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Abstract—Data on 20 new or little known species of ground beetles found in the south of Sakhalin are presented. Two
of these species, Bembidion pliculatum Bates, 1883 and Apristus grandis Andrewes, 1937, are new to the fauna of
Russia, and five other species are formally recorded for the first time from Sakhalin Island: Dyschirius tristis Stephens,
1827, Bembidion pseudolucillum Netolitzky, 1938, Trechus nigricornis arsenjevi (Jeannel, 1962), Harpalus nigrans
A. Morawitz, 1862, and Lebia bifenestrata A. Morawitz, 1862. The earlier records of 13 species from Sakhalin are
supported by additional material: Carabus canaliculatus sichotensis Born, 1914, Dyschirius aeneus ovicollis Putzeys,
1873, Eobroscus lutshniki (Roubal, 1928), Bembidion hiogoense Bates, 1873, B. lucillum lucillum Bates, 1883,
B. varium (Olivier, 1795), Pterostichus longinquus Bates, 1873, Agonum consimile (Gyllenhal, 1810), Amara erratica
(Duftschmid, 1812), A. hicksi Lindroth, 1968, Harpalus platynotus Bates, 1873, Chlaenius inops inops Chaudoir,

1856, and Parena tripunctata (Bates, 1873).
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This paper contains data on the new and little known
species of Carabidae from Sakhalin Island. The beetles
were collected mainly by Yu.N. Sundukov, M.E. Sergeev
(Federal Scientific Center of East Asia Terrestrial Bio
diversity, Far East Branch of the Russian Academy of
Sciences, Vladivostok), and L.A. Sundukova (Lazo, Pri-
morskii Territory) in the south of Sakhalin in 2018,
2019, and 2022. The material is deposited at the Federal
Scientific Center of East Asia Terrestrial Biodiversity,
Far East Branch of RAS, Vladivostok.

ANNOTATED SPECIES LIST

Family Carabidae
Tribe Carabini

Carabus (Aulonocarabus) canaliculatus sichotensis
Born, 1914

Material. Sakhalin: Okhinskii District, Piltun light-
house, 52.85153°N, 143.30851°E, VIL.2016, M. Moro-
zova, 1 &.
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Distribution. Russia: Northern Sikhote-Alin (north
of the Bikin River), mountains of the Lower Amur basin
including the Stanovoy Range, Northern Sakhalin, Bol-
shoy Shantar Island (Sundukov et al., 2021).

Habitats. Dark coniferous forests and shrub tundra.

Notes. The species was previously known (Deuve,
1991) based on 1 spm. from the northwest of Sakhalin:
“Sakhaline: Pol. Smidta, cOte orientale, vallée de la
riviere Langri (B. Brezina, 20 juillet 1990).” In fact,
however, the Langry River valley is located on the west-
ern coast of Sakhalin, opposite the Amur River delta.

Tribe Dyschiriini

Dyschirius (Dyschiriodes) aeneus ovicollis
Putzeys, 1873

Material. Sakhalin: Vakhrushevka River near Troits-
koe, 4.VII1.2018, Yu. Sundukov, L. Sundukova, 2 3,

500,
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Distribution. Russia: South Kuril Islands (Kunashir)
(Lafer, 1989), Southern Sakhalin, Primorskii Territory
(Lafer, 1989). Japan (Hokkaido, Honshu, Kyushu), North
Korea, Northeastern and Eastern China.

Habitats. Collected on sand deposits 2 m from the
river bank.

Notes. The species was earlier recorded from Novo-
aleksandrovsk as D. aeneus aeneus (Dejean, 1825) (Fe-
dorenko, 1995, 1996) and as D. ovicollis Putzeys, 1873
(Berlov and Berlov, 1997). I identify the collected spe-
cimens as D. aeneus ovicollis Putzeys, 1873 based on
the reddish coloration of the apical third of the elytra.

Dyschirius (Dyschiriodes) tristis Stephens, 1827

Material. Sakhalin: Vakhrushevka River near Troits-
koe, 4.VII1.2018, Yu. Sundukov, L. Sundukova, 1 &,

290,

Distribution. Russia: South Kuril Islands (Kunashir),
Southern Sakhalin, Magadan Province, Khabarovsk
Territory, Primorskii Territory, Amur Province; Yakutia,
Transbaikalia, Siberia, the Urals, the Caucasus, Euro-
pean Russia. Japan (Hokkaido, Honshu, Kyushu), Ko-
rea, Mongolia, Middle Asia, Transcaucasia, Western
Europe.

Habitats. Collected on riverside sand deposits in
floodplain willow shrubs.

Notes. The species is recorded here for the first time
for the fauna of Sakhalin.

Tribe Broscini

Eobroscus lutshniki (Roubal, 1928)

Material. Sakhalin: Yasnomorskoe, N of Nevelsk,
Yasnomorka River valley, 23.VI.2019, M. Sergeev, 1 &.

Distribution. Russia: South Kuril Islands (Kunashir),
Southern Sakhalin, Primorskii Territory, south of Kha-
barovsk Territory. Japan (Hokkaido, Honshu), North
Korea, Northeastern and Central China.

Habitats. Attracted to electric light.

Notes. The previous records of E. lutshniki for Sakha-
lin (Lafer, 1989, 1998; Morita, 1990; Kryzhanovskij et al.,
1995; Sundukov and Makarov, 2016) did not include the
exact finding localities.

Tribe Bembidiini
Bembidion (Notaphus) varium (Olivier, 1795)

Material. Sakhalin: Lyutoga River, 2 km S of Petro-
pavlovskoe, river bank, 6.VIII.2022, Yu. Sundukov,
L. Sundukova, 1 9.

Distribution. A polyzonal trans-Palaearctic species,
distributed from Sakhalin Island and the lower reaches
of the Amur River in the east to the Atlantic coast in the
west; from the middle reaches of the Lena, Yenisei, and
Ob rivers and the Scandinavian Peninsula in the north to
Taiwan, Sichuan Province of China, Afghanistan, Iran,
the north of the Arabian Peninsula, and North Africa in
the south.

Habitats. Collected on a silty river bank.

Notes. The species was earlier recorded from Yuzhno-
Sakhalinsk and from a tributary of the Susuya River
(Kryzhanovskij and Molodova, 1973; Yokoyama and
Kano, 1927). It was later excluded from the list of the
Sakhalin fauna by Lafer (2011), who supposed that “the
Japanese researchers erroneously used this name for
B. pochlai Kirschenhofer, 1984 (according to the col-
lection of the Biology and Soil Science Institute), and
O.L. Kryzhanovskij, for B. (Notaphus) fasciatum Mot-
schulsky, 1844 (according to the collection of the Zoo-
logical Institute).”

Bembidion (Plataphus) lucillum lucillum
Bates, 1883

Material. Sakhalin: Lyutoga River, 2 km S of Petro-
pavlovskoe, river bank, 6.VII1.2022, Yu. Sundukov,
L. Sundukova, 4 &3, 3 @Q; Susuya River, near Mais-
koe (N of Novotroitskoe), river bank, 5.VIII.2022,
Yu. Sundukov, L. Sundukova, 2 34, 1 Q; Belaya River,
W of Sokol, river bank, 9.VII1.2022, Yu. Sundukov,
L. Sundukova, 22 &, 31 2%.

Distribution. Russia: South Kuril Islands (Kunashir),
Sakhalin. Japan (Hokkaido, Honshu, Shikoku, Kyushu).

Habitats. Collected on pebbly river banks.

Notes. The previous records (Morita, 1991; Berlov
and Berlov, 1997) were made in the more northern parts
of the island: Makarovskii District (Porechye) and Do-
linskii District (Firsovo).
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Bembidion (Plataphus) pseudolucillum
Netolitzky, 1938

Material. Sakhalin: Belaya River W of Sokol, river
bank, 9.VII1.2022, Yu. Sundukov, L. Sundukova, 1 9.

Distribution. Russia: South Kuril Islands (Kunashir,
Shikotan), Southern Sakhalin. Japan (Hokkaido, Hon-
shu, Shikoku, Kyushu).

Habitats. Collected on a pebbly river bank.

Notes. The species is recorded here for the first time
for the fauna of Sakhalin.

Bembidion (Blepharoplataphus) hiogoense
Bates, 1873

Material. Sakhalin: Novikovo, river bank, 5.VIII.
1977, G. Lafer, Bemb. hiogoense Bat., G. Lafer det.,
1 d, 1 Q; Susuya River near Viktoriya villa community
(W of Troitskoe), river bank, 17.V1.2018, Yu. Sundu-
kov, 1 @; Susuya River near Maiskoe (N of Novotroits-
koe), river bank, 5.VII1.2022, Yu. Sundukov, L. Sundu-
kova, 1 9; Srednyaya River near Troitskoe, 29.VII.2022,
Yu. Sundukov, L. Sundukova, 2 34, 1 9; Belaya River
W of Sokol, river bank, 9.VIII.2022, Yu. Sundukov,
L. Sundukova, 2 33,2 99.

Distribution. Russia: South Kuril Islands (Urup,
Iturup, Kunashir, Shikotan), Southern Sakhalin. Japan
(the entire territory), Korean Peninsula, Mongolia.

Habitats. Collected on pebbly river banks.

Notes. The species was previously known from
Sakhalin based on I spm. collected on the Firsovka
River near Firsovo, in the south of the island (Morita,
1991; Berlov and Berlov, 1997).

Bembidion (Hirmoplataphus) pliculatum
Bates, 1883 (Fig. 1, A-C)

Material. Sakhalin: Susuya River near Viktoriya villa
community (W of Troitskoe), river bank, 17.V1.2018,
Yu. Sundukov, 4 4, 1 Q; same locality, 31.VI1.2022,
Yu. Sundukov, L. Sundukova, 5 3J, 1 @; Susuya River
near Maiskoe (N of Novotroitskoe), river bank, 5. VIII.
2022, Yu. Sundukov, L. Sundukova, 7 &, 2 @ Q; Sred-
nyaya River near Troitskoe, 29.VI1.2022, Yu. Sundukov,
L. Sundukova, 3 33,5 92.
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Distribution. Russia: South Sakhalin. Japan (Hok-
kaido, Honshu, Shikoku, Kyushu).

Habitats. Collected on pebbly river banks.

Notes. The species is new to the fauna of Russia. The
previous records of B. pliculatum for the Russian Far East
in the Catalogue of Palacarctic Coleoptera (Marggi
etal., 2003, 2017) were based on misidentification of
a specimen from Kunashir: “Tretyakovo, near mountain
stream, VI, 1 spm., Dolin leg. (ZIN)” (Kryzhanovskij
etal., 1975). Subsequent examination of the specimen
showed that it belonged to B. hiogoense Bates, 1873
(Sundukov and Makarov, 2016). Thus, no valid records
of B. pliculatum for the fauna of Russia have been pub-
lished until the present paper.

In the Catalogue of Palaearctic Coleoptera (Marggi
etal.,2017), B. pliculatum was included in the subgenus
Plataphus Motschulsky, 1864, despite the fact that as
early as the middle of the last century, F. Netolitzky
(1943) established the subgenus Hirmoplataphus Neto-
litzky, 1943 with three species: B. pliculatum Bates,
1883, B. hirmocaelum Chaudoir, 1850, and B. friebi
Netolitzky, 1914.

The first member of the subgenus Hirmoplataphus to
be found on Sakhalin was B. hirmocaelum Chaudoir,
1850, collected in the central part (Tymovskii District,
Voskhod) and the south of the island (Anivskii District,
Novoaleksandrovsk) (Lafer and Kuznetsov, 1996; Ber-
lov and Berlov, 1997). In the opinion of G.Sh. Lafer,
“the beetles from the south of Sakhalin are intermediate
between hirmocaelum and pliculatum, so that the two
species may be mere geographic forms” (Lafer and
Kuznetsov, 1996: 316). However, my analysis of the
collection material and the literature data (Bates, 1883;
Netolitzky, 1943; Mori, 2016) has shown that these taxa,
though closely related, still deserve the status of sepa-
rate species. Comparison of the specimens of B. plicula-
tum from Sakhalin and B. hirmocaelum from mainland
Asia (Primorskii Territory, Chuguevskii District, Ussuri
River near Koksharovka, 23-24.VI1.2004, Yu. Sundu-
kov, L. Sundukova, 47 spms.; Primorskii Territory, Kha-
sanskii District, Barabashevka River near Barabash,
7.VII1.2020, Yu. Sundukov, 48 spms.; Khabarovsk Terri-
tory, Komsomolsky Nature Reserve, cordon Tikhaya on
Gorin River, 2.VII1.2021, Yu. Sundukov, L. Sundukova,
31 spms.; Khabarovsk Territory, Ulchskii District, Byst-
rinsk, Amur River bank, 12—-15.V1.2014, O. Kuberskaya,
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Fig. 1. Far Eastern species of ground beetles of the subgenus Hirmoplataphus Netolitzky, 1943: (4—C) Bembidion pliculatum Bates, 1883,
male, Susuya River, Southern Sakhalin; (D—F) B. hirmocaelum Chaudoir, 1850, male, Kedrovaya River, Primorskii Territory; (4, D) habitus;

(B, E) left half of the head and pronotum; (C, F) aedeagus.
ENTOMOLOGICAL REVIEW Vol. 103 No. 2 2023
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10 spms.; Krasnoyarsk Territory, Ploskoe, 30 km N of
Krasnoyarsk, 7.VIII.1996, L. Sundukova, 2 spms.; Ke-
merovo Province, Osinniki, upper reaches of Krasnaya
Kaltanka River, 400500 m, 28.V.2003, Yu. Sundukov,
4 spms.) has shown these taxa to be stably different both
in external morphology and in the acdeagus shape. The
key for differentiating B. pliculatum and B. hirmocaelum
based on the studied material is given below.

1(2) Smaller (body length 4.5—4.8 mm); dorsum black
with greenish-bluish sheen in foveae on head and
pronotum; legs black; head appendages black or
Ist antennal segment slightly reddish ventrally
(Fig. 1, A); base of pronotum with distinct micro-
sculpture (Fig. 1, B); aedeagus as in Fig. 1, C .......
....................................... B. pliculatum Bates, 1883

2(1) Larger (body length 4.8-5.8 mm); dorsum black-
bronze or pitch-bronze, less often blue, dark crim-
son, or with greenish sheen in elytral striae and
foveae on head and pronotum; legs cherry-black
or dark reddish; head appendages black, 1st anten-
nal segment distinctly reddish, especially ventrally
(Fig. 1, D); base of pronotum without micro-
sculpture (Fig. 1, E), rarely very weakly reticulate;
aedeagus as in Fig. 1, F .o,
............................. B. hirmocaelum Chaudoir, 1850

Tribe Trechini

Trechus (Epaphius) nigricornis arsenjevi
(Jeannel, 1962)

Material. Sakhalin: Lake Dlinnoe near Aniva,
3.VIIL.2022, Yu. Sundukov, L. Sundukova, 1 .

Distribution. Russia: South Kuril Islands (Kunashir,
Yuri), Southern Sakhalin, Primorskii Territory, south of
Khabarovsk Territory, Amur Province (Sundukov and
Makarov, 2021).

Habitats. Collected in a sedge-reed swamp.

Notes. The species is recorded here for the first time
for the fauna of Sakhalin.

Tribe Pterostichini

Pterostichus (Phonias) longinquus Bates, 1873

Material. Sakhalin: Lake Lebyazhye NW of Staro-
dubskoe, 29.VII1.2022, Yu. Sundukov, L. Sundukova,

13,29%.
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Distribution. Russia: South Kuril Islands (Urup,
Iturup, Kunashir), Southern Sakhalin, Primorskii Terri-
tory. Japan (Hokkaido, Honshu, Shikoku), South Korea,
Eastern China.

Habitats. Collected in a humid meadow in the lake
basin.

Notes. The species was earlier recorded from the
southwest coast of Sakhalin: Nevelskii District, Gorno-
zavodsk and Shebunino (Vertyankin and Shabalin,
2013; Vertyankin, 2014).

Tribe Platynini

Agonum (Europhilus) consimile
(Gyllenhal, 1810)

Material. Sakhalin: Lake Dlinnoe near Aniva,
3.VII1.2022, Yu. Sundukov, L. Sundukova, 1 ¢.

Distribution. A boreal trans-Holarctic species, its
Palaearctic range extending from Kamchatka and Sa-
khalin in the east to the Scandinavian Peninsula in the
west, from the Arctic tundra in the north to the south of
Primorskii Territory, the Lake Baikal region, Altai, the
Middle Urals, and Latvia in the south.

Habitats. Collected in reed thickets on the lake shore.

Notes. The previous records of 4. consimile for Sa-
khalin (Lafer, 1989; Kryzhanovskij et al., 1995) did not
include the exact data on the finding localities and the
studied specimens.

Tribe Zabrini
Amara (Amarocelia) erratica (Duftschmid, 1812)

Material. Sakhalin: floodplain of Bolshoi Takoi
River near Sokol, 29.VIII.2022, Yu. Sundukov, L. Sun-
dukova, 1 &.

Distribution. A boreal trans-Holarctic species, its
Palaearctic range extending from Kamchatka, the Kuril
Islands, and Japan in the east to Iceland and France in
the west, from the Asian tundra zone, the Polar Urals,
the Kola Peninsula, and Scandinavia in the north to the
Japanese island of Honshu, North Korea, Tibet, the Tien
Shan, Asia Minor, and Southern Europe in the south.

Habitats. Collected by the roadside in a river flood-
plain with tall herbaceous vegetation.
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Notes. The species was earlier recorded for Sakhalin
in the Checklist of the Ground Beetles of Russia (Kry-
zhanovskij et al., 1995) without specifying the collec-
tion localities or the specimens studied.

Amara (Xenocelia) hicksi Lindroth, 1968

Material. Sakhalin: Lake Lebyazhye NW of Staro-
dubskoe, 29.VII1.2022, Yu. Sundukov, L. Sundukova,

433,19.

Distribution. A boreal Asian-Nearctic species, its
Palaearctic range extending from Chukotka, Kam-
chatka, and Sakhalin in the east to the Urals and Altai in
the west; from the tundra zone in the north to Southern
Sakhalin, the Amur River valley, Northern China, and
Southern Altai in the south.

Habitats. Collected in a maritime sedge meadow on
sandy soil.

Notes. The species was earlier recorded only for the
central part of Sakhalin: Tymovskii District, Zonalnoe
(Wrase, 1995; Hieke, 2001).

Tribe Harpalini

Harpalus (Harpalus) nigrans
A. Morawitz, 1862

Material. Sakhalin: Lyutoga River 2 km S of Petro-
pavlovskoe, river bank, 6.VII1.2022, Yu. Sundukov,
L. Sundukova, 1 &.

Distribution. Russia: South Kuril Islands (Iturup),
Southern Sakhalin, Primorskii Territory, south of Kha-
barovsk Territory, Amur Province; Buryatia, Irkutsk and
Kemerovo provinces, Altai. North Korea, Northeastern
China.

Habitats. Collected on the boundary between river-
side sand deposits and willow-alder shrubs.

Notes. The species is recorded here for the first time
for the fauna of Sakhalin.

Harpalus (Loboharpalus) platynotus
Bates, 1873

Material. Sakhalin: Lyutoga River 2 km S of Petro-
pavlovskoe, river bank, 6.VII1.2022, Yu. Sundukov,
L. Sundukova, 7 &, 13 2.

Distribution. Russia: Southern Sakhalin. Japan (Hok-
kaido, Honshu, Shikoku, Kyushu), Korea (Kwon and
Lee, 1986).

Habitats. Collected on riverside sand deposits among
sparse willow shrubs.

Notes. The species was first discovered in Russia in
1995 and was recorded for the south of Sakhalin (Kry-
zhanovskij et al., 1995; Wrase, 1995; Lafer, 1996; Ber-
lov and Berlov, 1997; Kataev, 1997).

Tribe Chlaeniini

Chlaenius (Chlaeniellus) inops inops
Chaudoir, 1856

Material. Sakhalin: Srednyaya River near Troitskoe,
29.VI1.2022, Yu. Sundukov, L. Sundukova, 2 9 9.

Distribution. Russia: South Kuril Islands (Kunashir),
Southern Sakhalin, “Amur region” (Jacobson, 1906).
Japan (Hokkaido, Honshu, Shikoku, Kyushu), Korea,
Taiwan, Eastern China, Vietnam.

Habitats. Collected on a pebble sandy river bank.

Notes. The species was earlier recorded for Sakhalin
based on 1 spm. collected at the junction of the Ka-
menka River (a tributary of the Lyutoga River) near
Pozharskoe on 4.VI1.1988 by E. Berlov (Kryzhanovskij
et al., 1995; Lafer and Kuznetsov, 1996; Berlov and Ber-
lov, 1997).

Tribe Lebiini
Parena tripunctata (Bates, 1873)

Material. Sakhalin: Yasnomorskoe, N of Nevelsk,
Yasnomorka River valley, 20.VIL.2019, M. Sergeev, 1 9;
same locality, 21-23.VIL.2019, M. Sergeev, 1 &.

Distribution. Russia: South Kuril Islands (Iturup,
Kunashir, Shikotan), Southern Sakhalin, Primorskii Ter-
ritory, south of Khabarovsk Territory. Japan (the entire
territory), Korea, Northeastern and Central China.

Habitats. A dendrophilous species inhabiting tree
crowns 1n forests. The beetles were attracted to electric
light.

Notes. The previous publications (Lafer, 1989; Kry-
zhanovskij et al., 1995; Kirschenhofer, 2006) included
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no data on the collection localities and the studied spec-
imens of P, tripunctata from Sakhalin.

Lebia (Poecilothais) bifenestrata
A. Morawitz, 1862

Material. Sakhalin: Yasnomorskoe, N of Nevelsk,
Yasnomorka River valley, 20.VI1.2019, M. Sergeev, 2 3,
1 Q; same locality, 23.VI1.2019, M. Sergeev, 3 9 9.

Distribution. Russia: South Kuril Islands (Kunashir,
Shikotan), Southern Sakhalin, Primorskii Territory, south
of Khabarovsk Territory, Jewish Autonomous Okrug,
south of Amur Province. Japan (the entire territory),
Korea, Northeastern China.

Habitats. A dendrophilous species inhabiting the
crowns of trees and shrubs in forests. The beetles were
attracted to electric light.

Notes. The species is recorded here for the first time
for the fauna of Sakhalin.

Apristus grandis Andrewes, 1937
(Fig. 2)

Material. Sakhalin: Susuya River near Viktoriya villa
community (W of Troitskoe), river bank, 17.VI1.2018,
L. Sundukova, 1 @; Susuya River near Maiskoe (N of
Novotroitskoe), river bank, 5.VII1.2022, Yu. Sundukov,
L. Sundukova, 18 34,19 9.

Distribution. Russia: Southern Sakhalin. Japan (the
entire territory).

Habitats. Collected on a sand-pebbly river bank.

Notes. The species is new to the fauna of Russia. Its
finding on Sakhalin determines the need to verify the
identification of 4. striatus (Motschulsky, 1844), wide-
spread on the mainland and also recorded from the Su-
suya River at its confluence with the Khomutovka River
in the south of Sakhalin (Vertyankin and Lafer, 2012).
The key to the Far Eastern species of the genus Apristus
Chaudoir, 1846, based on the material from Sakhalin
and Primorskii Territory, is given below.

1(2) Elytral intervals rather densely punctated along
striae, densely pubescent at apical margin of elytra
(Fig. 2, B); elytral apex roundly convex (Fig. 2, 4);
dorsum black; larger, body length 3.8-5.0 mm
.................................... A. grandis Andrewes, 1937
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2(1) Elytral intervals not punctated along striae, not
pubescent or, rarely, with single hairs at apical
margin; elytral apex straightly truncate or slightly
concave; dorsum with distinct bronze sheen; smaller,
body length 3.3—4.0 mm .......cccceevieiiiniiieeen
.............................. A. striatus (Motschulsky, 1844)

CONCLUSIONS

The ground beetle fauna of Sakhalin is one of the
least studied in the south of the Russian Far East (Sun-
dukov, 2022). Analysis of the available literature shows
that 279 species of Carabidae have been recorded for the
island, not counting the current subspecies and syno-
nyms. Thirteen of them (except for B. varium reported
herein) were excluded from the Sakhalin fauna by Lafer
(2011): Amara aenea (De Geer, 1774), A. ampliata (Bates,
1873), A. curta Dejean, 1828, Carabus smaragdinus
Fischer von Waldheim, 1823, Chaetodera laetescripta
(Motschulsky, 1860), Cicindela gemmata Faldermann,
1835, Clivina niponensis Bates, 1873, Dyschirius niti-
dus (Dejean, 1825), Elaphrus lapponicus Gyllenhal,
1810, Harpalus brevis Motschulsky, 1844, Nebria chin-
ensis Bates, 1872, Platynus protensus (A.Morawitz,
1863), and Pterostichus oblongopunctatus (Fabricius,
1787). One more species listed for Sakhalin, Badister
nigriceps A. Morawitz, 1863 was excluded from the
fauna of Russia by Kataev (1995) and Sundukov (2008).
As a result, considering the new finds, the Sakhalin
fauna currently includes 271 species of Carabidae, some
of which remain to be confirmed by new material, re-
identified, or excluded from the fauna.

In my opinion, such species are: Amara aeneola Pop-
pius, 1906, recorded by Molodova (1973) but not found
subsequently; A. praetermissa (C.R. Sahlberg, 1827),
recorded from the south of Sakhalin by Kryzhanovskij
and Molodova (1973) and by Molodova (1973) as
Amara sp. pr. praetermissa, but possibly belonging to
A. sichotana Lafer, 1978 or A. fujiii Tanaka, 1959;
A. similata (Gyllenhal, 1810), recorded by Vertyankin
and Shabalin (2013) and Vertyankin (2014, 2015) and
replaced by the closely related 4. chalcites Dejean, 1828
in the Far East; Apristus striatus (Motschulsky, 1844),
recorded by Vertyankin and Lafer (2012) (see the above
comment); Badister bullatus (Schrank, 1798), recorded
by Lafer (1989) and Berlov and Berlov (1997) as B. bi-
pustulatus (Fabricius, 1792) and, according to the mod-
ern views, distributed as far eastwards as West Siberia;
Bembidion captivorum Netolitzky, 1943, recorded by
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Fig. 2. Apristus grandis Andrewes, 1937, female, Susuya River, Southern Sakhalin: (4) habitus; (B) apical part of elytra.

Kryzhanovskij and Molodova (1973), Molodova (1973),
and Pavlova (1979) as Bembidion sp. pr. captivorum,
as well as by Kryzhanovskij and co-authors (Kryzha-
novskij et al., 1995) (in Sakhalin, the species is replaced
by the closely related B. poppii pohlai Kirschenhofer,
1984, and remains to be confirmed); B. difficile (Mot-
schulsky, 1844), recorded by Lafer and Kuznetsov (1996)
as B. difficile; B. oxyglymma Bates, 1883, recorded by
Yokoyama and Kano (1927) but not found subsequently;
B. quadrimaculatum (Linnaeus, 1760), recorded by Ber-
lov and Berlov (1997) as B. mandli Netolitzky, 1932 (on
Sakhalin, the species is replaced by the closely related
B. paediscum Bates, 1883 and remains to be confirmed);
Carabus latreillei Fischer von Waldheim, 1820, re-
corded by Berlov and Berlov (1997) as “1 spm. from
Sakhalin, obtained from Pervukhin, remains to be con-
firmed”’; Chlaenius insularis (Uéno, 1964), recorded by
Vertyankin and Shabalin (2013) (the erroneous name
Ch. insularis Kryzhanovskij, 1973 = Ch. circumductus
A. Morawitz, 1862); Elaphrus comatus Goulet, 1983,
recorded by the Japanese authors (Yoshimatsu et al.,
2018) based on the material “S. Saghalien: Saghalien

Toyohara, 20.07.1937, N. Hirose leg.” and remaining to
be confirmed; Harpalus tardus (Panzer, 1796), recorded
by Pavlova (1979), even though the species absent in the
Far East and distributed as far eastwards as West Sibe-
ria; Nebria catenulata Fischer von Waldheim, 1820, re-
corded by Berlov and Berlov (1997) and remaining to
be confirmed, since the closely related species N. baica-
lopacifica Dudko et Shilenkov, 2006 and N. banksii
Crotch, 1871 are known from Sakhalin (Dudko, 2006);
Poecilus lamproderus (Chaudoir, 1868), recorded by
Kryzhanovskij and Molodova (1973) and Molodova
(1973), but possibly corresponding to P. samurai (Lutsh-
nik, 1916); Pterostichus mandzhuricus (Lutshnik, 1916),
recorded by Pavlov (1979) but absent in the fauna of
Russia; P. patruelis (Dejean, 1831), recorded by Pavlov
(1979) as Pterostichus sp. pr. patruelis Dej., possibly
due to misidentification of Pterostichus diligens (Sturm,
1824), since P patruelis is an American species;
P eschscholtzii (Germar, 1823), recorded by Nemoto
(1989) as Pterostichus fortis (A. Morawitz, 1862) and
by Mikhailov (1996), and replaced on Sakhalin by the
closely related P. leptis Bates, 1883.
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In addition, 41 species have been recorded for Sakha-
lin without specifying the collection sites and the speci-
mens studied. Some of them also need to be confirmed,
indicating the insufficient level of knowledge of the
Sakhalin fauna of Carabidae.

ACKNOWLEDGMENTS

I am sincerely grateful to M.E. Sergeev (Vladivostok) and
L.A. Sundukova (Lazo, Primorskii Territory) for the material
provided, and to K.V. Makarov (Moscow) for making the
photos of Bembidion pliculatum and Apristus grandis.

FUNDING

The research was carried out within the state assignment
of Ministry of Science and Higher Education of the Russian
Federation (theme no. 121031000151-3).

COMPLIANCE WITH ETHICAL STANDARDS

Statement on the welfare of animals. All the applicable
international, national, and/or institutional guidelines for the
care and use of animals were followed. All the procedures
performed in studies involving animals were in accordance
with the ethical standards of the institution or practice at
which the studies were conducted.

REFERENCES

Bates, H.W., Supplement to the geodephagous Coleoptera of
Japan, chiefly from the collection of Mr. George Lewis, made
during his second visit, from February, 1880, to September,
1881, Trans. Entomol. Soc. London, 1883, vol. 1873, p. 205.

Berlov, E.Ya. and Berlov, O.E., Ground beetles (Coleoptera,
Carabidae) of Sakhalin Island, Vestn. Irkut. Gos. Selskokhoz.
Akad., 1997, no. 4, p. 52.

Deuve, T., Contribution a la connaissance des Carabidae asi-
atiques. Descriptions de nouveaux taxons des genres Carabus
et Cychrus (Coleoptera), Entomologiste, 1991, vol. 47, p. 311.

Dudko, R.Yu., A revision of Palaearctic species of the sub-
genus Catonebria Shilenkov, 1975 (Coleoptera, Carabidae,
Nebria). 2. Nebria catenulata species group, Euroasian Ento-
mol. J., 2006, vol. 5, p. 17.

Fedorenko, D.N., Ground beetles of the Dyschirius minutus
(Dej.) species group (Coleoptera, Carabidae) in the fauna of
Russia and neighboring countries. II. Subgroups aeneus, cy-
lindricus, and macroderus, Entomol. Obozr., 1995, vol. 74,
no. I, p. 71.

Fedorenko, D.N., Reclassification of World Dyschiriini, with
a Revision of the Palaearctic Fauna (Coleoptera, Carabidae),
Pensoft Series Faunistica, Sofia etc.: Pensoft, 1996.

ENTOMOLOGICAL REVIEW Vol. 103 No. 2 2023

Hieke, F., Das Amara-Subgenus Xenocelia subg. n. (Coleo-
ptera: Carabidae), Folia Heyrov., 2001, suppl. 7, p. 1.

Jacobson, G.G., Zhuki Rossii i Zapadnoi Evropy. Rukovodstvo
k opredeleniyu zhukov. Chast 4 (Beetles of Russia and West-
ern Europe. A Guide to Identification of Beetles. Part 4),
St. Petersburg: A.F. Devrien, 1906, p. 241.

Kataev, B.M., Footnote 470, in Kryzhanovskij, O.L., Belo-
usov, I.A., Kabak, I.I., Kataev, B.M., Makarov, K.V., and
Shilenkov, V.G., 4 Checklist of the Ground-Beetles of Russia
and Adjacent Lands (Coleoptera, Carabidae). Series Faunis-
tica 3, Sofia—Moscow: Pensoft, 1995, p. 160.

Kataev, B.M., Ground beetles of the genus Harpalus (Insecta,
Coleoptera, Carabidae) from East Asia, Steenstrupia, 1997,
vol. 23, p. 123.

Kirschenhofer, E., Neue Arten der Gattung Parena Motschul-
sky aus Japan, China und Indonesien (Sulawesi) (Coleoptera:
Carabidae), Mitt. Int. Entomol. Ver. Frankfurt, 2006, vol. 31,
p. 87.

Kryzhanovskij, O.L. and Molodova, L.P., Faunistic and eco-
logical complexes of ground beetles (Coleoptera, Carabidae)
of South Sakhalin, Entomol. Obozr., 1973, vol. 52, no. 1,
p. 63.

Kryzhanovskij, O.L., Okhotina, M.V., Bromlei, G.F., and
Lafer, G.Sh., Review of ground beetles (Coleoptera, Carab-
idae) of the Kuril Islands, 7 Biol.-Pochv. Inst. Vladivostok,
1975, vol. 28, no. 3, p. 119.

Kryzhanovskij, O.L., Belousov, I.A., Kabak, L.I., Katacv, B.M.,
Makarov, K.V., and Shilenkov, V.G., 4 Checklist of the
Ground-Beetles of Russia and Adjacent Lands (Coleoptera,
Carabidae). Series Faunistica 3, Sofia—Moscow: Pensoft,
1995.

Kwon, Y.J. and Lee, S., Check list of superfamily Caraboidea
from Korea, Insecta Koreana, 1986, vol. 6, p. 1.

Lafer, G.Sh., 4. Family Carabidae, ground beetles, in Opre-
delitel’ nasekomykh Dal’nego Vostoka SSSR (Key to Insects
of the Far East of the USSR), Vol. 3: Zhestkokrylye, ili zhuki
(Coleoptera, Beetles), Part 1, Lehr, P.A., Ed., Leningrad:
Nauka, 1989, p. 71.

Lafer, G.Sh., 4. Family Carabidae, ground beetles. Adden-
dum, in Opredelitel’ nasekomykh Dal’nego Vostoka SSSR
(Key to Insects of the Far East of the USSR), Vol. 3: Zhest-
kokrylye, ili zhuki (Coleoptera, Beetles), Part 3, Lehr, P.A.,
Ed., Vladivostok: Dalnauka, 1996, p. 396.

Lafer, G.Sh., Supplementary accounts of the ground-beetles
fauna (Coleoptera, Carabidae) of the Southern Kuril Islands,
Far East Entomol., 1998, no. 59, p. 19.

Lafer, G.Sh., On the fauna of ground beetles (Coleoptera:
Caraboidea) of Sakhalin: the erroneously recorded taxa, in
Chteniya pamyati A.1. Kurentsova (A.l. Kurentsov’s Annual
Memorial Meetings), Issue 22,2011, p. 181.



188 SUNDUKOV

Lafer, G.Sh. and Kuznetsov, V.N., Additional data on the
fauna of the suborder Adephaga (Coleoptera) of Sakhalin
Island, Vestn. Sakhalin. Muz., 1996, no. 3, p. 313.

Marggi, W.A., Huber, C., Miiller-Motzfeld, G., and Hart-
mann, M., Subtribe Bembidiina Stephens, 1827, in Catalogue
of Palaearctic Coleoptera. Vol. 1. Archostemata — Myxophaga
—Adephaga, Lobl, 1. and Smetana, A., Eds., Stenstrup: Apollo
Books, 2003, p. 241.

Marggi, W., Toledano, L., and Neri, P., Subtribe Bembidiina
Stephens, 1827, in Catalogue of Palaearctic Coleoptera.
Revised and Updated Edition. Vol. 1. Archostemata — Myxo-
phaga — Adephaga, Lobl, 1. and Lobl, D., Eds., Leiden—
Boston: Brill, 2017, p. 294.

Mikhailov, Yu.E., A checklist of beetles (Coleoptera) of the
Poronaysky State Reserve: the first results, Vestn. Sakhalin.
Muz., 1996, no. 3, p. 381.

Molodova, L.P., The soil invertebrate fauna of South Sakha-
lin, in Gilyarov, M.S., Ekologiva pochvennykh bespozvo-
nochnykh (Ecology of Soil Invertebrates), Moscow: Nauka,
1973, p. 60.

Mori, M., Mizugiwa scavenger beetles in Hyogo Prefecture,
Kiberi Ha Mushi, 2016, vol. 39, no. 1, p. 26 [in Japanese].

Morita, S., Broscine carabid beetles of the genus Eobroscus
(Coleoptera, Carabidae), Elytra, 1990, vol. 18, no. 2, p. 155.

Morita, S., Bembidiini carabid beetles from Sakhalin, Elytra,
1991, vol. 19, no. 1, p. 125.

Nemoto, K., Affinity of Pterostichus (“Platysma”) fortis
Morawitz of East Asia (Coleoptera, Carabidae), Entomol.
Rev. Jpn., 1989, vol. 44, no. 2, p. 69.

Netolitzky, F., Bestimmungstabellen europdischer Kafer
(9. Stiick). II. Fam. Carabidac. Subfam. Bembidiinae. 66.
Gattung: Bembidion Latr. Bestimmungstabelle der Bembidion-
Arten des paldarktischen Gebietes (mit Hinweisen auf holark-
tische, dthiopische und orientalische Arten), Koleopterol.
Rundsch., 1943, vol. 28, p. 69.

Pavlov, E.V., On the distribution of beetles in coastal mead-
ows of South Sakhalin, 7r Biol.-Pochv. Inst. Dalnevost.
Nauch. Tsentra Akad. Nauk SSSR, 1979, vol. 70, no. 173,
p. 64.

Pavlova, G.N., Ground beetles (Coleoptera, Carabidae) of the
Sakhalin Botanical Garden, Tr: Biol.-Pochv. Inst. Dalnevost.
Nauch. Tsentra Akad. Nauk SSSR, 1979, vol. 70, no. 173,
p. 68.

Sundukov, Yu.N., Species of the subgenus Baudia of the
genus Badister (Coleoptera, Carabidae) from the Southern

Sikhote-Alin Mountains, Entomol. Rev., 2008, vol. 88, no. 8§,
p. 948.

Sundukov, Yu.N., Taxonomic diversity of Geodephaga (Coleo-
ptera, Adephaga) of the Russian Far East, in Chteniya pamyati
A.I Kurentsova (A L Kurentsov’s Annual Memorial Meetings),
Issue 33,2022, p. 24.

Sundukov, Yu.N. and Makarov, K.V., New or little-known
ground beetles (Coleoptera: Carabidae) of Kunashir Island,
Kurile Islands, Russia, Russ. Entomol. J., 2016, vol. 25, no. 2,
p. 121.

Sundukov, Yu.N. and Makarov, K.V., The ground beetles of
the tribe Trechini (Carabidae) on the Southern Kuril Islands,
Nat. Conserv. Res., 2021, vol. 6, no. 4, p. 15.

Sundukov, Yu.N., Kuberskaya, O.V., and Kataev, B.M., On
the carabid fauna (Coleoptera, Carabidae) of Bolshoi Shantar
Island, Khabarovsk Territory, Russia, Entomol. Rev., 2021,
vol. 101, no. 7, p. 917.

Vertyankin, A.V., Preliminary data on the ground beetle fauna
(Coleoptera, Carabidae) in some forest biotopes of South
Sakhalin, in Chteniya pamyati A.1. Kurentsova (A.l. Kuren-
tsov’s Annual Memorial Meetings), Issue 25, 2014, p. 163.

Vertyankin, A.V., Fauna of ground beetles (Coleoptera: Carab-
idae) of the Lyutoga River valley, South Sakhalin, in Chteniya
pamyati A.1. Kurentsova (A.l. Kurentsov’s Annual Memorial
Meetings), Issue 26,2015, p. 137.

Vertyankin, A.V. and Lafer, G.Sh., New records of ground
beetles (Coleoptera, Carabidae) from Sakhalin and Moneron
Islands of the Russian Far East, Euroasian Entomol. J., 2012,
vol. 11, no. 5, p. 433.

Vertyankin, A.V. and Shabalin, S.A., Preliminary data on the
population and dominance structure of ground beetles (Coleo-
ptera, Carabidae) in some meadow biotopes of South Sakha-
lin, in Chteniya pamyati A.I. Kurentsova (A.l. Kurentsov’s
Annual Memorial Meetings), Issue 24,2013, p. 179.

Wrase, D.W., Taxonomische und faunistische Bemerkungen
iiber einige paldarktische Carabiden-Arten (Coleoptera, Carab-
idae), Linz. Biol. Beitr., 1995, vol. 27, no. 1, p. 337.

Yokoyama, K. and Kano, T., List of Coleoptera hitherto found
in Southern Saghalien, Zool. Mag. Tokyo, 1927, vol. 39,
no. 459, p. 1 [in Japanese].

Yoshimatsu, S.-1., Ito, N., Nakatani, Y., and Yoshitake, H.,
A list of ground beetles (Insecta: Coleoptera: Caraboidea) in
Dr. Kazuo Tanaka collection preserved in the Insect Museum
of Institute for Agro-Environmental Sciences, NARO, Bull.
NARO Agro-Environ. Sci., 2018, vol. 39, p. 15.

ENTOMOLOGICAL REVIEW Vol. 103 No. 2 2023




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


