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THE NATURAL HISTORY AND IMMATURES
OF SCAPHISOMA IMPUNCTATUM
(COLEOPTERA: SCAPHIDIIDAE)!?

Richard A.B. Leschen3

ABSTRACT: The egg of Scaphisoma impunctatum Reitter is sphencal and enveloped in a_
mucous-like wrap. The three larval instars can be distinguished from each other by head >
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width and by morphology of thelabral crenulations and antennal segments. Larvae of Car———"

yoscapha americanum L'obl and Scaphisoma spp. can be distinguished by the morphology
of the mandible, color patterns of the head, and the arrangement of the stemmata. Larval
and pupal chaetotaxy are identical for described species. Preliminary data on immature
forms supports subgeneric rank of Caryoscapha in Scaphisoma. Scaphisoma impunctatum
larvae burrow into the stalks of Tremellodendron pallidum and pupate at the base of the
fungus.

Scaphisoma and Caryoscapha are sister genera (Lobl, 1987). Ganglbauer
(1899) originally erected Caryoscapha as a subgenus of Scaphisoma but it
was subsequently raised to generic rank (Lobl, 1987).

Both larvae and adults of Scaphisoma and Caryoscapha feed on Basidio-
mycetes. Scaphisoma is common on Polyporaceae and less so on Hyd-
naceae, Clavariaceae and Agaricales (Newton, 1984). Caryoscapha ameri-
canum Lobl, (1987) was described from specimens found on Agaricales
and a polypore. Ashe (1984) reviewed data concerning scaphidiid natural
history which was included with his descriptions of the larva and pupa of
Scaphisoma terminatum Melsheimer and the larva of Scaphium cas-
tanipes Kirby. Examination of Ashe’s material revealed that the S. rer-
minatum were in fact C. americanum, which was described subsequent to
Ashe’s study.

The immatures of the European species of Scaphisoma agaricinum L.
were studied by Perris (1877) and Kasule (1966, 1968). Ashe’s (1984)
detailed descriptions and Newton’s (1988) recent characterization of
immature forms of Scaphidiidae provide a framework for additional
studies.

The objectives of this paper are to describe or compare the immature
stages of Scaphisoma impunctatum Reitter with C. americanum and dis-
cuss their taxonomic status. A detailed discussion of the natural history
of S. impunctatum is presented.
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METHODS

Larvae and adults were collected from Basidiomycete hosts during
1986 and 1987. Larvae, with their respective hosts, were brought into the
laboratory and reared at room temperature. A rearing chamber consis-
ted of a large circular glass bowl covered with plate glass. The chamber
contained moistened berlesate/sawdust substrate.

Field-collected specimens were preserved in 70% alcohol and lab-
reared specimens were preserved in Khale’s solution. Identifications of
pinned adults were confirmed by Dr. Ivan Lobl, Museum d’Histoire
naturelle, Geneve (MHNG). Scaphisoma impunctatum has been ten-
tatively identified as such, based on a single female type; however based
on male characters it appears to belong to the same species group as S.
rufulum LeConte and S. obesulum Casey (Lobl, pers. com.).

Eggs of S. impunctatum were slide mounted in CMCP-10 mounting
media and examined. Larvae were treated in cold 10% KOH forup to 3
days oruntil clear, then washed in 70% alcohol and dissected. Body parts
and whole specimens were mounted on slides in CMCP-10 or CMCP-
9AF mounting media. Mandibles were air-dried and prepared for scan-
ning electron microscopy (SEM). Pupae were soaked in alum cochineal
for 10 minutes, rinsed in 70% alcohol and examined with a compound
miCcroscope.

For larvae, lengths (L) are expressed as a range, and head capsule
widths (HW) are expressed as means (x) and ranges (r). Pupae and egg
lengths are also expressed as a mean. Measurements were calculated
using a whipple grid mounted inside an ocular of a wild M-5 dissecting
microscope.

Scaphisoma impunctatum Reitter

Egg L = 0.40 (N = 7). White, smooth, spherical; enveloped within a mucous-like wrap
(Fig. 8, 11).

Larva. Firstinstar (N = 15): L = 1.10- 1.40 mm: HW = 031 mm (r = 0.29 - 0.32 mm).
Head yellow: anterior margin of labrum deeply crenulate, (Fig. 1); antenna compact (Fig.
3). Second instar (N = 19): L = 1.16- 3.50 mm; HW = 0.40 mm (r = 0.37 - 0.42 mm). Head
yellow: truncate labrum with anterior margin crenulate (Fig. 2); antenna elongate (Fig. 4).
Third instar (N = 98): L = 1.83 -4.00 mm; HW = 0.50 mm (r = 0.49 - 0.57). Head (Fig. 7):
yellow, pigmented with dark macula surrounding stemmata, stemmata groups divergent,
labrum same as second instar; antenna elongate (Fig. 5). mandible with 2 long acute apical
lobes and a subapical psuedomola with a field of long spines (Fig. 9). All other characters
the same as for C. americanum (Ashe. 1984).

Pupa. L = 2.45(N = 2). White, eyes not developed. All other characters the same as for C.
americanum (Ashe, 1984).
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Material examined. Caryoscapha americanum. Arkansas. Logan Co., Cove Lake, Ex
Hericium erinaceus, R. Leschen, 1 Nov. 1986 (3 larvae, 9 reared adults). llinois. Jackson Co.,
Ferne Clyffe State Park, Ex H. ramosum, J.S. Ashe,23 Oct. 1982 (12 larvae, 3 pupae, 6 reared
adults). Oklahoma. Latimer Co., 5 mi. SW of Red Oak, Ex H. ramosum, R. Leschen. 3 Nov.
1987 (9 associated adults, 59 larvae, 13 pupae, 93 reared adults).

Scaphisoma impunctatum. Arkansas. Logan Co.. Cove Lake, Ex Tremellodendron
pallidum, R. Leschen; 3 June 1986 (6 larvae, | pupa, 4 reared adults): 24 June 1987 (45
associated adults, 70 larvae, 1 pupa, 66 reared adults); Mt. Magazine, T. pallidum, R.
Leschen (9 associated adults, 8 larvae); Garland Co., Camp Clearfork, Ex T. pallidum, R.
Leschen, 12 June 1987 (8 associated adults, 5 larvae); Washington Co., L. Wedington. Ex T
pallidum, R. Leschen, 12 June 1987 (17 associated adults, 40 larvae, 21 reared adults).

Scaphisoma sp. Arkansas. Logan Co., Mt. Magazine, S June 1987, Phanerochaete
chrysorhizon, R. Leschen (1 larva).

Voucher specimens were deposited as follows: 1. MHNG, 10 larvae and 10 adults of C.
americanum and 6 adults of S. impunctatum. 2. Field Museum of Natural History, Chicago.
(FMNH) 101arvae, 5 pupae and 10 adults of C. americanum and 10 larvae and 10 adults of S.
impunctatum. 3. Remainder in the R A.B. Leschen Collection and the University of Arkan-
sas Insect Collection.

Remarks. The egg description agrees with Newton (1988), with the
exception of the mucous-like wrap which is unrecorded for Scaphi-
diidae. This mucous-like wrap is easily dissolved in 70% alcohol. A
similar egg wrap occurs for the staphylinid Trichopsenius (Trichop-
seniinae) (Crowson, 1981). A micropyle was not observed, only the stem-
mata of the first instar larva (Fig. 8). No egg-bursters were observed on
the first instar larva, however some lateral setae on the thoracic terga
appear rigid and may assist in hatching.

Instars can be distinguished not only by proportions, but by: 1) First
instar with deeply crenulate anterior labral margin and a compact
stubby antenna. 2) Third instar with pigmented head capsule and a dark
macula surrounding the ocelli. 3) Second instar without the above com-
bined characters.

Larvae and pupae of S. impunctatum are almost identical to those of
C. americanum. Larvae of S. impunctatum can easily be distinguished
from C. americanum by the presence of pigment on the head capsule and
a mandible with long acute incisor lobes and a subapical pseu-
domola with long spines. The pharate adults of C. americanum have
triangular palpi, which are absent in S. impunctatum.

Rearing notes. Pupae were observed 11 days after collection date.
Adults emerged 17-41 days after collection date.
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Figs. 1-8. Scaphisoma impunctatum 1-5: 1. Firstinstar, anterior margin of labrum. 2. Second
instar, anterior margin of labrum. 3. First instar, dorsal aspect of right antenna. 4. Second
instar, dorsal aspect of right antenna. 5. Third instar, dorsal aspect of right antenna. 6. Car-
vyoscapha americanum third instar, lateral aspect of head capsule. 7. S. impunctatum third
instar, lateral aspect of head capsule. 8. Egg of S. impunctatum.
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Figs. 9, 10. 9. Scanning electron micrograph (SEM) of Scaphisoma impunctatum left mand-
ible, ventro-mesal view. 10. SEM of Caryoscapha americanum left mandible, ventro-
mesal view.
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Based on the material examined, head capsule pigmentation is pre-
sent in Scaphisoma (Fig. 7) and absent in Caryoscapha (Fig. 6). Man-
dibular morphology appears to be the most informative character for
species determination, however, the mandible of C. americanum (Fig. 10)
resembles S. agaricinum as illustrated by Kasule (1966, 1968). Stemmatal
arrangement may also be an informative character for species separation.

All other larval characters including chaetotaxy and position of
cephalic and tergal glands are identical for both Caryoscapha and
Scaphisoma. These data agree with Ganglbauer (1899) who originally
erected Caryoscapha as a Scaphisoma subgenus. However, based on adult
characters, Lobl’s (1987) opinion is to consider Caryoscapha a distinct
genus.

Tremellodendron pallidum (Schw.) Burt. (Tremellales) is a reproduc-
tive host for S. impunctatum (Figs. 11, 12). Its flesh is relatively tough,
unlike the coral fungi (Clavariaceae) which it superficially resembles.
Like Hericium (Hydnaceae), the reproductive host of C. americanum, T.
pallidum has a distinct season but in contrast is not lignicolous and is
found gregariously during late May through June. In the laboratory

g0 2|

Figs. 1. 12. Tremellodendron pallidum. 11. Diagrammatic representation of Scaphisoma
impunctatum development from egg to pupa. 12. Habitus sketch. E = egg. F = frass. L =
larva. P = pupa.
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fruiting bodies retain their structural integrity for up to a period of
one month.

Structural densities of the fungus hosts appear to correspond to the
structure of the larval mandible. Those larvae which feed on the softer
Hericium, C. americanum, have short apical lobes and a subapical mola
consisting of numerous short spines (Fig. 10). In contrast, S. impunc-
tatum, which feeds on the tough T. pallidum, has long apical lobes and a
subapical mola consisting of well-developed long spines (Fig. 9).

Scaphisoma impunctatum females deposit eggs singly on fresh tips of
T pallidum, or when not so fresh, anywhere on the sporocarp. When
sporocarps are fresh, larvae tunnel into the stalk and pile frass at loca-
tions where the tunnel is exposed to the outside (Fig. 11). As the number
oflarvae and visiting adults increase over time larvae can be seen feeding
on the outside surfaces of the sporocarp. Eventually third instar pre-
pupae burrow at the base of 7' pallidum and pupate, often gregariously.
In the laboratory some pupae were observed in the rearing substrate.
Duration of each instar is unknown.

Scaphisoma impunctatum larvae feed in a similar manner to that des-
cribed for C. americanum (Ashe, 1984). However, C. americanum did not
pupate in the flesh of Hericium and Ashe suggested that this was related
to the decay and degradation of the host. Larvae and pupae tentatively
identified as S. convexum were also discovered feeding and pupating
within their host Schizopora paradoxa (Fr.) Donk. (Polyporales). Perris
(1877) noted that the European species S. agaricinum pupae were
attached to the gills of its lignicolous host. Probably under natural con-
ditions larvae pupate in the soil and in or near the fungus host.

Other scaphidiids reared from 7. pallidum were: Toxidium gam-
maroides LeConte (1 adult) and Cyparium flavipes LeConte (1 larva, 12
adults). Newton (1984) reported Cyparium terminale Matthews on a
Clavaria (Clavariaceae) host, tunneling into the branches. He also has
found additional specimens of undetermined Scaphisoma on Clavari-
aceae.

ACKNOWLEDGMENTS

For determinations and comments on adult Scaphidiidae, I thank Dr. Ivan Lobl
(MHNG), forunpublished information regarding Scaphidiidae, I thank Alfred F. Newton,
Jr.(FMNH). and for the loan of his study specimens I thank Dr. James S. Ashe. I dedicate
this paper to the memory of Dr. Milton S. Topping, Southwest Missouri State University.

LITERATURE CITED

Ashe, J.S. 1984. Description of the larva and pupa of Scaphisoma terminata Melsh. and the
larva of Scaphium castanipes Kirby with notes on their natural history (Coleoptera:
Scaphidiidae). Coleop. Bull. 38(4): 361-373.

Crowson, R.A. 1981. The Biology of the Coleoptera. London Academic Press. 802 pp.



232 ENTOMOLOGICAL NEWS

Ganglbauer, L. 1899. Die Kifer von Mitteleuropa. 3. Band. Wein. 1046 pp.

Kasule, F.K. 1966. The subfamilies of Staphylinidae (Coleoptera) with keys to the larvae
of the British genera of Steninae and Proteininae. Trans. R. Ent. Soc. London 118:261-
283.

__ . 1968.Thelarval characters of some subfamilies of British Staphylinidae (Coleoptera)
with keys to the known genera. Trans. R. Ent. Soc. London 120: 115-138.

Lobl, I. 1987. Contribution to the knowledge of the genus Caryoscapha Ganglbauer.
Coleop. Bull. 41(4): 385-391.

Newton, A.F., Jr. 1984. Mycophagy in Staphylinoidea (Coleoptera). pp. 302-353. In:
Fungus/insect relationships. Perspectives in ecology and evolution. Wheeler, Q. and M.
Blackwell (eds.). Columbia University Press, New York. 514 pp.

. 1988. Scaphidiidae (Staphylinoidea). /n: Immature insects. Stehr, F.W. (ed.).
Kendall-Hunt (in press).

Perris, E. 1877. Larves de Coléeopteres. Deyrolle, Paris. 590 pp.

SMITHSONIAN RESEARCH FELLOWSHIPS IN SCIENCE

The Smithsonian Institution announces its research fellowships for 1989-1990 in
biological sciences: animal behavior & pathology, ecology. environmental studies,
evolutionary biology, marine biology, natural history, paleobiology. systematics, and
tropical biology.

Smithsonian fellowships are awarded to support independent research in residence at
the Smithsonian in association with the research staff and using the institution’s resources.
Applications are due January 15, 1989. Awards are based on merit. For more information
and application forms, write: Smithsonian Institution, Office of Fellowships. 7300 L'En-
fant Plaza, Washington, D.C. 20560.



ImEE BHL

Biodiversity Heritage Library

Leschen, R A B. 1988. "The Natural history And Immatures Of Scaphisoma
impunctatum." Entomological news 99, 225-232.

View This Item Online: https://www.biodiversitylibrary.org/item/20715
Permalink: https://www.biodiversitylibrary.org/partpdf/38932

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Smithsonian

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: American Entomological Society

License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 20:44 UTC


https://www.biodiversitylibrary.org/item/20715
https://www.biodiversitylibrary.org/partpdf/38932
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

