laid in 
moist vegetation or debris at the margin of aquatlc habitats. The predaceous 
larvae, which develop in riparian habitats that often are created by receding
water levels, are poorly known. Richmond (1920) described larvae of two spe
cies and added life history notes; present knowledge was summarized by
McCorkle (1967), but life cycles for North American species have remained 
unknown. Monthly abundance of adults and teneral adults of each species 
(Table 2) suggests three types of univoltine life cycles for species in Wisconsin. 
Type 1-Adults overwinter, probably in terrestrial habitats adjacent to breed
ing sites, and enter aquatic habitats in spring to mate and lay eggs at the 
margin. Larvae complete development in nparian habitats in early summer to 
early autunm, depending on the species. Evidence for this life cycle is numer
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Figures 1-3. 1. Tropistemus adult (ventral view) showing keel (K). labial palp (Ll, 
maxillary palp (M), and antenna (A). 2. Metatibia of Laccobius adult. 3. Metatibia of 
Anacaena adult. 

ous aquatic adults in early spring. increased numbers in summer with many 
teneral adults. and decreasing numbers after peak numbers of teneral adults. 
Type 2-This is the same as type 1, except low numbers of adults occur in 
spring, indicating eggs are the primary overwintering stage. Type 3 - Mature 
larvae, pupae, and/or recently emerged adults overwinter in riparian sites and 
complete development to mature adults. which enter water 10 early spring. 
Adults mate in spring and lay eggs that diallause; hatching occurs in late 
summer and larval development begins. Evidence for this life cycle is an 
absence of adults after July and peak adult numbers following occurrence of 
teneral adults in spring. 
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Table 2. Occurrence and monthly counts of adults and tenerai adults of species of Helophorus in which tenerai specimens were collected. 

Species Occurrence Mar. Apr. May June July Aug. Sep. Oct. Nov. 

angusticollis 
(tenerai) 
furius 
(tenerai) 
inflectus 
(tenerai) 
lacustris 
(tenerai) 
iatipenis 
(tenerai) 
linearis 
(tenerai) 
lineatus 
(tenerai) 
Tnal'ginicollis 
(tenerai) 
nitiduloides " 
(tenerai) 
oblongus 
(tenerai) 
orientalis 

3 Apr. 2 Oct. 
21 Apr. - 2 Oct. 
27 Mar. 9 July 
20 Apr. 
24 Oct. - 20 Apr. 
24 Oct. - 12 May 
25 Mar. - 8 Nov. 
20 Apr. - 31 Oct. 
11 Apr. 21 June 
20 Apr. 
19 Mar. - 26 Oct. 
5 July 19 Oct. 

20 Feb. - 17 Oct. 
7 June  16 July 
1 Apr. - 3 Sep. 

19 June  3 Sep. 
30 Mar. - 13 Oct. 
31 Aug. 13 Oct. 
23 Apr. 12 July 
23 Apr. - 4 May 
19 Mar. - 7 Nov. 

0 
0 

26 
0 
0 
0 

44 
0 
0 
0 
I 
0 

38 
0 
0 
0 
4 
0 
0 
0 
4 

23 
1 

19 
1 
4 
3 

99 
2 
6 
2 
1 
0 

25 
0 

20 
0 

19 
0 
4 
1 

44 

11 
0 

12 
0 

11 
3 

30 
2 
3 
0 
2 
0 

10 
0 
3 
0 

17 
0 

36 
14 
22 

27 
2 
5 
0 

14 
0 

125 
38 

1 
0 
5 
0 

136 
34 
13 
2 
5 
0 

79 
0 

1107 

49 
12 

0 
0 
2 
0 

155 
62 

0 
0 

13 
3 

50 
22 
13 
9 
3 
0 
4 
0 

380 

39 
19 
0 
0 
0 
0 

58 
28 
0 
0 

23 
2 
2 
0 
2 
0 
1 
1 
0 
0 

84 

6 
1 
0 
0 
0 
0 

25 
11 

0 
0 

13 
3 
1 
0 
1 
1 

104 
82 

0 
0 

149 

1 
1 
0 
0 
1 
1 

25 
16 
0 
0 
9 
3 
3 
0 
0 
0 

11 
3 
0 
0 

34 

0 
0 
0 
0 
0 
0 
1 
0 
9 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 

--i 
I 
m 
(j) 
;:c 
m 
~ 
.» 
7'\ m 
(.fl 

m 
Z 

0 
~ 
0 
5 
G) 

~ 
(teneralj 
sempervarians 
(tenerai) 
smetanai" 
(tenerai) 

1 June  5 Nov. 
11 Apr. - 30 Sep. 
26 July - 30 Sep. 
11 Apr. - 2 Oct. 
13 July 2 Oct. 

0 
0 
0 
0 
0 

0 
34 
0 

26 
0 

0 
39 

0 
11 

0 

256 
23 

0 
36 

0 

90 
8 
3 

14 
9 

4 
58 
42 
11 

5 

3 
32 
22 
17 
10 

1 
0 
0 
1 
1 

3 
0 
0 
0 
0 2: 

tV 
51J 
z 
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Key to Species of Adult Helopborus in Wisconsin 

1. 	 Prominent tubercles on some elytral intervals; black; 2.8-3.5 mID 
long ......................................... .tuberculatus 

Without prominent tubercles on elytra; usually brown to dark brown 
........................................................2 

2(1). Antenna 9-segmented .......................................3 
Antenna 8-segmented .......................................6 

3(2). Apical margin of fifth abdominal sternum with a fringe of truncate 
teeth; very large, 5.6-6.7 mm long .................... .grandis 

Apical margin of fifth abdominal sternum without truncate teeth; 
smaller, < 5.0 mm long .................................. .4 

4(3). Middle pronotal intervals wide and entirely smooth; pronotal grooves 
narrow; 2.9-4.1 mm long ...................... .sempervarians 

Middle pronotal intervals narrow or mostly granulose; pronotal 
grooves wide ............................................5 

5(4). Middle and internal intervals granulose. the latter less so at middle 
and posterior end; last. maxillary palpomere weakly infuscate at 
apex; length <5 3.3-4.1 mm, S' 3.7-4.6 mID ••••••••••••• •lineatus 

Granules oosolete on posterior two-thirds of internal intervals, 
obscure on anterior third and on middle intervals; last maxillary 
palpomere infuscate in apical third; I' 2.6-4.2 mm long, no .6 ... '.. 
............................... ................. .onentahs 

6(2). More than 4 mm long, elytra usually with a greenish cast and granules 
obsolete on internal and middle pronotal intervals .............7 

If > 4 mm long, elytra are brown to dark brown and granules are 
distinct on at least anterior of internal pronotal intervals .......8 

7(6).· Elytral pseudepipleuron (raised elytral interval 11) not visible in ven
tral view or appearing only as narrow line laterad of epipleuron; 
larger, length 6 5.0-6.7 mm, S' 5.6-7.1 mm ........... .oblongus 

Elytral pseudepipleuron distinctly visible in ventral view; . smaller, 
length J 4.0-4.8 mm, '( 4.2-5.6 mm.................. .mflectus 

8(6). Portions of elytral intervals 1, 3, 5, and 7 at least slightly, but dis
tinctly, elevated above others; middle intervals of pronotum wid
ened in anterior half, at least 1 1/2 times width at base ........9 

Odd numbered elytral intervals not elevated; middle pronotal inter
vals linear, or lacking granules in beetles < 3.0 mm long ......12 

9(8). Last maxillary palpomere short and swollen in middle portion, slightly 
> twice as long as wide, symmetrical or nearly so (Fig. 4); length <5 
3.2-3.5 mm, S' 3.6-4.1 mm ....................... .orchymonti 

Last maxillary palpomere elongate, about 3 times as long as wide, 
asymmetrical (Fig. 5) ....................................10 

10(9). Granules indistinct on posterior two-thirds of internal intervals and 
often on much of middle intervals; outer margin of parameres con
vex at middle and slightly concave apically (Fig. 6); larger, J 
3.4-4.4 mID long, 3.7-5.2 mID long ................. .lacustris 

Granules distinct on much or all of middle and internal pronotal inter
vals; outer margin of parameres not distinctly convex at middle 
(Figs. 7-8); mostly smaller ................................11 

11(10). 	 Anterolateral portion of pronotum only slightly depressed, allowing 
unrestricted dorsal view of marginal groove; apical portion of para
meres divergent, and basal apodemes of penis about twice as long 
as apex past juncture of apodemes (Fig. 7); length J 2.9-3.9 mm, :;: 

An~~~~~te~p~;ti~~ ~f'pr~~~t~~ ~iep~~~~~d ~~ 'th~t.~~~~~~~~~~~ 
obscures much of marginal groove apically in dorsal view; para
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meres not divergent, and basal apodemes of penis about 3 times as 
long as apex past juncture of apodemes (Fig. 8); length ~ 2.8-3.5 
mm, '" 3.1-4.0 mm............................. .angusticollis 

12(8). Apical margin of 5th abdominal sternum with a fringe of distinct 
truncate teeth; 2.8-4.0 mm long (Smetana 1985) ..... .linearoides 

Apical margin of 5th abdominal sternum without truncate teeth ..13 
13(12). Stem of epicranial suture wide, widened anteriorly; all pronotal inter

vals uniformly narrow and separated by wide grooves; length 6 
2.6-3.4 mm, ~ 2.8-3.9 mm........................... .linearis 

Stem of epicranial suture narrow, not widened anteriorly; all pronotal 
intervals not uniformly narrow and separated by wide grooves 
.......................................................14 

14(10). Lateral margin of pronotum narrowed and slightly concave poste
riorly; middle pronotal interval narrowed in middle to accommo
date lateral expansion of internal interval; parameres wide, 
abruptly narrowed apically to form a sharp point; longer, 6 > 2.7 
mm, 'i' > 3.0 mm ........................................15 

Lateral margin of pronotum evenly arcuate; middle pronotal interval 
not narrowed in middle; parameres not as above; shorter, 6 < 2.7 
mm, 'i' < 3.0 mm ........................................17 

15(14). Male with parameres widened past middle and end.it:w in a rapidly 
narrowed sharp point (Fig. 9); pronotum metallic, distinctly paler 
than elytra; length 6 2.7-3.4 mm, 'i' 3.0-3.9 mm ....... .smetanai 

Male with parameresparallel-sided or narrowed past middle, and with 
outer margin rapidly bevelled to inner margin at apex (Figs. 10-11); 
pronotum and elytra usually similar in color.................16 

16(15). Male genitalia broad, with penis broadly rounded at apex (Fig. 10); 
pronotum with wide grooves; intervals mostly granulose; length 6 
3.0-3.4 mm, ~ 3.0-4.0 mm .......................... .latipenis 

Male genitalia elongate, with penis narrowed to apex (Fig. 11); prono
tum with grooves narrowed by intruding granules; internal inter
vals not granulose in basal two-thirds; length ~ 2.7-3.4 mm, 'i' 
3.1-3.9 mm .................................... .nitiduloides 

17(14). Pronotum distinctly transversely convex; internal and middle prono
tal intervals smooth, with very fine punctation; median and subme
dian grooves very narrow, linear; apical half of parameres linear on 
outer margin and concave on inner margin, tapering to a narrow 
apex (Fig. 12); length 6 2.2-2.7 mm, 'i' 2.4-3.0 mm ....... .furius 

Pronotum slightly transversely convex; internal and middle pronotal 
intervals not quite smooth and with coarser punctation; median 
and submedian grooves wider, not linear; apiclil half of parameres 
concave on outer margin and linear on inner margin, forming a 
narrow apex 2.0-2.9 mm long (Smetana 1985) ......... .nitidulus 

Helophorus angusticollis d'Orchymont, 1945 
Distribution and Abundance: Common in northwest to rare in southeast 

(Table 1). County records: 1-6,8,10-15,17-21,23,25-27,32-33,35-39,49, 
54, 57, 60-61. 64, 68. Range: MN-NF-NJ-WI. 

Habitat: Most adults were collected from shallow, vegetated ponds or 
other lentic habitats; some occurred along margins of streams. 

Life Cycle: Adults have a typical type 1 Helophorus life cycle (Table 2). A 
teneral adult on 21 April probably resulted from an overwintering larva. 

Identification: Adults are most similar to the slightly larger H. margini
collis. In addition to characters in the key, the pronotal bead has small. rather 
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Figures 4-13. Herophorus adults. 4-5. Right maxillary palpomeres 3-4 (ventral view). 
4. H. orchymonti. 5. H angusticollis. 6-13. Male genitalia at same magnification (ven
tral view). 6. H. lacustris. 7. H. marginicollis. 8. H. angusticollis. 9. H smetanai. 10. H. 
latipenis. 11. H. nitiduroides. 12. H. furius. 13. H. linearis. 

evenly-spaced, rounded serrations; these serrations are uneven and inconspic
uous in H. margin.icollis. 

Helopborus furius Smetana, 1987 = H. {rater Smetana, 1985 
Distribution and Abundance: Fairly common in southern third, rare far

ther north (Table 1). County records: 14, 39, 46-47, 49, 54, 61, 64-65, 67, 
70-71. Range: BC-PQ-SD. 

Habitat: Adults were collected from shallow ponds and marshes that usu
ally contained water only in spring. 

Life Cycle: Adults have a type 3 Helophorus life cycle; numerous adults in 
March suggest mostly adults overwinter (Table 2). 
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Identification: The very small size, smooth, linear pronotal intervals with 
an aeneous cast, and rufopiceous elytra that are paler in the apical third are 
distinctive. Parameres differed slightly from Smetana's illustrations (1985, 
1988), being concave on the inner margin to form a narrow apex (Fig. 12). 

Helophorus grandis Illiger, 1798 
Distribution and Abundance: Very rare in northern third (Table 1). County 

records: 2, 14, 16. Range: ON-NS-NH-WI; Palearctic. introduced into North 
America (Smetana 1985). 

Habitat: Adults were collected from permanent sedge (Carex)-cattail 
(Typha) marshes adjacent to small ponds (Hilsenhoff 1990). 

Life Cycle: Four male adults occurred 4 May -18 July; none were teneral. 
Too few were collected to predict a life cycle. 

Identification: The very large size, short scutellar stria at the base of each 
elytron, 9-segmented antennae, granular pronotal intervals. and truncate den
ticles on the apical margin of abdominal sternum 5 are diagnostic. 

Helophorus inflectus McCorkle, 1965 
Distribution and Abundance: Uncommon in northeast and east-central 

areas, rare elsewhere (Table 1). County records: 3. 5. 15, 17, 20, 41-43, 45, 
47-48,61, 66. Range: BC-PQ-WI-WA. 

Habitat: Adults were collected from shallow ponds and marshes. 
Life Cycle: This species has a tyPe 3 Helophorus life cycle, with larvae or 

pupae the predominant overwintenng stage (Table 2). 
Identification: Because the their large size and lack of granules on prono

tal intervals. adults can be confused only with small adults of H. oblongus. 
Pronotal grooves are deeper than in H. oblongus, and middle intervals are 
distinctly widest apically. 

Helophorus lacustris LeConte, 1850 
Distribution and Abundance: Common in south to fairly common in north 

(Table 1). County records: 3, 6-9, 12, 14, 17-18, 20-21, 23-25, 27-30, 32-33, 
36-37,39-49,51-72. Range: AK-NF-NJ-IL-CA. 

Habitat: In spring and early summer most adults were collected from 
shallow ponds or marshes, but after July increasing numbers were found 
along margins of streams. 

Life Cycle: A type 1 Helophorus life cycle is indicated., with a partial 
second generation in some years that results in early autumn emergence and 
occasional overwintering larvae (Table 2). Many adults apparently overwinter 
in stream banks and return to ponds and marshes in early spring. 

Identification: Adults most resemble those of H. angusticollis and H. 
marginicollis, which typically are distinctly smaller and have more granulose 
internal and middle pronotal intervals. Male genitalia are distinctive (Fig. 6), 
and females usually have distinct granules only on the apical fourth of internal 
intervals; occasional females have weak granules on middle intervals and on 
the basal portion of internal intervals. The anterior of the pronotum is less 
convex than in H. angusticollis and slightly more convex than in H. margini
collis. 
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Helopborus latipenis NEW SPECIES 
Distribution and Abundance: Rare in northern half (Table 1). County 

records: 2, 17, 36, 39. Range: probably boreal. 
Habitat: Four males and six females were collected from shallow wood

land ponds and the margin of a stream. 
Life Cycle: Occurrence of two teneral females on 20 April indicates a type 

3 Helophorus life cycle (Table 2). 
Identification and Description: Because of size, pronotal shape, general 

shape of pronotal intervals, and pointed apices of male parameres, adults were 
previously identified as H nitiduloides. Male genitalia are most similar to 
those of H nitiduloides, but the penis is much broader and parameres meet at 
the basal fourth of the penis (Fig. 10) instead of past mid-length (Figs. 9, 11). 
Adults differ from those of H nitiduloides and H. smetanai in several 
respects. Elytral intervals are quite uniform in height, with bases of intervals 
2-6 not distinctly raised above interval 1, and interval 1 not distinctly ele
vated at mid-length as in the other two species. There is a pronounced black 
spot covering intervals 1-3 at mid-length and projecting forward along inter
val I, and a black streak on interval 7 before mid-length; other spots are 
obsolete. The pronotal grooves are wider and shallower than in H. nitiduloides 
and H. smetanai, and lack distinct granules along margins of internal and 
middle intervals that project into the grooves to cause a ragged edge. The 
pronotum is not distinctly metallic, but near the color of the elytra. Otherwise 
adults fit descriptions of H. nitiduloides (d'Orchymont 1945 and Smetana 
1985). 

Type Specimens: HOLOTYPE male (3.1 mm long) label: "alder pool, For
est Co. WI, 19 May 1981". ALLOTYPE female (4.0 mm long) label: "alder pool 
14, Forest Co. WI, 4 May 1983". Both were collected by W.L. Hilsenhoff from 
the same site on Forest Road 2168 0.1 mile east of Hwy 55. Eight Paratypes 
collected by W.L. Hilsenhoff are labeled as follows: 4 i' "C-6, Marquette Co. 
WI, 20 April 1992" (Hwy. J 0.3 miles east of Hwy. E); H "C-8, Marquette Co. 
WI, 1 April 1991" (4th Ave. 0.8 mile south of Hwy. A); 16 "woodland pond 21, 
Bayfield Co. WI, 21 June 1983" (Hwy. N 3.0 miles west of Hwy. 63); 16 "C-5, 
Marquette Co. Wi, 25 April 1994" (Hwy. J 2.0 miles east of Hwy. 51); 13' (head 
and prothorax missing) "Cranberry Cr., Juneau Co. WI, 3 May 1969". The 
holotype, allotype, and two paratypes from Marquette Co. (20 April 1992) 
were deposited in the University of Wisconsin Aquatic Insect Collection. 
Other paratypes were distributed as follows: Bayfield Co. 6 and Marquette 
Co. 2 (20 April 1992) to the U.S. National Museum of Natural History; Mar
quette Co. 6 and :;: (20 April 1992) to the Canadian National Collection; 
Juneau Co. 6 and Marquette Co. '2 (21 April 1991) to the Museum of Compara
tive Zoology at Harvard University. 

Helopborus linearis LeConte, 1855 
Distribution and Abundance: Fairly common in south-central area to rare 

in northern and eastern third. County records: 19, 23, 26-28, 32, 35-36, 48-49, 
54, 56-58, 60-64, 71-72. Range: AB-NY-SC-TX-CA. 

Habitat: Most adults were collected from shallow ponds. 
Life Cycle: This species has a typical type 2 Helophorus life cycle (Table 

2). 
Identification: The small size, linear pronotal intervals separated by wide 

grooves, transversely flat and laterally rounded pronotum, apically-widened 
stem of the epicranial suture, and pointed parameres of males (Fig. 13) distin
guish adults from all other species with 8-segmented antennae. 
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Helophorus linearoides d'Orchymont, 1945 
Distrihution and Abundance: May occur only west of Wisconsin. Range: 

BC-MB-IA-NM-CA. 
Identification: Truncate dents at the apex of the fifth ahdominal sternum 

distinguish adults from those of other species with 8-segmented antennae. 

Helophorus lineatus Say, 1823 
Distrihution and Ahundance: Fairly common in southwestern third to 

rare in northeastern third (Table 1). County records: 5-7, 17,26-27,29,32-33, 
35-36, 39-40, 47-48, 50-52, 54-58,61-62,64-67,70-71. Range: ON-NB-FL
MO-ND. 

Habitat: Adults were collected from a variety of shallow lentic habitats, 
especially ponds and marshes with cattails. 

Life Cycle: This species has a type 1 Helophorus life cycle, with early 
larval development and emergence in late spring and early summer (Table 2). 

Identification: The 9-segmented antennae, granulose pronotal intervals, 
and apically pointed parameres of males, readily distinguish adults from those 
of all other species. Females are separated by characters in the key from the 
mostly smaller female H. orientalis, which they resemble. 

Helophorus marginicollis Smetana, 1985 
Distribution and Abundance: Fairly common in southwest and south

central areas, rare in soutbeast area (Table 1). County records: 49-50, 52-54, 
56-58,60-61, 63, 72. Range: WI-MA-VA-LA-MO. 

Habitat: Most adults were associated with lotic habitats such as stream 
banks, sloughs, and spring ponds; one-fourth occurred in lentic habitats. 

Life Cycle: A type 1 Helophorus life cycle with early emergence of adults 
appears typical for this species (Table 2). 

Identification: Separation of adults from those of H. angusticollis is dis
cussed under that species. 

Helophorus nitiduloides d'Orchymont, 1945 
Distribution and Abundance: Common in southwest and south-central 

areas, rare elsewhere (Table 1). County records (males): 19, 25, 32, 49-50, 
52-55,61-64,71. Range: probably south and west of Wisconsin. 

Habitat: Most adults were collected from permanent ponds and marshes; 
a few were found in lotic habitats. 

Life Cycle: Adults have a type 1 Helophorus life cycle, except hatching of 
eggs is delayed and larvae do not complete development until late summer 
and early autumn (Table 2). 

Identification: Males differed from those of H. smetanai (Fig. 9) by their 
distinctive genitalia in which the parameres are concave apically on the inner 
margin and their outer margin is bevelled inward apically to a pointed apex 
(Fig. 11). Smetana (1985, 1988) illustrated three variations in the genitalia of 
H. smetanai (as H. nitiduloides), but none were like d'Orchymont's (1945) 
illustration of H. nitiduloides. Exhaustive comparisons of H. nitiduloides 
males and females from McKenna Pond, where they were very common, with 
those of H. smetanai from Burnett County, which is north of the range of H. 
nitiduloides, revealed only one other morphological difference; the apical max
illary palpomere is distinctly longer in males of H. nitiduloides. Unfortu
nately, this palpomere, whicb is shorter in females, was the same length in 
females of both species. Additional comparisons with males of H. smetanai 
from McKenna Pond and other ponds indicated elytra in mature individuals of 
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H. smetanai are darker than in those of H. nitiduloides, contrast more with 
the metallic pronotum, and lack the large pale area before the middle that is 
usually noticeable in H. nitiduloides. Ventrally, H. nitiduloides adults are 
typically paler than those of H. smetanai, especially on the abdomen, and their 
profemora are less infuscate basally; however, age and habitat affect color and 
I do not believe these differences can be used to reliably identify females. 

Helophorus nitidulus LeConte, 1855 
Distribution and Abundance: Not yet found in Wisconsin. Range: BC

MN-MI-WA-CA+CO 
Habitat: Smetana (1985) suggested adults occur in swamps, including 

semiaquatic habitats. 
Identification: Because they are very small, adults could be confused only 

with those of H. furius, but they are darker and "often uniformly piceous
black" (Smetana 1985). 

Helophorus oblongus LeConte, 1855 
Distribution and Abundance: Fairly common in northern third (Table 1). 

County records: 2,10,17,20. Range: AK-PQ-WI-OR+WY+UT+CO. 
Habitat: About 63% were collected from a vernal pond in Forest County. 

The remainder were found in other vernal ponds or shallow lentic habitats. 
Life Cycle: This species has a type 3 Helophorus life cycle, with mostly 

larvae or pupae overwintering (Table 2). 
Identification: The only other very large Helophorus adults are those of 

H. grandis, which differ in many respects; separation from the slightly smaller 
H. inflectus is discussed under that species. 

Helophorus orchymonti Smetana, 1985 = H. nitidulus d'Orchymont, 1945 
Distribution and Abundance: Rare statewide (Table 1). County records: 

18,53-55,57. Range: ON-VT-NJ-WI. 
Habitat: Five adults were collected from streams and one from a spring 

pond. 
Life Cycle: Adults occurred 15 April to 27 August; none were teneral. A 

type 1 Helophorus life cycle appears likely. 
Identification: The short, broad, apical maxillary palpomere is distinctive. 

Adults are similar to those of H. marginicollis because the anterior of the 
pronotum is weakly convex, but in H. orchymonti the median, submarginal, 
and marginal pronotal grooves are wider, especially in the middle. 

Helophorus orientalis Motschulsky, 1860 = H. brevipalpis McCorkle, 1965 
Dis~ribution and Abundance: Very common statewide (Table 1). C~unty 

records. 1-10, 12, 14-18, 21, 23-33, 35-36, 38-49, 51-68, 70-72. Range. BC
NS-NJ-IL-ND-NM-CA. 

Habitat: Most adults were collected from shallow ponds, marshes, and 
ditches; occasionally they occurred along margins of streams. 

Life Cycle: A type 2 Helophorus life cycle is indicated (Table 2). Adults 
that emerged in autumn may represent a partial second generation in some 
years.

Identification: This species is apparently parthenogenetic in Wisconsin; 
no males were found. Characters in the key readily distinguish females from 
the mostly larger, but similar, females of H. lineatus. The stem of the epicra
nial suture is greatly widened apically. 
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Helophorus sempervarians Angus, 1970 = H. jacutus d'Orchymont, 1945 
Distribution and Abundance: Common in northern third, uncommon in 

west-central counties (Table 1). County records: 1-4,7-9, 12-20, 26-27, 30, 
50-51. Range: AK-LB-PA-SD-BC 

Habitat: Adults were collected from a variety of shallow lentic habitats; 
several teneral specimens were found along margins of streams. 

Life Cycle: This species has a type 1 Helophorus life cycle, with overwin
tering adults returning to breeding sites after mid-April and most larvae 
completing development in late summer (Table 2). 

Identification: Adults are easily distinguished from others with 9
segmented antennae by their wide and nearly smooth internal and middle 
pronotal intervals, which are separated by shallow, narrow grooves. 

HeJophorus smetanai NEW SPECIES 
Distribution and Abundance: Fairly common in northern third, uncom

mon farther south (Table 1). County records (males): 1-6, 8, 10-12, 17-20, 
23-27,33,35,37-38,47-49,52,57,59,61. Range: probably northern United 
States and Canada. 

Habitat: Adults were collected from a variety of shallow lentic habitats 
and occasionally from margins of streams. 

Life Cycle: This species apparently has a type 1 Helophorus life cycle 
(Table 2). 

Identification and Description: Separation from H. nitiduloides and H 
latipenis is discussed under those species. This species is named after Dr. Ales 
Smetana in recognition of his North American revision of Helophorus (1985) 
and other valuable contributions to the study of North American Hydrophili
dae. In his revision, he describes this species under H. nitiduloides and figures 
three variations in the male genitalia. All of his figures differ from d'Orchy
mont's (1945) illustration of H. nitiduloides male genitalia. 

Type Specimens: HOLOTYPE male (3.1 mm long), ALLOTYPE female 
(3.6 mm long), 16 male and 2 female paratypes from a single collection by W.L. 
Hilsenhoff labeled: "pasture pond 12, Douglas Co. WI, 21 June 1983"; the 
pond is located in an open pasture on Hwy. B, 1.5 miles east of Hwy. S. The 
holotype, allotype, and four paratypes are in the University of Wisconsin 
Aquatic Insect Collection. Four male and one female paratype were deposited 
in the U.S. Museum of Natural History and in the Canadian National Collec
tion; four male paratypes also were deposited in the Museum of Comparative 
Zoology at Harvard University. 

HeJophorUB tubercula tUB Gyllenhal, 1808. 
Distribution and Abundance: Very rare (Table 1). County records: 2, 61. 

Range: AK-PQ-MA-IA-OR. I did not collect any specimens, but Smetana 
(1985) lists four from Wisconsin, only one of which had a locality label (Bay
field County). A specimen in the UWIRe was collected in Dane County in 
1898. 

Habitat: Smetana (1985) states "there seems to be no doubt that H. tube1" 
culatus is not a truly aquatic species", and suggests an association with 
Sphagnum. 

Identification: The prominent tubercles on the elytra are distinctive. 
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HYDROCHINAE - Hydrochus Leach, 1817 
Hellman (1975) revised Hydrochus in North and Central America, describ

ing 28 new species, half of which occurred in the United States. Unfortunately, 
this revision was never published; Smetana (1988) described the only new 
species of Hellman that occurs in Wisconsin. He also described adults of all 
species occurring in Wisconsin, except H. setosus, and illustrated male genita
lia. The head, pronotum, and/or elytral intervals of most species have small, 
round, flat, metallic tubercles with a central micropuncture that sometimes 
were called "squamae"; I refer to them as metallic spots. They usually are 
lighter than the background and have a metallic sheen. In several species they 
coalesce to form costae on elytral intervals. The extent and location of elytral 
costae is used to identify species, but this varies within species and genitalia 
of males should be checked to verify identifications of costate species. 

All species apparently have a similar univoltine life cycle, which is not 
repeated below. Adults overwinter, probably in terrestrial habitats, and in 
early to mid-spring fly to aquatic sites where they mate and oviposit along the 
margins. Larvae complete development in riparian habitats from late June 
through August, and adults enter overwintering sites by early October. Rich
mond (1920) described eggs and larvae of H. squamifer and included life his
tory notes. Adults, which have only sparse long setae on their tarsi and swim 
poorly, were collected from aquatic vegetation with nets. Light traps collected 
67% of all adults; 77% of adult H. squamifer and 52% of adult H. pseudos
quamifer were collected at lights, almost all during the summer at McKenna 
Pond. 

Key to Species of Adult Hydrochus in Wisconsin 

Lar e, > 4.5 mm long; very large oblique tubercles on posterior third of 
tra; 4.5-5.3 mm long (Smetana 1988) ............... .scabratus 

S , < 4.5 mm long; without large oblique tubercles on elytra ...2 
2(1). Elytral intervals never costate, but with metallic spots .............3 

Elytral intervals costate at various points ........................5 
3(2). Elongate beetles, elytra slightly widened to apical third (Fig. 14); longer, 

3.6-4.2 mm long .................................. . granulatus 
Robust beetles, elytra much widened at middle (Fig. 15); smaller, < 3.6 

mm 10ng ................................................. .4 
4(3). Metallic spots on elytral intervals large, golden brown. often nearly con

tiguous, and forming irregular rows on disc; larger, 2.8-3.5 mm 

M:~~~ 'sp~t~' ~.;.' ~lyt~~ i~t~~'ai~ .~~~: 'd~k ~~ttdli~; 's~p~~~:Iab~ 
more than their diameters; smaller, 2.2-2.7 mm long ...... . setosus 

5(2). Small, broad. convex beetles; metallic spots absent from elytral inter
vals, pronotum, and head; 2.2-2.7 mm long (Smetana 1988) ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . brevltarsls 
Elongate beetles; if < 3.0 mm long, some elytral intervals, pronotum, 

and head with numerous metallic spots ........................6 
6(5). Pronotum without distinct metallic spots, area between punctures gla

brous; parameres strongly dilated at mid-length (Fig. 16); 3.0-4.0 mm 
long ................................................ . rufipes 

Pronotum with distinct metallic spots, some of which may be confluent; 
parameres not strongly dilated at mid-length (Figs. 17-20) .......7 

7(6), Many pronotal metallic spots confluent; elytral intervals 1 to 7 basally 
wider and lighter than punctures, costae on 3, 4, 5, and 7 not dis
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tinctly raised; elongate parameres broadly meet apically (splayed out
ward in Fig. 20); 3.0-3.8 mm long ................... . subcupreus 

Pronotal metallic spots rarely confluent; if elytral intervals 1 to 7 have 
widened, pale, basal costae, costae on intervals 3, 4 and 5 and 7 are 
distinctly raised above intervals 1, 2, and 6 ....................8 

8(7). Metallic spots inconspicuous or absent between basal and medial costae 
on elytral intervals 3 and 4 and basally on interval 1; parameres 
sinuate laterally before widened apex (Fig. 17); smaller, 2.2-2.9 mm 
long .......................................... . neosquamifer 

Distinct metallic spots, which may be confluent basally on elytral inter
val 1 and between basal and medial costae or replacing costae on 
intervals 3 and 4; rarely < 2.9 mm long .......................9 

9(8). Basal and medial costae on elytral intervals 3 and 4 prominent, with 
costae on interval 4 more prominent than on 5; interval 1 with basal 
metallic spots almost touching or confluent; parameres sagittate at 
apex (Fig. 19); 2.8-4.0 mm long ...................... . squamifer 

Medial costa on elytral interval 3 and basal costa on interval 4 weaker 
than other costa on same interval, the latter usually replaced with 
metallic spots that are less confluent or costate than those on interval 
5; interval 1 with basal metallic spots separated by about width of a 
spot; parameres tapered to narrow apex (Fig. 18); 2.7-3.5 mm long 
........................................... . pseudosquamifer 

Hydrocbus brevitsrsis Knisch, 1922 
Distribution and Abundance: Not yet found in Wisconsin. Range: MN

MI-ON-PQ. 
Identification: The small size, robust shape, and lack of metallic spots are 

distinctive. Elytral intervals 5 and 7 are moderately costate and metallic in 
the apical third. Adults of the other small species, H. neosquamifer and H. 
setosus, have distinct metallic spots. 

Hydrochus currani Brown, 1929 
Distribution and Abundance: Uncommon statewide (Table 1). County

records: 3,6,8, 17, 19,25,39-40, 43, 45, 48-49,54, 57-59, 61,64,66, 68, 70. 
Range: BC-PQ-NY-WI-WA 

Habitat: All adults occurred in shallow ponds and marshes. 
Life Cycle: Adults were collected 27 March-22 August, 87% May -July 

and 39% in June. Two in March and one 22 August were teneral, suggesting 
late summer emergence and some overwintering of larvae or pupae. 

Identification: The robust shape (Fig. 15), rather small size, numerous 
golden, metallic spots, and lack of costae on pronotal intervals are distinctive. 
The numerous golden spots cause beetles to appear brown. 

Hydrochus granulatus Blatchley, 1910 
Distribution and Abundance: Rare statewide (Table 1). County records: 2, 

8, 39, 61, 71. Range: BC-PQ-NY-MN 
Habitat: Eight adults were collected from shallow ponds; one was found 

along a stream. 
Life Cycle: Adults occurred 11 April-3 September; those on 13 August 

and 3 September were teneral. 
Identification: The numerous metallic spots and complete lack of elytral 

costae distinguish adults from those of other larger, elongate Hydrochus. 
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Figures 14-20. Hydrochus adults. 14-15. (dorsal view). 14. H. granulatus. 15. H. CUT' 

rani. 16-20. Male parameres and penis drawn to same scale (ventral view with para· 
meres splayed outward). 16. H. rufipes. 17. H. neosquamifer. 18. H. pseudosquamifer. 
19. H. squamifer. 20. H. subcupreus. 

Hydrochus neosquamifer Smetana, 1988 
Distribution and Abundance: Fairly common statewide (Table 1). County 

records: 4-6, 14, 16, 20, 22, 25-26, 29, 32, 34, 39, 49-52, 54, 57-58, 61, 64, 
67-68,71. Range: ND-PQ-VA-MS. 

Habitat: Adults were collected from a variety of ponds and occasionally 
from marshes. 

Life Cycle: Adults occurred 11 April-25 September, 73% June-August. 
Teneral adults (45) occurred 10 June-14 September, 84% 6 July -10 August. 

Identification: The small size, bold silvery or golden elytral costae, and 
inconspicuous or absent metallic spots on many elytral intervals is diagnostic. 

Hydrochus pseudosquamifer Miller, 1965 
Distribution and Abundance: Common in southeast to rare in northwest 

(Table 1). County records: 6,17-18,24,37,39-40,42,44-49,52,54,58-59,61, 
63-72. 

Habitat: Almost all adults were collected from shallow ponds. 
Life Cycle: Adults occurred 27 March-1 October, 95% 1 May - 6 Septem

ber. Teneral adults (118) were found 8 June-l October, 99% 28 June-3 Sep
tember. 

Identification: Adults are most similar to those of the smaller H. neos
quamifer and larger H. squamifer, both of which have wider costate areas on 
the elytra. Elytral costae are narrow and poorly developed, and all intervals 
have metallic spots where they are not costate. The basal portion of elytral 
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interval 4 is rarely costate and always less costate than the basal portion of 
interval 5; in adults of H. squamifer and H. neosquamifer the basal portion of 
interval 4 is more costate than the basal portion of interval 5. 

Hydrocbus ruiipes Melsheimer, 1846 
Distribution and Abundance: Uncommon in southwest quarter (Table 1). 

County records: 49, 51-52, 54-57, 61. Range: WY-NY-FL-TX. 
Habitat: Almost all adults were collected from ponds, sloughs, and back

waters associated with large rivers. 
Life Cycle: Adults occurred 12 June-23 September, with 56% being col

lected 6 July, including the only teneral adult; 32% occurred in September. 
Identification: The relatively large size, elongate shape, and lack of metal

lic spots on the head, pronotum, or elytra is distinctive. Adults most resemble 
those of H. subcupreus, which also lack metallic spots on elytral intervals, and 
while having metallic spots on the head and pronotum, they are frequently 
confluent. Adults of H. subcupreus are narrower and more convex, and have 
more uniform and extensive elytral costae. In H. rufipes costae are greatly 
enlarged just past mid-length on elytral intervals 3 and 4 and before and past 
these costae on interval 5. Parameres of H. rufipes (Fig. 16) may be jomed 
apically as in H. subcupreus, but the outer margin is straight before the 
pointed apex and not convex. 

Hydrochus scabratus Muisant, 1844 
Distribution and Abundance: Very rare in north-central area (Table 1).

County record: 12. Range: WA-PQ-VA-TX. 
Habitat: One adult was collected from the margin of Douglas Creek in 

Price County on 20 August. 
Identification: The very large size, robust shape, and large oblique tuber

cles on the elytra are unique among Hydrochus adults. 

Hydrocbus setosus Leech, 1948. 
Distribution and Abundance: Very rare in east-central and south-central 

areas (Table 1). County records: 46, 61. Range: ND-MI-IL. 
Habitat: Single adults were found in a stream backwater and a small, 

roadside pond. 
Life Cycle: Adults occurred 30 April and 14 June; neither was teneral. 
Identification: Adults resemble only those of the larger H. currani, from 

which they are distinguished by characters in the key. While they lack costae, 
there is a coalescing of larger metallic spots on small tubercles past the middle 
on elytral interval 7 and to a lesser extent on interval 5. 

Hydrocbus squsmiier LeConte, 1855 
Distribution and Abundance: Very common statewide (Table 1). County 

records: 1-29, 33-61,64-72. Range: BC-NB·NJ-KS-ND-OR+CA. 
Habitat: Adults were collected from a wide variety of lentic habitats and 

occasionally from margins of streams. 
Life Cycle: Adults occurred 8 April-5 October, 80% June-August and 

95% May-September. Teneral adults (134) were found 23 June-1 October, 
83% mid-July-August. 

Identification: Separation from adults of H. pseudosquamifer is dis
cussed under that speCIes. Adults with exceptionally costate elytra resemble 
those of H. subcupreus. InH. subcupreus the basal portion of elytral intervals 
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1-7 have rather uniformly broad, flat costae, with only interval 3 somewhat 
higher, while in H. squamifer basal costae on intervals 3-5 and 7 are distinctly 
raised and that on 6 is weak or consisting of contiguous metallic spots. 

Hydrochus subcupreus Randall, 1838 
Distribution and Abundance: Uncommon in northwestern two-thirds, rare 

in southern and eastern thirds (Table 1). County records: 1-7, 9, 11, 13-15, 
17-18,29,31-33,36,57-58. Range: WI-PQ-VA-MI. 

Habitat: Most adults were collected from shallow ponds; a few were found 
in marshes and swamps. 

Life Cycle: Adults occurred 17 April-l October, 87% May-August. 
Most teneral adults (14) were found 28 June-22 August; one also occurred 5 
May in Douglas County. 

Identification: Adults could be confused only with those ofH rufipes and 
H squamifer; separation is discussed under those species. Hellman (1975) 
notes that farther south the pronotum is glabrous as in H rUfipes, and Sme
tana (1988) illustrates this condition, which apparently does not occur in Wis
consin. 

HYDROPHILINAE: BEROSINI-Berosus Leach, 1817 
Van Tassell (1966) completed a Ph.D. dissertation on the taxonomy and 

biology of Berosus in North and Central America, which was never published. 
She reported numerous biological observations that resulted from laboratory 
rearing. Shortly after mating, adults laid eggs in cases containing 2-5 eggs 
and fastened them to substrates under water; larvae hatched within 5 to 24 
days. A single larva was reared to adult in 74 days, spending 8 days as a 
terrestrial pupa. The aquatic larvae fed mostly on arthropods of suitable size. 
Richmond (1920) described larvae of two species and provided life history 
notes. 

Aquatic adults and larvae were collected with nets and bottle traps; 18% 
of adults were collected at light traps. Adults are well-adapted for swimming, 
having a dense fringe of long setae on the meso- and meta-tibiae and tarsi. 
They are distinctive because of their convex shape, elongate scutellum. meso
and metatarsal swimming hairs, and testaceous to brown elytra with several 
small. dark spots. Most species can be readily identified by using the key. 
Males have very large genitalia that are easily removed; those of all larger 
species are distinctive, providing an easy and precise means for identifying 
males. Larvae are easily recognized because of long lateral filaments on the 
first seven abdominal segments. These filaments apparently aid in respira
tion, allowing larvae of some species to overwinter under the ice; Berosus 
larvae were often the only insects remaining alive in bottle traps that were 
almost devoid of oxygen. Larvae of most species remain undescribed. 

Key to Species of Adult Berosus in Wisconsin 

1. Apical emargination of fifth abdominal sternum with two small teeth at 
center; mostly larger, > 4.2 mm long..........................2 

Apical emargination with one tooth or projection; mostly smaller, < 4.9 
mm long ..................................................7 

2(1). 	 Elytral striae very fine, especially on disc, lightly or not impressed at 
base; mesosternal carina with long, sharp, recurved spine, longer than 
posterior height of carina (Fig. 21); 5.4-7.1 mm long ....... . stylifer 
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Elytral striae coarser, usually distinctly impressed; anterior SJ?ine on 
mesosternal carina short, much shorter than posterior height of 
carina (Fig. 22).............................................3 

3(2). Metasternal process with pointed, projecting, posterolateral lobes (Fig. 
23) .......................................................5 

Metasternal process without projecting posterolateral lobes (Fig. 24) ... .4 
4(3). Female elytra with short, sharp, pre-apical tooth; male with apices of 

parameres separated and blunt (Fig. 25); 4.7-6.6 mm long... . hatchi 
Female elytra without a preapical tooth; male with parameres narrowed 

and touching apically (Fig. 26); 4.3-6.3 mm long ........ . fraternus 
5(3). Elytra of female shining, lacking reticulate microsculpture; male with 

parameres widened, rounded, and broadly touching at tip (Fig. 27);
4.2-6.3 mm long ..................................... . striatus 

Elytra of female with reticulate micr?~culptu~e; male with parameres 
narrowed at apex and not broadly Jomed (FigS. 28-30) ...........6 

6(5). Elytra of female with elongate dark spots in basal third on intervals 2 
and 3; male parameres wide, constricted basally (Fig. 28) and not 
curved downward before apex ....................... . infuscatus 

Elytra of female with dark spots indistinct, absent in basal third of 
interval 2; male parameres very slender and evenly curved downward 
to a sharp apex (Fig. 29) ............................ . ordinatus 

7(1). Each elytron with 10 black spots; eyes very large, width one-half interoc
ular distance or more; 3.7-4.9 mm long.............. . pantherinus 

Each elytron with at most 6 brown spots; width of eyes about one-third 
interocular distance .........................................8 

8(7). Head tan; female elytra shining, lacking reticulate microsculpture, and 
with prolonged apices and a preapical bump; paramereswith elon
gate, extremely slender apices; 3.4-4.8 mm long ........ . aculeatus 

Head black; female elytra with reticulate microsculpture and without 
prolonged apices; parameres rapidly narrowed and curved inward at 
apex; 3.3-4.9 mm long ............................. . peregrinus 

Berosus aculeatus LeConte, 1855 
Distribution and Abundance: Uncommon statewide (Table 1). County 

records: 3,9,14,28,39,41-42,49,51-52,54,56-57,60-61,63, 72. Range: VVI
ME-FL-MS. 

Habitat: Adults were collected from permanent ponds and sloughs. 
Life Cycle: All adults occurred 1 June - 29 August, except one on 3 Octo

ber; teneral adults occurred 16 June-16 July. Adults apparently do not over
winter, but die after mating and oviposition. Eggs probably diapause and 
overwinter; larvae hatch in early spring to produce adults by late Mayor 
June. 

Identification: The small size and almost completely testaceous color 
make adults easy to recognize. 

Berosus /raterllU8 LeConte, 1855 
Distribution and Abundance: Common in southern third to uncommon in 

northern third (Table 1). County records: 3-4, 6, 11-12, 17, 22-25, 27-33, 35, 
37-40,42-43,47-50,54,56-72. Range: BC-PQ-NJ-TN-CA. 

Habitat: Most adults were collected from permanent ponds; occasionally 
they were found in other lentic habitats or streams. 

Life Cycle: Adults occurred 22 March-6 November, 77% April-July and 
92% March-August; teneral adults (52) were found 22 March-ll October, 
with 40% occurring from March-May and 48% July-August. Adults and 
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21 

. 22 

26 27 30 

Figures 21-31. Berosus adults. 21-22. Mesosternal carina (lateral view from right). 21. 
B. styliter. 22. B. striatus. 23-24. Elevated metastemal process (ventral view). 23. B. 
striatus. 24. B. fratemus. 25-30. Apical 0.75 mm of penis and parameres (ventral view). 
25. B. hatehi. 26. B. fratemus. 27. B. striatus. 28. B. infuscatus. 29. B. ordinatus (FL). 30. 
B. stylifer. 31. Basal carina on abdominal sternum 1 Oateral view from right) of B. 
hatem. 

larvae obviously overwinter; the low number of teneral adults in June sug
gests eggs probably do not overwinter. The life cycle is probably univoltine 
with breeding throughout the spring and summer producing different cohorts. 

Identification: Adults are similar to those of H. hatchij separation is dis
cussed under that species. Male genitalia are distinctive (Fig. 26). 
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Ber08U8 batcbi Miller, 1965 
Distribution and Abundance: Fairly common in eastern two-thirds (Table 

1). County records: 19-20,24,34,38,40,43,45,47-48.57-59,61,65,67-68, 
70-71. Range: NT-PQ-NY-OR-BC. 

Habitat: Most adults were collected from temporary I>onds and marshes. 
Life Cycle: Adults occurred 22 March-3 September, all except one before 

1 July; teneral adults (10) were found 22 March -11 May. To produce teneral 
adults so early in spring, larvae must overwinter. The gradual increase in 
adult numbers into early June suggests larvae are the only overwintering 
stage. Adults probably mate in spring, lay eggs in temporary habitats as they 
dry, and then die. Eggs apparently diapause and hatch when flooded with 
water in late summer or autumn. 

Identification: The basal medial carina on the first abdominal sternum 
that rapidly disappears at the mid-length, is distinctive (Fig. 31). It is the only 
Wisconsin species in which males have blunt, separated parameres (Fig. 25); 
females have a unique preapical tooth on each elytron. 

BerOSU8 infuscatu8 LeConte, 1855 
Distribution and Abundance: Very rare in south (Table 1). County record: 

60. Range: WI-NC-FL-CA-MO. 
Habitat: One adult male was collected from a pond on 9 September. 
Identification: Male genitalia are distinctive (Fig. 28). Females are similar 

to those of another southern species, B. ordinatus, which was not found in 
Wisconsin. The reticulate micrOSCUlpture of the female pronotum is more dis
tinct than in B. ordinatus. 

Berosus ordinatus LeConte, 1855 
Distribution and Abundance: May not occur in Wisconsin. Range: NY

MA-FL-AL+IN+MN; the southern Indiana and central Minnesota records 
are disjunct. 

Identification: Male parameres (Fig. 29) are similar to those of H. fra
ternus, but more slender. Females could be confused with those of B. infusca
tus, as discussed under that species. Only Florida adults were seen. 

Berosus pantberinus LeConte. 1855 
Distribution and Abundance: Rare in south-central and southwest areas 

(Table 1). County records: 53, 60-61. Range: WI-WV-TX-NE. 
Habitat: All adults were collected from permanent ponds. 
Life Cycle: Five adults were found 11 May and three 4 October; individ

uals occurred 3 July, and 9 and 28 September. No teneral adults were col
lected. Adults probably overwinter in terrestrial habitats. 

Identification: The small size, 10 conspicuous black spots on each elytron, 
and large eyes are distinctive. 

Ber08us peregrinus (Herbst, 1797) 
Distribution and Abundance: Common in southern third to rare in north

ern third (Table 1). County records: 3, 14, 30, 37, 40, 42, 44, 47, 52, 54, 56-58, 
60-61,64.66-68,70-72. Range: ON-NS-FL-WY-WI. 

Habitat: Most adults (380) were collected in light traps. especially along 
the Wisconsin River; others were found in sloughs and ponds that usually 
were near large streams. 

Life Cycle: Adults occurred 16 June-27 October, 98.5% June- August. 
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Teneral adults (98) occurred 19 June-5 September, all except one by 10 
August. This suggests adults emerge during the summer, mate, oviposit, and 
die. Eggs probably diapause and hatch the following spring, with larval devel
opment being mostly completed by late spring or early summer. 

Identification: Adults are likely to be confused only with those of B. 
aculeatus, but the head is black, even in teneral specimens, and not just 
partially infuscate as in H. aculeatus. 

Berosus striatus (Say, 1825) 
Distribution and Abundance: Abundant statewide (Table 1). County 

records: 1-72. Range: BC-PQ-NC-IL-CA-WA+NT+FL. 
Habitat: Almost all adults were collected from permanent ponds; a few 

were found in other lentic habitats or streams. 
Life Cycle: Adults occurred 22 March-7 November, with significant 

numbers (98%) present April- September; peak numbers occurred May - June 
(49%). Teneral adults (532) were found 22 March-26 October, with all except 
four occurring 27 June or later; 53% occurred in August, 25% in July, and 
18% in September. Adults overwinter, probably in terrestrial habitats, and 
enter ponds in spring to mate and oviposit. Most larvae complete develop
ment throughout the summer. Rarely, larvae also overwinter, accounting for 
four teneral adults 22 March -7 May. 

Identification: Males have distinctive genitalia (Fig. 27), and females lack 
reticulate microsculpture on the elytra. The only other Berosus females in 
Wisconsin with a black head and no elytral microsculpture are those of B. 
pantherinus, which are smaller, have ten distinct spots on each elytron, and 
two spots on the pronotum instead of the parallel stripes found in B. striatus. 

Berosus styliier Horn, 1873 
Distribution and Abundance: Uncommon in western half (Table 1). 

County records: 10, 29-30, 50, 53, 55, 58, 60-61. Range: AB-WI-TX-AZ-MT. 
Habitat: Almost all adults were collected from ponds. 
Life Cycle: Adults occurred 31 May-7 November, 97% before October; 

teneral adults were found 31 May-3 July. An absence of adults before teneral 
specimens occurred in late spring, suggests eggs overwinter and hatch in 
early spring. Resulting adults probably mate and lay eggs during the summer 
and die, with eggs diapausing until the following spring. 

Identification: Adults are distinctive because of very fine and lightly 
impressed strial punctures on the elytra and the long, sharp, recurved spine at 
the anterior of the mesosternal crest (Fig. 21). Males have very broad para· 
meres (Fig. 30), and females have obsolete punctures on elytral intervals. 

HYDRAENIDAE 
Adults of Hydraenidae resemble Hydrochinae except for their verr small 

size ( < 2.0 mm) and antennae that have five segments past the cupule Instead 
of three. They typically inhabit sandy margins of streams or ponds. Perkins 
(1980) revised Hydraenidae in the Western Hemisphere, providing keys and 
descriptions for identification of adults of all known species, and also informa
tion about their habitat and distribution. Only 35 adults were found while 
collecting other water beetles in Wisconsin; no special effort was made to 
collect hydraenid adults, and because of their very small size, many were 
perhaps overlooked. Perkins (1976) described techniques for collecting these 
psammophilous beetles, which cannot swim. By disturbing their habitat, 
adults can be collected as they float inverted in the surface film where they are 
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Figures 32-37. Hydraenidae adults. 32-33. Male genitalia. 32. Hydraena pennsy
lvanica. 33. H. angulicollis. 34-37. Pronotum (dorsal view). 34. Gymnochthebius nitidus. 
35. Ochthebius cribricollis. 36. O. lineatus. 

more conspicuous because of their shiny air bubble. Based on Perkins' revi
sion, six species in three genera are likely to occur in Wisconsin and are keyed 
below; adults of only three species were found, mostly in ponds. Eggs and 
larvae of Ochthebius and Hydraena were described by Richmond (1920). 

Key to Species of Adult Hydraenidae in Wisconsin 

1. Ma;~:r6:ra~~~~e. ~ :~~~~ ~~. ~~~~~~~ ~~~ .4: .~~~.o.t~~ .~i~~.~r~~3 
Maxillary palpomere 3 not longer and broader than 4; pronotum without 

transparent borders .............................. . Hydraena 2 
2(1). Hydraena-Penis with a long, curled, tube-like extension past basal 

sclerotized area; apex of parameres sparsely setose (Fig. 32) ..•.... 

Pe~~' ia~k~g'~ "~~g; t~b~~lik~ ~~t~~~i~~' p~~t 's~i~~ot:~b:::t!~:~i~ 
parameres with numerous, conspicuous setae (Fig. 33) ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. angulicollis 

3(1). Sclerotized area of pronotum with anterolateral lobes and with a pair of 
emarginations on each side separated by a sharp point (Fig. 34) .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gymnochthebius nitidus 
Sclerotized area of pronotum lacking anterolateral lobes and with only

posterolateral emarginations (Figs. 35-36) ......•.•. .Ochthebius 4 
4(3). Ochthebius - Sclerotized area of pronotum with pronounced, angulate, 

posterolateral emarginations and lacking fovea (Fig. 35).......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0. cribricollis 

Sclerotized area of pronotum with less conspicuous posterolateral emar
ginations and with anterior and posterior fovea (Fig. 36) .........5 

5(4). Anterior and posterior foveae in raised mesal area of pronotum con
nected laterany by a sinuate groove (Fig. 36) ...........0. lineatus 

Anterior and posterior foveae in raised area of pronotum not connected 
laterally by a sinuate groove ........................ . 0. kaszabi 
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Gymnocbtbebius d'Orchymont. 1943 

Gymnocbtbebius nitidus jLeconte, 1850) 
Distribution and Abundance: Not yet collected in Wisconsin. Range: NT

PQ-NJ-MO-MT. 
Habitat: Adults probably inhabit margins of streams. 
Identification: No other species having anterolateral pronotallobes and 

lateral pronotal emarginations separated by a point (Fig. 34) occurs in eastern 
North America. 

Hydraena Kugelann. 1794 
Adults of the only two species likely to occur in Wisconsin were collected. 

Unfortunately, females from the Midwest cannot be reliably identified 
(Perkins 1980); 18 unassociated female Hydraena were collected statewide. 

Hydraena anl{uHco/Hs Notman, 1921 
DistributIOn and Abundance: Six male adults were collected from the 

north-central and northeast areas. County records: 9, 12, 18. Range: NT-ME
DE-MN-AB. 

Habitat: One male occurred in a river slough. the remainder in ponds. 
Identification: Characters in the key readily distinguish males from those 

of H pennsylvanica. 

Hydraena pennsy/vanica Kiesenwetter, 1849 
Distribution and Abundance: Probably statewide, since five male adults 

and two associated females occurred in the northeast, central, south-central 
and southeast areas. County records: 18, 37, 54, 66, 70. Range: MN·PQ·VT· 
VA·IL. 

Habitat: All adults occurred in ponds. 

Identification: Separation from H. angulicollis is discussed above. 


Ocbtbebius Leach, 1815 

Ocbtbebius cribrico/Hs LeConte, 1850 
Distribution and Abundance: Not yet found in Wisconsin. Range: BC-ND· 

SD-CA+MI+PQ. 
Habitat: Perkins (1980) suggested adults occur mostly in lentic habitats. 
Identification: Absence of pronotal foveae (Fig. 35) distinguishes adults 

from those of other Ochthebius occurring east of the Rocky Mountains. 

Ocbtbebius kaszabi Janssens, 1967 
Distribution and Abundance: Not yet found in Wisconsin. Range: AK·PQ

RI·ND·BC (Holarctic) 
Habitat: Adults probably occur in both lotic and lentic habitats. 
Identification: Pronotal foveae are distinctly separated and not joined 

laterally by a sinuate groove or depression as in O. lineatus (Fig. 36), 
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Ochthebius lineatu8 LeConte, 1852 
Distribution and Abundance: Probably statewide; four adults were col

lected. County records: 25, 52, 58, 61. Range: BC-MB-WI-TX-CA. 
Habitat: Adults were collected from ponds and a bog; Perkins (1980) 

noted that they also occur in lotic habitats. 
Identification: The sinuate groove or depressed area that connects lateral 

margins of the anterior and posterior foveae (Fig. 36) is distinctive. 
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GROUND BEETLES OF ISLANDS IN THE WESTERN BASIN OF LAKE ERIE 

AND THE ADJACENT MAINLAND (COLEOPTERA:CARABIDAE, 


INCLUDING CICINDELlNI) 


K. W. Will l ,2, F. F. Purrington l
, D. J. Horn l 

ABSTRACT 

We report 241 species representing 63 genera of ground beetles from the 
islands of the western basin of Lake Erie and selected mainland sites from a 
1991-93 survey, plus specimens examined in public and private collections, 
and previously published sources. Most species are generally distributed; 
however, a restricted population of Sphaeroderus schaumii schaumii we redis
covered is no doubt imperiled. Comparison of wing morphotype frequencies of 
the Lake Erie island species with mainland populations from studies in Ohio 
and Michigan support a hypothesis that vagility is of increased import in the 
islands. Regression and correlation analysis show a positive relationship 
between species number and island area, no correlation between species num
ber and distance from the mainland and an improved fit for a multiple regres
sion which includes collecting effort. 

The beetle fauna of the islands of Lake Erie has not been studied inten
sively. Inventories of other terrestrial invertebrates such as Lepidoptera
(Nault et al. 1989), spiders (Beatty 1988) and isopods (Dexter et al. 1988) have 
been published. 

Lake Erie's western basin archipelago contains 22 islands which are of 
land-bridge origin (Fig 1). Water filled the Erie basin ca. 4000 years b.p. 
isolating pre-existing dolomitic and limestone hills as islands (Forsyth 1988). 
Oak and maple forest, typical of the region, were most likely predominant on 
the islands. Native Americans intermittently occupied the islands; immi
grants arrived in the early in the 19th century and permanent settlements 
were established by 1822 (Mohr 1931). All islands larger than 0.01 km2 have 
had or presently have human inhabitants. Mining (Mohr 1931, Courter 1974) 
and viniculture (Boerner 1984) rapidly transformed and dominated the land
scape. Changes in flora of the islands are reported by McGormick (1968), 
Hamilton & Forsyth (1972), Boerner (1984), Duncan & Stuckey (1970). Rac
coons, rats, and feral cats are abundant on inhabited islands. Historically, 
free-r swine were found on South Bass Island. Tourism has supplanted 
mining an viniculture as the major economic base of the islands and distur
bance in upland areas has declined in recent years. Comparison of aerial photo
graphs from 1985 (Musgrave & Derenger 1985) with those taken in 1993 
during our survey showed no significant changes in the pattern of forestation. 

lDepartment of Entomology, The Ohio State University, Columbus, OH 43210. 
2Current address: Department of Entomology, Cornell University, Ithaca, NY 

14853. 
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Figure 1. Lake Erie's western basin archipelago. 

South Bass Island is a notable exception. Permanent structures have been 
built recently. primarily in forested areas. The history of severe perturbation 
in this region has no doubt altered the composition of the beetle fauna. 

The survey area contains a wide variety of habitats. The lake shore has 
sand. gravel or bedrock beaches. cliffs and coastal marshes (Herdendorf & 
Monaco 1988a, 1988b). Uplands are wooded with thin rocky soils and are 
typically mesic though extremely dry during mid-summer. Dominant hard
woods are maples (Acer sp.) and hackberries (Celtis occidentalisl. A few wet 
lowland areas support ash (Fraxinus sp.) and cottonwood (Populus deltoides). 
Abandoned agricultural sites are found in all stages of succession. Many of 
the islands are largely fallow or cultivated fields. 

MATERIALS AND METHODS 

Standard insect collecting techniques were employed (Southwood 1978). 
These included day hand-collecting and night band-collecting using a 
headlamp, aerial and sweep nets. ultraviolet and mercury-vapor light systems, 
pitfall traps and Malaise traps. Voucher specimens are held in the collections 
of KWill, F.Purrington or the F.T. Stone Laboratory (Put-In-Bay, Ohio) collec
tion. 

Additional data were gathered from collections at The Ohio State Univer
sity, F.T. Stone Laboratory and the Ashland County Historical Museum, 
Ashland, Ohio. Many specimens were collected by students, instructors and 
researchers at F.T. Stone Laboratory. Lindroth (1961-69) reported many spe
cies from the "north shore of Lake Erie"; however, only records specifically 
listed as Point Pelee or Pelee Island are reported here. 

We compared wing length data for macropters vs. brachypters from the 
Erie islands with data from two mainland studies: The Wilderness Center. 
Stark County, Ohio (Purrington et. al. 1989) and Manistee National Forest, 
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Table 1. Islands in the western Basin of lake Erie considered for testing assumptions of island 
biogeography. 

Ii Species Ii of dates Distance to 
Island (current) collected mainland (km) 

Green L 32 8 146 6.0 
Kelleys L 62 1132 31 5.1 
Middle Bass I. 21 329 10 9.5 
North Bass I. 25 285 8 13.3 
Pelee 1. 51 4270 4 13.5 
Rattlesnake 1. 11 26 1 9.5 
South Bass I. + Gibraltar 1. 112 637 128 4.5 
Starve 1. 2 1 1 4.0 
West Sister 1. 36 31 1 13.4 

Michigan (Liebherr & Mahar 1979). Like our survey, these studies employed 
pitfall traps and other collecting techniques designed to capture ground bee
tles not commonly collected in pitfall traps. 

In order to properly compare these three studies only species collected 
during 1981-93 were used for the island data and species considered to have 
questionable flight capabilities wBl:e omitted. Species were omitted based on 
the following criteria: 1. species \v:ith atrophied wing muscles (Lindroth 
1961-69), 2. species with reduced wings (but not fully brachypterous), 3. spe
cies that are wing-dimorphic or polymorphic. Shore species (five species, all 
macropters) found in the Lake Erie islands are omitted in order to control for 
an increase in macroptery related to the extensive shore habitat not found in 
the mainland sites. Wing length information is from Lindroth (1961-69), 
Liebherr & Mahar (1979), Erwin (1970), Purrington et. al.(1989) or from our 
inspection of specimens collected on the Lake Erie islands. Using these data, 
morpho types were tallied and comparison of similarity was done using chi
squared analysis. 

With data from 10 of these islands the assumptions of the island biogeog
raphy species-area and species·distance from the mainland paradigms (McAr
thur & Wilson 1967) are tested using simple and multiple regression analysis 
(Klinkenberg 1988). Variables considered were area, distance from the main
land and collecting effort. Islands considered in this study are listed in Table 
1. Distances to the mainland were taken from King (1988) or measured using 
topographic maps. Measurements of area were taken from Herdendorf and 
Monaco U988). Collecting effort is measured as number of unique collecting 
dates and pitfall trap-days. 

Gibraltar Island is sheltered by Put-In-Bay harbor and less than 400m 
from South Bass Island. The mercury-vapor security lights on Gibraltar 
Island were constantly "sampling" beetles from South Bass Island. Students 
at Stone Laboratory frequently collected samples from these lights. For these 
reasons all variables for Gibraltar Island are included in the South Bass 
Island totals. East Sister Island and Sugar Island were not systematically 
collected during the current period (1981-93) and so are not used in this 
analysis. Mouse Island is less than 500m from the mainland and cannot be 
considered separate from it. Species used are those collected during the 
1981-93 period. 

Correlation analysis was done to establish the relationships among spe
cies number, area, distance to the mainland and collecting effort. The species 
number-area relationship and species number-collecting effort relationships 
were analyzed using simple regression of log transformed data. Analysis was 
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also done using multiple regression for species number-area + collecting effort 
(number of collecting dates recorded) using log transformed data. 

RESULTS AND DISCUSSION 

Species are recorded for 13 of the 22 islands and 24 adjacent mainland 
sites. A total of 241 species was collected or recorded. Of these, 160 have most 
recentl:r, been collected during the "current" period (1981-93), 49 from the 
"recent' period (1950-1980), 26 known only from the "historic" period (pre
1950) and six are undated. Records prior to 1981 account for 43 of the 50 
s~ies found only on the mainland. Of the species reported here 46 are exclu
SIvely from Lindroth (1961-69). Lindroth's collections were made primarily in 
the mid-1950s when conditions existed that caused stratification of western 
Lake Erie (Britt 1955a). These conditions may have contributed to influxes 
noted by Lindroth. Most of the species reported by Lindroth were taken in 
beach drift. All species are listed in table 2. 

Overall, flight-wing lengths of the 241 sI>ecies from the Lake Erie islands 
were 84.6% (204) macropterous. 10.0% (24) brachypterous, 4.1% (10) dimor
phic or polymorphic and 1.2% (3) remain uncharacterized. 

Using the criteria above results of the x2 analysis were as follows: Lake 
Erie islands, 90.3% (132) macropters, 9.7% (13) brachypters; Stark County, 
Ohio, 74.1 % (43) macropters, 25.9% (15) brachypters; Manistee National For
est, Michigan, 67.7% (23) macropters, 32.4% (11) brachypters. The mainland 
sites did not differ significantly from each other h:2 = 0.45) and are signifi
cantly different from the Lake Erie islands (x2 =26.63, df=l, p=O.OOl). The 
islands have a higher occurrence of macropterous species than these mainland 
sites. This supports the hypothesis that macroptery is favored in the Great 
Lakes islands because of the increased importance of vagility for ground bee
tle colonization of these islands. 

As (1984) found that brachypterous ground beetle species in the Stock
holm archipelago, Baltic Sea, were more common than the adjacent mainland. 
Conclusions made by As (1984) are not comparable to those of the current 
analysis. The limnetic, atmospheric and epigaeic conditions of the Baltic 
Islands are sufficiently different so that analysis of those islands, and perhaps 
all other oceanic islands, may result in a different wing type compositions 
than those found on land-bridge, fresh water islands. In the Erie Islands 
differential success in re-colonization may maintain the high proportion of 
long-winged species on the islands. The dynamics involved in the colonization 
and re-colonization of islands in the Great Lakes maintains a relatively high 
number of macropterous species. This insular effect may only be found in 
fresh water islands and probably can not be applied broadly to all islands. 

Results of correlation analysis show a significant relationship between 
species number and area (Pearson correlation coefficient = 0.85) and species 
number and collecting dates (Pearson correlation coefficient = 0.63). No sig
nificant correlation between species number and distance from the mainland 
was found (Pearson correlation coefficient = 0.17). 

Simple regression of species-area shows a significant positive relationship 
(r2 = 0.72, p = 0.003). Regression analysis of species number and collecting 
dates fell below the level of significance (r2 = 0.41, P = 0.06). Multiple regres
sion done using both collecting effort and area showed a positive relationship 
(r2 = 0.77, F = 10.33, Significance F = 0.01 ). The multiple regression model 
does not add to the predictive ability of the model but explains variation to a 
greater extent as shown by the slight increase in the r2 value. The relationship 



Table 2. An annotated list of the ground beetles from the islands of western Lake Erie and adjacent mainland. Key to Sections of Table 2: :8 
SPECIES: N omenc1ature follows Bousquet & Larochelle (1993). listed alphabetically. Superscipt numbers refer to notes at the end of the table. 0'1 

• = introduced into North America (Bousquet 1992). 
LOCATIONS: Two-letter codes are used for islands and mainland counties. GI-Gibraltar I., Ottawa Co.• GR-Green L, Ottawa Co., KE-Kelleys 

1., Erie Co., MB-Middle Bass I., Ottawa Co., MC-Mainland Canada, Point Pelee. Ontario, ME-Mainland, Erie Co., MO-Mainland. Ottawa Co., NB
North Bass I., Ottawa Co., PE-Pelee I., Ontario, Canada. R8-Rattlesnake I., Ottawa Co., SB-South Bass I., Ottawa Co., WS-West Sister 1., Ottawa 
Co. 

PERIOD COLLECTED: H-Historical, refers to collections prior to 1950, R-Recent refers to collections made from 1950 through 1980, C
Current refers to collections made after 1980, ?-Period inferred by collector's period of activity, no date given.I+Date information not available 

FREQUENCY COLLECTED: This refers to collections only during the 1991,92,93 seasons and only in the study area. [+not collected during 
study, i.e. records from literature or specimen examined from a collection, o-only collected once and usually only one specimen, r-rarely collected, 
usually temporally or habitat restricted, u-uncommon, collected only in low numbers though often widespread, c-common, found abundantly in all --i 
suitable habitats, in good numbers. I 

m 
COLLECTION METHOD: a-aspirator, b-beating sheet, h-hand collected (typically diurnal collecting), l-headlamp (nocturnal collecting), mv G)

mercury-vapor light, D-aerial net, p-pitfall, a-sweep net. t-treading. uv-ultraviolet light. I+no information available ;;0 
mWING: M-macropterous, flight observed. m-macropterous. specimens checked. (m)-macropterous. literature referenced. (m)Brmacropterous. 

literature reference;dissection done and flight muscles atrophied. b-brachypterous. specimens checked. (b)-brachypterous, literature referenced. d ~ 
dimorphic. specimens checked and found to be dimorphic. (d)B-dimorphic. literature reference; specimens checked and all found to be brachypter ); 
ous, (dim-dimorphic. literature reference; specimens checked and all found to be macropterous. (d)-dimorphic. literature referenced. (p) ~ m
polymorphic. literature referenced. [+No information available C/> 

m 
SPECIES GI GR KE MB MC ME MO NB PE RS SB WS Period Freq Method Wing Z 
Acupalpus nanelluf Caseyl + R (m) 
A. partiarius (Say) + + R (m) ~ A. pauperculus DejefI + + RC r mvuv m 
A. pumilus Lindroth + R (m) 5 
A. rectangulus Chaudoir1 + HR (m) G) 

A. testaceus Dejean + + RC r a (m) ~ 
Agonum aeruginosfm Dejean + + C r ht m 
A. albicrus Dejean + R (m) 
A. crenistriatum (LeConte)1.4 HR? (m)+ + + 
A. cupripenne (S$V1 + C 0 m 
A. decorum (Say) + + + + + + RC u h (m) 
A. extensicolle (Say)? + + + + + + + + HRC c h (d)m 
A. ferreum Haldeman + C 0 h 1m)
A. galvestonicum (Casey)! + R (m) 
A. harrisii LeConte + C 0 h 1m) 
A. melanarium Dejean + + + + + HRC c hp m 
A. moerens Dejran + + + HC r h (m) 

0'1A. nutans (Say) + H (m) -0 
A. palustre Goulet + C 0 h 1m)
A. placidum (Say) + + + + HRC c h uv m+ 
A. punctiforme (SfY) + + + HRC c hu (m) 
A. rufipes Dejean + R 1m) 



Table 2. Continued. 

SPECIES GI GR KE MB MC ME MO NB PE RS SB WS Per:iDd Freq Method Wing 
8 

A. striatopunctatum Dejean l 

A. tenue (LeConte) 
+ 

+ 
R 
C 0 

(m) 
m 

A. thoreyi Dejean + C 0 mv (m) 
A. trigeminum LindrotR 
Amara angustata (Say) + + + + 

+ C 
HRC 

0 

r 
h 
hs 

(m) 
(m) 

A. apricaria (Paykullr 
A. conuexa LeConte + 

+ + C 
R 

r mv h (m) 
(m) 

A. cupreolata Putzeys + + + + RC r amv m 
A. exarata Dejean 
A. familiaris (Duftschmi~· 

+ + 
+ + 

RC 
C 

0 

r 
p m 

(m) -t 
A. littoralis Mannerheim 
A. pallipes Kirby 
A. quenseli (Schonherr)l 

+ 
+ + 

+ C 
C 

HR 

r 
r 

hpmv 
mv 

m 
m 
(p) 

I 
m 
G) 
;0 

A. rubrica Haldeman + C 0 (m) m 

Amphasia interstitialis (Say) 
A. sericea (T.W. Harris) 
Anisodactylus agricola (Say)lO 
A. caenus (Say) 
A. carbonarius (Say)1,4 
A. discoideus Dejean 
A. harrisii LeConte 

+ 
+ + 

+ + 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

HC 
C 
C 
C 

HR 
HRC 

C 

0 

u 
u 
0 

r 
0 

mvuv 
hlp 
mv 

h 

m 
m 

(m)B1 
m 

(m) 
(m) 
m 

~ 
s;: 
"" m 
VI 
m 
Z 
0 

A. kirbyi Lindroth 
A. melanopus IH~eman) 
A. ouularis (CaseI)
A. rusticus (Say) 

+ 
+ 

+ 

+ 
+ 

C 
RC 
R 
H 

r 
0 

h (m) 
1m) 
(m) 
(m) 

~ r
0 
G) 

A. sanctaecrucis (Fab~cius) + + + C r (m) ~ 
A. uerticalis (LeConte) + R (m) 
Apenes sinuatus (Say) 1 
Apristus latens (LeCon!fl 
A. subsulcatus (Dejean) + 

+ 
+ 

+ 

R 
HR 
C r ha 

(m) 
(m) 
(m) 

Badister grandicefs Caseyl + R (m) 
B. ocularis Casey 
B. reflexus LeConte + 

+ R 
C 0 h 

(m) 
(m) 

"§ 
:

B. transuersus Casey 
Bembidion affine Say + + + + + 

+ 
+ + 

C 
C 

r 
c 

uv 
uvmvt 

(m) 
M 

I\J 
!Xl 

B. americanum Dejean + + HRC c h (m) Z 
B. bifossulatum (LeCo~te) + C 0 mv m ? 
B. confusum Hayward 
B. cordatum (LeConte) 

+ 
& 

R 
C r h 

1m) 
m 

B. frontale (LeConte) + + C r a (m) 



B. impotens Casey + + + 	 + C
B. lacunarium (Zimmermann)l2 + + C
B. obscurellum (Motschultzsky) + 	 C
B. patrueie Dejean + + + + + + + HC
B. planum (Haldeman)l3 + + + + + + C
B. punctatostriatum Say + 	 C
B. quadrimaculatum (Linne,)l4 + C 
B. rapidum (LeContel + + + + + + + + + C
B. rolandi Fall + 	 C
B. rupicola (Kirby) + + 	 + C
Brachinus altemans Dej~an5 + 	 H
B. americanus (LeCo~te) +
B. cordicollis Dejean +
B. cyanochroaticus ETnl5 + + 	 C
B. fumans (Fabricius) + H
B. janthinipennis (De~ean)2 + +
B. kavanaughi Erwin +
B. tenuicollis LeConte2 +
Bradycellus congener (LeConte) + + C
B. nigriceps LeConte + 	 + + C
B. rupestris (Say) + 	 + HC
B. tantillus (Dejean) . + 	 + C
Calathus gregarius (Say)l6 + 	 + + RC 
C. opaculus LeConte4 	

H+
Calleida punctata LeContr + + + + + + HRC 
Calosoma extemum (S:2'l + 	 R
C. scrutator (Fabricius) . + + 	 + HR
C. wilcoxi LeContel 

Carabus goryi Dejeanl + H 
+ 	 H

C. maeander F. von Waldheim4•17 + 	 H
C. serratus Say4 + 	 H
Chlaenius aestiuus Sayl8 + + + + + + + HRC 
C. breuilabris LeCoy.se + C
C. cordicollis Kirby + + 	 + + + HRC
C. emarginatus Say + + 	 + + HRC
C. impunctifrons Say + + + + 	 HC
C. laticollis Say + 	 H
C. lithophilus Say + 	 C
C. nemoralis Say + 	 + HRC 
C. pennsyluani~us Say20 + + + + + + HRC
C. pusillus Say + 	 R
C. sericeus (J:<'orester)4 + + + H 

c 
r 
0 
c 
c 
r 
0 
c 
0 

r 

r 

u 
0 
r 
u 
c 

r 

c 
0 
u 
r 
u 

0 
0 

u 

tuv mv m 
h b 	 :g 

0'1m 

hat m 

h (m) 


m 

a 

auvmv 
h 

uv m 
(m) 
(h) 
(m) -i 

:J:h 	 m m 
m Q
(d) ;;0 

m
(m) ~ (m) 

r 
huvmv (m) » 

uv m m '" ah (m) en 
mmvh (m) Z

hIp d 
m 0 

~(m) 0(m) . 
(m) 0 

Q(m) 
(b) ~ 
(b) 

(d)B 
phI (d)B 

h (m) 

h m 

h (m) 


hp 	 (m) 
(m) 


h (m) 

(m) 
(m) 0
(m) 
(m) 

http:LeCoy.se


Table 2. Continued. 

SPECIES GI GR KE MB MC ME MO NB PE RS SB WS Period Freq Method Wing 
(). 
I'V 

C. tricolor Dejean21 

Cicindela formosa Say3,4.22 

C. hirticollis Say 

+ + + 
+ 

+ 
+ 
+ + 

+ + 
+ 
+ 

+ + HC 
H 

HC 

c 

r 

pmvuv 

n 

m 
1m) 
m 

C. punctulata Oli1W
C. repanda Dejean 
C. scutellaris LeConte4•24 

C. sexguttata Fabricius3,4 
Cliuina americana Dejean25 

C. bipustulata IF abricius) 
C. impresse{rons LeConte 
Colliuris pensyluanica (Linne') 
Cratacanthus dubius (Beauvois)26 
Cyclotrachelus freitagi Bousquet 
C. sodalis (LeConte) 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 

+ 

HRC 
HRC 

H 
H 
RC 

HRC 
C 
C 
C 
C 

HRC 

r 
c 

u 
c 
c 
0 

0 

r 
u 

n 
n 

t 
huvmv 
huvmv 

h 
I 
hi 

M 
M 
(m) 
1m) 
1m) 
M 
M 
(m) 
(d)B 

b 
b 

-! 
:t: 
m 

G> 
;;0 
m 

Cymindis limbftus (Dejean)l + R (m) ~ 
C. pilosus Say 
C. platicollis (Say)l 
Dicaelus ambiguus ~a.-Sen.3,4.27 
D. elongatus Bonelli .4 
D. purpuratus B~Slellil 
D. sculptilis Sa¥ 
D. teter Bonelli 
Diplocheila assimilis (LeConte)4 
D. impressicollis (Dejean) + 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

R 
HR 
H 
H 

HRC 
H 
H 

RC 

c 

r 

hlp 

h 

(d) 
(m) 
(h) 
(b) 
(h) 
b 

(h) 
(m) 
m 

'); 
A 
m 

'" m z 
0 
~ 
0 r
0 

D. major (LeConte) 
D. obtusa (LeConte)l 
D. striatopunctata (LeConte) 
Discoderus parallelus (Haldeman)l 
Dyschirius erythrocerus LeConte 
D. haemorrhoidalis (Dejean)4 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

RC 
R 
C 
R 
C 
H 

r 

r 

0 

h 

hp 

mv 

m 
(m) 
m 

(m) 
(m) 

G> 
en 
-! 

D. integer Le~~nte 
Dyschirius sp 
Elaphropus anceps (LeConte)30 

+ + 
+ 

+ 
+ 

C 
C 
C 

0 

r 
0 

mv 

a 

(m) 
h 
m 9: 

E. ferrugineus (Dejean) 
E. saturatus (Casey) 

+ + 
+ 

C 
C 

r 
0 

h 
m 

I'V 
,00 

E. uiuax (LeConte) 
E. xanthopus (Dejean)l 

+ 
+ 

C 
R 

0 a m Z 
!' 

Elaphrus caJifomicus M~nerheim 
GaJerita janus (Fabricius) ,4 + 

+ + + 
+ 

RC 
HR 

0 h (m) 
(m) 

Geopinus incrassatus (Dejean) + + + HC 0 (m) 



Harpalus affinis lSchrank). 
H. caliginosus Wabrlcius) 
H. compar lLeC£nte)
H. eraticus Say ,4 
H. erythropus Dejean 
H. faunus Say 
H. fulgens Csw 
H. IongicoUis LeConte 
H. pensylvanicus DeGeer 
H. providens Casey 
H. puncticeps (Steph~). 
H. somnulentus Dejean 
Lachnocrepis parallela (Say)1 
Lebia analis Dejean 
L. atriventris Say 
L. fuscata Dejean 
L. grandis Hentz 
L. lobulata LeCo'!te l 

L. pumila Dej~ I 
L. solea Hentz 

L. tricolor Say4 

L. viridipennis Dejean 

L. viridis Say 

Leptotrachelus dorsalis (Fabricius) 

Lophoglossus scrutator LeC0!l~ 

Loricera pilicomis IFabriciu~ 

Loxandrus minor lChaudoir) 

L. velocipes Cas~f 

Loxandrus sp A 

Loxandrus sp B34 


Microlestes brevilobus Lindroth35 

M. Unearis lLeConte)l 

Mioptachys flavicau~ lSay) 

Myas coracinus (Say) 3 

Nebria lacustris Casey 6 

Notiobia nitidipennis (LeConte)37 

N. sayi (Blatchley) 
N. terminata lSay) 

Omophron ameri~um Dejean 

O. robustum Hom 

O. tessellatum Sai 

Oodes amaroides Deje:lr1 


O. americanus Dejyan 

O. brevis Lindroth 

+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ + 

+ 

+ 

+ 
+ 
+ 

+ 
C 

HRC 
HRC 

+ + H 
+ 

+ 
+ + + 

+ 
+ HC 

HC 
+ + + RC 

+ 
+ 
+ 

+ 
+ 

+ 

+ + + 

+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 

C 
HRC 
RC 
C 
R 

+ R 
+ + C 

+ C 

+ 
+ + RC 

C 
+ R 

+ C 
+ R 

+ + 
+ H 

HC 
+ + + + HRC 

+ + C 

+ 
+ C 

C 
+ R 
+ + RC 

+ C 
+ C 

+ + + RC 

+ 
+ 

+ 
R 
C 

+ R 

+ 
+ 

+ 
C 

RC 

+ 
+ 

+ 
+ + + 

+ 
+ 

C 
C 

HC 
+ H 

+ R 
+ + R 
+ + + RC 

+ R 

u 
r 
c 

u 
0 
r 
r 
c 
u 
c 

u 
0 
r 
0 

0 

0 
c 
r 
r 
0 

r 
0 
0 
r 

r 

r 
0 
0 
u 
u 

u 

uv m 
mv m ~ 

uvmv (m) 
(m) 
(m) 
1m) 
1m) 
1m) 

mvuvl 	 lm) 

lh (m) 


mvuv M 

(m) 

-4
(m) :r: mb (m) 

G)uv lm) ;;Q
(m) m 

uv (m) ~ 
(m) . 

a m » 
7<: mlm) en

lm) m 
(m) Z 

uvmvb (m) 0 
uvmv lm) 

h m ~ 
0 
r-h m 

(m) G) 

h m ~ h m 
h m 
h (m) 

(b) 
(m) 
(b) 


Ih m 

uv m 


(m) 

uv m 

uv (m) 


(m) 0

lm) 
w 

lm) 
hmv M 

(m) 



Table 2. Continued. 


SPECIES GI GR KE MB MC ME MO NB PE RS SB WS Period Freq Method Wing g: 

Panagaeus fasciatus Sayl + R (m) 
Paratachys oblitug (Casey) 
P. proximus (Say) 9 + 

+ + 
+ 

C 
C 

r 
u uv 

m 
M 

Patrobus longicomis (Say)40 + + + + + + HR?C u hI d 
Perigona nigriceps (Dejean)· + C 0 mv (m) 
Platynus cincticollis (Say) 
p. decentis (Say)4 
P. hypolithos (Say)4 
P. tenuicollis (LeConte) 

+ 

+ + 

+ 

+ + 
+ 

+ 

+ 

HRC 
H 
R 

RC 

u 

r h 

(m) 
(m) 
(b) 
(b) 

Plochionus timidus Haldeman 
Poecilus chalcites (Say) 
P. lucublandus (Say) 
Pterostichus adoxus ~Say) 
P. atratus (Newman)4 
P. caudicalis (Say) 

+ + 

+ + 

+ + 
+ 
+ + 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

C 
RC 
HC 
C 

HRC 
RC 

0 

c 
c 
u 
c 
r 

uvmvl 
uv h p 

h 
hlp 

1m) 
m 
m 
(b) 
b 

(m) 

~ 
:J: 
m 
(j) 
:;0;) 
m 

P. commutabilis (Motschultsky) + + RC 0 h (m) ~ 
P. corvinus (Dejean) 
P. ebeninus (Dejean) 
P. femorolis (Kirby) 

+ 
+ 

+ 
+ + 

C 
RC 
H 

0 

0 
h (m) 

1m) 
(d) 

); 
;;0;: 
m 
Cr> 

P. luctuosus (Dejean) 
P. melananus (IlligerI42• 
P. mutus (Say) 1 
P. novus Straneo 
P. srygicus (Say) 
P. tristis (Dejean) 
Scaphinotus elevatus(Fabricius)3,43 
Scarites quadriceps Chau1rir 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 

HC 
C 

RC 
R 

RC 
C 
H 

HR?C 

u 
c 
u 

c 
u 

u 

h 
hp 
h 

hlp 
h 

h 

(m) 
d 

(m) 
(hI 
b 
h 

(bl 
m 

m 
Z 
0 
3: 
0 
r
0 
(j) 

~ 
S. subterraneus Fabricius 
Schizogenius ferrugineus Putzeysl 

+ + + + 
+ 

+ + + + + HR?C 
HRC 

u h m 
(b) 

S. lineolatus (Say) 1 
S. sulcifrons Putzeys 
Selenophorus ellipticus Dejeanl 
S. hylacis (Say) 
S. opalinus (LeConte) + 

+ 
+ 
+ 

+ 

+ 
+ 

C 
R 
R 

RC 
C 

0 

0 
r 

uv 

m 

1m) 
m 
m 

'if 
S. pedicularis Dejean 
S. planipennis LeConte l 

Sphaeroderus shoumii Chaudoir45 
Stenolophus caroonarius (Dejean)l 

+ + 
+ 
+ 

+ 

RC 
H 

HRC 
R 

0 

r 

mv 

lp 

(m) 
1m) 
b 

(m) 

h) 

S1J 
Z 
!J 

S. comma (Fabricius) + + + + + + + RC c huvmv m 
S. conjunctus (Say) + + RC 0 m 
S. lecontei (Chaudoir) + + + + + + + + + + RC c huvmv m 
S. lineola (Fabricius) + + + + RC r 



S. rotundatus LeConte + + RC 0 m :g
S. rotundicollis Haldeman + + RC 0 (m) 01 
Stenolophus sp.4 4 + + + C u mv 
Tachyta nana (Gyllenhal) 7 8 + + C u h 
Tetragonoderus fasciatus (Hald.)4 + + C c h 
T'richotichnus autun.tnalis (Say) + + HR 
T. dichrous (Dejean) + R 
T. vulpeculus (Say) + + RC r hi uv 
Zuphium americanum Dejeanl + R 

Additional Records: East Sister I.-Current period, Chlaenius tricolor, Pterostichus melanarius; Mouse I.-Current period, T'richotichnu5 vulpeculus. 
Nebria lacustris, Chlaeniu5 tricolor, Agonum placidum; Sugar I.-Historic period, Pterostichus atratus, Amphasia interstitialis; Starve I.-Current 
period. Stenolophus lecontei, Historic period, ChlaeniU5 cordicolli5; Mainland Sandusky Co. USA-Historic Period, Cicindela repanda, Dicaelu5 -t 

elongatus, Pterostichus stygicus m 
r 

Gl 
;;0lLindroth (1961-69,; 2Erwin (1970'; sF.T. Stone Laboratory collection; -Irrhe Ohio State University Collection; 5Ashland m 

County Historical Museum Collection; 6Found with Brachinus cyanochroaticus and Diplocheila major.; 7Lindroth ~ 
(1961-69' reports short-winged examples (not from our study area), eight individuals from various islands were exaruined, 
all have fully reflexed wings.; 8Collected in fallow vineyard by sweeping forbs.; 9Found in weedy and disturbed areas.; ~ 

mIOLindroth (1961-69) regards wings as too small to be functional. Dissections of several individuals from Green I. revealed U> 

wings reflexed at the tip and fliF;ht muscles atrophied. Flight is not possible.; lIOn sand mixed with organic material on m 

Kelleys I. and Pelee I. beaches; 1 In Lindroth (1961-69) in "damp moss and leaves in shady places", all specimens collected Z oduring our survey were on the lake shore (in gravel on South Bass 1. and in coarse sand on Pelee 1.; 13Lindroth (1961-69' 
gives habitat as near" rivers and brooks". Found among the dolomitic gravel at the edge of the wave splash. Difficult to ~ 
collect as they move rapidly in the interstitial spaces. Probab~ occurs on gravel beaches throughout the island re¢on. 
14Subspecies oppositum Say; 15Found with Agonum decorum; 1 Lindroth (1961-69) reports a single long-winged speCImen 8 
from Nova Scotia. One hundred individuals were inspected for wing development and only one macropter (female) was ~ found.; 17Author-Fischer von Waldheim; 18Lindroth (1961-69) notes as found near running water and in flood plains. In 
the islands this species was found well away from open water but in moist habitats. Found at night climbing the trunks of 
small trees up to one meter off the ground. Lindroth (1961-69) notes this is a wing dimorphic species (polymorphic). Fifty 
specimens were examined and all found to be true brachypters.; 19Found abundantly under limestone slabs on the shore of 
Pelee and Kelleys islands. Larvae were numerous in the early summer. Both adult and larvae were very active, foraging 
among the rocks.; 200ne specimen reared from a larva found in the sand on Kelleys I. beach.; 21Found feeding on slugs.; 
22Subspecies generosa De)eani 230bserved probing moist sand and capturing larval Diptera on Middle Bass I.; 24Sub· 
species lecontei Haldeman; 2 Adults found alive, burrowing in the substrate under decaying flotsam.; 26Lindroth 
(1961-69) records the short-winged form from Tex. & N.Mex and the lon§;,winged form from S.C. & N.B. The single 
example from our study was brachypterous.; 27Author is LaFerte-Senectere; Subspecies intricatus LeConte. This species 

0occurs in areas of moderate perturbation. Often found among myrtle (Vinca minor). Observed at night climbing tree 01 

trunks to one meter high. Found feeding on worms.; 29Specimens key to D. globulosus Say in Lindroth (1961-69), 
Bousquet (1988) however, does not differentiate between D. globulosus and D. longulus LeConte.; 3OCollected among the 
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duckweed on mud edge of a stagnant rool of water.; 31Colleeted I'll.i.ve from drift materl8J. on-K.elleys 1.; 32Collected alive 
among decaying eel grass on the grave beach.; 33Single female is part of a species complex (Allen 1972). The known range 
L. extendus is the only species in the complex near the study area.; 34Single female either L. vitiosus Allen or L. duryi 
Wright; 36Collected live from drift.; 36Found on moss covered rocks at the edge of the wave splash zone.; 31Lindroth 
(1961-69) reports this species as "appearing in great numbers among drift". That ma~ have represented a rare event. Only 
taken once in our survey and no other records were found for the island region.; Subspecies fluvialis LeConte.; 39All 
specimens on Green I. came to uv light during a very short period a just after dusk.; 4ClChecked 7 for wing length; 5 short 2 
long. One long-winged specimen from South Bass I. and one from West Sister I. Lindroth (1961-69) reports that the -I 

Imacropterous form is "rare".; 41Several found feeding on fresh hickory nut meat from nut scraps left by feeding squirrels.; m 
42Introduced to North America from Europe via ship ballast (Lindroth 1957, Spence 1990) and first recorded ill Nova G> 

;:0Scotia in 1926 (Lindroth 1961-69). Lindroth (1961-69) notes this species in southern Ontario (no date given) and Western m 
Ontario (Fort William 1948). The exact period of introduction into the islands cannot be deduced, however, it is probably ~ 
more recent than 1948. Long-wing predominance is reported to be a sign of recent introduction and subsequent extension :;
of the species' range (Lindroth 1961-69), In stable, established populations the short-winged form is more common 71: 

m(Lindroth 1949,1961-69). The islands have an extremely high number of long-winged individuals. Of the 388 individuals en 
95.5% (370) were macropters. The high percentage of macropters in the island ,Population could be evidence that the m 

introduction of P. melananus to the islands was relatively recent. Trap studies ill Alberta, Canada (Niemela & Spence Z 
o1991) showed proportions of macropters varying from 15% to 75% in all sites where more than two individuals were 

collected. The high rate at which the long-winged form has been observed to occur in the islands seems to support a recent ~ introduction hypothesis. However, populations found on the islands may be subject to constant influxes of long-winged gcolonizers which maintain the skewed proportion.; 43Subspecies flammeus Haldeman. The only data on this specimen, 
"Castalia Marsh" is very dubious.; 44Lindroth (1961-6~ reports this from the shore of Lake Erie but during our survey ~ 
this species was found only in mesic woods and fields.; Lindroth (1961-69) states "true" S. nitidicollis Chev. is restricted 
to Newfoundland, "form" brevoorti LeConte. is found in the northern mainland and subspecies schaumi Chaudoir is found 
in Ohio, Michigan and Virginia. Bousquet & Larochelle (1993) report the correct spelling as schaumii, author Chaudoir 
and the author of nitidicollis is Guerin-Meneville. The population on the islands is Sphaeroderus shaumii shaumii; 46rfwo 
males from West Sister L, one female from South Bass I., and a teneral female from Kelleys L seem to have external 
characteristics that lie between S. conjunctus and S. rotundicollis. Genitalia of the males do not appear to conform to the 2: 
descriptions of any of the species in Lindroth (1961-69). Wing is a small scale. This may represent a "sunk" species which 
is in fact distinct or a new species.; 47Subspecies inomata (Say); 48Author is Haldeman. ~ 

Z 
o 
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Figure 2. Sphaeroderus shaumii shaumii Chaudoir. 

of collecting effort to species number accounts for some variation in the data 
which is an artifact of non-uniform sampling. 

Ground beetle species number does show a significant positive relationship 
to area as predicted by the island biogeographical theory and no negative 
relationship exists between distance from the mainland and species number. 
This is consistent with the predicted species supersaturation (sensu King 
1988) of land-bridge islands, but is not conclusive and must be considered in 
light of human activity on the islands. Extensive disruption has occurred and 
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virtually no portion of the islands can be said to have been undisturbed. 
Supersaturation prior to human settlement of the islands no doubt existed 
with a different species composition. Human disturbance of habitats may 
cause differential extirpation. Ground beetle colonizers arriving with humans 
either constitute a small enough number as not to alter the equilibrium or 
their ability to disperse to all islands equally, creates an equilibrIUm simulat
ing supersaturation. 

Tlie snail-eating ground beetle, Sphaeroderus schaumii schaumii 
Chaudoir (Fig. 2), is represented by more than a dozen specimens collected on 
South Bass Island prlOr to 1935. Scattered records from outside the study
area exist for Ohio and Michigan but none more recent than 1962. Other 
putative subspecies are found in the southern Appalachians. During our sur
vey we rediscovered a population on South Bass Island. Four males were 
collected and one female caught and released. The site where all specimens
were found is upland maple·liackberry woods (Boerner 1984). A single large 
oak tree and a prominent dolomite ridge, exposed above the surface, suggests 
that up to the present the immediate area has escaped development. Similar 
areas on South Bass Island were simultaneously sampled but no S. s. 
schaumii were found. The collection site is extremely small and threatened by 
development. The great paucity of recent records indicates that the habitat 
and this species are threatened in Ohio. A lack of recent systematic publica
tions on the Cychrini in eastern North America leaves the taxonomic delinea
tion of Sphaeroderus species and subspecies unclear. Preservation of the habi
tat where this ground beetle is found is an immediate necessity. Further 
surveys of mainland areas in the recorded range of S. s. schaumii for extant 
populations are needed. 
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ABUNDANCE AND FLIGHT ACTIVITY OF SOME HISTERIDAE, 

HYDROPHILIDAE AND SCARABAEIDAE (COLEOPTERA) IN SOUTHERN 


QUEBEC, CANADA 


Claire Levesque and Gilles-Yvon Levesque l 

ABSTRACT 

We collected adult beetles with four unbaited flight intercept traps in 
southern Quebec, from early May through late October, in 1987, 1988 and 
1989. We captured a total of 146 Histeridae (9 species), 668 Hydrophilidae (29 
species) and 428 Scarabaeidae (25 species), including 25 Holarctic or intro
duced species in North America, mainly non-forest hydrophilids and scarabs. 
The Sphaeridiinae and Aphodiinae represented, respectively, 78% of hydroph
ilid catches and 86% of scarab captures. We suggest that adults of Aphodius 
prodromus, the most common scarab species, are generalist detritivores. 
Overwintered adults of this species, mainly females, flew in spring, and new 
generation adults occurred mainly in October. We also studied the seasonal 
flight activity of three histerid species (Aeletes politus, Geomysaprinus obsi
dianus, Margarinotus lecontei), ten hydrophilid species (Anacaena prob. lutes
cens, Cercyon analis, C. assecla, C. haemorrhoidalis, C. lateralis, C. minuscu
lum, C. pygmaeus, Cryptopleurum minutum, Helophorus orientalis, 
Hydrobius fuscipes) and three other scarab species (Aphodius granarius, A. 
rufipes, Dichelonyx albicollis). All these species are probably univoltine in 
southern Quebec. 

The adults and larvae of Histeridae are chiefly predators of other insects 
and their larvae, and most species are associated with decaying organic mate
rial, dung, and carrion (Davies 1991). The Hydrophilidae can be divided into 
two groups: aquatic and terrestrial. The aquatic species occur in a wide range 
of habitats, but most prefer shallow standing water. The terrestrial species 
(only subfamily Sphaeridiinae in Canada) live in most kinds of decaying 
organic matter. Adults of most hydrophilid species, both aquatic and terres
trial, are scavengers (Roughley 1991). Species of the large family Scarabaeidae 
are found in a wide variety of habitats. Many species are dung feeders or 
scavengers, and adults of some groups provide the larvae with food (McN a
mara 1991). Many economically important species are phytophagous, with the 
larvae living in the soil and feeding on roots, and the adults feeding on leaves, 
flowers, and fruits. Larvae of other scarab species live in dead logs (Campbell 
et al. 1989). Coprophilous species of Histeridae, Hydrophilidae and Scara
baeidae are often studied together, particularly in research on pest fly control 
(see Adlun 1986; Geden and Stoffolano 1987; Cervenka and Moon 1991; Peitz
meier et al. 1992). However, little is known of the abundance and seasonal 
activity of these three families in Canada, except for some scarab pests (see 

1291 rue des Diarnants, Fleurimont, Quebec, Canada JIG 4Al. 
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Campbell et al. 1989). It should also be noted that the ecological and economic 
importance of beetles associated with organic debris is largely unknown in 
Canada; it is true for aquatic and terrestrial species, particularly for histerids. 
We found many individuals of these three f!lmilies in flight intercept traps, 
during a study of beetles in a raspberry (Rubus idaeus L.) plantation and 
adjacent sites in southern Qu~bec. Some phytophagous scarabs may be pests 
in raspberry plantations (Campbell et al. 1989). We present results on the 
faunal composition of Histeridae, Hydrophilidae and Scarabaeidae in four 
sites adjacent to a raspberry plantation in southern Qu~bec, and also the 
seasonal flight activity of some abundant species, over a three-year period 
(1987-1989). 

MATERIALS AND METHODS 

The beetles were collected from early May through late October on a 
raspberry farm at Johnville (45°26'N, 71 °41'W, about 240 m a.s.1.), near 
Sherbrooke, in southern Qu~bec, Canada. We studied beetles flying close to 
the ground with unbaited flight intercept traps at four sites: (1) an open site 
near the center of the plantation (A), about 20 m from raspberry plants; (2) an 
open site near a permanent pond (B), about 5 m from raspberry plants; (3) a 
pine woods-raspberry field boundary (C); and (4) an adjacent pine woods (D) 
dominated by eastern white pine, Pinus strobus. These traps were not located 
between rows of raspberry plants because of grower's activities and public 
access during harvest. Flight traps were modified from the large-area "win
dow" trap design promoted by Peck and Davies (1980). Each consisted of a 
gray 1.5 mm mesh window screen (1.22 m height, 1.52 m width, about 1.85 m2 

of sUrface) fastened to a wooden frame. The frame itself was suspended by two 
lateral triangular wooden supports (1.83 m at the base, 1.25 m height), 2-4 cm 
over a set oftwo galvanized metal pans (25 by 61 cm at the top, 7.5 cm deep) 
which were placed directly on the ground. The insects were caught in the pans 
partially filled with 2% formalin solution into which a few drops of detergent 
were added. We installed one flight trap in each site. In the pine woods (D), the 
trap was operated in 1988 and 1989 only. Samples were collected twice a week 
and were pooled on a weekly basis. Levesque and Levesque (1992) presented 
detailed informations about study sites (including a sketch-map of the rasp
berry farm) and sampling method. 

RESULTS AND DISCUSSION 

Abundance of catches in flight traps. We captured a total of 146 Histeri
dae (9 species), 668 Hydrophilidae (29 species) and 428 Scarabaeidae (25 spe
cies) (Table 1). 

HISTERIDAE. Aeletes politus (LeC.) and Geomysaprinus obsidianus (Casey) 
were the two most abundant histerid species in the two open sites (A and B), 
whereas A. politus and Margarinotus lecontei Wenzel were the most common 
species at the woods-field boundary (C) (Table 1). 

HYDROPHILIDAE. We collected 18 to 24 hydrophilid species in each of the 
three flight traps (A, B and C) near the raspberry plants. Only three species 
were captured in the adjacent pine woods (D) (Table 1). Fifteen of the 29 
Johnville species belonged to the subf!lmily Sphaeridiinae (genera Cercyon 
Leach, Cryptopleurum Mulsant and Sphaeridium Fab.), and they included 
78% of hydrophilid catches. Cryptopleurum minutum (Fab.) was the most 
abundant species in the two open sites (23% of catches in site A, 34% in site 
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Table 1. Total catches of Histeridae, Hydrophilidae and Scarabaeidae species in flight traps at 
Johnville, Quebec (1987-1989). 

Open 
site 

Open 
site 

near near Boun- Pine 

Family and species 
center 

(A) 
pond 
(B) 

dary 
(Cj 

woods8 

(D) Total 
Biogeo;:
graphyb 

HISTERIDAE 
Acritus nigricomis (Hoffmann) 1 1 I 
Aeletes palitus (LeC.) 
Athalus sedecimstriatus (Say) 
Geamysaprinus obsidianus (Casey) 

38 
1 

11 

25 

17 

12 

2 

75 
1 

30 
Hister depurator Say 
Margarinotus egregius (Casey) 4 8 

5 5 
12 

Margarinotus lecontei Wenzel 
Platysoma coarctatum J.E. LeC. 
Platysoma lecontei Marseul 

Total 50 

2 

4 
52 

14 

37 

1 
1 

7 

17 
1 
4 

146 
Number of species 3 5 5 3 9 

HYDROPHILIDAE 
Anacaena prob. lutescens (Stephens) 
Berosus striatus (Say) 
Cercyon anaUs (Payk., 
Cercyon assecla Smet. 
Cercyon haemorrhoidalis (Fab.) 
Cercyon lateralis (Marsh.) 
Cercyon minusculum Meish. 
Cercyon pygmaeus (Ill.) 
Cercyon quisquilius (L.) 
Cercyan terminatus (Marsh.) 

25 
4 

24 
15 
23 

5 

17 
4 
1 

16 
4 
9 
5 

11 
3 

6 

6 

79 
32 
8 

15 
27 
2 

83 

7 
1 

47 
8 

33 
182 
66 
16 
22 
51 
6 
1 

H 

I 

I 
I 

I 
I 
I 

Cercyon unipunctatus (L.) 
Cercyon ustulatus (Preyssler) 2 

1 
2 

I 
I 

Crenitis digesta (LeC.) 
Crenitis monticola (Horn) 
Cryptopleurum minutum IFab.' 
Cryptopleurum subtile Sharp 

3 
1 

50 
2 

2 

49 
6 

2 

25 
2 

7 
1 

124 
10 

I 
I 

Cymbiodyta blanchardi Horn 
Cymbiodyta uindicata Fall 
Helaphorus angusticollis d'Orch. 
Helophorus frosti Smet. 

7 
1 
1 

3 
1 

1 1 
10 
2 
1 

Helophorus grandis III 
Helaphorus orientalis Mots. 
Hydrobius {uscipes (L.) 
Hydrochus sp. 
Laccobius reflexipennis Cheary 

2 
11 
14 
1 
1 

4 
9 

10 
6 
1 

1 

6 
26 
25 
1 
2 

I 
H 
H 

Paracymus subcupreus (Say) 
Sphaeridium bipustulatum Fab. 
Sphaeridium lunatum Fab. 
Sphaeridium scarabaeoides (L.) 

Total 

6 
1 

221 

5 
1 
1 

145 

1 
1 
1 

211 91 

11 
3 
2 
1 

668 
Number of species 24 18 18 3 29 

SCARABAEIDAE 
Aegialia humeralis Brown 
Aphodius aenictus Cooper & Gordon 
Aphodius distinctus (O.F. Milller) 
Aphodius erraticus (L.) 
Aphodius fimetarius (L.) 
Aphadius granarius (L.) 
Aphadius leopardus Hom 

5 
2 

7 9 

1 

5 
16 
3 

1 
1 

1 
1 
6 
2 
5 

32 
3 

I 
I 
I 
I 

Continued 
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Table 1. Continued. 

Open Open 
site site 
near near Boun- Pine 

Family and species 
center 

(A) 
pond 
(B) 

dary 
(C) 

woodsa 

(D, Total 
BiogeOj, 
graphy 

SCARABAEIDAE (cont., 
Aphodius manitobensis Brown 4 4 
Aphodius prodromus (Brahm; 92 60 117 6 275 I 
Aphodius rubripennis Hom 2 1 3 
Aphodius rufipes (h) 19 19 I 
Aphodius ruricola Melsh. 2 I 1 4 
Aphodius stercorosus Melsh. 1 I 
Ataenius strigatus (Say) 3 3 
Bolboceras liebecki (Wallis) 
Dialytes striatulus (Say) 

1 7 
7 

8 
7 

Dichelonyx albicollis (Burm.) 24 2 26 
Diplotaxis tristis Kirby 1 1 
Hoplia trifasciata Say 1 1 2 
Macrodactylus subspinosus (Fab.) I 1 2 4 
Onthophagus nuchicorols (L.) 1 1 I 
Phyllophaga sp. I 4 5 
Serica atracapiUa (Kirby) 1 2 3 
Trichiotinus assimitis (Kirby) 2 2 
Trox variolatus Melsh. 5 5 10 

Total 114 75 221 18 428 
Number of species 10 6 19 7 25 

a Not sampled in 1987. 

b H = Holarctic species, I = Introduced species in North America 


B), while Cercyon assecla Smetana was common at the woods-field boundary 
(37% of catches) and in the pine woods (91% of catches), Seventeen Holarctic 
or introduced species in North America mentioned by Roughley (1991) were 
present at J ohnville (63% of all hydrophilid catches). Almost all these individ
uals were collected in the three flight traps (A, B and C) near the raspberry 
plants (Table 1). 

Anacaena prob. lutescens (Stephens), Helophorus orientalis Mots. and 
Hydrobius fuscif!es (L.) were the most abundant aquatic Hydrophilidae col
lected at Johnville (Table 1). These two later species may frequent a wide 
range of aquatic habitats, particularly shallow standing pools with plenty of 
vegetation (Smetana 1988). 

SCARABAEIDAE. The Scarabaeidae were most diverse at the woods-field 
boundary, characterized by a very heterogenous vegetation, with 19 of the 25 
scarab species collected at Johnville (Table 1). Fifteen aphodiine species (gen
era Aegialia Latreille, Aphodius Illiger, Ataenius Harold and Dialytes Harold) 
represented 86% of all scarab catches. Aphodius prodromus (Brahm) (64% of 
all scarab catches), an exotic species, was predominant in the three sites (A, B 
and C) near the raspberry plants (Table 1). Only seven species from Johnville 
were introduced in North America according to McNamara (1991), but these 
represented 79% of catches in the four flight traps. We captured only four 
adults of Macrodactylus subspinosus (Fab.) (Table 1), one of the eight pest 
scarab species known to attack raspberry in Canada (Campbell et al. 1989). 

THREE FAMILIES. Almost all the histerids belonged to native species in the 
four sites (Table 1). Native hydrophilids constituted 18% of catches in the site 
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A, 14% in the site B, 46% in the site C, and 99% in the site D. Nearctic scarabs 
represented about 7% of captured individuals in the two open sites (A and B), 
28% at the boundary and 67% in the pine woods. Hence, individuals of non
native species of Hydrophilidae and Scarabaeidae were more frequently 
caught in the traps A, B and C than in the pine woods. We observed a 
depauperate fauna of the three families in the site D. 

Most exotic Sphaeridiinae and Aphodiinae caught at Johnville are 
coprophilous species that often coexist in European and North American pas
tures (e.g. Kessler and Balsbaugh 1972, Merritt and Anderson 1977, Hanski 
1980a, Heijerman 1990, Cervenka and Moon 1991, Peitzmeier et al. 1992). All 
the species of Cercyon and Cryptopleurum from Johnville occur in various 
kinds of decomposing organic matter (Smetana 1988). According to Gordon 
(1983), the introduced species of Aphodius in North America are mostly gener
alist dung feeders. Aphodius rufipes (L.) occurs in the forested mountain 
regions in the northeastern North America, whereas the other species prefer 
open pastures and bovine dung (Gordon 1983). Large numbers of Aphodius 
prodromus in the unbaited flight traps at Johnville would indicate that adults 
of this species feed on other kinds of decomposing organic matter and they 
would be generalist detritivors. Larvae of Aphodius granarius (L.) may dam
age the roots of grasses and sprouting corn in North America (Campbell et al. 
1989). 

Merritt and Anderson (1977) studied the dynamics of insects in cattle 
droppings in four Californian ecosystems; they argued that the numbers of 
species and individuals were lowest in areas where environmental factors were 
more limiting. Apparently it was also the case at J ohnville since the pine 
woods (D), a site WIth very sparse vegetation, supplied little opportunities for 
most species of Histeridae, Hydrophilidae and Scarabaeidae, except for Cel'
cyon assecla. Most species captured at Johnville would be associated with 
organic debris, probably decaying vegetable matter; the vegetation was rich
est in the three sites near raspberry plants than in the pine woods (see Leves
que and Levesque 1992). 

Seasonal flight activity of some abundant species. HISTERIDAE. The micro
histerid Aeletes politus flew primarily from May to July (Fig. 1). Over the 
three-year period (1987-1989), we observed one flight period in Geomysa
prinus obsidianus (in summer, mainly in July) and in Margarinotus lecontei 
(from May to July) (Table 2). We suggest that the flight period of these three 
species would be their reproduction period, and that A. politus and M. lecontei 
overwinter as adults, whereas G. obsidian us overwinters as larvae. 

HYDROPHILIDAE. The aquatic hydrophilids Anaceana prob. lutescens, 
Helophorus orientalis and H ydrobius {uscipes flew mainly in May at J ohnville 
(Table 2). We observed two tenerals of H. fuscipes in July-August. Apparently, 
these three species are univoltine and overwinter as adults in southern Que
bec. Adults of these species flew probably from terrestrial overwintering sites 
towards aquatic habitats in May. According to Larson (1987), all Canadian 
aquatic hydrophilid species are probably univoltine, with overwintering in the 
adult stage. In Europe, H. fuscipes probably breeds during early summer, and 
the new generation adults would emerge in late summer or during autumn 
(Obrtel 1972, Landin 1976). However, H. orientalis females from Waterloo 
(southern Ontario) flew from late April until early November, the largest 
numbers occurring during June and July (Angus 1970). 

Cercyon analis (Paykull) flew from May until August, mainly in July 
(Table 2). We observed the flight of Cercyon assecla from May to October, 
chiefly in spring and early summer (May-July), and we captured three tenerals 
in July-August (Fig. 1). 

'I\vo flight periods were observed in Cercyon haemorrhoidalis (Fab.), from 
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Figure 1. Seasonal abundance of Aeletes po[itus, Cercyon assecla, Cercyon haemor
rhoidalis, Cercyon pygmaeus and Cryptopleurum minutum at Johnville (Quebec). 

May until July. and in September-October (Fig. 1). Peak captures occurred in 
May and a few tenerals were present during the first period. In Illinois, John· 
son (1975) found this species in small-mammal carcasses in a sugar maple 
forest, from April through October, chiefly during September and October. In 
southern England, Hanski (1980b) collected adults in dung-baited pitfall traps 
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Table 2. Seasonal abundance of some species in flight traps at J oimville, Quebec (1987-19891. 

Beetles caught 
Family and species May June July Aug. Sept. Oct. 

HISTERIDAE 
Geomysaprinus obsidian us 
Margarinotus lecontei 5 

8 
8 

19 
4 

3 

HYDROPHILIDAE 
Anacaena prob. lutescens 
Cercyon analis 
Cercyon lateralis 
Cercyon minusculum 
Helophorus orientalis 
Hydrobius fuscipes 

37 
7 
7 
1 

23 
16 

4 
6 
3 

13 
1 
5 

3 
19 
2 
4 

3T 

2 
1 
1 
4 

IT 

1 

2 

3 

SCARABAEIDAE 
Aphodius granarius 
Aphodius rufipes 
Dichelonyx albicollis 

20 

2 

11 

22 

1 
9 
2 

9 1 

T - Tenerals. 

from April until October, and they were very common from June to Septem
ber. 

We caught Cercyon lateralis (Marsh.) from May until August, and also a 
few adults in October (Table 2). In Poland, Klimaszewski and Peck (1987) 
found this species in large numbers during May (386 beetles), and only two 
individuals in August, in the fungus Polyporellus squamosus. However, in 
southern England, Cercyon lateralis occurred throughout the whole season 
(April-October) in baited pitfall traps, mainly in May-June and August
September (Hanski 1980b). According to Kessler and Balsbau~h (1972), this 
species was common from mid-June to late September in bovme manure in 
South Dakota. 

We collected Cercyon minusculum Melsh. from May to August, mainly in 
June (Table 2). Cercyon pygmaeus (IlL) flew from May to October, and two 
tenerals were caught in autumn (Fil:f. 1). This species was common between 
mid-June and late September in bovme manure in South Dakota (Kessler and 
Balsbaugh 1972). In southern England, adults of this species were captured in 
baited pitfall traps from May to October (Hanski 1980b). 

We believe that Cercyon analis, C. assecla, C. haemorrhoidalis, C. lateralis, 
C. minusculum and C. pygmaeus are univoltine in southern Quebec. However, 
Hanski (1980b) argues that all the species of Cercyon are multivoltine in 
southern England where climatic conditions are milder than in Quebec. 

Cryptopleurum minutum flew from May until August, with peak captures 
in May (Fig. 1). In Missouri, this species preferred older cattle manure and 
was most abundant during the first week of August (Wingo et al. 1974). In 
southern England, adults were collected in baited pitfall traps from April until 
September, mainly in August (Hanski 1980b). Differences between our obser
vations and those of previous studies may be associated with the overwinter
ing stage, the type of activit X (flight or breeding), the use of bait and/or 
climatic differences between SItes. 

SCARABAEIDAE. Overwintered adults of Aphodius granarius flew in spring 
and in early summer (Table 2). This species is possibly univoltine in southern 
Quebec, while Campbell et aI. (1989) suspect the presence of two generations 
per year in southern Ontario. This species was most abundant in May in fresh 
cattle manure dung pats in Minnesota (Cervenka and Moon 1991). Heijerman 
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Figure 2. Seasonal abundance of females and males of Aphodius prodromus at Johnville 
(Quebec). 

(1990) argued that A. granarius was a summer species in mammal faeces in 
The Netherlands. However, in southern England, this species was collected in 
baited pitfall traps from April until July, and mainly in June (Hanski 1980b). 

We observed two flight periods in Aphodius prodromus: the first in early 
season (May-June) probably during the breeding period of overwintered 
adults, and the second in late season (September-October) characterized by 
the presence of several new generation adults (Fig. 2). Over the three-year 
study, we collected more females than males (2.3"': 1.0 &) during the first flight 
period, and the sex ratio was more close to one (1.2 "': 1.0&) over the second 
flight period. Our observations agreed generally with previous studies in Min
nesota and in Europe (Hanski 1980b. Holter 1982, Adam 1986, Cervenka and 
Moon 1991). 

Aphodius rufipes was primarily captured in July and August (Table 2). 
This species is univoltine and overwinters as prepupae (Holter 1979). In 
Europe, this species is also captured mainly in late summer (August), and 
coprophagous adults are observed from April until October (Hanski 1980b, 
Holter 1979, 1982). 

Dichelonyx albicollis (Burm.) flew from May until July, mainly in June 
(Table 2). This melolonthine species possibly overwinters as larvae, and new 
emerged adults are active only during the breeding period. According to Dil
lon and Dillon (1972), this species occurs in late spring and feeds on pine 
foliage in eastern North America. 

THREE FAMILIES. Most of the abundant species flew mainly in spring and/or 
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in early summer (J une-J uly) in the four sites at J ohnville. All the abundant 
species are probably univoltine in southern Quebec. 
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DENDROCTONUS VALENS AND HYLASTES PORCULUS (COLEOPTERA: 

SCOLYTIDAE): VECTORS OF PATHOGENIC FUNGI (OPHIOSTOMATALES) 


ASSOCIATED WITH RED PINE DECLINE DISEASE. 


Kier D. Klepzig,I,2,3 Eugene B. Smallei and Kenneth F. Raffa2 

ABSTRACT 

A study was conducted to determine whether Dendroctonus valens and 
Hylastes porculus could vector their commonly associated fungi to red pine. 
Field collected adult D. valens transmitted Leptographium terebrantis, Lepto
graphium procerum and Ophiostoma ips into 45%, 30%, and 5%, respectively 
of the wounded red I>ine roots onto which they were caged. Field collected H. 
porculus transmittea L. terebrantis, L. procerum and O. ips into 55%, 40%, 
and 5%, respectively, of the wounded red pine roots onto which beetles were 
caged. None of the control roots, which were mechanically wounded only, were 
found to contain O. ips, whereas only one control root contained L. terebrantis 
and only one control root contained L. procerum. This work demonstrates that 
D. valens and H. porculus can vector their associated Leptographium fungi to 
red pine trees and that these organisms are likely involved in red pine decline 
disease. 

Red pine decline disease (RPDD), also known as red pine pocket decline 
and mortality (Klepzig and Cummings-Carlson 1988), has been detected with 
increasing frequency at various locations throughout the Lakes States within 
30-50 year old red pines (Pinus resinosa) (Raffa and Hall 1988, Klepzig et al. 
1991). This syndrome is characterized by an expanding circular region of dead 
trees and peripheral trees with reduced growth rates. Root systems of declin
ing trees exhibit high levels of mortality and infestation with vascular, stain
ing fungi particularly Leptographium terebrantis Barras and Perry and Lepto
graphium procerum (Kendrick) Win2field. Ophiostoma huntii (Robins. -Jeff. 
& David.) and Ophiostoma minus (I1:edgcock) Sydow & Sydow also were iso
lated from root crowns of declining trees (Klepzig, 1989). Trees farther (> 9 m 
away) from the region of mortality have higher growth rates, lower levels of 
root mortality and lower levels of infestation with stain fungi than do trees at 
or near the margin of mortality. 

Five species of root- and lower stem-infesting insects have been associated 
with RPDD (Klejlzig et al. 1991). Three root weevils (Coleoptera: Curculioni
dae), the root collar weevil, Hylobius radicis Buchanan, the pales weevil, Hylo
bius pales (Herbst), and the pitch eating weevil, Pachylobius picivorus (Ger

1Department of Plant Pathology, University of Wisconsin - Madison, Madison, WI 
5370~. 

Department of Entomology, University of Wisconsin-Madison, Madison, WI 
5370R' 

Current address: Southern Forest Experiment Station, USDA Forest Service, 
Pineville, LA 71360. 
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mar) were consistently associated with areas where trees had already severely 
declined or died. Two bark beetles (Coleoptera: Scolytidae), the red turpentine 
beetle, Dendroctonus valens LeConte, and Hylastes porculus Erickson, were 
consistently associated with the leading edge of the expansion of decline. In 
these areas trees were either asymptomatic or showed only slight symptoms 
of decline. All five of these insects consistently carry L. terebrantis and L. 
procerum and occasionally Ophiostoma ips (Rumbold) Nannf. A third bark 
beetle, the pine engraver, Ips pini (Say), consistently carries O. ips. The 1. 
pini - O. ips complex is invariably associated with the ultimate death of 
declining trees, and thus is assumed to play an important role in the syndrome 
(Klepzig et al. 1991, Raffa & Klepzig 1995). 

Klepzig et al. (1991) proposed a model to explain the etiology of RPDD. 
According to this model, root and lower stem-infesting insect-fungal com
plexes colonize trees, and subsequently reduce their resistance against the 
tree-killing primary stem-infesting 1. pini and O. ips. This model assumes that 
(1) Root beetles associated with RPDD carry L. terebrantisand L. procerum in 
the field and vector them into susceptible hosts; (2) Vectored fungi are patho
genic when deposited in beetle-created wounds; (3) Pathogenic fungi progress 
through root grafts; and 4) Root infestation reduces host resistance against
stem-infesting 1. pini - O. ips complexes. Data supporting assumption (3) were 
described in Klepzig et al. (1991) and support is provided for assumptions (2) 
and (4) in Klepzig (1994). Part of assumption (1), thatD. valens and H. porcu
Ius are capable of carrying certain ophiostomatoid fungi under field conditions 
has also been verified. Klepzig et al. (1991) determined that 73% of D. valens 
and 46% of H. porculus carried L. terebrantis in Wisconsin. Because D. valens, 
a bark beetle which typically infests the lower stem of stressed or healthy 
pines, and H. porculus, a bark beetle which typically infests the roots of 
stressed trees or stumps, were most closely associated with areas of advanc
ing decline, these two species were the focus of this study. The purpose of this 
study was to further test assumption (1) by determining whether D. valens 
and H. porculus can transmit these associated fungi to red pine. 

Leach (1940) proposed four rules of proof to demonstrate insect transmis
sion of pathogens responsible for plant disease. Insects must: (1) be com
monly associated with diseased plants; (2) visit susceptible plants under con
ditions suitable for transmission; (3) carry inoculum in the field; and 4) 
successfully transmit the pathogen to plants under laboratory conditions. 
Only a few conifer root insects have been demonstrated to vector fungi accord
ing to these criteria. Most recently, Nevill & Alexander (1992) used Leach's 
postulates to demonstrate the ability of H. pales and Pissodes nemorensis 
Germar (Coleoptera: Curculionidae) to vector L. procerum to white pine. Wit
cosky et al. (1986) used the same criteria to demonstrate that Hylastes 
nigrinus (Mannerheim) (Coleoptera: Scolytidae), Pissodes fasciatus LeConte 
(Coleoptera: Curculionidae), and Steremnius carinatus (Boheman) (Coleoptera: 
Curculionidae) could vector L. wageneri Harrington and Cobb to Douglas-fir 
(Pseudotsuga menziesii). We tested Leach's postulates with H. porculus and 
D. valens and their associated fungi, primarily L. terebrantis, L. procerum and 
O. ips. Because the biology and host preference of the root infesting Hylastes
spp., especially H. porculus, remain poorly understood, a related objective of 
this study was to determine the propensity of these beetles to enter and tunnel 
within living trees. 
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MATERIALS AND METHODS 

Vectoring of Associated Fungi to Red Pine Roots by D. valens and H. 
porculus; An experiment was conducted in 1990 to determine the rates of 
transmission of L. terebrantis, L. procerum, and O. ips to roots of healthy, 
mature red pine and to roots of stumps by field-collected H. porculus and D. 
valens. The study plot was located in a healthy 44-yr.-old red pine plantation 
in the River Valley School Forest near Arena, Iowa County, Wisconsin. 

Ten stumps, from a thinning conducted approximately 10 yr. before the 
experiment, and 10 apparently healthy trees were selected for treatment. 
Stumps were determined to be grafted to the communal root system charac
teristic of mature red pine plantations (Stone 1974), based on previous obser
vations (Klepzig et al. 1991) and the fresh quality of their phloem. Three major 
(5 to 10 cm in diameter) lateral roots were exposed per tree (or stump) and 
subjected to one of three treatments: One root was mechanically wounded 
with a 1 cm diameter cork borer, and the disk of phloem replaced cleanly on 
the wound. This served as the control treatment. The other two roots per tree 
and stump were artificially infested with adult beetles. One root per tree ( or 
stump) was infested with one adult female and one adult male D. valens. The 
third root on each tree and stump was infested with one adult female H. 
porculus. The roots were artificially wounded by removing a 2 X 5 cm rectan
gular section of outer bark. After the beetles were placed on the exposed 
surface of the root xylem, the bark and phloem section was replaced, the entire 
wound area was covered with a 3 X 6 cm section of plastic window screen (1 
mm2 mesh) and the screen was stapled onto the root. All treatments were 
applied at least 20 cm away from the trunk along the length of the root. 

All roots were reburied, marked with flags, and sampled after 1 wk. 
Samples of xylem and or phloem tissue surrounding the sites of artificial 
infestation attempts were aseptically removed, placed in plastic bags, stored 
on ice and transported to the laboratory. In the laboratory, all tissue samples 
were surface-disinfected with ethanol, cut into smaller pieces using a flame 
sterilized scalpel, and placed on a selective medium for isolating ophiostoma
toid fungi (Hicks et al. 1980). Isolation plates were examined after 3 to 4 d. 
Any colonies resembling stain fungi were noted, transferred by hyphal tipping 
to obtain pure cultures and identified by comparison with reference cultures 
from the collections of E. B. Smalley (University of Wisconsin-Madison I and 
T. C. Harrington (Iowa State University). Tree and stump root data were 
combined, as there were no differences based on host condition. Data were 
analyzed using a x2 contingency table. 

Colonization of Living Red Pines by H. porculus. Efforts to establish H. 
porculus in 20 healthy unwounded red pine roots failed. Therefore, a second 
study was conducted in 1989 to determine whether this insect would enter 
living, but biotically stressed red pines. The study site was a 26-yr.-old red 
pine plantation exhibiting symptoms of RPDD in the Bakken's Pond Wildlife 
Management Unit, Sauk County, Wisconsin. Sixteen trees which were located 
along the margin of decline and thus were known to have hi~h levels of root 
mortality (ca. 75%) and infection (ca. 25%) with stain fungI (Klepzig et al. 
1991) were selected. 

One major (5-10 cm in diam.) lateral root was exposed on each tree. Field 
collected adult beetles were caged onto the roots, at least 20 cm away from the 
trunk. In one method, three adult female and two adult male H. porculus were 
placed on the root surface underneath a 5 X 7 cm rectangular section of plastic 
window screen (1 mm2 mesh). The edges of this screen were then fastened to 
the root with staples. Otherwise, the root was not wounded. Four living and 
two dead trees were infested in this manner. In the second method, a 3 X 5 cm 
rectangular area of bark and phloem was removed from the root before the 
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Table 1. Frequency of isolation of Leptographium terebrantis. Leptographium procerum. and 
Ophiostoma ips from wounded roots of living red pine trees and stumps. exposed to infesta
tion with DeTfdroctonus valens and Hylastes porculus adults or mechanical wounding (Con
troll. Total x = 32.49, P= 0.0001. 

Treatment 
D. valens H. porculus Control 

Fungus Isolated (n 20) (n 20) (n"" 19) 

30% 5% 90% 
L. terebrontis 45% 55% 5% 
L. 30% 40% 5% 
O. 5% 5% 0% 

beetles were placed on the xylem. underneath the screen section. Three living 
and two dead trees were infested using this method. In the third method, a 2 
cm diameter hole was drilled into the root, one adult female and one adult male 
H. porculus, were placed in the hole and the hole was sealed with one half of a 2 
cm diameter gelatin capsule. Three such holes were drilled in each root. Three 
living and two dead trees were infested using this method. All roots were 
marked with flags and reburied. After 4 d, all roots were uncovered and caging 
materials were removed. The surfaces of the phloem and xylem within the 
roots were carefully examined for signs of beetle infestation. 

RESULTS 

Vectoring of Associated Fungi to Red Pine Roots by D. valens and H. 
porculus. Gallery construction rates by field-collected adult D. valens and H. 
porculus were relatively low. Hylastes porculus constructed galleries within 
15% of the roots onto which they were caged. The average length of H. porcu
Ius galleries was 2.7 cm. Dendractonus valens entered 25% of the roots into 
which they were introduced, constructing galleries that averaged 5.6 cm in 
length. No significant differences between roots of trees or stumps were noted 
in frequency of entry by D. valens or H. porculus. 

Both D. valens and H. porculus introduced their naturally borne fungi 
into the roots of stumps and trees (Table 1). The vectoring frequencies in roots 
or stumps of trees did not significantly differ, so the data were pooled. 
Hylastes porculus adults vectored L. terebrantis, L. procerum and O. ips to 
55%, 40%, and 5%, respectively, of the wounded roots upon which they were 
caged. Only 5% of the wounded roots artificially infested with H.lorculus 
yielded no fungi in isolations. Dendroctonus valens adults vectore L. tere
brantis, L. procerum and O. ips to 45%, 30%, and 5%, respectively of the 
wounded roots upon which they were caged. Only 30% of the wounded roots 
artificially infested with H. porculus yielded no fungi in isolations. Only lO% 
of mechanically wounded control roots yielded fungi. Leptographium tere
brantis and L. procerum were each isolated from one control root, however, no 
insect galleries were observed in these roots. The isolation of these fungi from 
control roots may have been due to contamination or to low levels of these 
fungi in the soil. 

Colonization of Living Red Pines by H. porculus. Adult H. porculus 
entered diseased red pine roots in several cases. In all entries, beetles con
structed galleries of up to 1 cm long, similar in shape to naturally occurring 
galleries observed previously (Klepzig 1994). However, gelatin capsules used 
to cage beetles onto roots became filled with resin. All beetles caged onto 
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Table 2. Entry rates of adult Hylastes PQrculus in: (a) wounded vs. unwounded root-diseased 
red pine, and (bl dead root-diseased trees VB. living root-diseased trees. 

Beetles Roots 

n n % roots entered 


Status 
Unwounded 
Wounded 

30 
25 

10% 
20% 

6 
5 

33% 
60% 

(bl 
Tree Status 
Dead 
Living 

24 
41 

13% 
20% 

6 
10 

33% 
40% 

roots in this manner died and did not successfully enter roots. The wound 
method was the most effective method of introducing beetles into red pine 
roots (Table 2). Wounded roots were entered by H. porculus 60% of the time, 
versus 33% of the unwounded roots. Beetles exhibited no clear preference 
between roots of living and dead trees, entering 40% and 33% of these roots, 
respectively. 

DISCUSSION 

Both H. porculus and D. valens are capable of vectoring ophiostomatoid 
fungi to red pine. Moreover, these two scolytids are apparently equally effi
cient vectors. However, they are more efficient at vectoring the fungi most 
frequently isolated from adults in the field than they are at vectoring a related 
ophiostomatoid species, O. ips, commonly carried by a related beetle in the 
upper stems of tlie same host individuals (Klepzig et al. 1991). 

The rates at which these beetles carry and transmit their associated fungi 
in the field differ. Dendroctonus valens has been shown to carry L. terebrantis 
73% of the time, L. procerum 7% of the time, and O. ips 20% of the time in red 
pine plantations in Wisconsin (Klepzig et al. 1991). In contrast, the percent
ages of red pine roots to which L. procerum, L. terebrantis, and O. ips were 
transmitted by D. valens were 45, 30, and 5%, respectively. Hylastes porculus 
carries L. tereb ran tis , L. procerum and O. ips, 46, 13, and 3%, respectively of 
the time (Klepzig et al. 1991). Rates of transmission by H. porculus were L. 
terebrantis-55%, L. procerum-40% and O. ips-5%. Beetles might carry 
facultative pathogens such as L. terebrantis and L. procerum with greater 
frequency than they transmit them to plant hosts due to the influence of 
plants on insect behavior, viability of fungal propagules, environmental condi
tions and the manner in which the pathogen is transmitted.. However, in all 
cases, transmission rates of L. terebrantis, L. procerum and O. ips to wounded 
roots were similar to, or higher, than the rates at which other root- and lower 
stem-insects transmitted ophiostomatoid fungi in previous studies. For 
example, Witcosky et al. (1986) found that H. nigrinus, P. fasciatus, and S. 
carinatus vectored L. wageneri to Douglas-fir from 1 % to 52% of the time. 
Likewise, Nevill & Alexander (1992) reported that H. pales vectored L. pro
cerum to white pine (Pinus strobus) from 25% to 80% of the time. 

The vectoring of the two root fungi most commonly associated with 
RPDD by the two root insects that are most commonly associated with its 
leading edge provides additional support for the involvement of these bark 
beetle/fungi complexes in this disease syndrome. Although D. valens and H. 
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porculus were only able to transmit fungi to wounded roots, it has been dem
onstrated that both of these beetles, as well as closely related species, may be 
attracted to wounds or host volatiles associated with wounds (Rudinsky and 
Zethner-Moller 1967, Owen 1985, Witcosky et aI. 1987, Phillips 1990, Klepzig 
et al. 1991, Hobson et al. 1993). These data, despite the limited sample size, do 
suggest a possible role for D. valens and H. porculus in RPDD. Combined with 
previous studies showing that D. valens and H. porculus carry L. terebrantis 
and L. procerum in the field; co-occur with susceptible red pines under condi
tions suitable for transmission; enter and reproduce in roots of stressed, living 
trees; and predispose trees to attack by stem-oolonizing insect-fungal com
plexes (Klepzig et al. 1991, Klepzig 1994, Raffa and Klepzig 1995), it seems 
likely that an interaction of insects, associated fungi, tree stress factors, and 
reduced host defensive chemistry is responsible for RPDD. 
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RANGE EXTENSIONS IN NORTH AMERICAN HISPINAE 
(COLEOPTERA: CHRYSOMELIDAE) 

C. L Staines] 

ABSTRACT 

Thirty-nine new state or provincial records are presented for 22 species of 
North American Hispinae. 

The Hispinae (Coleoptera: Chrysomelidae) of America north of Mexico 
have been fairly well studied. Crotch (1873) and Horn (1893) provided keys to 
the species described by those dates. Blaisdell (1939), Butte (1968a, b, c, 1969), 
Clark (1983). and Riley (1986) have revised specific genera in this region. 
Staines (1986. 1989. 1994a. b. c) covered North American species in generic 
revisions. 

While compiling distribution records for the Hispinae fascicle of the Cole
optera of America north of Mexico, the following new state or provincial 
records were noted. Genera and species are arranged alphabetically for easy
reference. 

Anisostena iunesta (Baly): Staines (1994c) records this species from 
Arizona and Texas south to Guatemala. New State Record-MISSOURI: Jef
ferson Co.-Valley View Glades. 18 Jun 1987 (TCMC). Pettis Co.-Paint Brush 
Pr., V-4-1986 (TCMC). 

Baliosus nervosus (Panzer): The basswood leafminer is found throughout 
the eastern United States and into Mexico. New State Records-DELAWARE: 
New Castle Co.-New Castle, 8-VI-1903 (UDCe). OKLAHOMA: Latimer Co.-5 
mi W. Red Oak, 30-IV-1977 (UICM). RHODE ISLAND: Kent Co.-Warwick, 
26-V-1897. 19-VI-1897. 28-V-1899. 30-V-1899 (UMMZ). 

Bracbycoryna melsbeimeri (Crotch): Staines (1986) records this uncom
mon species from Pennsylvania west to Texas. New State Record-OHIO: Ath
ens Co.-Waterloo Lake, 23 April 1950 (USNM). 

CbaJepus bacchus (Newman): Butte (1968b) reports this species from Flor
ida, Louisiana, and Texas. New State Records-INDIANA: Hessville, 16-V
1911 (UMMZ). KENTUCKY: Henderson Co.-Henderson. 29-VII-1923 
(UMMZ). NEW JERSEY: no further data (UMMZ). 

C. bicolor (Olivier): Butte (1968b) reports this species from Massachusetts 
to South Carolina and west to Nebraska. New State Records-DELAWARE: 
New Castle Co.-Mt. Cuba. 21-IV-1928 (UDCC). OKLAHOMA: Latimer Co.-5 
mi W. Red Oak. VIII-1980 (UICM). TENNESSEE: Fentress Co.-Ben
Stockton. 24-VII-1924 (UMMZ). 

MicrorbopaJa excavata cyanea (Say): Clark (1983) records this subspecies 
from Alberta and Manitoba to Arizona. Texas. and Missouri. New State 
Record-NORTH DAKOTA: Slope Co.-Amidon. 21-VIII-1920 (UMMZ). 

13302 Decker Place, Edgewater, Maryland 21037. 
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M. excavata excavata (Olivier): Clark (1983) records this subspecies from 
Minnesota and Nova Scotia to Texas and Florida. New State Records
ARKANSAS: Logan Co.-Magazine Mt., 2640', T6N, R25W, sec. 20SE, 15-20 
May 1989 (MEMC). NORTH DAKOTA: Nelson Co.-Stump Lake, 25-VII-1920 
(UMMZ). 

M. rubrolineata signaticoJJis LeConte: Clark (1983) records this sub
species from California and Baja California. New State Record-ARIZONA: 
Cochise Co.-4 mi. NW Tombstone, 27-VI-1967 (UICM). 

M. vittata (Fab.): Clark (1983) recorded this species from most of the 
United States. New State Records-ALABAMA: Cleburne Co.-Summit of Mt. 
Cheaha, 6-VII-1939 (UMMZ). NORTH DAKOTA: Slope Co.-Amidon, 22-VIII
1920 (UMMZ). VERMONT: Grand Isle Co.-South Alburg, 10-VIII-1969 
(PSUC). 

M. xerene (Newman): Clark (1983) reported this species from Alberta and 
Maine to Utah and Florida. New State Record-DELAWARE: New Castle Co.
Newark, 10-V-1929 (UDCC). 

Octotoma marginicoJlis Hom: Staines (1989) records this species from 
Arizona, southern California, New Mexico, Texas, and Mexico. New State 
Record-UTAH: San Juan Co.-Abajo Mts., 5 mi. W Monticello, VI-19/VII
2-1985 (DICM). 

Odontota dorsalis (Thunberg): Cannon (1970) reports the locust leafminer 
from most states east of Nebraska. New State Record-IDAHO: Clearwater 
Co.-Elk River, ll-VI-1960 (DICM). 

O. fJoridana Butte: Butte (1968c) described this species from Florida. New 
State Record-NORTH CAROLINA: Moore Co.-Southern Pines, 22-IV-1910 
(UMMZ). 

O. mundula (Sanderson): Butte (1968c) reported this species from Massa
chusetts southward to Texas and west to Nebraska. New State Records
MICHIGAN: Wayne Co.-Detroit, 7-VI-1908 (UMMZ). MISSISSIPPI: Choc
taw Co.-Jeff Busby Park, 15 May 1988 (MEMC). 

O. scapuJaris (Olivier): Butte (1968c) reports this species from southern 
Canada to Florida and from Michigan to Texas. New State Record
WISCONSIN: Polk Co.-St. Croix Falls, 8-15-16 (PSUC). 

Stenispa coJJaris Baly: This uncommon species is recorded from Louisi
ana, Michigan, and Texas (Wilcox 1975). New State Record-INDIANA: 
Franklin Co.-Lake Station, 10-V-1908 (UMMZ). 

S. metalJica (Fab.): This species is recorded from Massachusetts and Mich
igan south to Florida and Mexico (Wilcox 1975). New State Record
OKLAHOMA: Latimer Co.-IV-1985 (UICM). 
. StenoJ)Odius fJavidus Hom: Blaisdell (1939) records this species from Cali
fornia. PalIister (1953) collected it in Caohuila, Mexico. New State Record
NEVADA: Clark Co.-Lower Lee Canyon, 27-VI-1966 (DICM). 

Sumitrosis insequaJis (Weber): Butte (1969) reports this species from 
southern Canada to Florida and from Alberta to California. New State 
Records-DELAWARE: New Castle Co.-Newark, 30-VI-1911 (UDCC). OKLA
HOMA: Latimer Co.-VI-1983 (DICM). VERMONT: Grand Isle Co.-South 
Alburg, 1O-VII1-1969 (PSUC). WYOMING: Lincoln Co.-ll mi. S. Smoot, 20
VI-1966 (UICM). 

S. rosea (Weber): Butte (1969) reported this species from Canada to Flor
ida and west to Arizona. Noguera (1988) recorded S. rosea from Mexico. New 
State Records-DELAWARE: New Castle Co.-Newark, 20-VII-1940 (UDCC). 
MICHIGAN: Manistee Co.-13-VII-1947 (UMMZ). VERMONT: no further 
data (UMMZ). 

XenochaJepus potomacus Butte: This species was described by Butte 
(1968a) from specimens reared from Phaseolus polystachios (Fabaceae) col
lected along the Potomac River in Maryland and Virginia. New State Records
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GEORGIA: Dekalb Co.-Stone Mt., 27-V-1951 (EGRC). MISSOURI: Shannon 
Co.-along Current River, Aug. 5, 1994 (USNM). SOUTH CAROLINA: Oconee 
Co.-Walhalla, The Tunnel, 31-X-1931, 2-VIII-1934 (CUCC). 
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NEW LARVAL HOST PLANT AND BEHAVIOR OF CHLOSYNE GORGONE 
(LEPIDOPTERA: NYMPHALIDAE) 

Andrew H. Williams1 

On 31 July 1994, at 1600 hr, an aggregation of eight larvae of Chlosyne 
gorgone (Hubner) was found at Bush Clover Prairie, in Grant Co., Wisconsin. 
The larvae were feeding on the upper surface of a leaf of Echinacea pallida 
(Asteraceae), eating away the top tissue and leaving the translucent lower 
epidermis in place in an area about 1 cm wide and 4 cm long, oriented length
wise along the lanceolate leaf. The larvae were taken to rear out in the lab, 
where leaves of E. pallida were positioned vertically, as they normally grow, 
and all feeding was as described above. Two of the larvae molted twice, 
:(!upated, and reached adulthood on 18 August 1994. Because of the rarity of 
C. gorgone in Wisconsin and the small size of the prairie on which these were 
found, these adults were photographed and released where they had been 
collected on the following day, at which time other adults of C. gorgone were 
present. The other six larvae failed to molt and are preserved in the Insect 
Research Collection of the Entomology Department of the University of 
Wisconsin-Madison as the author's specimen 61671. 

Many such feeding holes were subsequently noticed in the leaves of E. 
pallida at this site. Over time, the lower epidermis exposed by larval feeding 
dried to a dark brown and then disintegrated, leaving holes through the leaf of 
characteristic shape, about 1 cm wide and up to 7 ern long, always oriented 
lengthwise along the leaf. 

This is the first report of C. gorgone larvae feeding on the leaves of E. 
pallida. Reported larval host plants include Helianthus spp., including H. 
laetiflorus, Aster spp., Ambrosia trifida, Iva xanthifolia, Viguiera multiflora, 
Silphium sp. and Rudbeckia sl!:, all in the Asteraceae, and Lysimachia' sp., 
crosswort, ill the Prirnulaceae (Ebner 1970, Tietz 1972, Ferris & Brown 1981, 
Opler & Krizek 1984, Sedrnan & Hess 1985, Scott 1986, Heitzman & Heitzman 
1987, Royer 1988, Acorn 1993). Tietz (1972) lists Eriogonum sp., in the Poly
gonaceae, but more recent authors fail to mention this. Neither C. gorgone 
larvae nor evidence of their feeding was found on the single clone of H. 
laetiflorus present at Bush Clover Prairie. Other potential host plants present 
include Helianthus occidentalis, Aster azureus, A. ericoides, A. laevis, A. 
novae-angliae, A. pilosus, Ambrosia trifida, Silphium laciniatum, and Rud· 
beckia hirta. Though neither C. gorgone larvae nor evidence of their feeding 
was seen on these other plants, their larger populations precluded sufficiently 
close observation to rule out their use by these larvae at this site. 

This is the first report of C. gorgone larvae feeding on the upper surfaces 
of leaves. Young larvae have been reported to feed gregariously (Heitzman & 
Heitzman 1987), and to do so on the underside of leaves (Scott 1986). 

IDepartment of Entomology, University of Wisconsin. Madison, WI. 53706. 
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BOOK REVIEW 

BUTTERFLIES AND SKIPPERS OF OHIO. David. C. Iftner, John A. 
Shuey & John V. Calhoun. Ohio Biological Survey Bulletin 9(1). 1992; 212 pp. 
$40.00 (paper, 8.5 x 11). ISSN 0078-3994, ISBN 0-86727-107-8. Ohio Biolog
ical Survey, 1315 Kinnear Road, Columbus, OH 43212-1192; phone: 
614-292-9645. 

It is rare that a publication this comelete and well-illustrated is issued on 
the fauna of a state, and even rarer still, that such a publication is made 
possible by a collaborative effort of many individuals and several agencies. 
The Butterflies and Skippers of Ohio is a volume made possible by the efforts 
of the Ohio Lepidopterists and the Ohio Biological Survey. The Ohio Lepidop
terists are for the most part, a number of serious amateurs and professional 
entomologists that have long desired to provide a check-list of the Ohio But
terfly fauna. The Butterflies and Skippers of Ohio has more than met my
expectations for a state survey of these groups. 

The Butterflies and Skippers of Ohio starts with a retrospective look at 
early Lepidopterists in Ohio, and continues into present-day collectors and 
enthusiasts. This is followed by a very interesting and useful section about the 
ecology and glacial history of the state. An understanding of the current 
ecology and the post-glacial history of the state is important for us to under
stand how current faunas are distributed. I found this section to be very 
useful and commend the authors on including it. 

The majority of the volume is taken up by the species' accounts, and this 
section is very well done. The authors base their summaries on data taken 
from at least 16,000 specimens! A total of 144 species of butterflies and 
skippers are recorded from Ohio, which makes that state one of the best
surveyed areas in the Great lakes region. Again, this is in part due to the 
extraordinary effort put in by members of the Ohio Lepidopterists to contrib
ute data to the survey. 

Each species' treatment is accompanied by a state outline map with 
county records indicated, as well as a temporal distribution bar graph. Host 
plants, adult energy resources, flight period, and ecological parameters are 
provided. Most species are given a three-fourths to one-page treatment in the 
8.5 x 11" book. A thorough bibliography and index really add an extra degree 
of usefulness to this book. The end of the book contains several useful sec
tions; species of possible occurrence, species erroneously reported from Ohio, 
and a glossary! Reports of erroneous records is a useful feature. Once an 
erroneous record is in the literature, it stays with us like a bad debt unless 
someone points out it is in error. The glossary, and especially the index, will be 
useful for everyone. Of course, what good is a book like this without photo
graphs of the subjects? Butterflies and Skippers ofOhio contains 40 excellent 
color plates which add significant value to the publication, and another com
pelling reason to add this book to your library. 

The only detractor to this publication is its price. At $40, it is probably 
too expensive for young amateurs to purchase. Having the book hard-bound 
would have also meant more longevity of the volume. However, these are two 
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minor complaints, and the Butterflies and Skippers of Ohio deserves high 
marks for its scope and depth of the subject. 

In summary, the Butterflies and Skippers ofOhio should serve as a model 
for anyone wishing to pUblish a regional faunistic survey. The fact that it 
covers a group with wide appeal underscores the importance of doing a 
respectable treatment of the group. In this, the authors and contributors of 
the volume have succeeded, and should be proud of the resulting publication. I 
recommend that the Butterflies and Skippers of Ohio be placed in as many 
libraries and nature centers as possible in the Great Lakes region. 

Mark F. O'Brien 
Museum of Zoology 
The University of Michigan 
Ann Arbor, MI 48109-1079 



INSTRUCTIONS FOR AUTHORS 

Papers dealing with any aspect of entomology will be considered for publication in The Great Lakes 
Entomologist. Appropriate subjects are those of interest to professional and amateur entomologists 
in the North Central States and Canada, as well as general papers and revisions directed to a larger 
audience while retsining an interest to readers in our geographic ares. 

All manuscripts are refereed by two reviewers. except for short notes. which are reviewed at the 
discretion of the Editor. Manuscripts must be typed. double-spaced, with 1" margins on 8 112 x 11H or 
equivalent size paper. and submitted in triplicate. Please underline only those words that are to be 
italicized. Use subbeadings sparingly. Footnotes iexcept for author's addresees. which must be on the 
title page, and treated as a footnote), legends, and captions of illustrations should be typed on 
separate sheets of paper. Titles should be concise. identifying the order and family discussed. The 
author of each species must be given fully at least once in the text, but not in the title or abstract. If a 
common name is used for a species or group, it should be in accordance with the common names 
published by the Entomological Society of America. The format for references must follow that used 
in previous issues of The Great Lakes Entomologist. Literature cited is just thst-no unpublished 
manuscripts or internal memos. Photographs should be glossy finish, and mounted on stiff white 
cardboard (transparencies are not acceptable). Drawings, charts, graphs, and maps must be scaled to 
permit proper reduction without loss of detail. Please reduce illustrations or plates to a size no greater 
than 9 x 12" to permit easier handHng. Attach a figure number to the reverse side of each figure and 
include the authors' names. Unsuitably mounted photographs or poor figures will be returned to 
authors for revision. 

Tables should be kept as uncluttered as possible, and should fit normally across a page when 
typeset by the printers. Contributors should follow the Council ofBiology Editors Style Manual, 5th 
ed., and examine recent issues of The Great Lakes Entomologist for proper format of manuscripts. 

Manuscripts may also be submitted on computer disk 1MB-DOS, Apple II, or Macintosh format) 
along with a printed copy, after they have been accepted for publication. Authors are especially 
encouraged to do so if their manuscript is longer than 2 printed journal pages, or if they are without 
funds for page costs. 

Papers published in The Great Lakes Entomologist are subject to a page charge of $35.00 per 
published page. Members of the Society. who are authors without funds from grants. institutions, or 
industry. and are unable to pay costs from personal funds. may apply to the Society for financial 
assistance. Application for subsidy must be made at the time a manuscript is initially submitted for 
publication. 

Authors will receive page proof. together with an order blank for separates. Extensive changes to 
the proof by the author will be billed at a rate of $1.00 per line. 

All manuscripts for The Great Lakes Entomologist should be sent to the Editor, Mark F. O'Brien. 
Insect Division, Museum of Zoology. The University of Michigan. Ann Arbor. MI, 48109-1079, 
USA. Other correspondence should be directed to the Secretary (see inside front coverl. 


