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Ecological Notes on the Adult Stage of Graphelmis shirahatai
(NoMmURrA) (Coleoptera, Elmidae)
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Abstract A rare elmid beetle, Graphelmis shirahatai (NOMURA), was abun-
dant in the lower portion of the Hii-kawa River, Shimane Prefecture, Japan. Its
ecology and habitat are discussed based on my observations.

Graphelmis shirahatai (NOMURA) is one of the rarest species of the Elmidae in
Japan (YosHIiTOMI, 2006). NOMURA (1958) described it as Stenelmis shirahatai and its
two type specimens were collected from Yamagata Prefecture in 1947 and 1954. A few
collections have been made from Honshu (Miyagi, Tokyo, Niigata, and Hydgo), but
most records are from the 1940’s to 1970’s (SATO, 1985; TAKAHASHI, 1996). In recent
years, YOSHITOMI (1996) found nine adult G. shirahatai on driftwood in the River
Yahagi-gawa, Aichi Prefecture. YosHiTomr (2006) stated that G. shirahatai should be
designated as an endangered species, but determining its status is very difficult because
little is known about its ecology.

In 2005, I happened to collect one adult of this species in the Hii-kawa, Shimane
Prefecture (HAYASHI & SHIMADA, 2006). I collected and observed G. shirahatai along
the river in the following year, from January to October 2006. During this investigation,
I observed many adults. Here, I will discuss the ecology of G. shirahatai adults based on
my observations.

Study Area

The Hii-kawa is a relatively large river in Shimane Prefecture, Chiigoku District,
Japan. Its mouth is located on the western coast of a brackish lake, Shinji-ko. Coarse
sand and granules originating from the granite zone of the Chiigoku Mountain Region
characterize the fluvial sediments of the lower area. The river water level changes
frequently due to rain and snowfall. The water level is usually low (0-100 cm deep)
from late March to October, except during heavy rains in late June. The width of the
main channel is about 120-200 m in the lower portion of the river.

I investigated five sites along the lower portion of the Hii-kawa (Fig. 1):

Site 1: Shimamura-chinkabashi, Shimamura-chd, Izumo City, Shimane Pref.: 1a,
main channel; 1b, branch channel.

Site 2: Shimamura-hi, Shimamura-chd, Izumo City, Shimane Pref.: branch channel.
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Fig. 1. Study area. Index map showing distribution of G. shirahatai in Japan (modified after
YosHITOMI et al., 1999). —— 1, Shimamura-chinkabashi, Izumo City; 2, Shimamura-hi, Izumo
City; 3, Mizuho-0hashi, Hikawa-cho. Legends of map: closed circle, G. shirahatai was found,;
open circle, G. shirahatai was not found; crossed hatch, hills and mountain region; dark color,

river and lake; white, flat (Izumo-heiya).

Site 3: Mizuho-6hashi, Nakanoshima, Hikawa-chd, Shimane Pref.: 3a, main chan-
nel (Figs. 2-4); 3b, branch channel (Fig. 5).
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Methods

I surveyed the five sites a total of 34 times from June to October 2006. Elmid
beetles were collected by sweeping around the roots of plants (e.g., willows, reeds) using
a net and examining driftwood. All adults were collected and the specimens were
deposited in the Hoshizaki Institute for Wildlife Protection, Izumo.

Results

Records from the sites

A total of 219 adult G. shirahatai were collected from the four sites (Table 1): 4
exs., Site la, 20-VIII-2006, M. HaYASHI leg; 8 exs., ditto, 7-IX—2006; 1 ex., Site 1b,
30-VII-2006, M. HAYASHI leg.; 49 exs., Site 3a, 17-VIII-2006, M. HAYASHI leg.; 26
exs., ditto, 19-VIII-2006; 18 exs., ditto, 26-VIII-2006; 34 exs., ditto, 3-1X—2006; 9 exs.,
ditto, 12-IX-2006; 2 exs., Site 3b, 14-VII-2006, M. HAvASHI leg.; 1 ex., ditto, 15-VII-
2006; 22 exs., ditto, 3—VIII-2006; 15 exs., ditto, 6-VIII-2006; 23 exs., ditto, 10~VIII-
2006; 4 exs., ditto, 11-VIII-2006; 3 exs., ditto, 3-IX-2006.

The following data show its non-collecting records from the five sites: Site 3b, 9-1—
2006; Site 1b, 21-11-2006; Site 2, 7-V—-2006; Site 3b, 4-VI-2006; Site 3b, 13-VI-2006;

Table 1. Collcetion records of G. shirahatai in lower portion of the Hii-kawa. See text and Fig. 1 for
site numbers.

JAN FEB MAY JUN JUL

Day
9 21 7 4 13 16 21 24 25 7 8 14 15 30

Site
la
1b 0 0 0 0 1

3a
3b 0 0 0 0 0 0 2 1

Total 0 0 0 0 0 0 0 0 0 0 0 2 1 1

AUG SEP OCT
Day
1 3 6 8 10 11 17 19 20 26 3 7 12 24 29 14

Site

la 4 8 0

1b 0 0

2

3a 49 26 18 34 9 0 0

3b 22 15 23 4 3 0 0

Total 0 22 15 0 23 4 49 26 4 18 37 8 9 0 0 0
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Figs. 2-7. Photographs of G. shirahatai and its habitat. —— 2-4, Site 3a (2, sandy bed of the
Hii-kawa; 3, deep of the river; 4, driftwood); 5, Site 3b; 6-7, G. shirahatai on the driftwood.

Site 3b, 16-VI-2006; Site 3b, 21-VI-2006; Site 1b, 21-VI-2006; Site 1b, 24-VI-2006;
Site 2, 25-VI-2006; Site 3b, 7-VII-2006; Site 1b, 8—VII-2006; Site 1b, 1-VIII-2006; Site
1b, 8-VIII-2006; Site 3a, 24-1X-2006; Site 3b, 24-1X-2006; Site 1a, 29-1X-2006; Site
3a, 14-X-2006; Site 3b, 14-X-2006.
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Coexisting aquatic beetles

I found 13 species of aquatic beetles from the study sites, as follows: [Hydrophili-
dae] Laccobius fragilis NAKANE; [Elmidae] Stenelmis nipponica NOMURA, Stenelmis
vulgaris NOMURA, Stenelmis miyamotoi NOMURA et NAKANE, Ordobrevia foveicollis
SCHONFELDT, Leptelmis gracilis SHARP, Leptelmis parallela NOMURA, Optioservus
nitidus NOMURA, Pseudamophilus japonicus NOMURA, Grouvellinus marginatus
(KONO), Zaitzeviaria brevis (NOMURA), Zaitzevia awana (KONO); [Dryopidae] Elmo-
morphus brevicornis brevicornis SHARP. Among them, two elmid beetles S. vulgaris and
S. miyamotoi are the commonest species in the studied sites.

Distribution in the Hii-kawa

A continuous sandy bed occurs along the river for more than 20 km from the mouth
of the river. This sandy bed is the habitat of G. shirahatai (YosHiromi, 1996). I found
G. shirahatai at nine sites, including the five sites surveyed here, but found none from
sites further up the river. In the upper river area, the surface of the sandy bed is covered
with a thin layer of mud and algae.

Discussion

Adult G. shirahatai were found from mid-July to mid-September at the survey sites.
I did not observe any missing appendages or mud coating the body, indicating that the
adults had eclosed during the current season. No copulating pairs were observed. It is
possible that copulation occurs at night.

Most adults were found in depressions on the surface of driftwood and in roots
within the current. The adults prefer a relatively strong current because G. shirahatai
has the largest claw in the Japanese Elmidae; I have not found any individuals in still
water. The wood was usually of willow (Salix spp.), which is a common tree along the
river, and its roots were exposed deep within the river. Salix is recognized as the food
of G. shirahatai adults. However, YosHITOMI (1996) reported that a driftwood found
in the Yahagi-gawa is of cherry, Prunus sp.

The habitat of G. shirahatai is a river with a sandy bed and riparian willow
vegetation. The river current carries driftwood from the forest and washes the sand bed.
In the Hii-kawa, fluctuation in the river water level plays an important role in the
formation of habitat for G. shirahatai.

Acknowledgements

I thank Dr. Hiroyuki YosHiToMmI and Dr. Teiji SOTA for their help in preparing
this manuscript. I dedicate this paper to the memory of the late Dr. Masataka SATO,
who was a well-known specialist of aquatic Coleoptera in Japan.



Ecological Notes on Graphelmis shirahatai 107

L3 #J

 OE: Tvyzavivroay (FdHe 2 Fos ok oFEBFENHNE — 7R3
fﬁuAyuamﬁtxFDAvﬂmigﬁéhot%ina@®~af%@,1%&wm¢ﬁ
OB DILERN S 213, FTETREMEREITOERNH 2 ITBEL . 2005 FITB->TH
m%@*{HTMH#@I@Wﬁ”ﬁ*ﬂt.TCC,L@tﬁ(E“T 2006 E 1 A5 10 A
= CABOEBRIICOLWTHELT- 2. £OFE, EMITHRBIC3ZHOMBEEIERLT
mé:twwmtt.&£u7ﬁ$mmb9ﬂ$fuﬁm L, iNodsHICEATVWA Y+ F
DOFACHRICAH SN ERITR, <+t GEREEROLD) 575 2WHEORKY, #H
#Bﬂmmui Dbro->THH LTV EA, LB TRIBCEESDOERmMZE > TWVW5H T &

. ABAMEETE - 1. SROBEER, S, AMOABEREER, v F712 8 OmBERK
%&otmuw~mW%$%tﬁ BYEREOE)IC, KO TH 5 RKEWOHEE A F 72
B ERMSHY, FKICK > THHBE L TEREICRCEENMNE LI WEITHELEA 5
N5, Ok EEEBEEAERKT 25 AT, E0IOBEESKMENEERZHZRCLT
WarEHELNS,

References

HAvasHI, M., & T. SHIMADA, 2006. Records on Elmidae and Dryopidae from eastern area of Shimane
Prefecture and Oki Islands, Japan. Bull. Hoshizaki Green Foundation, (9): 127-143. (In Japanese.)
NOMURA, S., 1958. Drei neue Stenelmis-Arten aus Japan (Coloptera, Elmidae). Ent. Rev. Japan, 9: 41-45,
1 pl.

SATO, M., 1985. Taxonomic notes on the aquatic Coleoptera of Japan, III. Coleopterists’ News, Tokyo, (69):
1-5. (In Japanese.)

TakaHAsHI, T., 1996. Graphelmis shirahatai (NOMURA) was collected from Kaibara, Hikami-gun, Hyogo
Pref., Japan. Kiberihamushi, 41: 44-45. (In Japanese.)

Yosurromi, H., 1996. Collecting records of Graphelmis shirahatai (NOMURA). Coleopterists’ News, Tokyo,
(116): 5. (In Japanese.)

——2006. Elmidae: Japanse fauna, classification, ecology, endangerd species, and collecting methods. Mori
to Mizube no Kotyushi, 201-214. Tokai Univ. Press, Tokyo. (In Japanese.)

——, A. SHIRAGANE & N. HIKIDA, 1999. The fauna of Elmidae and Dryopidae in the Yahagi River System.
Rept. Yahagi River Institute, (3): 95-116. (In Japamese.)



