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Atruna

Ar So pazinoju, ka visas Saja kopsavilkuma pieminétds ar nomenklatiru saistitds darbibas
saskana ar Starptautisko Zoologiskds nomenklatiras kodeksa (ICZN 1999) 8. pantu ir
uzskatamas par nepublicétam un var tikt atzitas par tadam tikai péc to publicésanas.

Disclaimer
I herewith declare that the nomenclaturally relevant acts in this thesis have to be regarded as

unpublished according to Article 8 of the International Code of Zoological Nomenclature (ICZN
1999), and will only become available by the referring publications.



1. levads

Saja pétijuma ir apskatitas loznvaboles no Indo-Australijas parejas zonas, taja ieklaujot
.Klasisko” Vollesu (Sulavesi, Mazas Zundas salas, Moluku arhipelags), Jaungvineju ar
satelitsalam (ieskaitot Raja Ampat, Aru, Bismarka salas, Admiralitates salas), ka arT Zalamana
salas. Darba tiek konspektivi aprakstita 1 regiona dabas vésture. Aptuveni pusgads ir pavadits
lauku pétijumos regiona, papildinot pieejamo muzeju materialu ar jauniem vakumiem un jaunam
pétijumu vietam.

Promocijas darba izstrade pamata ir pielietota Udvardy (1975) sistéma, akceptéjot visus
galvenos biogeografiskus apgabalus (realms), iznémums ir Okeanijas apgabalu (Oceanian
Realm). Sada biogeografijas apgabala eksistenci ir apsaubijusi vairaki pazistami biogeografi un
entomologi. Ipasi nepamatots ir Udvardy uzskats, ka Moluku salas un Jaungvineja pievienojama
nevis Australijas, bet Okeanijas apgabalam. Saja darba tiesi Indo-Australijas paréjas zonas
biogeografiskajai klasifikacijai ir izmantota Krizanovska (Kryzhanovsky 2002) sistema, kur
Vollesa un Jaungvineja ir apvienoti viena Papua apgabala.

Vabolu virsdzimta Tenebrionoidea apvieno 29 dzimtas (neskaitot atseviSkas incertae sedis
grupas) un aptuveni 32500 sugu. Virsdzimtas parstavji sastopami visa pasaulé, bet vairaki
dzimtas un zemaka ranga taksoni rada biogeografiski izteikti ierobezotu izplatibu. Lielakas
dzimtas ir Tenebrionidae (virs 20000 sugu), Anthicidae (ap 3500 sugu) un Meloidae (ap 3000
sugu) (Leschen, Beutel, Lawrence 2010, ar papildinajumiem). Anthicidae monofiletiska
izcelSanas ir prognoz€jama, bet nav lidz galam apstiprinata.

Anthicidae dzimtai pieder ap 3500 maza lidz vidgji liela izméra sugu no 8 apaksdzimtam
(Anthicinae, Copobaeninae, Eurygeniinae, Lemodinae, Macratriinae, Notoxinae, Steropinae un
Tomoderinae) un 103 gintim (Chandler 2010, ar papildindjumiem). Anthicinae — gan sugu (ap
2000), gan @ginsu (44) skaita zind bagatakajai apaksdzimtai — ir kosmopolttiska izplatiba un
apak&dzimtas parstaviji ir sastopami visos regionos. Copobaeninae ir zinama vienigi no Ciles (1
gints, 5 sugas). Eurygeniinae (31 gints, ap 200 sugu) ir kosmopolitiska apaksdzimta ar lielako
taksonu daudzveidibu semi-aridajos Nearktikas un Australijas apgabalos. Lemodinae (6 gintis,
ap 35 sugu) parstavji sastopami Australija, Jaunzélandé, Jaungvineja un Cilé. Macratriinae
apaksdzimtas (5 gintis, ap 300 sugu) parstavji ir cirkumtropisko apgabalu apdzivotaji. Notoxinae
(7 gintis, ap 500 sugu) ir kosmopolitiska apak3dzimta ar lielako daudzveidibu Afrotropisko,
Nearktisko un Australijas apgabalu savannas. Steropinae (2 gints, 9 sugas) ir Holarktikas
faunas elements ar vienu sugu, kura zinama no Orientald apgabala. Tomoderinae (7 gintis, ap
400 sugu) ir kosmopolitiska apaksSdzimta, kura izplatita galvenokart tropu un subtropu josla. Pie
tam, ir zinamas 17 fosilas Anthicidae sugas un 3 fosilas gintis (Kirejtshuk 2002, ar
papildinajumiem).

1.1. Pétijuma meérkis un uzdevumi

Promocijas darba mérkis ir raksturot Indo-Australijas parejas zona sastopamo Anthicidae
dzimtas vabolu daudzveidibu, veikt to taksonomisko un biogeografisko reviziju.

Izvirzita hipotéze:

Anthicidae vabolu fauna ir bagatigi parstavéta Indo-Australijas parejas zona. Sai dzimtai
dotaja regiona ir raksturigs augsts endémisms, kuru veido regionam specifiskas sugas, ka art
sugas no blakuseso$ajiem Orientdld un Australijas biogeografiskd apgabala. Indo-Australijas
parejas zonas Anthicidae izplatibu nosaka regiona biogeografiskas robezas — Vollesa un
Lidekera linijas. Saskana ar salu biogeografijas teoriju, lielakajas salas jabdt lielaka sugu
daudzveidibai.

Aizstavamas tézes:

1) Indo-Australijas parejas zonas Anthicidae fauna izpétita [oti nepilnigi un ir sugam daudz
bagataka neka tika uzskatits, jo Ildz Sim nav veikta taksonomiska un biogeografiska ST
regiona Anthicidae revizija;

2) Indo-Australijas parejas zonai raksturigs Anthicidae sugu un augstaka ranga taksonu
augsts endémisms;
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3) Indo-Australijas parejas zonas Anthicidae sugu izplatiba atspogulo S$im regionam
raksturigas biogeografiskas likumsakaribas;

4) Indo-Australijas parejas zonas Anthicidae faunas elementi parada Iidzibu gan ar Orientalo,
gan arT Australijas horonu.

Darba uzdevumi mérka sasniegs$anai:

1) Veikt literatiras analizi par Indo-Australijas parejas zonas Anthicidae vabolém, veidot
dazada ranga taksonu datu bazi, sugu atradnu datu bazi;

2) Veikt visu iepriek§ aprakstito taksonu tipu materialu un vadoSo pasaules muzeju
neapstradata materiala reviziju;

3) Rikot zinatniskas ekspedicijas uz pétamo redionu, lai aizpilditu ,baltos plankumus” Iidz Sim
ievaktaja materiala;

4) Sagatavot un publicét taksonomiskas revizijas par Indo-Australijas parejas zonas Anthicidae
gints ranga taksoniem;

5) Sastadit un publicét sugu noteikSanas tabulas;

6) Veikt Indo-Australijas parejas zonas Anthicidae biogeografisko analizi.

1.2. Péetijuma zinatniska novitate

Pirmo reizi veikta Indo-Australijas parejas zonas Anthicidae dzimtas vabolu taksonomiska
revizija, sastadits sugu un augstdka ranga taksonu katalogs, veikta ar regionu saistitas
literatras apkopo$ana un visu iepriek$ aprakstito sugu tipu materiala apstrade.

Pirmo reizi péc Vollesa pétijumiem veiktas vairakas zinatniskas ekspedicijas uz Moluku
salam — Halmaheru (2007), Seramu un Saparua (2009), Raja Ampat salu Misool (2009), ka art
uz zoologu Iidz $im ne reizi neapmekiéto regionu West Papua provincé Jaungvinejas sala
(2010). levakts unikals zinatnisks materials, tai skaita daudzas zinatnei jaunas Anthicidae
sugas, ka art iegata unikala informacija par $is dzimtas vabolu ekologiju Indo-Australijas parejas
zonas regiona.

Veikta lidz 8im neapstradatd Anthicidae materidla revizija lielakajas pasaules kolekcijas,
kopuma izpétot vairak neka 5000 Tpatnus no 270 sugam.

Aprakstitas 150 zinatnei jaunas sugas un pasugas, un viena jauna gints. Noskaidroti un
ieviesti 12 jauni sinontmi, t.sk. 2 gints un 10 sugas ranga sinonimi, izveidotas 19 jaunas sugu
nosaukumu kombinacijas, diviem zemsugas ranga aprakstitajiem taksoniem ir pieskirts jauns
statuss, trim taksoniem izveidots jauns sugas nosaukums péc homonimijas principa, 31 sugai ir
noziméti lektotipi, divas sugas ir svitrotas no Indo-Australijas parejas zonas Anthicidae saraksta
ka nepareizi noteiktas.

Pirmo reizi sastaditas un dal€ji nopublicétas sugu noteikSanas tabulas Indo-Australijas
parejas zonas Anthicidae dzimtas vaboJu sugam.

Izpétitas Anthicidae taksonu biogeografiskas izplatibas likumsakaribas Indo-Australijas
parejas zona, noskaidrota to saistiba ar Australijas un Orientalo biogeografisko apgabalu.

1.3. Pétijuma rezultatu aprobacija un publikacijas
Daliba konferencés

Deutsches Coleopterologentreffen (Beitelsbaha, Vacija), 27.-28.10.2007. Zinojums: ,Neue
Taxa der Anthicidae (Coleoptera) aus Wallacea und Neuguinea”;

3. Tagung zur Biodiversitat und Naturausstattung im Himalaya (Naturkundemuseum
Erfurt, Erfurte, Vacija), 18.-20.04.2008. Bez zinojuma;

Leibniz Institute for Research on Evolution and Biodiversity at the Humboldt University
Berlin (Berline, Vacija), seminars par Vollesa biodaudzveidibu, 10-12.07.2008. Zinojums
Wallacea research group sédé: ,Anthicidae of Wallacea: taxonomy and biogeographical
pecularities”;

Latvijas Entomologijas biedribas seminars, 10.11.2010. Zinojums: ,Anthicidae of Wallacea:
preliminary results”;

Latvijas Entomologijas biedribas ikgadéjs seminars, 11.12.2010. Zinojums: ,Anthicidae of
Wallacea and New Guinea: taxonomical and biogeographical aspects”.
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1.4. Promocijas darba struktura
Promocijas darbs ir kopsavilkums, kas balstits uz autora 30 publicétam vai akceptétam

publikacijam par Indo-Australijas parejas zonas un apkartéjo horonu Anthicidae dzimtas vabolu
taksonomiju, biogeografiju un sugu daudzveidibu.
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2. Materials un metodes

2.1. Pétamas teritorijas geografisks apraksts

Indo-Australijas zoogeografiskaja parejas zona ietilpst Vollesa un Papua zoogeografiskie
horoni. Sim apgabalam ir divas ,sirdis” — Jaungvinejas un Sulavesi salas. Sulavesi, Moluku un
Mazas Zundas salas (Vollesa) vésturiski nebija savienotas ar kadu no kontinentalajiem Selfiem
un ir tipiska insulara sisttma (1. attéls). Sulavesi sala ir atdalita no Borneo ar Makasaras
Saurumu, un Lombokas sala no Bali ar Lombokas Saurumu, kas Pleistocéna, pazeminoties
Pasaules okeana I[Tmenim, nebija izzuduSi (1. attéls). Savukart, Jaungvineju no Australijas
atdala Torresa Saurums. Lai gan ta ir pavisam sekla juras teritorija (dzijums 10-20 m) un
Pleistocéna neeksistéja, ta ir akceptéjama kd zoogeografiska robeza. Daudzo Jaungvinejas
apkartnes salu fauna ievérojami lidzinas pa$as Jaungvinejas salas faunai. ST iemesla dé|
Jaungvineja ar tas tuvuma esosajam salam jaapliko ka vienota teritorija. Minétas salas atrodas
vai nu uz Sahul kontinentala Selfa (Aru arhipelags, Misoola, Salavati, Batanta, Japena) vai art
atrodas ta tieSa tuvuma (Fergusona, Goodenouha, Koffiau, Normanbi, Vaigeo). Klusais
okeans norobezo pétamo teritoriju ziemelos un austrumos, bet Rietumos - salas, kuras atrodas
uz Zundas Selfa (Bali, Borneo un Java pieder Orientalajam zoogeografiskajam regionam).
Pétamas teritorijas zoogeografiskais dalljums ir redzams 2. attéla.

1. attéls. Pétamas teritorijas karte. MUsdienu sauszemes teritorija paradita tumsi peléka krasa. Jara Iidz 130 m
dzilumam paradita gaiSi peleka krasa. Pleistocéna $Ts teritorijas atradusas virs jiras imena (The Times Atlas of the
World (1994), papildinats ar informaciju no Voris (2000) un Riedel (2002)).

Figure 1. Map of study area. Modern land areas are shaded in dark grey. Sea areas above the 130 m depth
contour are shaded in light grey. These areas were exposed during times of the pleistocene (The Times Atlas of
theWorld (1994), combined with information of Voris (2000) and Riedel (2002)).
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2. attéls. Pétama rediona un kaiminu apgabalu karte. Paradits Vollesa un Papua regions (uz peléka fona) un svarigakas zoogeografiskas
Inijas (parziméts no The Times Atlas of the World (1994), papildinats ar biogeografiskam Inijam).
Figure 2. Map of study area and the surrounding regions, showing important zoogeographic lines. Wallacea and papuan region are shaded
in dark grey (redrawn from The Times Atlas of the World (1994), with modifications by Riedel (2002)).
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Jaungvineja ir otra lielaka sala pasaulé (824200 km?). T4 atrodas starp ekvatoru un 11°S
platuma gradiem, un 130°E un 152°E garuma gradiem. Salas maksimalais platums ir 720 km
un maksimalais garums — 2400 km. Sulavesi ir vienpadsmita lielaka sala pasaulé (174600
km?), kura izvietota starp 2°N un 6°S platuma gradiem un 118°E un 125°E garuma gradiem.
Starp §im salam atrodas Moluku arhipelags. To veido vairak nekd 1000 mazu salu, lielakas
no kuram ir Halmahera (17780 km?) un Serama (17100 km?), uz dienvidiem — Mazas Zundas
salas, lielaka sala Timora (30777 km?) un Sumbava (15448 km?). Jaungvinejas
ziemelaustrumos atrodas Bismarka arhipelags un austrumos — Zalamana salas, kuras ari
ietvertas pétamaja regiona. Aptuveni rékinot, pétama teritorija atrodas starp 2,5°N / 12°S
platuma gradiem un 116°E / 163°E garuma gradiem, aiznemot ~1300000 km? sauszemes.
P&tama teritorija atrodas Cetru valstu teritorija.

Nemot véra vésturiskas jlras limena pazeminasanos un savienojumu veidoSanos starp
atseviSkam pétama regiona salam, Hall (1998) un Schot (1998) izstradaja iesp&jamo modeli
Orientalas faunas elementu migracijai Indo-Australijas parejas zona Miocéna laika. Viens no
Siem celiem ved caur Filipinu arhipelagu un Sulavesi zieme|u pussalu uz Halmaheru un talak
uz Jaungvinejas salas ziemeldalu, bet otrs — caur Mazam Zundas salam uz Jaungvinejas
salas Bird’s Head pussalu (3. att.).
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3. attéls. DA Azijas un Jaungvinejas teritorija pirms 10 milj. gadu. Ar bultam paraditi divi potencialie Azijas faunas
elementu migracijas celi Australijas regiona (péc Birdsell 1977, Hall 1998, Schot 1998).
Fugre 3. Reconstruction of SE Asia geology before 10 ma. Two possible dispersion routes from SE Asia to Wallacea
and New Guinea are indicated by arrows (modified from Birdsell 1977, Hall 1998, Schot 1998).

2.2. Klimatisko izmainu un jaras lmena fluktuaciju vesture

Muasdienas Indo-Australijas parejas zonu veido vairaku geologisko sistému apvieno$anas
rezultatd radies komplekss. Pleistocéna apledojums ievérojami ietekméjis regiona ainavu
veido$anos, vegetacijas tipu izplatibu un sekméjis Sahul $elfa pacel$anos virs jiras limena, ka
art sauszemes tiltu veidoSanos starp daudzam salam, tadejadi ietekméjot armt masdienu faunas
veidoSanos.

Pédéja apledojuma maksimala faze regiona novérota pirms 20000-17000 gadu. Tobrid
Jaungvinejas sala ledaji aiznéma vairdk nekd 2000 km? lielu platibu. Sniega Iinija bija
pazeminajusies no pasreiz&€jiem 4600 m uz ~3500 m. Ledaji saka atkapties pirms aptuveni
15000 gadu un pilntba izzuda pirms 7000 gadu, bet pirms 5000 gadiem ledus atkal izveidojies
augstako kalnu virsotnés (Loffler 1982).

Ledaju masas palielinaSanas pie zemeslodes poliem izraisija pasaules okeana tdens limena
pazeminasanos pédéja apledojuma laika. Voris (2000) ir rekonstruéjis Gdens lTmena izmainas
Indo-Australijas parejas zona. Udens limenim pazeminoties tikai par 10 m, Torresa $aurums
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parvérSas par sauszemi un izzid robezZa starp Jaungvineju un Australiju. Attiecigi, Japena un
Salavati savienojas ar 30 sauszemes teritoriju. Udens limenim pazeminoties par 30 m,
sauszemei pievienojas Misoola, bet Lombokas sala savienojas ar Sumbavu. Pasaules okeana
[fTmenim pazeminoties par 40 m, arT Aru arhipelags pievienojas Sai sauszemes teritorijai un
Sulas salas savienojas ar Sulavesi. TieSi $ada situacija valdija pétamaja teritorija lielako daju
Kvartara perioda (1. attéls).

2.3. Entomologisko pétijumu vésture

Pirmais dabas pétnieks, kur§ apmeklgjis Jaungvineju, bija Drumont d’Urville, francu kuga
LAstrolabe” Stata naturalists. Vin$ bija arT pirmais atveda uz Eiropu entomologisko materialu no
Papua (diemzél Anthicidae taja nebija parstaveéti). lzcilais britu naturalists, zoogeografs un
evolucionists A.R.Volless (A.R.Wallace) kopuma astonus gadus (1854.-1862.) pétija Sulavesi,
Moluku un Mazas Zundas salas, ka arT Jaungvineju. No savas ekspedicijas vin$ atveda vairak
neka 83200 vabolu Tpatnu, ka art citu zoologisko materialu (Wallace 1869). Starp ievaktajam
vabolém bija arT pirmie $aja regiond ievaktie Anthicidae Tpatni. A.R.Vollesam sekoja citi
naturalisti, kas, 11dzigi ka Volless, cieta no dazadam tropiskajam slimibam, un 8T iemesla dé] bija
spiesti uzturéties salu piekrastes teritorijas vai uz nelielam salam. Laika no 1871. gada lidz
1878. gadam italu dabas pétnieki O.BecCari (O.Beccari) un L.M. d’Albertis arT apmeklgja So
regionu, ievacot bagatigu materialu Sulavesi, Jaungvineja un apkartéjas salas. Viniem izdevas
nokert daudz vairak Anthicidae vabolu sugas. Italu zoologs L.Loria apmeki€ja Jaungvinejas
dienvidu dalu, pétot kukainus un citus dzivniekus, un art vins ievaca dazas Anthicidae sugas
(Capocaccia, Poggi 1982). No 1912. lidz 1913. gadam notika vacu ekspedicija ,Kaiserin-
Augustafluss-Expedition”, kura sasniedza Rietumsepikas upes (West Sepik River) augsteci.
Jaungvinejas rietumu daju no 1907. Iidz 1915. gadam pétija holandieSu ekspedicijas, kuru
izcilos panakumus (pirmoreiz tika sasniegta Centrala kalnu gréda) aptumsoja So ekspediciju
neredzeéti augstas izmaksas un vairdku simtu neséju bojaeja slimibu un naidigo cilSu
uzbrukumu rezultatd. Péc A.R.Vollesa un O.Beccari plaSaku pétijumu Sulavesi un Moluku salas
nav bijis. Regiona izpétes éra sakas ar treSo Arcbolda ekspediciju 1938.-1939.gada, kad
pirmoreiz tika izmantots lidaparats-amfibija (Archbold et al. 1942). Péc Il pasaules kara TpaSi
atzimejamas ir tikai Gresita (G.L.Gressit) vaditas B.P.Bishop muzeja (Honolulu) ekspedicijas
Papua-Jaungvineja, kuras tika savakts milzigs entomologiskais materials. Jaungvinejas rietumu
dala, Moluku salas un dala Mazo Zundas salu bija zinatniekiem slégtas lldz pat 20. gadsimta
beigam, un tikai sakot ar 1990. gadu zinatniekiem ir bijusi iespéja noklat tados apgabalos, kur
[Tdz Sim nebija bijis neviens zinatnieks. Ipasi jaatzimé Institut royal des Sciences naturelles de
Belgique (Brisele) organizétais projekts ,Papua Canopy Mission” Papua-Jaungvinejas
Madang province, ka arT The Natural History Museum (Londona) vaditais projekts ,Project
Wallacea” Sulavesi ziemelu pussala. Abas ekspedicijas tika ievakts bagatigs un |oti nozimigs
Anthicidae materials, taja skaita art daudzas zinatnei jaunas sugas.

Indo-Australijas parejas zona, 1pasi Jaungvinejas rietumu dala, joprojam ir [oti maz pétits
regions, lidzigi, ka tas ir bijis pirms vairakiem gadsimtiem. Tadu zinatnei jauno sugu atklasana,
ka, pieméram, vairak neka 10 kg smags koku kengurs (Flannery et al. 1995) vai vairak neka
100 gadus par izmiruSu uzskatitd paradizes putna Parotia berlepschi jaunatraSana
(Conservation International ... 2006), ir tikai dazi pieméri tam, cik maz ir zinams par $1 regiona
dabas vértibam. Joprojam pastav milzigs izaicindjums ievakt zoologiskos materidlus péc
iesp€jas lielakam skaitam sugu, pirms cilveka saimnieciska darbiba neatgriezeniski ir
iznicinajusi to dzivotnes. Lidz Sim vél neatklato un neaprakstito sugu skaits $aja regiona nevar
tikt parvertéets.

Péc J.H.Reihholfa datiem, Indo-Australijas parejas zona ir teritorija ar visaugstako biologisko
daudzveidibu uz musu planétas (Reichholf 2003).

2.4. Parbauditais kolekciju materials

Kolekciju materials tika ievakts laika no 1854. gada Iidz 2010. gadam, tomér lielaka dala
materiala tika ievakta laika no 1990. Iidz 2010. gadam, tai skaita vesturiskajas ekspedicijas.
Pefijumu laika kopuma apstradati un parbauditi vairak neka 5000 Anthicidae 1patni no 270
sugam. Pé&tijumiem izmantots materials no sekojo$am publiskajam un privatajam kolekcijam:
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ADC - Augusto Degiovanni collection, Bubano, Italy;

AMS - Australian Museum, Sydney, Australia;

AWC - Andreas Weigel collection, Wernburg, Germany;

BMNH - The Natural History Museum (British Museum, Natural History), London, U.K;;

BPBM - Bernice P.Bishop Museum, Honolulu, HI, U.S.A;;

BYU - M.L.Bean Life Science Museum, Brigham Young University, Provo, UT, U.S.A;;

DCC - Donald S.Chandler collection, University of New Hampshire, Durham, NH, U.S.A;;

DTC - Dmitry Telnov collection, Riga, Latvia;

HMNH - Hungarian Natural History Museum, Budapest, Hungary;

IRSN - Institut royal des Sciences naturelles de Belgique, Brussel, Belgium;

MNHB - Museum fiir Naturkunde der Humboldt-Universitat, Zoologisches Museum, Berlin, Germany;
MNHN - Museum National d’Histoire naturelle, Paris, France;

MSNG - Museo Civico di Storia Naturale “Giacomo Doria”, Genoa, Italy;

MZB - Museum Zoologicum Bogoriense, Cibinong, Indonesia;

NHMB - Naturhistorisches Museum Basel, Switzerland;

NHMW - Naturhistorisches Museum, Vienna, Austria;

NME - Naturkundemuseum Erfurt, Germany;

NMNZ - Museum of New Zealand, Wellington, Neu Seeland;

NMW - National Museum Wales, Cardiff, U.K;

OUMNH - Oxford University Museum of Natural History, Oxford, U.K.;

RMNH - Nationaal natuurhistorisch Museum (Naturalis), Leiden, The Netherlands;

SAMA - South Australian Museum, Adelaide, Australia;

SKC - Sergey Kurbatov collection, Moscow Plant protection Institute, Russia;

SMF - Forschungsinstitut und Naturmuseum Senckenberg, Frankfurt am Main, Germany;

SMNS - Staatliches Museum fiir Naturkunde, Stuttgart, Germany;

USNM - United States National Museum of Natural History, Smithsonian Institution, Washington, DC, U.S.A;;
ZMAN - Zodlogisch Museum, Universiteit van Amsterdam, The Netherlands;

ZMUC - Zoologisk Museum, Statens Naturhistoriske Museum, Kgbenhavns Universitet, Copenhagen, Denmark;
ZSM - Zoologische Staatssammlung, Miinchen, Germany.

Materiala montésanai uz entomologiskajam plaksnitém un §T materiala noteik§anai izmantots
Leica S6D stereomikroskops ar palielindjumu lidz 80x. Aréjo morfologisko pazimju fotografiska
materidla sagatavoSanai ir izmantota digitdla spogulkamera Canon 450D ar
programmnodrosinajumu Canon EOS Ultility. Fotoattélu apstradei un vairaku foto slanu
apvienoSanai izmantota programma CombineZ. Apgaismojumam izmantota Leica LED-
rinkgaismeklis un stereomikroskopa iebtvéts LED-sangaismeklis.

2.5. Autora veiktas ekspedicijas un izmantotas Anthicidae ievakSanas metodes

Pétijumu gaita ir sagatavotas un veiktas tris zinatniskas ekspedicijas uz Indo-Australijas
parejas zonu: 2007. gada ekspedicija (Ziemelu Moluku salas: Halmahera un Ternate), 2009.
gada (Raja Ampat sala Misool, Dienvidu Moluku salas: Serama un Saparua), 2010. gada
(Jaungvinejas salas rietumu dalas Bird’'s Neck rediona dienvidi, Kaimanas apkartne).
Ekspedicijas ir ievakts svarigs Anthicidae vabolu taksonomisks materiadls un ekologiska
informacija, kas tika izmantoti reviziju un citu publikaciju tapSana. Lidz §im, ne vabolu kartas, ne
Anthicidae pétijumi $aja regiona nav veikti. Vienigais iznémums ir muzejos pieejamais
A.R.Vollesa ievaktais materials 19. gadsimta vidu.

Pastav dazadas Anthicidae ievak3anas metodes, kas uzrada atskirigu efektivitati, bet
papildina viena otru. Izmantotas vabolu ievakS§anas un preparésanas metodes ir standartizétas
un aprakstitas J.E.H.Martin (1977).

Tradicionala vizuala materiala vak8anas metode ir maz efektiva, jo loZnvaboles ir stkas un
arkartigi kustigas.

Labi rezultati ir metodei, kura pamatojas uz siSanu pa zalu vai pusnovituso vegetaciju un
kritoSo vabolu savak$ana entomologiskaja tiklina vai uz tenta. Tradicionala plausana ar
entomologisko tiklinu nav efektiva, jo daudziem tropu augiem ir asi dzelk$ni, kas atri saboja
tiklina maisu. Sts abas metodes |auj iegit priek$statu par tam Anthicidae sugam, kuras apdzivo
tropu mezu apaks$éjo stavu Ilidz 2-2,5 m augstumam (to nosaka tiklina roktura un ievacéja rokas
garums).

Tradicionalas augsnes jeb Barbera lamatas (pitfall trap) nav piemérotas tropiem biezo
lietusgazu un relativi nabadzigas augsnes faunas dél. Interesantus rezultatus dod arborikolas
Barbera lamatas, kas tiek uzstaditas koku zaros, epifitos vai tridoSa koksné. Sulavesi zinami
Anthicidae kerSanas gadijumi Barbera lamatas ar ésmu - svaigiem ekskrementiem, galas vai
zivs gabaliniem.

Efektivus rezultdtus dod pasivas kerSanas metodes ar Malézes (Malaise trap) un logu
(window trap) lamatam. Malézes vai logu lamatas meza parasti izvieto vietas, kur piek|ust
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saules stari un ir telpa kukainu brivai lido$anai. Sadas lamatas eksponé uz vairakam dienam, ka
konservantu izmantojot etanola vai cita spirta Skidumu Gdenr.

Labus rezultatus pétot ar tridoSu koksni un lapu nobiram saistitus epigeiskos un / vai
bezsparnu Anthicidae sugu kompleksus (pieméram, Tomoderinae) dod substrata sijasana ar
augsnes sietiem.

Sulavesi sala izdevies nokert atseviSkus Anthicidae 1patnpus (Tomoderinae apakSdzimtas
parstavjus), pielietojot dzelteno trauku metodi (yellow pan trap). Tacu, parzinot Tomoderinae
ekologiju, tas uzskatams par nejausu gadijumu un 37 metode nevar bat piemérota Azijas un
Australijas miZzamezu Anthicidae pétijumiem.

Izcilus rezultatus dod migloSanas metode (fogging, swing-fogging), kur tiek izmantotas
migloSanas iekartas (pieméram, mobilo SN-50) ar iemidzinoSo gazes-pilienu maisijumu.
lekartas darbibas princips ir sekojo$s: gaisa-benzina maisijums (degmaisijums) tiek
aizdedzinats iekSéjas degSanas kamera. Momentanas sadegSanas rezultata svarstidanas
rezonatora caurulé veidojas gazes, kas sasniedz 90 svarstibas sekundé. Miglu veidojods
8kidrums (petroleja ar dabiska piretruma 2% Skidumu) tiek ie$lircinats liela atruma gaisa
plisma rezonatora beigu dala. Saja bridi $kidums sadalas smalkos pilienos, kas veido miglu
(4. attels). Zem objekta, ko paredzets apmiglot, izklaj auduma ekranu. MigloSanas rezultata
apdullinatie bezmugurkaulnieki krit uz ekrana, no kurienes tie tiek savakti. ST ir labaka
metode arborikolas faunas izpétei tropos.

Tapat efektivas ir gaismas lamatas nakts vabolu pievilinaSanai. Tika izmantotas dazada
spektra (actinic un superactinic) gaismas spuldzes 15W (pieméram, Philips razojuma), kas
barojas no parnésajama 12V akumulatora, gan baltas (dienas) gaismas spuldzes ar 250W
jaudu (par labakajam uzskatamas Philips razotas), kas barojas no benzina generatora.
Kukainu ievak$ana notiek no balta auduma ekrana, kas novietots aiz spuldzes. Kukainu
kerSanu uzsak vismaz 15 min. pirms saulrieta (pilnas tumsas briza iestaSanas) un jaturpina
[Tdz saullektam. Sugu spekirs nakts laika mainas, bet ir arT fona sugas, kuras lido uz gaismu
visas nakts garuma. Interesanti ir saullékta laika un pirms-ritausmas briza vakumi, kurus veido
sugas ar Tsu aktivitates periodu noteikta nakts laika.

Dazu Anthicidae taksonomisko grupu un sugu populacijam piemit izteiktas aktivitates
svarstibas, kuras saistitas ar lietus sezonu (relativo mitrumu), diennakts laiku, apgaismo3anas
aktivitati un citiem faktoriem.

NoteikSanas tabulu veidoSanas procesa izmantotas galvenokart aréjas morfologiskas
pazimes. Gadijumos, kad tas nebija iespéjams, izmantotas genitaliju un pédéjo ventritu
uzbidves Tpatnibas.

Sugu ievakSanas gaita ar GPS Magellan SporTrak Map palidzibu tika fikséts augstums virs
juras limena. Daudzu iepriek$&jos gados un citu specialistu ievakto individu atradnu etiketés art
ir minéts ievakSanas augstums — kada konkréta vértiba vai augstuma diapazons no / lidz.

2 AR

4. attéls. MigloSanas iekarta SN-50 darbiba: koka lapotnes apstrade.
Figure 4. Fogging device SN-50 by work: fogging on tree canopy.

e
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2.6. Materiala konservésanas un genitaliju preparé$anas metodes

Mitraja un siltaja tropu klimata par labako metodi ir uzskatama ievakta materiala
konservéSana 70% etanola Skiduma plastmasas stobrinos ar pieskrivéjamiem vaciniem.
Nemot véra etanola ierobezotu pieejamibu lauku pétijumu gaitd un Skidruma ievérojamo svaru,
ne vienmér iespéjams materialu 5adi konservét. Laba alternativa etanolam ir materiala
uzglabasana ,vaska mitruma stavokll” etilacetata tvaikos — vaboles paliek relativi mitras (kas
atvieglo turpmako montéSanu un preparéSanu) un indigie tvaiki pasarga materialu no pel&juma,
pusanas un kaitékliem (skudram un citiem).

Anthicidae sugu noteik$ana parasti visdro$aka pazime ir tévinu (retak art matisu) genitaliju
uzbive. To preparéSanu vieglak veikt, izmantojot svaigu (,vaska mitruma stavok|a” vai spirta
iekonservetu) materialu. Vecs muzeju materials (pieméram, iepriek§ aprakstito sugu tipi) vai
nepareizi iekonservéti Tpatni (pieméram, formalina) pirms preparéSanas ir ievietojami ddens
tvaikos, kamér sausas hitinizétas vaboles apvalka dalinas klist mikstakas. Sada sauso Tpatnu
preparésana prasa daudz vairak laika un lielaku uzmanibu.

Veicot preparédanu, vaboles védera gals, ieskaitot divus pédéjos ventritus, tiek atdalits no
paréjiem védera ventritiem un ievietots Gdent speciala trauka. Tad pigidijs ar minucijas
palidzibu tiek atdalits no pédéja redzama sternita un pasléptie ventriti un Jenitalijas tiek izvilktas
ara. Tie tiek salikti péc Apati (Apathy) (Barth 1953) metodes modificétd gumijas vide uz
priekSmetstikla, parklati ar segstiklu un 2Zavéti [1dz ieslégSanas vides sacietéSanai. Katram
genitaliju mikroskopéSanas preparatam tiek pieskirts kods. Vienadas etiketes ar kodu tiek
piestiprinatas pie preparata un izpreparéta ipatna adatas. Sugu noteikdanai tika izmantots Meiji
mikroskops ar palielindjumu Iidz 400x. Genitaliju fotografijas uznemtas ar digitalas fotokameras
Panasonic Lumix DMC-FZ3 vai Canon DIGITAL IXUS 960 IS.

2.7. Datu bazes izveide

Datu bazes izveidoSanai pielietota Microsoft ® Office programmatira. Pirmaja pétijumu
posma tika sagatavots anotéts literatiras katalogs, ieklaujot taja ne vien bibliografiskus
nosaukumus, bet arT visus, katra publikacija pieminétos taksonus. Literatiras katalogs ir
izveidots Microsoft *.DOC formata.

Péc tam tika izveidots visu taksonu katalogs, kas ir taksonomiski sadalits pa gintim. Kataloga
ieklauti gan validie, gan nevalidie nosaukumi, kas izvietoti alfabétiska seciba. Taksonu katalogs
ir izveidots Microsoft *.DOC formata, veidojot atsevisku failu katrai gintij.

TreSaja posma, péc tipu materiadla izpétes, katrai sugai ir izveidots atseviSks dokuments
Microsoft *.DOC formata ar sugu tipu materiala datiem un sugas revidéjoSo aprakstu
(redescription). Visi Sie faili ar hipersaisu palidzibu ir sasaistiti (linked) ar sugu katalogu, tadejadi
laujot no sugu sarakstiem atri un érti piekl|at jebkuras sugas aprakstam un fotografijam.

Nosléguma posma izveidots elektronisks sugu atradnu un izpétito individu katalogs Microsoft
* XLS formata. Taja ir ieklauta visa informacija no visu ~5000 izpétito individu etiketém. Erti var
apskatit visus zinamos izplatibas datus par atseviSkam sugam, pielietojot filtrus.

2.8. Zinatnei jaunu taksonu nosaukumu veidosana un jaunu taksonu apraksti

Zinatnei jaunu taksonu nosaukumu veido3ana tika pielietotas tris pamatkoncepcijas saskana

ar ICZN (1999) 7. pantu. Jaunu taksonu nosaukumi veidoti:

a) pielietojot kddu no aprakstama taksona morfologiskajam vai anatomiskajam pazimém
(pieméram, antennatus, bicolor, megapennis);

b) pielietojot Jeografisko komponenti — vietas vai regiona nosaukumu, tipa atradnes
nosaukumu, tipa atradné eso$o aborigénu cilSu vai vietéjo valodu nosaukumu
(pieméram, jayawijaya, leaseense, legenyem);

c) patronimiskas izcelsmes nosaukumi, ievaceju, pazistamu dabas pétnieku vai filantropu
varda, iespéju robezas iepriek§ sanemot to personu piekriSanu (pieméram, martini,
shkarupini, spungisi, weigeli).
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Taksonu apraksti tika veidoti manuali, bez specializéto datorprogrammu pielietoSanas. Sugu
un zemaka ranga taksonu jaunapraksti vienmér veikti péc holotipa. Par holotipiem parsvara
noziméti tévini, iznemot gadijumus, kad tie nebija pieejami vai to stavoklis bijis daudz sliktaks
neka matrtém. Atseviski apraksta tiek dota abu dzimumu diagnoze (ar atrunu, ka ir pieejami abu
dzimumu individi), uz kuras pamata iesp&jams morfologiski atskirt tévinus no matitém.

Atkartba no dazadu zinatnisko izdevumu prasibam pret publikaciju sagatavoSanu jauno
taksonu apraksti publikacijas nedaudz at3kiras, tomeér tie tika veidoti péc vienotas shémas:
sugas nosaukums, tipu materials (holotips un paratipi), nosaukuma izcelsme, apraksts (izmeéri,
krasojums, galva, priekSkrisSu vairogs, segsparni, kajas, kratis, véderin§ un genitalijas),
dzimumu dimofrisms (ja pretéja dzimuma parstavis ir zinams), mainigums (ja novérots),
salidzino$a diagnoze ar lidzigiem taksoniem un izplatiba.

Veicot jau agrak zinamu sugu revidéjoSus aprakstus (redescriptions), ievéroti lidzigi principi.
Par pamatu S$adiem aprakstiem tika izvéléts kads no tipu sérijas eksemplariem (holotips (ja
iepriek$ bija noziméts), lektotips vai sintips), vai kads eksemplars no jaunakajiem vakumiem, ja
tads ir bijis pieejams. RevidéjoSajos aprakstos netika pielietots nosaukuma izcelsmes
skaidrojums, bet paréjas sadalas pielietotas analogiski jauno taksonu aprakstiem.

Kopuma loti liela nozime sugu nodalidana ir tam pazimém, kas attistijusas dzimuma atlases
gaita. Tévinu kopulativo organu uzbive un abu dzimumu pédéjo redzamo ventritu forma parasti
lauj atri un droSi atSkirt pat morfologiski |oti [Tdzigas Anthicidae sugas. Dzimumorganu uzblve
tika izmantota ka ,morfosugu” izdaliSanai, ta art sugu aprakstu sagatavosana.
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3. Rezultati

3.1. Taksonomija un daudzveidiba

3.1.1. Literatiras dati, Anthicidae izpétes stavoklis, sugu sarakstu un izplatibas datu
bazes izveide

Pétijumu gaita ir izrevidéti visi literatlras avoti par Indo-Australijas parejas zonas un kaiminu
regionu Anthicidae un sagatavots pilns literatlras saraksts. Péc literatlras datiem, uz pétijjumu
uzsaks$anas bridi regiona kopuma bija konstatétas 120 korekti aprakstitas sugas un pasugas no
12 gintim. Kopuma ir pieejama informacija no 53 publikacijam, taja skaitd no 49
taksonomiskajam (ar zinatnei jaunu taksonu aprakstiem) un 4 pasaules vai regionaliem sugu
sarakstiem. Kopuma par §T regiona Anthicidae ir rakstijusi 13 autori. Neviend no S§im
publikacijam nav tikusi noradtti dati par Anthicidae ekologiju.

Izveidotas datu bazes ir apkopoti dati par visam Indo-Austrélijas parejas zona sastopamo
Anthicidae sugam (kopa 270), to taksonomiju, aprakstu vésturi, ar tiem saistitdm publikacijam,
ka arT visu izpétito ~5000 individu atradnu dati.

3.1.2. Nomenklatiiras izmainas ieprieks zinamajiem taksoniem

Tipu materiala izpéete
Pétijumu gaita tika veikta tipu materiala izpéte visiem péc literatiras datiem no Indo-
Australijas parejas zonas zinamajiem Anthicidae taksoniem (kopa 120 sugas un pasugas ranga
taksoni). Tapat ir veikta visu Orientalaja regiona sastopamo Anthicidae sugu (~950 sugas) un
dalas Australija sastopamo Anthicidae sugu (~50 sugas) tipu materiadla izpéte. Galveno tipu
materiala glabatuvju saraksts ir dots sadala 2.4. ,Parbauditais kolekciju materials”.

Jauni sinonimi un homonims
Noskaidroti 12 jaunakie sinonimi, t.sk. 2 gints un 10 sugas ranga sinonimi (1. tabula).

1. tabula. Indo-Australijas parejas zonas Anthicidae noskaidroto jaunako sinonimu saraksts.
Table 1. List of proposed junior synonyms.

Valids nosaukums / Valid Name
gen. Anthicomorphus Lewis, 1895

Jaunakais sinonims / Juniour Synonym | Avots / Source
subgen. Walesiomorphus Pic, 1910 syn. | Telnov 2009a
nov.

gen. Anthicomorphus Lewis, 1895 gen. Walesius Pic, 1896 syn. nov. Telnov 2009a
Anthelephila biroi biroi (Pic, 1902) longidentatus (Uhmann, 1995) syn. nov. |Kejval 2005
Anthelephila denisonii (King, 1869) niger (Pic, 1896) syn. nov. Kejval 2005
Anthicomorphus theresae (Pic, 1896) Walesius corporaali Pic, 1923 syn. nov. | Telnov 2009a

Anthicus macassarensis Pic, 1901

var. anticeguttatus Pic, 1901 syn. nov.

nav publicéts

Anthicus submetallicus Pic, 1900

var. gracilipes Pic, 1900 syn. nov.

nav publicéts

Macratria beccarii Pic, 1901 var. submetallica Pic, 1901 syn. nov. Telnov 2011a
Macratria forticornis Pic, 1896 grandis Pic, 1896 syn. nov. Telnov 2011a
Mecynotarsus piger Motschulsky, 1863 bisetiger Marseul, 1882a syn. nov. Telnov 2005

Omonadus maturus (Pic, 1895) race mediocris Pic, 1895 syn. nov. Telnov 2010i
Sapintus dilensis (Pic, 1900) csikii (Pic, 1902) syn. nov. Telnov 2006a
Tomoderus trimaculatus Pic, 1902 ab. csikii Pic, 1902 syn. nov. Telnov 2006a

Jaunie sinonimi balstdas uz morfologiski-anatomisko Iidzibu starp sinonimiz&jamajiem
taksoniem. Visi jaunie sinonimi ir veidoti, balstoties uz attiecigo taksonu tipu materiala izpétes

datiem.

Jaunas kombinacijas

Izveidotas 19 jaunas kombinacijas (2. tabula).
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2. tabula. Indo-Australijas parejas zonas Anthicidae jauno kombinaciju saraksts.
Table 2. List of new combinations made.

Pareizs nosaukums / Correct placement lepriek$éja gints /| Avots /
Original Genus Source
Hirticollis busignyi busignyi (Pic, 1901) comb. nov. Anthicus Telnov 2007a
Hirticollis puncticeps (Pic, 1901) comb. nov. Anthicus Telnov 2010a
Omonadus maturus (Pic, 1895) comb. nov. Anthicus Telnov 2007a
Papuanthicus dilutus (Pic, 1901) comb. nov. Anthicus Telnov 2010a
Papuanthicus glaber (Uhmann, 1995) comb. nov. Tomoderus Telnov 2006b
Papuanthicus niger (Uhmann, 1995) comb. nov. Stricticomus Telnov 2006b
Papuanthicus nitens (Uhmann, 1995) comb. nov. Pseudoleptaleus Telnov 2006b
Sapintus adonis (Pic, 1900) comb. nov. Anthicus Telnov 2011b
Sapintus alfurus (Pic, 1900) comb. nov. Anthicus Telnov 2011b
Sapintus hirtipennis (Pic, 1900) comb. nov. Anthicus Telnov 2011b
Sapintus horvathi (Pic, 1902) comb. nov. Pseudoleptaleus Telnov 2007b
Sapintus insulanus (Pic, 1900) comb. nob. Hirticollis Telnov 2011b
Sapintus loriae (Pic, 1900) comb. nov. Anthicus Telnov 2011b
Sapintus neoguineensis (Pic, 1900) comb. nov. Anthicus Telnov 2011b
Sapintus quadrinotatus (Pic, 1901) comb. nov. Anthicus Telnov 2011b
Sapintus semiobliteratus (Pic, 1901) comb. nov. Anthicus Telnov 2011b
Sapintus semirugosus (Pic, 1902) comb. nov. Anthicus Telnov 2011b
Tomoderus glabricollis (Uhmann, 2000) comb. nov. Pseudotomoderus | Telnov 2010b
Trichananca hornabrooki (Uhmann, 1995) comb. nov. Tomoderus Telnov 2007a

anatomisko pazimju neatbilstiba starp

Veikto jauno kombinaciju pamata ir morfologisko un

augstak minéto sugu un to originalo aprakstu gintim. Visas jaunas kombinacijas ir veidotas
balstoties uz attiecigo sugu tipu materiala izpétes rezultatiem.

Zemsugas ranga taksonu statusi
Diviem zemsugas ranga aprakstitajiem taksoniem, kas péc izpétes ir izradijusas atSkirigas
sugas, ir ierosinats un pieskirts jauns statuss (3. tabula).

3. tabula. Indo-Australijas parejas zonas Anthicidae pieskirto jauno statusu saraksts.
Table 3. New statuses for subspecific taxa.

Pasreizéjs statuss / New State

Originalais statuss / Original State

Avots / Source

Macratria densata Pic, 1901 stat. nov.

Macratria Gestroi var. densata

Telnov 2011a

Macratria obscuripes Pic, 1901 stat. nov.

Macratria Gestroi var. obscuripes

Telnov 2011a

Sim sugam piemit raksturigas morfologiski-anatomiskas pazimes, kas tas krasi atskir no

citam Macratria Newman gints sugam.

Jaunie nosaukumi homonimiem

Sekojosiem trim taksoniem ierosinati un pieskirti jauni sugu nosaukumi péc homonimijas

principa (ICZN 1999, pants Nr. 12) (4. tabula).

4. tabula. Indo-Australijas parejas zonas Anthicidae homonimiem pieskirtie jaunie nosaukumi.
Table 4. New names given to homonyms.

Jauns nosaukums / New Name

Originalais nosaukumus un homonimija /
Original Name and Homonymy

Avots / Source

Macratria pseudobscuripes nom. nov.

originali M. obscuripes Pic, 1912, jaunakais
homonims ar Macratria Gestroi var. obscuripes,
pasreiz M. obscuripes Pic, 1901

Telnov 2011a

Sapintus dyaulensis nom. nov.

originali Sapintus propinquus Bonadona, 1981,
jaunakais homonims ar Sapintus rarus propinquus
(MacLeay, 1872), origindli - Anthicus wun
Aulacoderus propinquus (van Hille, 1988), originali
Anthicus subgen. Aulacoderus)

Telnov 2011b

Aulacoderus
nov.

nigroelytratus

nom.

originali Anthicus (Aulacoderus) propinquus van
Hille, 1988), jaunakais homonims ar Sapintus
rarus propinquus (MacLeay, 1872), originali -
Anthicus un Sapintus propinquus Bonadona, 1981

Telnov 2011b
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Tipu nozimésana
Trisdesmit vienai sugai saskana ar ICZN (1999, 74. pants) ir noziméti lektotipi (5. tabula).

5. tabula. Pétijumu gaita noziméto lektotipu Anthicidae sugu saraksts.
Table 5. List of species with lectotypes designated by author.

Suga / Species Avots /
Source
Anthicomorphus moultoni Krekich-Strassoldo, 1914 | Telnov 2009a
Anthicomorphus theresae (Pic, 1896) Telnov 2009a
Anthicus dilensis var. Csikii Pic, 1902 Telnov 2006a
Macratria albertisi Pic, 1900 Telnov 2011a
Macratria beccarii Pic, 1900 Telnov 2011a
Macratria beccarii var. submetallica Pic, 1900 Telnov 2011a
Macratria coniceps Pic, 1900 Telnov 2011a
Macratria densata Pic, 1900 Telnov 2011a
Macratria gestroi Pic, 1901 Telnov 2011a
Macratria loriae Pic, 1900 Telnov 2011a
Macratria maculata Pic, 1896 Telnov 2011a
Macratria maculipennis Pic, 1900 Telnov 2011a
Macratria neoguineensis Pic, 1900 Telnov 2011a
Macratria obscuripes Pic, 1900 Telnov 2011a
Macratria pseudobscuripes Pic, 1912 Telnov 2011a
Macratria rubriceps Pic, 1900 Telnov 2011a
Macratria testaceicornis Pic, 1901 Telnov 2011a
Macratria testaceicornis ternatensis Pic, 1901 Telnov 2011a
Macratriomima lobigera Champion, 1916 Telnov 2006a
Sapintus albertisi (Pic, 1900) Telnov 2011b
Sapintus dilensis (Pic, 1900) Telnov 2011b
Sapintus hirtipennis (Pic, 1900) Telnov 2011b
Sapintus insulanus (Pic, 1900) Telnov 2011b
Sapintus loriae (Pic, 1900) Telnov 2011b
Sapintus neoguineensis (Pic, 1900) Telnov 2011b
Sapintus papuus (Pic, 1900) Telnov 2011b
Sapintus quadrinotatus (Pic, 1900) Telnov 2011b
Sapintus rugosicollis (Pic, 1900) Telnov 2011b
Sapintus semiobliteratus (Pic, 1901) Telnov 2011b
Sapintus adonis (Pic, 1900) Telnov 2011b
Tomoderus plicicollis Pic, 1900 Telnov 2010b

Indo-Australijas parejas zonai kladaini noraditas sugas
Divu sugu publicetas norades uz Indo-Australijas parejas zonu, konkréti Leptaleus
delicatulus LaFerté-Sénectere, 1849 no Lombokas (Uhmann 1996) un Tomoderus bakeri
Krekich-Strassoldo, 1925 no Lombokas (Telnov 2001), ir balstitas uz nekorekti noteiktiem
individiem, I1dz ar to §Ts sugas svitrojamas no pétama regiona Anthicidae saraksta.

3.1.3. Zinatnei jauno taksonu apraksti

Gints ranga taksoni

Pétijumu gaita ir atklata un aprakstita zinatnei jauna Anthicinae apakSdzimtas Anthicini tribas
gints — Papuanthicus Telnov, 2006, ar tipa sugu Papuanthicus papuanus Telnov, 2006 (Telnov
2006b). Jauno ginti no citiem radniecigiem sava ranga taksoniem primari atSkir patnéja
viduskritis uzblve: mesepisterni gludi un platas trisstiira formas. Uz mesepisternu pakalgjas
aréjas malas ir |oti garu sarinu kopa, kuri gala ir ,salipusi” un veido asu ,dzeloni”; saru
veidotais ,dzelonis” ir redzams dorsali zem katra segsparna pleca (5. attéls). Pakalkratis
laterali noklatas ar Tsu un biezu apmatojumu. Péc aréja izskata (spidigs kermenis,
priekSkrGsu vairogs ar izteiktu postmedialu sanisku saSaurindjumu) gints Papuanthicus
[Tdzinas Pseudoleptaleus Pic, 1900 (sensu Telnov 2007b) un Stricticollis Marseul, 1879, tacu
morfologiski nav ar tiem tuvu radnieciga. Savukart, Australazijas gints Pseudocyclodinus
Telnov, 2003a ir vistuvak stavo$a grupa, kurai ir dala Papuanthicus Idzigo pazimju, bet
specifiski atSkiriga viduskrasu uzbive. Gints Papuanthicus izveidota 6 Jaungvinejas sugam.



Jaunie sugu un zemaka ranga taksoni

Veicot Anthicidae materiala ievakSanu lauku apstaklos, ka art
apstradajot muzeju kolekcijas eso$o materialu ir atklatas un
aprakstitas 150 zinatnei jaunas sugas un pasugas. Parsvara
taksonu atklasana un
aprakstidana notikusi pakapeniski, revidéjot Indo-Australijas
parejas zonas Anthicidae gintis. Visvairak jauno sugu konstatéts
LaFerté-Sénectere
Sapintus Casey gintis. Jaunatklato sugu saraksts ir paradits 6.

jauno sugu

Macratria

tabula.

Newman,

un zemaka

Tomoderus

ranga

5. attéls. Gints Papuanthicus Telnov, 2006
viduskritis un segsparnu pamatnes uzbiive (péc Telnov 2006b).
Figure 5. Morphology of mesothorax and elytral base by

Papuanthicus Telnov, 2006 (from Telnov 2006b).

un
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6. tabula. Autora atklatas zinatnei jaunas Anthicidae dzimtas sugas un pasugas
no Indo-Australijas parejas zonas 2005.-2010.gg.

Table 6. List of new species of Anthicidae discovered from Indo-Australian transition zone
in 2005-2010.
No. |Gints/ Genus Suga vai pasuga / Species | Autors /| Tipa atradne (anglu
or subspecies author valoda) / Type locality
1. Anthelephila sp. nov. 1 Telnov, Timor
sagatavo$ana
2. Anthicomorphus biakensis Telnov, 2009a | West Papua
3. brunneus Telnov, 2009a | Sulawesi
4. greensladei Telnov, 2009a | Solomon Islands
5. legenyem Telnov, 2009a | Raja Ampat Islands
6. martini Telnov, 2009a | Raja Ampat Islands
7. moluccanus Telnov, 2009a | West Papua
8. rufopubescens Telnov, 2009a | West Papua
9. suppeditus Telnov, 2009a | West Papua
10. weigeli Telnov, 2009a | New Ireland
11. | Lemodes bellstedti Telnov, 2009b | West Papua
12. bicolora Telnov, 2007¢ | West Papua
13. buratea Telnov, 2007c | West Papua
14. finisterrensis Telnov, 2009b | Papua New Guinea
15. iriana Telnov, 2007c | West Papua
16. isatabua Telnov, 2007c | Solomon Islands
17. Jjayawijaya Telnov, 2009b | West Papua
18. lauta Telnov, 2007c | West Papua
19. | Macratria abscondita Telnov, 2011a | Solomon Islands
20. administrator Telnov, 2011a | West Papua
21. apicata Telnov, 2011a | Papua New Guinea
22. aquila Telnov, 2011a | West Papua
23. areare Telnov, 2011a | Solomon Islands
24. baliemense Telnov, 2011a | West Papua
25. balkei Telnov, 2011a | West Papua
26. bicoloritarsis Telnov, 2011a | Papua New Guinea
27. bojanabanae Telnov, 2007d | Sumatra
28. brunneofusca Telnov, 2011a | Solomon Islands
29. caerulescens Telnov, 2011a | Sulawesi
30. capreolus Telnov, 2011a | Bacan, Halmahera
31. confertopunctata Telnov, 2011a | West Papua
32. cruciata Telnov, 2011a | Papua New Guinea
33. curtinotum Telnov, 2011a | Sulawesi
34. curvamina Telnov, 2011a | West Papua
35. dani Telnov, 2011a | West Papua
36. debellatrix Telnov, 2011a | Yapen
37. densata Telnov, 2011a | Papua New Guinea
38. dumogaense Telnov, 2011a | Sulawesi
39. elegans Telnov, 2011a | West Papua
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6. tabula — turpindjums; Table 6 - continuation

40. elongatissima Telnov, 2011a | Papua New Guinea
41. emacerata Telnov, 2011a | Papua New Guinea
42. finisterrensis Telnov, 2011a | Papua New Guinea
43. flaveosetosa Telnov, 2011a | West Papua

44. fore Telnov, 2011a | Papua New Guinea
45. fulvissima Telnov, 2011a | Sulawesi

46. furva Telnov, 2011a | Yapen

47. fuscocyanea Telnov, 2011a | West Papua

48. gladia Telnov, 2011a | Papua New Guinea
49. grekei Telnov, 2011a | Halmahera

50. grisescens Telnov, 2011a | Sula Islands

51. hatamense Telnov, 2011a | West Papua

52. imitans Telnov, 2011a | Papua New Guinea
53. impressithorax Telnov, 2011a | Papua New Guinea
54. insularis Telnov, 2011a | Solomon Islands
55. iridescens Telnov, 2011a | Papua New Guinea
56. Jjayawijaya Telnov, 2011a | West Papua

57. ketengban Telnov, 2011a | West Papua

58. kokodaense Telnov, 2011a | Papua New Guinea
59. kovalevskyi Telnov, 2011a | West Papua

60. kukukuku Telnov, 2011a | Papua New Guinea
61. laszlowagneri Telnov, 2011a | Seram

62. longesetosa Telnov, 2011a | West Papua

63. lydekkeri Telnov, 2011a | Papua New Guinea
64. magna Telnov, 2011a | Papua New Guinea
65. manokwarica Telnov, 2011a | West Papua

66. matrozisi Telnov, 2011a | Papua New Guinea
67. maxbarclayi Telnov, 2011a | Sulawesi

68. megalops Telnov, 2011a | Papua New Guinea
69. microbrunnea Telnov, 2011a | Papua New Guinea
70. misoolensis Telnov, 2011a | Raja Ampat Islands
71. moluccense Telnov, 2011a | Halmahera, Bacan, Morotai
72. momina Telnov, 2011a | West Papua

73. monstrosicornis Telnov, 2011a | Papua New Guinea
74. monstrosifemorata Telnov, 2011a | Papua New Guinea
75. monticola Telnov, 2011a | Papua New Guinea
76. montivaga Telnov, 2011a | Sulawesi

77. mordelloides Telnov, 2011a | West Papua

78. morobense Telnov, 2011a | Papua New Guinea
79. multisignis Telnov, 2011a | West Papua

80. nguzunguzu Telnov, 2011a | Solomon Islands
81. nigricula Telnov, 2011a | Papua New Guinea
82. nigrita Telnov, 2011a | West Papua

83. nigrolateralis Telnov, 2011a | Papua New Guinea
84. nigromaculata Telnov, 2011a | Papua New Guinea
85. obliquesetosa Telnov, 2011a | West Papua

86. oblonga Telnov, 2011a | West Papua

87. obtusicapita Telnov, 2011a | West Papua

88. orientalis Telnov, 2011a | Solomon Islands
89. pamelaschmidti Telnov, 2011a | Solomon Islands
90. paniai Telnov, 2011a | West Papua

91. parangana Telnov, 2011a | Papua New Guinea
92. phallocryptus Telnov, 2011a | West Papua

93. platycephala Telnov, 2011a | West Papua

94. pseudobscuripes Telnov, 2011a | Papua New Guinea
95. pumicosa Telnov, 2011a | West Papua

96. riedeli Telnov, 2011a | West Papua

97. rotundiceps Telnov, 2011a | West Papua

98. sanguiceps Telnov, 2011a | Sulawesi

99. sepik Telnov, 2011a | Papua New Guinea
100. spinosa Telnov, 2011a | Papua New Guinea
101. spungisi Telnov, 2011a | Papua New Guinea
102. sulaense Telnov, 2011a | Sula Islands

103. trifaria Telnov, 2011a | Papua New Guinea
104. unaense Telnov, 2011a | West Papua

105. vandeveldei Telnov, 2011a | Papua New Guinea
106. vaturanga Telnov, 2011a | Solomon Islands
107. wahgi Telnov, 2011a | Papua New Guinea
108. weberi Telnov, 2011a | West Papua

1009. yapena Telnov, 2011a | West Papua

110. | Papuanthicus aemulus Telnov, 2006b | Papua New Guinea

frustrator

Telnov, 2010a

Sulawesi




6. tabula — turpindjums; Table 6 - continuation
112. moluccensis Telnov, 2010a | Halmahera, Ternate
113. papuanus Telnov, 2006b | Papua New Guinea
114. | Pseudoleptaleus asmatus Telnov, 2007b | Papua New Guinea
115. aruensis Telnov, 2010a | Aru islands
116. formicabilis Telnov, 2007b | Papua New Guinea
117. formicomorphus Telnov, 2007b | Papua New Guinea
118. kristinae Telnov, 2007b | New Britain
119. limbourgi Telnov, 2007b | Papua New Guinea
120. | Pseudotomoderus | antennatus Telnov, 2010b | Papua New Guinea
121. sulavesianus Telnov, 2005b | Sulawesi
122. | Sapintus aridus Telnov, 2011b | Halmahera
123. celebensis Telnov, 2011b | Sulawesi
124. elector Telnov, 2011b | Raja Ampat Islands
125. elongatior Telnov, 2011b | Solomon Islands
126. halmahericus Telnov, 2011b | Halmahera
127. hatamensis Telnov, 2011b | West Papua
128. kukukuku Telnov, 2011b | Papua New Guinea
129. microscopicus Telnov, 2011b | West Papua
130. seramensis Telnov, 2011b | Seram
131. solomonus Telnov, 2011b | Solomon Islands
132. tibialis Telnov, 2011b | Raja Ampat Islands
133. weigeli Telnov, 2011b | Raja Ampat Islands
134. | Tomoderus albiclavus Telnov, 2005b | Sulawesi
135. barclayi Telnov, 2005b | Sulawesi
136. circiter Telnov, 2005b | Sulawesi
137. clepsammium Telnov, 2005b | Sulawesi
138. derarimusoides Telnov, 2005b | Sulawesi
139. diversitatis Telnov, 2005b | Sulawesi
140. dumogaensis dumogaensis | Telnov, 2005b | Sulawesi
141. dumogaensis orientalis Telnov, 2010b | Papua New Guinea
142. flagellipenis Telnov, 2005b | Sulawesi
143. leaseensis Telnov, 2010b | Lease Islands
144. lenis Telnov, 2005b | Sulawesi
145. mediofasciatus Telnov, 2005b | Sulawesi
146. megapennis Telnov, 2010b | Papua New Guinea
147. monstrificus Telnov, 2005b | Sulawesi
148. pseudotrimaculatus Telnov, 2006a | Papua New Guinea
149. shkarupini Telnov, 2010b | Raja Ampat Islands
150. volucris Telnov, 2005b | Sulawesi
151. wallacei Telnov, 2005b | Sulawesi
152. ziczac Telnov, 2005b | Sulawesi
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Salidzindjuma ar situaciju pirms 81 pétijuma uzsakSanas, no Indo-Australijas parejas
zonas zinamo Anthicidae sugu ranga taksonu skaits palielindjies par vairak neka 130%
un sasniedzis 270 sugas un pasugas. Savukart, publikaciju kopskaits par regiona
Anthicidae vabolem pieaudzis par 30%. Kopuma pasreiz ir pieejamas 67 publikacijas ar
taksonomiskiem vai ekologiskiem datiem par pétama regiona Anthicidae.

Anthicidae sugu daudzveidibas (sugu skaits uz platibas vienibu) zina Indo-Australijas
parejas zona pasreiz ienem otro vietu pasaulé aiz cita biologiskas daudzveidibas ,karsta
punkta” - Himalaju kalnu sistémas.

Kopuma regiona ir sastopamas 6 Anthicidae apak$dzimtas, 19 gintis un 270 sugas (7.

tabula).
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7. tabula. Indo-Australijas parejas zonas Anthicidae ginSu, sugu un pasugu skaita sadaltjums 2010. gada beigas.
Table 7. Proportional distribution of Anthicidae genera and species to the end of 2010.

Apaksdzimta / Triba / Tribe Gints skaits / Sugas un pasugas /
Subfamily Number of Species and
Genera Subspecies

Anthicinae

Anthicini 10 73

Endomiini 1 1

Formicomini 1 11
Eurygeniinae 1 1
Lemodinae 2 17
Macratriinae 1 117
Notoxinae 1 4
Tomoderinae 2 46
Kopa / Totally 19 270

3.1.4. Indo-Australijas parejas zonas Anthicidae sugu noteikSanas tabulu sagatavosana

Sugu identificéSanas iespéjas ir viens no butiskakajiem rezultatiem, ko dod taksonomiskie
pétijumi. NoteikSanas tabulas ir sagatavotas un pilniba vai daléji nopublicétas sekojosam
pétamaja regiona sastopamajam Anthicidae gintim: Anthicomorphus (Telnov 2009a), Lemodes
(Telnov 2007c, 2009b), Macratria (Telnov 2011a), Papuanthicus (Telnov 2006b, 2010a),
Pseudoleptaleus (Telnov 2007b, 2010a), Pseudotomoderus un Tomoderus (Telnov 2010b),
Sapintus (Telnov 2011b). Nemot véra pétijumu intensivo gaitu un lielo skaitu jaunatklato
taksonu, atsevisku grupu noteikS8anas tabulas bija japapildina un japarpublicé Tsi péc
noteikS8anas tabulas pirmas versijas izdo$anas.

3.1.5. Sugu daudzveidiba un lokalais endéemisms atkariba no dzivotnes atrasanas
augstuma virs juras limena

ST pétijuma gaitd, pirmoreiz Anthicidae izpétes vésturg, ir apstradata informacija par
atseviSku Anthicidae gints ranga taksonu daudzveidibas korelaciju ar augstuma komponenti (ar
sk. Riedel 2002). Gints Macratria, lielakas Indo-Australijas parejas zonas Anthicidae grupas
sugas, uzrada izteiktu piesaisti noteiktam augstumam virs jiras limena (8. tabula). Lielaks
Macratria sugu skaits ir konstatéts zemo kalnu zona (31 suga no 117), kas nedaudz apsteidz
jdras limena zonu (21 suga no 117). Savukart procentuali vairak endémo sugu ir konstatéts
augsto kalnu zona (100%), kaut arT sugu daudzveidiba Saja zona ir pati zemaka (2 sugas no
117).

Par endémam (e) uzskatitas sugas, kuru zindmais izplatibas areals neparsniedz 150 km
diametru (Hamer, Slotow 2002). Savukart, sugas, kuru izplatibas areals parsniedz 150 km
attdlumu starp tuvakajam zinamajam atradném ir uzskatitas par plasi izplatitam (w,
widespread).

8. tabula. Indo-Australijas parejas zonas Macratria gints sugu sadalljums
pa dazada augstuma (virs jiras limena) vegetacijas zonam.

Zemienes zona (0-700 m /| Videji augsto kalnu zona (1801- | Sugas, kas nepieder nevienai
pielaujama 200 m zonu | 2900 m / pielaujama 200 m zonu | zonai (augstuma intervals lielaks
parklasanas): 21 suga, e / w = 18 / | parklasanas): 26 sugas, e / w =19/ | par 900 m): O sugas,e/w=0/0.
3. 7.

Zemo kalnu zona (701-1800 m /
pielaujama 200 m zonu
parklasanas): 31 suga, e / w = 26 /
5.

Augsto kalnu zona (2901-3900 m /
pielaujama 200 m zonu
parklasanas): 2 sugas,e/w=2/0.

Nav datu par
sugas.

augstumu: 37
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3.2. Biogeografija: sugu un augstaka ranga taksonu izplatiba salu izpétes limepa un
sugu endémisma aspekta

Izvértéjot pétijumu rezultatus ir janem véra fakts, ka pétamais regions sastav no vairak neka
5000 dazadas platibas salam. Peétijuma sak3anas laika dati par Anthicidae izplatibu bija
pieejami no 14 Indo-Australijas parejas zonas salam un no astonam geografiskajam grupam (9.
tabula). Lielaks zindmo sugu skaits bija no Jaungvinejas un Sulavesi, attiecigi 65 un 27 sugas.
Savukart, vairuma platibas zina nelielo salu, iznemot Sumbavu, tikuSas registrétas tikai pa 1-3
Anthicidae sugam.

Pétijumu gaita salu skaits, no kuram ir zinama informacija par Anthicidae, pieaudzis vairak
neka divas reizes un sasniedzis 30 salas (9. tabula). Vismaz dalgji ir izpétitas visas galvenas
salu geografiskas grupas. No lielakajam rediona salam — Jaungvinejas un Sulavesi — péc
pétijumu pabeig8anas ir zinamas attiecigi 149 un 59 sugas, t.i. sugu skaita pieaugums ir vairak
neka divas reizes.

9. tabula. Indo-Australijas parejas zona zinamo Anthicidae ginsu, sugu un pasugu skaita Jeografiskais sadalijums
un endémisms.
Table 9. Geographic distribution and endemism of Indo-Australian Anthicidae.

Salu grupa Sala / salas dala Pirms pétijjumu | Pétijjuma beigas | Endémi
(geografiski) (anglu val.) uzsakSanas
Before the study | After the study
Geographic island-group | Island / Part of an island Gintis | Sugas | Gintis | Sugas |Endemics
Genera | Species | Genera | Species
Aru Islands Kobroor 100% endému
Trangan 100% endemu
Wokam
New Guinea West Papua (incl. Biak
& Yapen)
Papua New Guinea
Bismarck Islands Dyaul
New Ireland 100% endému
New Britain 100% endému
Lesser Sunda Islands | Lombok 66% endému
Sumba 0%
Sumbawa 20% endému
Moluccan Islands Bacan 1 20% endému
Buru 1 | 1 [ 1 [ 1 [100%endému
Halmahera 1 | 33% endému
Hiri (near Ternate) - \ 0%
Morotai 0%
Saparua - \ \ 50% endému
Seram - | | 25% endému
Ternate 1 \ \ 0%
Sula Islands Mangole - | \ 100% endému
Sulawesi Sulawesi 7 \ | 68% endému
Raja Ampat Islands Batanta - \ | 0%
Misool 1 | | 20% endému
Salawati - | | 0%
Waigeo 1 | \ 50% endému
Tanimbar Islands Larat (near Yamdena) - \ \ 0%
Timor Timor - | | 100% endému
Solomon Islands Guadalcanal - | | 90% endému
Malaita - | | 100% endému
San Cristobal = | \ 50% endému
Santa Isabel - - \ 0%

No 270 regiona zinamajam Anthicidae sugam tikai 24 sugas jeb 9% ir registrétas vairak neka
viena sala, bet ap 91% Anthicidae sugu konstatétas tikai kada viena no salam.

Runajot par zoogeografiska regiona jeb t.s. provincidlajiem endémiem (Hamer, Slotow
2002), tad tada ir viena gints (19%) un 236 sugas (88% no sugu kopskaita) (6. attéls).
Geografiskie endémi (sugas, kas sastopamas viena sala) ir 215 jeb 91% no sugu kopskaita.
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Statistika par regionalo, lokalo un punktveida atradnes endému proporciju dotaja pétijuma
nevaréja veikt nepietiekama datu apjoma dé|.

88%

6. attéls. Indo-Australijas parejas zonas Anthicidae sugu salidzino$a zoogeografija
(1 — kosmopoliti, 2 — plasi izplatitas sugas, 3 — ar Australiju kopigas sugas, 4 — ar Orientalo regionu kopigas
sugas, 5 — Indo-Austréalijas parejas zonas endémi).
Figure 6. Comparative zoogeography of Indo-Australian Anthicidae
(1 — cosmopolitan species, 2 — widely distributed species, 3 — species shared with Australia, 4 — species shared
with Oriental region, 5 — species endemic to the Indo-Australian transition zone).

Indo-Australijas parejas zona registréto Anthicidae apakSdzimtu sadalljums pa
biogeografiskajiem regioniem ir sekojoss: kosmopolitiska izplatiba — 5 apak$dzimtas jeb 84%
(Anthicinae, Eurygeniinae, Lemodinae, Macratriinae, Notoxinae, Tomoderinae); Australazijas
izplatiba (ieskaitot Indo-Australijas parejas zonu) — 1 apakSdzimta jeb 16% (Lemodinae).

Gindu sadalijums ir atskirigs (10. tabula) (dati, Indo-Australijas parejas zonu ieskaitot): 7
gintis ar kosmopolitisku izplatibas tipu, 2 gintis sastopamas Eirazija, Afrika un Australija, 6 gintis
ir raksturigas Australijas faunai (no tam gints Papuanthicus Telnov, 2006 ir Indo-Australijas
parejas zonas endéms), 2 gintis sastopamas Eirazija un Afrika, 2 citas gintis sastopamas
Austrumpalearktika un Orientalaja apgabala.
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10. tabula. Indo-Australijas parejas zona sastopamo Anthicidae ginSu biogeografiska piederiba

(ar zalo krasu izdalitas Australijas faunai raksturigas gintis un Indo-Australijas parejas zonas endémi; AUST —
Australijas apgabals, ORIE — Orientalais, AFRT — Afrotropiskais, NEOT — Neotropiskais, NEAR — Nearktiskais,
PALAE — Palearktiskais apgabals).

Table 10. Biogeography of Indo-Australian Anthicidae

(genera endemic to the study area and Australian faunal elements shaded with green; AUST — Australian region,
ORIE — Oriental, AFRT — Afrotropical, NEOT — Neotropical, NEAR — Nearctic, and PALAE — Palaearctic region).

Gints Wallacea & | AUST | ORIE | AFRT | NEOT | NEAR |PALAE
New Guinea

Anthelephila
Anthicomorphus
Anthicus

Endomia
Hirticollis

Nitorus
Omonadus
Papuanthicus
Pseudocyclodinus
Pseudoleptaleus
Sapintus
Stricticollis
Macratriomima
Lemodes
Trichananca
Macratria
Mecynotarsus
Pseudotomoderus
Tomoderus

X X

X
X

XXX XX XX
X=X ([ XX
XXX XXX X

X

x| X
x| X
XX
x
x| X

X

DX XX XX XXX XXX XX XX X[ X X [ X | X [ X
XXX XXX XX [ X[ X | X

XXX X
XXX | X
XXX
XXX | X

X

Dati par sugu sastavu atspoguloti 11. tabula. Lielaka dala pétamaja regiona konstatéto Anthicidae
sugu (88%) ir Indo-Australijas parejas zonas endémi. No ne-endémajam sugam vairums ir tadas, kuras
kopigas ar Orientalo regionu un mazak tadu, kuras kopigas ar Australijas faunu. Tris sugas ir
kosmopolitiskas un vél seSas — plasi izplatitas Azija un Australija.

11. tabula. Indo-Australijas parejas zona sastopamo Anthicidae sugu biogeografiska piederiba.

Kosmopolitiskas sugas 3 | 1% |Visos kontinentos  (iznemot  Antarktidu)
sastopamas sugas

Plasi izplatitas sugas (nav| 6 | 2% |No Indijas un Japanas lidz Australijai izplatitas

kosmopolitiskas) sugas

Sugas, kopigas ar Australiju 9 | 3% |Sugas, kuru izplatibas austrumu robeza
neparkapj Vollesa Iniju

Sugas, kopigas ar Orientalo regionu 16 | 6% |Sugas, kas sastopamas Orientala regiona un
Indo-Australijas parejas zona, bet nav
sastopamas Australija

Indo-Australijas parejas zonas endémi 236 | 88%
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4. Diskusija

4.1. Taksonomija un daudzveidiba

Veicot agrako bibliografijas avotu apkopo$anu konstatéts, ka Iidz Sim nav publicéta
apkopojosa publikacija, kas butu velfita tikai Indo-Australijas parejas zonas Anthicidae izpétei.
Vairums agrako rakstu autoru ir aprobeZojusies ar daZiem sugu aprakstiem, kas biezi vien ir
nepilnigi. Lielaka dala pirms 1970. gada publicéto sugu aprakstu nebija izmantojami attiecigo
sugu atpaziSanai. L1dz ar to, bija nepiecieSams veikt visu agrak aprakstito sugu tipu materiala
izpéti un sagatavot tam revidéjoSus aprakstus (redescriptions).

Par Indo-Australijas parejas zonas Anthicidae kopuma pieejamas 53 publikacijas, tai skaita
49 taksonomiskas (ar zinatnei jaunu taksonu aprakstiem) un 4 pasaules méroga vai regionali
sugu saraksti. Kopuma par 81 regiona Anthicidae ir rakstijusi 13 autori. Publikaciju skaita zina
pirmo vietu ienem M.Pika (Maurice Pic) darbi, kopskaita 21, tiem seko §1 darba autora darbi
(kopuma 20). Savukart, péc aprakstito sugas ranga taksonu skaita pirmo vietu ienem ST darba
autors (kopuma 152 sugas, ieskaitot 2 jaunus statusus un 1 ginti, kas atklati un aprakstiti no
Indo-Australijas parejas zonas pédéjo 5 gadu laika) (7. attéls).

Lidz Sim no Indo-Australijas parejas zonas bija zinamas 120 sugas un pasugas (ieskaitot lidz
1961. gadam aprakstitas varietates). Sts 120 sugas pieder 16 gintim un 6 apak$dzimtam. Gints
Pseudoleptaleus Pic, 1900 ir aprakstita no pétamaja regiona ietilpsto$as Jaungvinejas salas.
Lidz Sim Indo-Australijas parejas zonas Anthicidae vabolém nebija ari apkopojosu sugu
sarakstu, noteikSanas tabulu un katalogu.

m Publikaciju skaits

200 +— T maAprakstito sugu skaits
| N —_—
150 -t T
1o -I-"'- - T e T
| i —_—
T I— —— -
| . i, T
S
'___'__-_I'__?r—? | — ,_-__ __-__—__——___
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7. attéls. Dazadu autoru publikaciju skaits un tajas aprakstito Anthicidae sugu un pasugu taksonu skaits no Indo-
Australijas parejas zonas 2010. gada beigas.
Figure 7. Authors, their number of publications (blue) and number of new species (red) described in these
publications.

Pétjumu gaita visas 120 sugas tika izpétitas, revidétas un revid€joSi aprakstitas
(redescribed). Ir noskaidroti un novérsti 12 jauni sinonimi, t.sk. 2 gints un 10 sugas ranga
sinonimi, izveidotas 19 jaunas kombinacijas, divam varietatém ir pieskirti jauni statusi, trim
lektotipi. Papildus ir aprakstitas 152 jaunas sugas (ieskaitot divus jaunus statusus varietatém)
un viena jauna gints.

Interesanti Skita izveidot jauno sugu atkladanas likni laikd. Kumulativajam kada teritorija
atklato sugu skaitam teorétiski bitu javeido Itkne, kas laika gaita klGst paraléla x asij. Sakuma
bija zinams relativi nedaudz sugu, kam par iemeslu, iesp&ams, ir bijis atbilstoSa
materialtehniska nodroSindjuma trikums un pétamas teritorijas nesasniedzamiba. Péc
eksponencialas pieauguma fazes, sugu skaitam bitu jasasniedz piesatindjuma faze. Jaunu
sugu atraSanas varbitiba samazinas [dz ar atklato sugu skaita tuvinaSanos kopé&jam
eksistéjoSo sugu skaitam. Indo-Australijas parejas zona konstatéto Anthicidae sugu skaits
atzZiméts hronologiska seciba péc to atklaSanas gada (8. attéls).
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8. attéls. Indo-Australijas parejas zonas Anthicidae izpétes laika Itkne: kumulativais sugu skaits (x ass) pa
desmitgadém (y ass).
Figure 8. Discovery of Indo-Australian Anthicidae species (x axis) based on the decades of their publication (y).

No 8. attéla var secinat, ka Anthicidae izpéte regiona vél ir talu no piesatinajuma fazes un
saglabajas augsta varbdtiba atklat jaunus taksonus. Prognozéjamais kopé&jais regiona
sastopamo Anthicidae sugu skaits ir vismaz divreiz lielaks par paSreiz zinamajam 270
sugam. Patreizéja situacija ir sarezgiti prognozét piesatinadjuma fazes sasnieg$anas bridi,
tomer 8. attela esodaja ltkné ir skaidra norade uz turpmako pétijumu nepiecieSamibu.

4.2. Genétiska daudzveidiba

Taksonomi, ikdiena definéjot sugas, saskaras ar virkni problému. Morfologiskas un
anatomiskas pazimes ir taksonomijas ,klasiskie vali”, bet tie ne vienmeér sniedz viennozimigu
atbildi par individa piederibu tai vai citai sugai. Ipaas gratibas sagada pretéja dzimumu individu
noteik3ana, ka arf vienas sugas individu, piederoSu dazadam metapopulacijam, noteikSana.

Konkrétu atbildi par noteikta Tpatna piederibu sugai var dot DNS pétijumi. Pétijumu gaita
§ada metode netika pielietota, tacu planots ir pievérsties DNS sekvencéSanas metodei
turpmakajos gados. Pielietojot genétikas metodes paaugstinatos kopéja darba precizitate, tiktu
noteikti visi ievaktie Tpatni, ka arT batu mazak problému, nosakot tévinu un matiSu piederibu
vienai sugai gadijumos, kad 1patni nav ievakti in copula vai arT ir ievakti dazadas atradneés.

4.3. Biogeografija un endémisms

Dota pétijuma nobeiguma laika pasaulé bija zinamas ap 3500 Anthicidae sugas, kuras
apvienotas 103 gintis un 8 apaksdzimtas (Chandler 2010, ar izmainam). Indo-Australijas
parejas zona registrétas 6 apakSdzimtas (75% no kopskaita), 19 gintis (18% no kopskaita) un
270 sugas (~8% no kopskaita). Lidz ar to, Indo-Australijas parejas zona, kas aizpem tikai
aptuveni 1% no zemeslodes sauszemes platibas, ir otrs Anthicidae sugam bagatigakais (uz
vienu platibas vienibu) regions pasaulé. Pirmo vietu ienem Himalaju kalnu sistéma, kur uz
~612000 km? registrétas 238 Anthicidae sugas (Telnov 2003b, ar papildindjumiem).

Péc Anthicidae sugu daudzveidibas, Indo-Australijas parejas zona jau tagad parspéj platibas
zina lielako Australijas kontinentu, kur zinamas 232 Anthicidae sugas (Telnov, nepublicéti dati),
tomér ievérojami atpaliek no nesalidzinami lielakad Orientala rediona, kur konstatétas ap 950
sugas.

levérojamaka Anthicidae sugas ranga taksonu daudzveidiba novérojama lielajas salas —
Jaungvineja (149 sugas) un Sulavesi (59 sugas). Platibas zina mazako salu Anthicidae fauna ir
proporcionali nabadzigaka, un tas precizi saskan ar salu biogeografijas teoriju (MacArthur,
Wilson 1963; 1967). Shematiski tas paradits 9. attéla. Sie dati var tikt uzskatiti par relativi
korektiem, nemot véra dazadu rediona salu nevienmérigo izpétes lTmeni. Anthicidae izpétes
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fmenis dazadas salas ir atskirigs, jo visa regiona ST grupa nav izpétita vienmérigi un pilnigi, ka

ar izpétei lielakoties nav bijis sistematisks raksturs, tapéc var pienemt, ka klidas vidéja vértiba
var bt vienada visam salam.
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9. attéls. Saistiba starp salu platibu (km?, x assg un tajas konstatéto Anthicidae sugu skaitu (y ass). x ass no kreisas uz
labo: Ternate (76 kmz), Vaigeo (3155 km®), Buru (9505 kmz), Sumbava (15448 km2), Serama (17100 kmz),
Halmahera (17780 km?), Jaunbritanija (35144 km?), Sulavesi (174600 km?), Jaungvineja (824200 km?).

Figure 9. Correlation between island area (sg.km, x axis) and number of recorded Anthicidae species (y axis). X axis
left to right: Ternate (76 km?, Waigeo (3155 km?), Buru (9505 km?), Sumbawa (15448 km?), Seram (17100 km?),
Halmahera (17780 km~), New Britain (35144 kmz), Sulawesi (174600 kmz), New Guinea (824200 kmz).

Analizéjot zemak izklastito informaciju ir janem veéra, ka ta atspogulo vien Sobrid pieejamos
datus. Kopuma vértéjot, Indo-Australijas parejas zonas regionam ir raksturigs loti augsts
endémo sugu Tpatsvars, bet no augstdka ranga taksoniem ir sastopama arT endéma gints.
Savukart, Jeografiskais stavoklis starp Azijas un Australijas kontinentiem ir par pamatu
abiem kontinentiem raksturigo Orientadlas un Australijas biogeografisko valstibu faunas
elementu klatbatnei Indo-Australijas parejas zona.

Apaksdzimtai Lemodinae sakotné&ja izcelsmes vieta ir Australija. Divas gintis no tam ir
kopigas Australijai un Indo-Australijas parejas zonai. Paréjas 5 regiona konstatétas
apaksdzimtas ir kosmopoliti, un to parstavji sastopami visos biogeografiskajos regionos.

Endémas gints Papuanthicus Telnov klatbdtne Indo-Australijas parejas zona liecina par
regiona pietiekamu zoogeografisko patstavigumu, neskatoties uz tas geografisko izvietojumu
starp diviem lieliem apgabaliem — Orientalo un Australijas. Liela ir varbatiba, ka arT gintij
Pseudoleptaleus Pic ir tiesi Indo-Australijas parejas zonas izcelsme, jo tikai viena no 8 gints
sugam ir sastopama Austrdlijas ziemel|u lietusmeZos, bet paréjas §is gints sugas
sastopamas tikai pétamaja regiona. Indo-Australijas parejas zonai ar Australiju kopigas ir
gintis Lemodes Boheman, Macratriomima Champion, Pseudocyclodinus Telnov,
Pseudoleptaleus Pic un Trichananca Blackburn (10. attéls). Savukart, ar Orientalo regionu —
12 gintis, no kuram 9 ir kosmopoliti. 10. attéla ir paraditi iesp&jamie gints ranga taksonu
Anthicidae izplatibas celi. Originalie dati apstiprina teoriju par Pleistocéna starpsalu ,tiltu”
lomu Indo-Australijas parejas zonas misdienu faunas veidoSana (Hall 1998) un papildina
eso8as zina8anas. Ir saskatami divi iesp&jamie Orientalas faunas elementu migraciju celi
austrumu virziena — caur Moluku salam un caur Mazam Zundas salam.
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Vollesa linija ﬂ Lidekera Iinija ﬂ
Walalce’s Line Lydekker’s Line
Oriental realm Lesser | Sulawesi | Moluccas New Australia Solom.
Sundas Guinea Islands
Anthelephila -
Anthicomorphus |
Anthicus -
Endomia |
Hirticollis
Nitorus
Omonadus >
Papuanthicus |
<=0 Pseudocyclodinus &
Pseudoleptaleus @=»
Sapintus -
Stricticollis
== Lemodes @)
<=0 Macratriomima
<=0 Trichananca
Macratria -
Mecynotarsus
Pseudotomoderus
Tomoderus >

10. attéls. lespg&jamie Indo-Australijas parejas zonas Anthicidae faunas veidoSanas celi: gints ranga taksoni
(potenciali Australijas izcelsmes gintis ir uz sarta fona, Orientalas vai citas izcelsmes — uz zala fona, Indo-Australijas
parejas zonas izcelsmes — uz dzelteniga fona).

Figure 10. Reconstruction of possible ways of origin of Anthicidae fauna of Indo-Australian transition zone: generic
range taxa (genera of potentially Australian origin are on pink background, of Oriental or another origin — on green
background, of potentially Indo-Australian transition zone origin — on yellowish background).

Regiona ir konstatétas 3 kosmopolitiskas Anthicidae sugas (75% no zinamo
kosmopolitisko Anthicidae sugu kopskaita), kd arT 6 sugas ar plasu izplatibas arealu (no
Azijas Iidz pat Australijai).

16 sugas (6% no regiona konstatéto sugu kopskaita) Indo-Australijas parejas zonai ir
kopigas ar Orientalo regionu. So sugu izplatibas austrumu robeza vairuma gadijumu
neparsniedz Lidekera Iiniju. Savukart, ar Australijas faunu kopigo 9 sugu (3% no kopskaita)
izplatiba neparsniedz Vollesa Iiniju virziena uz rietumiem (11. tabula).

Tadejadi jaatzist, ka Indo-Australijas parejas zonas Anthicidae izplatibas likumsakaribas
atbilst Vollesa un Lidekera ITniju koncepcijam. Analizéjot kopéjo regiona sastopamo ginsu un
sugu izplatibu var secinat, ka to izplatiba atbilst gan Hall (1998) un Schot (1998) teorijai par
iespéjamajiem migracijas celiem no Zundas Selfa virziena uz austrumu pa diviem celiem:
caur Sulavesi un Zieme|u Moluku salam un caur Mazajam Zundu salam.

Sie dati apstiprina gan Vollesas, gan Jaungvinejas atbilstibu biologiskas daudzveidibas
.karsto punktu” definicijai, ka arl rezultati apstiprina salu biogeografijas teoriju (MacArthur,
Wilson 1963, 1967).

4.4. Sugu daudzveidiba atkariba no dzivotnes atrasanas augstuma virs juras
limena

Tapat ka visi dzivie organismi, art Anthicidae dzimtas vaboles ir saistitas ar konkrétiem
dzivotnu un mikrodzivotnu tipiem, kas nodro$ina §Tm sugam ekologiska optimuma apstak|us un
arpus kuriem sugas parasti nav sastopamas. Tropu ekosisteémas viens no noteicoSajiem
dzivotnu veidoSanas faktoriem ir augstums virs jlras lTmena.

Izpétot gints Macratria Newman sugu daudzveidibas un endémisma pakapes korelaciju ar
vertikalo komponenti, var secinat, ka endémo sugu komponente pieaug kopa ar augstumu un
visaugstakais konstatéto endémo sugu procents (100%) ir tieSi augsto kalnu zona starp 2901
un 3900 m atzimes. Savukart, augstdka Macratria sugu daudzveidiba novérojama tieSi zemo
kalnu un zemienes zonas, taCu endémo sugu starp tam ir attiecigi 83% un 85%. Tas saskan ar
Patersona (Patterson et al 1998) teoriju, ka zemienes tropu meZi parasti ir sugu skaita zina
bagataki, bet tos apdzivo daudz plasi izplatitu sugu. Savukart, augsto kalnu zonas fauna ir sugu
skaita zinad nabadzigaka, bet ar augstaku endémo sugu Tpatsvaru. lesp&jams, ka Macratria §int
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eksisté vairakas augstkalnu reliktu sugas, bet tas ir atseviska pétijuma veérts jautajums.
Diskusijas nobeiguma vélos atkartoti uzsvert turpmako pétijumu nepiecieSamibu saistiba ar
Indo-Australijas parejas zonas Anthicidae vabolu faunu un ekologiju.

4.5. Izmantota sugas koncepcija un noteikSanas tabulas

Sugu ranga taksonu definéSana pastdv dazadas pieejas. Svarigakas sugas koncepcijas
definicijas atrodamas J.-V.Végela darba (Wagele 2000). Taksonomisko darbu praksé parasti
tiek sekots E.Meira (Mayr) ,biologiskas sugas” koncepcijai: ,Sugas ir savstarpgji aktuali vai
potenciali krustojoSos dabisku populaciju grupas, kuras ir reproduktivi izolétas no pargjam
§adam grupam” (Mayr 1969). Precizaku biologisko pétijumu metozu paradiSanas izraisija jaunu
koncepciju formuléSanu. Hennig (1966) defingja sugu ka ,Individu grupas, kurus saista
tokogenétiska ,vecaku / genealogiska radnieciba”. Henniga koncepcija parce| Meira biologisko
sugu uz nakamo dimensiju, aptverot sugu ka Iiniju (lineage) ar noteikiu sdkumu (sugas
veidoSanas) (speciation)) un noteiktu galu (citu sugu veidoSanas vai izmirSana). E.O.Vilejs
(Wiley 1981) ir visparinajis sugas jédzienu: ,Evoluciondra suga ir vienkarsa linijas prieksteCu-
pécnacéju populacija, kas saglaba savu atSkirtbu no citam $adam Iinijam un, kurai piemit savas
evolucionaras tendences un savs vésturiskais liktenis”. Sadas visparindsanas prieksrociba — to
iespéjams pielietot arT problemu gadijumos, kurus var ilustrét ar bezdzimuma organismu vai t.s.
Lhronosugu” (chronospecies) paraugiem.

Sakara ar to, ka pétijumu gaitd nebija iespéjas eksperimentét ar pétdmo sugu dazadu
populaciju savstarpé€jo krosbridingu, Skirojot un nosakot sugas tika izmantoti sekojoSie kritériji:
sugas tika definétas péc hdzigo individu sérijam, kuras uzrada no citiem at3kirigas
morfologiskds pazimes (t.s. ,morfosugas jeb morphospecies). Gadijumos, kad divas vai
vairakas ,morfosugas” tika atrastas simpatriski (sympatric), to jauzskata par noradi uz génu
plismas trakumu (Riedel 2002). Respektivi, japastav reproduktivai izolacijai, lai sugas tiktu
uzskatitas par atSkirigdm. Ka pieméru var minét Owen Stanley gréda pie Kokodas ciema
(Kokoda) atrastas divas tuvu radniecigas sugas - Macratria kokodaense Telnov un M. matrozisi
Telnov.

Lielakas problémas sagada vienas individi no dazadam atradném. Sados gadijumos ir
iespéjama allopatriska (allopatric) izplatiba. Bija jaizSkiras un japienem zinama meéra subjektivi
Ilémumi, vai morfologiskas atskiribas ir pietieckamas atsevisSkas sugas statusa noteik$anai.

Pétijumus ir paredzéts planveida turpinat, ndkamajos gados nopublicéjot noteikSanas
tabulas Indo-Australijas parejas zonas atlikuSajam Anthicinae apak$dzimtas §intim
Anthelephila, Anthicus, Endomia, Hirticollis, Omonadus.
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5. Secinajumi

Indo-Australijas parejas zona ir viens no pasaules regioniem ar visaugstako Anthicidae sugu
daudzveidibu. Saja teritorija uz <1% no zemeslodes sauszemes teritorijas ir konstatétas 270
Anthicidae sugas, kas ir otrs lielakais raditajs uz Zemes. Visvairak sugu ir konstatéts no gints
Macratria Newman (Macratriinae) — 117, Tomoderus LaFerté-Sénectére (Tomoderinae) — 40
un Sapintus Casey (Anthicinae) — 36 sugas. Savukart, monotipiska §ints Macratriomima
Champion $aja regiona parstavéta ar vienigo zinamo sugu.

Veicot agrako autoru aprakstito sugu tipu materiala reviziju ir izveidoti 12 jauni sinonimi, t.sk.
2 gints un 10 sugas ranga sinonimi, izveidotas 19 jaunas kombinacijas, diviem pasugas ranga
nosaukumi péc homonimijas principa, 31 sugai ir noziméti lektotipi un divas sugas ir svitrotas
no Indo-Australijas parejas zonas Anthicidae saraksta ka nepareizi noteiktas. No regiona ir
aprakstita zinatnei jauna gints Papuanthicus Telnov un 152 zinatnei jaunas sugas (ieskaitot divu
varietasu jaunu statusu). Visvairak jauno sugu ir aprakstits no Macratria Newman (92 sugas),
Tomoderus LaFerté-Sénectére (19 sugas) un Sapintus Casey (12 sugas).

Konstatéto sugu daudzveidiba ir saistita ar salu platibu: lielakajas regiona salas Jaungvineja
un Sulavesi ir konstatétas atbilstodi 149 un 59 sugas. Savukart, nelielajas salas konstatétas 1-3
sugas. Tas atbilst MacArthur un Wilson salu biogeografijas teorijai.

Indo-Australijas parejas zona ir konstatéti gan Orientalajam, gan Australijas
zoogeografiskajam apgabalam raksturigi, ka arT visa pasaulé plasi izplatiti gints ranga taksoni.
Australijas faunas elementi ir gintis Lemodes, Macratriomima, Pseudocyclodinus un
Trichananca. Potenciala Orientala izcelsme ir gintim Anthelephila, Anthicomorphus un Nitorus.
Visos kontinentos ir sastopami, pieméram, gints Tomoderus parstaviji. Gintis Papuanthicus un
Pseudoleptaleus ir klasificéjamas ka Indo-Australijas parejas zonas endémi (pédéja gints ar
vienu sugu parstavéta arT Australijas ziemelu dala), kuri liecina par regiona faunas augsto
specifiskumu.

Indo-Australijas parejas zona ir raksturojama ar loti augstu endémo sugu Tpatsvaru. 236
sugas jeb 88% no visam regiona sastopamajam Anthicidae sugam ir klasificétas ka Indo-
Austrélijas parejas zonas endémi. Endémo sugu Tpatsvars sasniedz 85% lielakajas salas
(Jaungvineja), bet lidz pat 100% mazakajas, izolétajas salu grupas (Aru salas, Bismarka salas,
Zalamana salas). Sads augsts endémo sugu Tpatsvars apstiprina Indo-Australijas parejas zonas
biologiskas daudzveidibas ,karsta punkta” statusu.

Vollesa un Lidekera Iinijam ir apstiprinata svarigu biogeografisko konstanSu loma. Neviena
no Australijas izcelsmes gintim (Lemodes, Macratriomima, Pseudocyclodinus, Trichananca)
sava izplatiba rietumu virziena neparsniedz Vollesa Iniju. Savukart Orientalds izcelsmes
taksonu (Hirticollis, Nitorus, Stricticollis) izplatiba austrumu virziena neparsniedz Lidekera Imiju.
Grupas ar pladu (kosmopolitisku vai gandriz kosmopolitisku) izplatibu (Anthicus, Macratria,
Sapintus, Tomoderus) ir konstatétas visa pétamaja regiona un apkartéjas teritorijas - Australija
un Lielajas Zundu salas.

Indo-Australijas parejas zonas zemienu teritorijas raksturojamas ar augstaku Anthicidae
sugu daudzveidibu, bet zemaku endéeémo sugu Tpatsvaru. Augsto kalnu apgabalos 2901-3900m
augstuma virs jaras lmena Anthicidae sugu daudzveidiba ir daudzkart zemaka, bet endémo
sugu Tpatsvars, savukart, sasniedz 100%. Tas apstiprina Patersena sugu daudzveidibas un
augstuma komponentes teoriju.

Apkopojot pétijumu gaitd savakto informaciju un tas analizes rezultatus ir pamats
apgalvojumam, ka Indo-Austradlijas parejas zona ir regions ar pasaulé lielako biologisku
daudzveidibu (Reichholf 2003) un viens no pasaules nozimigakajiem dzivnieku sugu evolcijas
un endémisma karstajiem punktiem.
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6. Pateicibas

Vispirms izsaku visdzilako pateictbu savam darba vaditdjam, Prof.,, Dr. Voldemaram
Spungim (LU Biologijas fakultate, Riga, LV) par vértigiem padomiem un pacietigu darba
vadisanu.

Par pieSkirto pielaidi zinatniskajam kolekcijam, doto iesp€ju revidét Anthicidae sugu tipu
materialu un stradat pasaules vado3o taksonomisko institlciju kolekcijas izsaku lielu paldies
Fred van Assen un Rienk de Jong (abi RMNH), Martin Baehr un Michael Balke (ZSM),
Maxwell V.L. Barclay (BMNH), David R. Britton (AMS), Boris Biiche (Berlin, DE), Daniel
Burckhardt (NHMB), Donald S. Chandler (Durham, U.S.A.), Shawn M. Clark (BYU), Augusto
Degiovanni (Bubano, IT), There Deuves un Azadeh Taghavian (abi no MNHN), Jan Forrest
(SAMA), Matthias Hartmann (NME), Gary F. Hevel un David G. Furth (abi no USNM), Damir
Kovac (SMF), Sergey Kurbatov (Moscow, RU), Brian Levey (NMW), Pol Limbourg (IRSN),
Darren J. Mann (OUMNH), Ole O. Martin (ZMUC), Otto Merkl (HMNH), Shepherd P. Myers
(BPBM), Ricardo Palma (NMNZ), Roberto Poggi (MSNG), Wolfgang Schawaller (SMNS),
Heinrich Schénmann (NHMW), Manfred Uhlig un Bernd Jaeger (abi no MNHB) un Andreas
Weigel (Wernburg, DE).

Pateicos savai sievai Kristinei Grekei un maniem draugiem Martinam Kalninam, Zanei
Pipkalgjai (abi Sigulda, LV), Pamela Schmidt (Berline, DE) un Laszlo Wagner (Budapesta,
HU) par piedaliSanos ekspedicijas Indonézija un atbalstu materiala vak§ana un novérojumu
veikSana.

Par izciliem atseviS8ku sugu habitualajiem fotoattéliem esmu pateicigs Kirillam V.
Makarovam (Maskavas Pedagogiska universitate, RU) un Sergejam Vorsam (Aberdina,
U.K.), ka arT par atseviSku sugu habitualajiem zim&jumiem liels paldies izcilam animalistam
Dmitrijam Paramonovam (Riga, LV).

Par konsultacijam un kritiskajam piezimém, kas bieZi pieSkiruSas stimulu stradat un tapt
atseviSkam revizijam, vélos pateikties Filipam Kovalevskim (Maskava, RU).

Savas gimenes locekliem, milotajai sievai Kristinei Grekei un dargajiem bérniem Edvinam un
Alisei Telnoviem (visi - Dzidrinas, LV) no sirds pateicos par izturibu, sapratni un moralu atbalstu,
laujot izpildit ieceréto un sasniegt progresu Anthicidae vabolu izpéte.

Darbs ir dalgji tapis par Eiropas Sociala fonda (ESF) pieskirtiem [idzekliem, projekts Nr.
1DP/1.1.2.1.2./09/IPIA/VIAA/004.
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1. Introduction

Ant-like flower beetles from the Indo-Australian transition zone, including ‘classic’ Wallacea
(Sulawesi, Lesser Sunda Islands, Moluccan archipelago), New Guinea and their satellite islands
(Raja Ampat, Bismarck archipelago, Admiralty Islands) and Solomon Islands were revised. The
natural history of the study region is briefly described. Approximately half a year was spent in
field studies in the region, visiting hitherto zoologically unexplored localities and complementing
the available museum material.

This study has largely followed the biogeographic system of Udvardy (1975), and the major
biogeographic realms, with the exception of the Oceanian realm, have been accepted. The
existence of an Oceanian realm has been questioned by several famous biogeographers and
entomologists (Udvardy’s belief that the Moluccan archipelago and New Guinea are part of the
Oceanian realm and not the Australian one is especially unfounded). For the biogeographic
classification the Indo-Australian transition zone, the system offered by Kryzhanovsky (2002)
was used, where Wallacea and New Guinea are parts of Papuan region.

The beetle superfamily Tenebrionoidea includes 29 families (excluding some incertae sedis
groups) and approximately 32500 species. Representatives of this superfamily are found
worldwide, but several family and lower-ranked taxa demonstrate highly restricted
biogeographical distribution. The largest families are Tenebrionidae (more than 20000 species),
Anthicidae (~3500 species) and Meloidae (~3000 species) (Leschen, Beutel, Lawrence 2010,
with modifications). The monophyletic origin of the Anthicidae is not excluded but has not been
confirmed.

The Anthicidae includes about 3500 small to midsized species in 8 subfamilies (Anthicinae,
Copobaeninae, Eurygeniinae, Lemodinae, Macratrinae, Notoxinae, Steropinae and
Tomoderinae) and 103 genera (Chandler 2010, with modifications). The Anthicinae is the
richest subfamily, both in terms of species (~2000) and genera (44), and has a cosmopolitan
distribution. The Copobaeninae only occurs in Chile (1 genus, 5 species). The Eurygeniinae (31
genera, ~200 species) is cosmopolitan and most diverse in semi-arid parts of the Nearctic and
Australasian realms. The Lemodinae (6 genera, ~35 species) are known from Australia, New
Guinea, New Zealand and Chile. The Macratriinae (5 genera, ~300 species) are representatives
of circumtropical fauna. The Notoxinae (7 genera, ~500 species) is a cosmopolitan subfamily
which is most diverse in the savannahs of the Afrotropical, Nearctic and Australasian realms.
The Steropinae (2 genera, 9 species) is an element of the Holarctic fauna, with one species
known from the Oriental region. The Tomoderinae (7 genera, ~400 species) is a cosmopolitan
subfamily most diverse in tropical and subtropical areas. There are also 17 fossil species and 3
fossil genera of Anthicidae known (Kirejtshuk 2002, with modifications).

1.1. The aim and objectives

The aim of the current work is to characterize the biodiversity of the Anthicidae from the
Indo-Australian transition zone and to prepare a taxonomic and biogeographical revision of this
family from the study area.

The hypothesis:

The family Anthicidae is richly represented in Indo-Australian transition zone. A high rate of
regionally endemic species is characteristic of this family, as is the presence of species from
neighbouring Oriental and Australian chorons. Lydekker's and Wallace’s Lines limit the
distribution of the Anthicidae of the Indo-Australian transition zone. According to the Theory of
Island Biogeography, the diversity of Anthicidae on larger islands should be higher than that on
smaller ones.

Theses:
1) The Anthicidae of the Indo-Australian transition zone are very incompletely studied and
are much more diverse than was thought, because no previous taxonomic or
biogeographical reviews on the Anthicidae of this region have been performed;
2) The Anthicidae of the Indo-Australian transition zone are characterized by high species
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and higher rank taxa endemism;

3) Distribution of the Anthicidae of Indo-Australian transition zone reflects region-specific
biogeographic patterns;

4) The Anthicidae fauna of the Indo-Australian transition zone has similarities with the
Oriental and Australian chorons.

Tasks for reaching the goal:
1) Carry out bibliographical analysis on the Anthicidae of Indo-Australian transition zone.
Prepare electronic taxonomic database and species’ locality database;
2) Carry out revisional studies on type material of previously described species and
unidentified material from world’s leading museums;
3) Organize and lead scientific expeditions to the study area;
4) Prepare and publish taxonomic reviews on the Anthicidae of the Indo-Australian transition
zone;
5) Prepare and publish species identification keys;
6) Carry out biogeographical analysis on the Anthicidae of Indo-Australian transition zone.

1.2. Scientific novelty and practical importance

A taxonomic review of the Anthicidae of the Indo-Australian transition zone has been
performed for the first time. A check-list of species and higher taxa is compiled. Type material of
all species from the study area was examined. All bibliographical sources about the Anthicidae
of the Indo-Australian transition zone were summarized and catalogued.

Three scientific expeditions carried out to Halmahera (2007), Seram, Saparua and Misool
(2009) and West Papua (2010). Extremely valuable scientific material was collected during
these expeditions, including many Anthicidae species new to science. Important ecological data
were recorded.

Anthicidae material from world’s largest collections has been identified, in total more than
5000 individuals of 270 species.

One new genus and 150 new species were discovered and described. 12 new synonyms (2
of generic and 10 of species level) and 19 new combinations were made. Two new statuses for
subspecies taxa and three new names for homonyms were presented. Lectotypes were
designated for 31 species. Two incorrectly identified species were deleted from the list of Indo-
Australian Anthicidae.

Identification keys to the Anthicidae species of Indo-Australian transition zone were prepared
and published for the first time.

Biogeographical peculiarities of Anthicidae in the Indo-Australian transition zone are clarified,
and the connection of the fauna to the Oriental and Australian chorons was confirmed.

1.3. Confirmation of results and publications
Attendance at conferences and meetings

Deutsches Coleopterologentreffen (Beutelsbach, Germany), 27-28.10.2007. Report:
.Neue Taxa der Anthicidae (Coleoptera) aus Wallacea und Neuguinea”;

3. Tagung zur Biodiversitdt und Naturausstattung im Himalaya (Naturkundemuseum
Erfurt, Germany), 18-20.04.2008. Without report;

Seminar by the Entomological Society of Latvia (Riga), 10.11.2010. Report: ,The Anthicidae
of Wallacea: preliminary results”;

Seminar by the Entomological Society of Latvia (Riga), 11.12.2010. Report: ,The Anthicidae
of Wallacea and New Guinea: taxonomical and biogeographical aspects”.

Publications

Telnov D. 2005a. Anthicidae (Coleoptera) aus der Sammlung des Naturhistorischen Museums in Basel. Teil Il
Bemerkenswerte und neue Notoxini, Endomiini, Anthicini (Anthicinae) aus der palaarktischen und orientalischen Region. —
Entomologica Basiliensia et Collectionis Frey 27: 161-180.

Telnov D. 2005b. Anthicidae (Coleoptera) aus Sulawesi: Ergebnisse des ,Project Wallace® der Royal Entomological Society of
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London. Teil 1 (Coleoptera: Anthicidae: Tomoderinae). — Mitteilungen des Internationalen Entomologischen Vereins e.V
30, No. 3/4: 89-132.

Telnov D. 2006a. Nomenclatural Notes on Anthicidae and Pyrochroidae (Coleoptera). 1. — Latvijas entomologs 43: 33-38.

Telnov D. 2006b. Papuanthicus, a New Genus of Anthicini (Coleoptera: Anthicidae: Anthicinae) from New Guinea. — Baltic
Journal of Coleopterology 6, No. 1: 1-13.

Telnov D. 2006c. The First Record of Steropinae from the Oriental region, with the Description of a New Steropes from Vietnam
(Coleoptera: Anthicidae). — Journal of the Zoological Society Wallacea 2: 63-66.

Telnov D. 2007a. Nomenclatural Notes on Anthicidae and Pyrochroidae (Coleoptera). 2. — Latvijas enfomologs 44: 31-44.

Telnov D. 2007b. Revision der Tomoderinae. Die Macrotomoderus gracilicollis-Artengruppe (Coleoptera: Anthicidae). —
Mitteilungen des Internationalen Entomologischen Vereins e.V. 32, No. 1/2: 1-25.

Telnov D. 2007c. Redefinition of Pseudoleptaleus Pic, 1900 (Coleoptera: Anthicidae, Anthicinae). — Enfomologische Zeitschrift
117, No. 2: 71-82.

Telnov D. 2007c. Zur Kenntnis asiatischer Anthicidae, IV (Insecta: Coleoptera). — Mitteilungen des Internationalen
Entomologischen Vereins e.V. 32, No. 3/4: 89-105.

Telnov D. 2007e. A Review of the Genus Lemodes Boheman, 1858 (Coleoptera: Anthicidae: Lemodinae). — Veréffentlichungen
des Naturkundemuseums Erfurt 26: 241-258.

Telnov D. 2007f. Order Coleoptera, Family Anthicidae: 270-292. In: van Harten A. (ed.) Arthropod Fauna of the UAE, volume 1.
Abu Dhabi, Dar Al Ummah Printing, Publishing, Distribution & Advertising: 1-754.

Telnov D. 2007g. Neue orientalische Arten der Gattung Notoxus (Coleoptera: Anthicidae). — Folia heyrovskyana, Series A, 15,
No. 1: 47-52.

Gusakov A., Telnov D. 2007. Systematic Changes and New Species of Ischaliidae (Coleoptera). — Folia heyrovskyana, Series
A, 15, No. 1: 39-46.

Telnov D. 2008. Genus Elgonidium Basilewsky, 1954 (Coleoptera: Anthicidae: Tomoderinae) - a Preliminary Review. — Revue
Suisse de Zoologie 115, No. 3: 433-445.

Chandler D.S., Uhmann G., Nardi G., Telnov D. 2008. Family Anthicidae Latreille, 1819: 421-455. In: Lobl I., Smetana A. (eds.)
Catalogue of Palaearctic Coleoptera. 5. Apollo Books, Stenstrup: 1-670.

Telnov D. 2009a. Review of the Genus Telesinus Fairmaire, 1903, with a General Discussion on African Eurygeniinae
(Coleoptera: Anthicidae). — Mitteilungen des Internationalen Entomologischen Vereins e.V. 34, No. 3/4: 93-113.

Telnov D. 2009b. Species of Anthicomorphus Lewis, 1895 (Coleoptera: Anthicidae) from the Indo-Australian Transition Zone
(Wallacea), with comments on selected taxa from adjacent areas. — Vernate 28: 377-408.

Telnov D. 2009c. Three New Species of Lemodes, with Further Faunal Records on Papuan and Moluccan Anthicidae
(Coleoptera). - Folia heyrovskyana, Series A, 17, No. 1: 31-42.

Telnov D. 2009d. Family Ischaliidae: 169; Family Anthicidae: 169-170. In: Storozhenko S.J., Sundukov J.N., Leley A.S.,
Sidorenko V.S., Proschalykin M.J., Kupyanskaya A.N. (eds.) Insects of Lazovsky Nature Reserve. — Vladivostok,
Dalnauka: 1-464 + 16 pls. (in Russian, English abstract).

Telnov D. 2010a. New Records and Species of Anthicidae (Coleoptera) from the Indo-Australian Transition Zone. — Studies and
Reports of District Museum Prague-East. Taxonomical Series (accepted).

Telnov D. 2010b. Tomoderinae (Coleoptera: Anthicidae) from the Indo-Australian Transition Zone (Wallacea) and adjacent
areas. — Journal of the Zoological Society Wallacea 3 (accepted).

Telnov D. 2010c. Expeditions Reports by the Entomological Society of Latvia. 1. Halmahera (North Moluccas), 2007. — Journal
of the Zoological Society Wallacea 3 (accepted).

Telnov D. 2010d. Anthicidae von Afghanistan Il (Insecta: Coleoptera). — Mitteilungen des Internationalen entomologischen
Verein 35, No. 1/2: 1-18.

Telnov D. 2010e. Expeditions Reports by the Entomological Society of Latvia. 2. Misool (Raja Ampat), Seram, Saparua (Central
Moluccas), 2009. — Journal of the Zoological Society Wallacea 3 (accepted).

Telnov D. 2010g. Erster Vertreter der Gattung Anthicomorphus Lewis, 1895 (Coleoptera: Anthicidae) aus der Himalaya. —
Mitteilungen des Internationalen Entomologischen Vereins e.V. 35, No. 1/2: 19-26.

Telnov D. 2010h. Anthicidae (Coleoptera) of Mascarene Islands. — Folia heyrovskyana 18, No. 1/3: 103-110.

Telnov D. 2010i. Nomenclatural Notes on Anthicidae and Pyrochroidae (Coleoptera). 3. — Latvijas Entomologs 48: 8-16.

Telnov D. 2010j. Palaarktische und orientalische Stricticollis-Arten (Coleoptera: Anthicidae). — Latvijas entomologs 48: 17-32.

Telnov D. 2011a. Taxonomische Revision der Gattung Macratria Newman, 1838 (Coleoptera: Anthicidae, Macratriinae) aus
Wallacea, Neu Guinea und der Salomonen. In: Telnov D. (red.) Biodiversity, Biogeography and Nature Conservation in
Wallacea and New Guinea (ISBN 978-9984-9768-4-6, accepted).

Telnov D. 2011b. Taxonomical Revision of the Genus Sapintus Casey, 1895 (Coleoptera: Anthicidae, Anthicinae) from
Wallacea, New Guinea and Solomon Islands. — Mitteilungen des Internationalen Entomologischen Vereins e.V.
(submitted).

1.4. Structure of doctoral thesis
Promotion work is a summary of more the 30 of the author's published or accepted

taxonomic and biogeographical publications on the Anthicidae of the Indo-Australian transition
zone and neighbouring chorons.
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2. Material and methods

2.1. The geographical area studied

The Indo-Australian zoogeographical transition zone includes Wallacean and Papuan
zoogeographical chorons. This region has two “hearts” — the islands of New Guinea and
Sulawesi. The Wallacean islands (Sulawesi, the Moluccas and Lesser Sunda Islands) have
never been historically connected to any continental shelf and form a typical insular system (fig.
1). The Makassar Strait separates Sulawesi from Borneo, and Lombok is separated from Bali by
the Lombok Strait. These straits did not disappear during the Pleistocene sea level fluctuations
(fig. 1). New Guinea is separated from Australia by the Torres Strait. Although this is very
narrow and shallow marine area (10-20 m deep), which did not exist in Pleistocene, it is
accepted as zoogeographic border. Many neighbouring islands have a fauna similar to that of
New Guinea. These islands must be treated along with the latter as a single area. These islands
are either part of the Sahul continental shelf (Aru, Batanta, Misool, Salawati, Yapen and other),
or narrowly separated from it (Ferguson, Goodenough, Koffiau, Normanby, Waigeo). With the
Pacific Ocean north and east of New Guinea it is relatively easy to define the Papuan choron
there. In the West, the Indonesian islands of the Sunda shelf (Bali, Borneo and Java) already
belong to the Oriental zoogeographic choron. The zoogeographic structure of the study area is
presented as figure 2.

New Guinea is the world’s second largest island (total area ~824200 km?). It extends
between the Equator and latitude 11°S, and it is centred between longitudes 130°E to 152°E. Its
maximum width is 720 km and maximum length - 2400 km. Sulawesi is world’s eleventh largest
island (area 174600 km?), which is roughly situated between latitudes 2°N and 6°S and
longitudes 118°E and 125°E. Between these large islands, the Moluccan archipelago of more
than 1000 small islands is situated. The largest of them are Halmahera (17780 km?) and
Seram (17100 km?). In the South is the chain of the Lesser Sunda Islands (largest islands
are Timor (30777 km?) and Sumbawa (15448 km?). To the NE of New Guinea, the actively
volcanic Bismarck Archipelago and Solomon Islands are located. Roughly calculating, the
study area is estimated as 1300000 km? of dry land and is situated between latitudes 2.5°N /
12°S and longitudes 116°E / 163°E. This territory is divided between four countries. Hall
(1998) and Schot (1998) presented two possible routes for elements of Oriental fauna to
disperse from Asia to Wallacea and New Guinea during the Miocene. The first of these
routes goes through the Philippines, the northern peninsula of Sulawesi and Halmahera to
northern New Guinea, the second route goes through the Lesser Sunda Islands to the Bird’s
Head peninsula of New Guinea (fig. 3).

2.2. History of climatic changes and sea-level oscillations

Nowadays, the Indo-Australian transition zone is a complex composition of several merging
geological systems. The glaciations during the Pleistocene had profound effects on the
formation of landscapes in the region, the distribution of vegetation types and the extent of
shallow sea and dry land on the Sahul shelf influenced the origin and stimulated the migration of
faunas. The most recent maximum cold phase was 20000 - 17000 years ago. The total area
covered by glaciers in New Guinea during this period was about 2000 km?. The snowline was
lowered from its present 4600 m to ~3500 m. The glaciers retreated from their maximum extent
from about 15000 years ago onwards until they had entirely disappeared at about 7000 years
ago, but formed again on the high peaks at about 5000 years ago (Loffler 1982).

During cooler periods more water was bound as ice, mainly in the polar regions. Voris (2000)
presented reconstruction of sea-level oscillations in the Indo-Australian transition zone. The
Torres Strait, which separates New Guinea from Australia today, becomes almost dry land at a
sea level 10 m below present. Yapen and Salawati were also connected to this mainland. A sea
level of 30 m below present also connects Misool to this landmass, while Lombok becomes
connected to Sumbawa. At 40 m below present, the Aru Islands join together and Sula Islands
becomes connected to Sulawesi. As mentioned above, such a situation prevailed during most of
the Quaternary (fig. 1).
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2.3. History of the entomological exploration

J.S. Dumont d’Urville was the first naturalist to spend a few weeks in the Papuan region and
brought the first material from this area to Europe (unfortunately, the material collected did not
include Anthicidae). The famous British naturalist and evolutionist A.R. Wallace studied the
nature of the Indo-Australian transition zone over eight years (1854-1862) and visited Sulawesi,
the Moluccas, the Lesser Sunda Islands, and also New Guinea. From his expeditions he
brought more than 83200 beetle specimens, as well as other zoological material (Wallace
1869). Among his beetles were the first Anthicidae.

Other naturalists soon followed; they had similar problems to Wallace: they suffered from
various diseases (mainly malaria, dysentery, dengue fever, and tropical ulcers) and they were
restricted to coastal areas or smaller islands. From 1871 to 1878, the well-known ltalian
naturalists O. Beccari and L.M. d’Albertis visited this region and collected rich material on
Sulawesi, New Guinea and the surrounding islands. They were lucky enough to find numerous
species of Anthicidae (Capocaccia, Poggi 1982). In 1912-1913, the German ,Kaiserin-
Augustafluss-Expedition” reached the headwaters of the West Sepik River. The interior of West
New Guinea was partly explored by series of Dutch expeditions between 1907 and 1915. The
success of reaching the high mountains of the interior was bought at enormous financial cost as
well as the sacrifice of hundreds of porters. After Wallace and Beccari, there were no serious
expeditions to the Moluccas and Sulawesi. A new era began with the Third Archbold Expedition
of 1938-39 (Archbold et al. 1942), when an amphibious airplane was first used.

After WWII only G.L. Gressit (B.P. Bishop Museum of Honolulu) made a series of extremely
successful entomological expeditions to Papua New Guinea and collected hundreds of new
species. West New Guinea, the Moluccas and a part of Lesser Sunda Islands were practically
closed to scientists until the end of the 20™ century and only since the 1990’s has it been
possible to enter areas that had not been visited by entomologists before. Two large research
projects, namely ‘Papua Canopy Mission’ in Madang Province of Papua New Guinea
(organised by the Institut royal des Sciences naturelles de Belgique) and ‘Project Wallace’ in
northern Sulawesi (organised by Royal Entomological Society of London) have to be
specially mentioned. Rich and very important material of Anthicidae was collected by
participants of the two above mentioned projects.

The Indo-Australian transition zone, especially the western half of New Guinea, retains much
of the mystery it has held for the last centuries. The discovery of a very distinctive new species
of Dendrolagus tree kangaroo weighing almost 10kg by Flannery et al. (1995) or the rediscovery
of the bird of paradise Parotia berlepschi, considered extinct for 100 years ago (Conservation
International... 2006) illustrate the poor state of our knowledge of the fauna of this island. Even
animals with a body weight of up to ten kilograms eluded scientific discovery until recently. It is
still a major challenge to rescue samples of unknown insect species before their habitats are
irreversibly destroyed. The proportion of this unknown fauna should not be underestimated
(Riedel, pers. comm.).

According to Reichholf (2003), the Indo-Australian transition zone is the territory with highest
biological diversity on our planet.

2.4. Material examined

Material examined was collected between 1854 and 2010, mostly 1990-2010. However, an
important part of the material specimens was from historical expeditions. More than 5000
specimens of 270 species were processed in total. Material from the following scientific
collections was used during the study:

ADC - Augusto Degiovanni collection, Bubano, Italy;

AMS - Australian Museum, Sydney, Australia;

AWC - Andreas Weigel collection, Wernburg, Germany;

BMNH - The Natural History Museum (British Museum, Natural History), London, U.K;;
BPBM - Bernice P.Bishop Museum, Honolulu, HI, U.S.A;;

BYU - M.L.Bean Life Science Museum, Brigham Young University, Provo, UT, U.S.A;;
DCC - Donald S.Chandler collection, University of New Hampshire, Durham, NH, U.S.A;;
DTC - Dmitry Telnov collection, Riga, Latvia;

HMNH - Hungarian Natural History Museum, Budapest, Hungary;
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IRSN - Institut royal des Sciences naturelles de Belgique, Brussel, Belgium;

MNHB - Museum fiir Naturkunde der Humboldt-Universitat, Zoologisches Museum, Berlin, Germany;

MNHN - Museum National d’Histoire naturelle, Paris, France;

MSNG - Museo Civico di Storia Naturale “Giacomo Doria”, Genoa, ltaly;

MZB - Museum Zoologicum Bogoriense, Cibinong, Indonesia;

NHMB - Naturhistorisches Museum Basel, Switzerland;

NHMW - Naturhistorisches Museum, Vienna, Austria;

NME - Naturkundemuseum Erfurt, Germany;

NMNZ - Museum of New Zealand, Wellington, Neu Seeland;

NMW - National Museum Wales, Cardiff, U.K;

OUMNH - Oxford University Museum of Natural History, Oxford, U.K.;

RMNH - Nationaal natuurhistorisch Museum (Naturalis), Leiden, The Netherlands;

SAMA - South Australian Museum, Adelaide, Australia;

SKC - Sergey Kurbatov collection, Moscow Plant protection Institute, Russia;

SMF - Forschungsinstitut und Naturmuseum Senckenberg, Frankfurt am Main, Germany;

SMNS - Staatliches Museum fiir Naturkunde, Stuttgart, Germany;

USNM - United States National Museum of Natural History, Smithsonian Institution, Washington, DC, U.S.A;;
ZMAN - Zodlogisch Museum, Universiteit van Amsterdam, The Netherlands;

ZMUC - Zoologisk Museum, Statens Naturhistoriske Museum, Kgbenhavns Universitet, Copenhagen, Denmark;
ZSM - Zoologische Staatssammlung, Miinchen, Germany.

For mounting and identification of specimens, a Leica S6D stereomicroscope with 80x
maximum magnification was used. A digital SLR camera Canon 450D and Canon EOS Utility
software were used for taking photographs of external morphological characters. Multilayer
photographic files and layer combination were performed using CombineZ. Integrated Leica
LED illumination was used as a light source.

2.5. Author’s expeditions and collecting methods used

Three scientific expeditions to the study region organised by the author: 2007 expedition
(North Moluccas: Halmahera & Ternate), 2009 expedition (Raja Ampat: Misool, South
Moluccas: Seram & Saparua) and 2010 expedition (West Papua: Kaimana surrounding on the
Bird’'s Neck isthmus). Important material of Anthicidae was collected during these expeditions,
which has been used in taxonomic revisions and other publications. There had been no
coleopterological research in these areas before the author’s visit, and the only available
material was A.R. Wallace’s, collected in the mid-19" century.

There are various collecting methods for Anthicidae, of differing efficiency but complementing
one another. Collecting methods used in the current study are standardized and described by
J.E.H. Martin (1977).

Collecting Anthicidae by hand after observing their behaviour is not productive, because they
are small and very fast-running insects.

The beating tray or the entomological sweep net are among the most productive methods of
collecting Anthicidae from fresh or dry foliage of trees and other vegetation. However, traditional
sweeping is problematic in the tropics, because many plants have spines and the bag of the net
becomes damaged very quickly. Both these methods give an impression of the the fauna of
Anthicidae of the rainforest floor up to about 2-2.5 m height, being limited by the length of the
net’s handle.

Pitfall traps, widely used in Europe, are not really useful in the rainforest because of the high
rainfall and relatively poor soil fauna. Much better results are produced by arboreal pitfall traps
mounted in tree branches, rotten wood or epiphytes. From Sulawesi there are some successful
records of attracting Anthicidae to baited pitfall traps, when fresh excrement, pieces of meat or
fish were used as bait.

Very good results were obtained by using Malaise and window traps. In the forest, Malaise
traps are usually set in places where space for flying is available. Such traps can be left for
several days; ethanol or other alcohol can be used as a preserving agent.

Sifting rotten wood, debris and leaf litter with a sifter is very efficient for systematic collecting
of epigeic and / or wingless Anthicidae (for example, the Tomoderinae).

On Sulawesi, there were successful attempts at sampling representatives of the
Tomoderinae using yellow pan traps. Such cases are probably just incidental, because the
Tomoderinae are not associated with flowering plants and this method is of limited use for
collecting of Oriental and Australian Anthicidae.

Use of fogging devices (for example, portable device SN-50) gave excellent results for
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collecting insects from the rainforest canopy. Air-fuel mixture is fired into the internal combustion
chamber, and gas is formed in the resonator tube as a result of the instantaneous combustion.
Fog-forming liquid (2% pyrethroid-based insecticide diluted with petrol) is injected into the high-
speed air stream on the end of the resonator. At this point the solution is broken into small
droplets, forming a dense white fog (fig. 4). White sheets are placed under the fogged object to
collect falling invertebrates. This is one of the best methods for sampling arboricolous faunas in
the tropics.

Light-traps for attracting nocturnal flying beetles are also productive. Wide spectrum bulbs -
actinic and superactinic — were used (for example, 15W Philips made) and a portable 12V
battery was used for power supply. Also white spectrum 250W bulbs (Philips made) and
generator were used for sampling. The light was put on a white vertical sheet stretched
between two posts. Light trapping was usually begun 15 min before sunset and continued
until sunriseThe selection of species attracted changes during the night, but there are also
background species that fly throughout the night. Samples from just before sunset and at
sunrise are interesting, because species with a short nightly flight activity period are collected
at those times.

The activity of some populations and taxonomical groups depends on the rainy season
(moisture), time of day, light level and other factors.

For preparing identification keys, characters of external morphology were mostly used.
Features of the genitalia and last abdominal ventrites were also used.

Locality data and elevation were fixed using a Magellan SporTrak Map GPS device.

2.6. Conservation of material and preparation of the genitalia

In a warm, moist tropical climate, material is best preserved in plastic tubes with 70%
ethanol. In view of the limited availability of ethanol in the field and the substantial weight of this
fluid, it was not always possible to preserve the samples in such a way. A good alternative is to
preserve material in ethyl acetate-vapour — the beetles remain relatively moist and this facilitates
the subsequent mounting and preparation. The toxic vapour of the ethyl acetate protects the
samples from fungus, decay and pests (especially ants).

The most reliable character for identification of Anthicidae species is structure of male (rarely
also female) genitalia. For dissection, fresh material is preferable to old and dry. Old museum
specimens (for example, types of previously described species) or incorrectly fixed beetles (for
example, killed in formalin) needs first to be placed in a humidity chamber to soften dry
chitinized parts. Dissection of such specimens requires much more time and attention.

During the preparation, the apex of the beetle abdomen, including two last visible ventrites, is
removed from the rest of the body and placed in water in a special container. The pygidium is
then separated from the last visible sternite using a tiny pin, and the genital organs drawn out.
Special solution by Apathy (Barth 1953) was used for conservation of the genitalia on glass or
paper slides. A code was given to the each microscopic genital sample and to the ‘donor
specimen. A Meiji light microscope with maximum magnification 400x was used for examination
of genital organs. Panasonic Lumix DMC-FZ3 or Canon DIGITAL IXUS 960 IS digital cameras
were used to image genital organs.

2.7. Creating the database

Microsoft ® Office software were used for creating the database. In the first phase of the
current study, a catalogue of annotated literature was prepared, including not only
bibliographical titles, but also a list of the taxa mentioned in each publication. A bibliographical
catalogue was prepared in Microsoft *.DOC format.

After that, the full taxonomical catalogue divided into genera was created. All the valid and
invalid names were listed in alphabetical order. The taxonomic catalogue was prepared in
Microsoft *.DOC format, creating one separate file for each genus.

In the third phase, after studying all the type material of previously described species, a
separate Microsoft *.DOC format file was created for each of the species, including a
redescription of the type. All these files were linked to the species catalogue, allowing quick
access to the descriptions and images.
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In the final phase, an electronic locality database was created using a Microsoft *.XLS
format. All the label information on ~5000 examined specimens has been entered into this
database file. The data on occurrences of the species are now easily accessible using Excel
filters.

2.8. Selecting new scientific names and descriptions of new taxa

Three main concepts for creating names for the new taxa were selected following chapter 7

of the ICZN (1999). New names were derived using:

a) single or combined morphological characters of the taxon under description (for example,
antennatus, bicolor, megapennis);

b) using geographical component — the name of the locality or region, name of the type
locality, local aboriginal tribe or local language (for example, jayawijaya, leaseense,
legenyem);

c) patronymic names, derived from collectors’, naturalists’ or philanthropists’ names, with
their permission (for example, martini, shkarupini, spungisi, weigel).

Taxonomic descriptions were made manually, no special software was used. Descriptions of
species and subspecies were always based on the holotype. When available and in suitable
condition, males were designated as the holotypes. Sexual dimorphism was described
separately when both sexes were available for examination.

Depending on the requirements of different scientific journals, descriptions of new taxa vary
slightly between publications, but they always consist of the following integral parts: species
name, type material (holotype and paratypes), name derivation, description (measurements,
colour pattern, head, pronotum, elytra, legs, thorax, abdomen and genital organs), sexual
dimorphism (if the opposite sex is known), variability if applicable), comparative diagnosis with
to similar taxa, and distribution.

A similar concept was followed when creating redescriptions of type specimens. Holotype (if
originally designated), lectotype or syntypes were selected from the type series to base the
redescription on.

Overall, features of the sexual organs provide very important distinctions between species.
Male copulative organ structure and the structure of the last visible sternites of both sexes
usually allow quick and reliable distinction even between morphologically very similar species of
Anthicidae. Genital structure was used for distinguishing ‘morphospecies’, as well as in
preparation of descriptions.
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3. Results

3.1. Taxonomy and diversity
3.1.1. Bibliographical data, state of knowledge, species lists and database creation

All the bibliographical sources with available data on the Anthicidae of the Indo-Australian
transition zone were revised during the current study and a full bibliographical catalogue was
created. According to the literature, at the beginning of the current research there are 120 valid
species from 12 genera known from the study region. It total, 53 publications are available,
among them 49 taxonomic (with descriptions of new taxa) and 4 world or regional checklists. 13
different authors in total have published on Indo-Australian Anthicidae. No ecological
information has been found on the Anthicidae of the Indo-Australian transition zone.

The database consists of records of all ~5000 examined specimens of all 270 species known
from the study region.

3.1.2. Nomenclatural changes

Study of type material
Type specimens of all 120 species and subspecies previously known from the Indo-
Australian transition zone were examined. In parallel, types of almost all oriental species (~950)
and also a part of the Australian species (~50) were studied. A list of acronyms for type
depositaries is given in chapter 2.4. ‘Material examined’.

New synonyms and homonyms
12 new synonymies were proposed, among them 2 at genus and 10 at species level (tab. 1).
New synonyms are based on morphologically-anatomical similarities between taxa
synonymised. Synonymies were only made following study of the type material.

New combinations
19 new combinations were proposed (tab. 2). New combinations were based on
morphological and anatomical differences between the specimens studied and the genera in
which these species were originally described. New combinations were only proposed after
study of the type material.

New statuses for subspecific taxa
Two originally subspecific taxa were raised to species rank (tab. 3). Morphological and
anatomical characters of these two taxa clearly separate them from all other species of their
genus, Macratria Newman.

New names for homonyms
New names were given to three taxa according to their homonymy (ICZN 1999, chapter No.
12) (tab. 4).

Lectotype designation
Lectotypes were designated for 31 species, according to the ICZN (1999, article 74) (tab. 5).

Species, erroneously listed from the Indo-Australian transition zone
Previously published records of two species, namely Leptaleus delicatulus LaFerté-
Sénectére, 1849 from Lombok (Uhmann 1996) and Tomoderus bakeri Krekich-Strassoldo,
1925 from Lombok (Telnov 2001), are based on incorrectly identified specimens. Consequently,
these species are removed from the list of the Anthicidae of the Indo-Australian transition zone.



46
3.1.3. Descriptions of new taxa

Genus rank taxa

One new genus was discovered during the current study, belonging to the Anthicini tribe of
the Anthicinae subfamily - Papuanthicus Telnov, 2006 (Telnov 2006b). Papuanthicus
papuanus Telnov, 2006 was designated as the type species of the genus. The following
specific characters separate this genus from the closely related groups: mesepisterna broad
triangular, glossy. Posterolateral margins of mesepisterna with tuft of very long setae,
forming sharp ‘spine’, visible from under shoulder area of each elytron (fig. 5). Metasternum
laterally covered with fine pubescence. Externally, members of Papuanthicus are similar to
Pseudoleptaleus Pic, 1900 (sensu Telnov 2007b), and Stricticollis Marseul, 1879, but not
related to them based on morphology. Papuanthicus is more closely related to the
Australasian genus Pseudocyclodinus Telnov, 2003, which has a mesosternum with a lateral
angulation near its posterior margin and a tuft of setae arising from the mesepisterna near
this angulation, mesepimera are recessed in this group and the aedeagus has 1-4 setae near
the tegmen apex. The genus Papuanthicus was originally established for 6 New Guinean
species.

Species and lower rank taxa

150 new species and subspecies were discovered and described during the field research
and the treatment of museums material. Mostly the new species were discovered by
gradually revising genera one by one. Most of the new species belongs to the following
genera: Macratria Newman, Tomoderus LaFerté-Sénectéere and Sapintus Casey. A list of new
species and lower rank taxa is given in Table 6.

Compared to the situation before the current study, the total number of Anthicidae
known from the Indo-Australian transition zone has increased by more than 130% and
reached 270 species and subspecies. But the number of publications devoted to the
Anthicidae of the current region increased by about 30%. Now there are 67 publications
available on taxonomic or ecological data of the Anthicidae of the study region.

In terms of species diversity (humber of species per unit area) for Anthicidae, the Indo-
Australian transition zone is currently the second richest place in the world after
another well-known biodiversity hotspot, the Himalayas. Altogether there are 19 genera and
270 species and subspecies of the Anthicidae known from the region (tab. 7).

3.1.4. Preparing of species identification keys to the Anthicidae of the Indo-Australian
transition zone

Recognition of species is one of the most important results of taxonomical research. Species
identification keys were prepared and completely or partly published for the following genera of
Anthicidae occurring in the Indo-Australian transition zone: Anthicomorphus (Telnov 2009a),
Lemodes (Telnov 2007c, 2009b), Macratria (Telnov 2011a), Papuanthicus (Telnov 2006b,
2010a), Pseudoleptaleus (Telnov 2007b, 2010a), Pseudotomoderus and Tomoderus (Telnov
2010b), Sapintus (Telnov 2011b). In view of the intensive study and the large number of newly
discovered taxa, identification keys for certain groups have had to be supplemented and
republished shortly after preparing the first version of the key.

3.1.5. Species richness and endemism at different altitudes

For the first time for Anthicidae, information on species diversity and correlation of endemism
to different altitudes and in diverse altitudinal vegetation zones (Riedel 2002) have been
analysed for certain genera.

Members of the genus Macratria, richest in the Indo-Australian transition zone, demonstrate
distinct preferences for specific types of vegetation = vertical component (Tab. 12). The greatest
number of Macratria species is found in the lower montane zone (31 species of a total of 117),
which is greater than the species diversity in the lowland zone (21 species of 117). The greatest
percentage of endemic species was found in the upper montane zone (100%), although
species diversity at this elevation was the lowest (2 species of 117). Endemic (e) species
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were considered those with a distributional area measuring less than 150 km (Hamer, Slotow
2002). Widespread (w) species were considered those with a distributional area above 150

km.

Table 12. Number of Macratria species recorded for altitudinal zones.

Lowland zone (0-700 m / 200 m
zone overlap allowed): 21 species,
18e/3 w.

Mid montane zone (1801-2900 m /
200 m zone overlap allowed): 26
species, 19e /7 w.

Species not fitting in any of the
zones (altitudinal interval greater
than 900 m): O species, 0 e/ 0 w.

Lower montane zone (701-1800 m
/ 200 m zone overlap allowed): 31
species, 26 e / 5 w.

Upper montane zone (2901-3900
m / 200 m zone overlap allowed): 2
species, 2e /0 w.

Elevation data deficient: 37
species.

3.2. Biogeography: distribution of species and higher rank taxa in aspects of
scale and species endemism

Before starting data analysis it is important to keep in mind that the study area consists of
about 5000 islands of various sizes, different geological histories and geographical positions. At
the beginning of the current research, data were available on Anthicidae from 14 islands and
eight geographic island-groups of the Indo-Australian transition zone (Tab. 9). Most of records
were from New Guinea and Sulawesi, namely 65 Anthicidae species were known from the
former and 27 species from the latter island. From smaller islands, except Sumbawa, only 1-3
species of Anthicidae had previously been recorded.

During the current study, the number of islands with known records of Anthicidae was raised
to 30 (Tab. 9). Also, all the main geographic island-groups were covered by the study, and now
have records of Anthicidae. From the largest islands — New Guinea and Sulawesi —there are
now recorded 149 and 59 Anthicidae species respectively, i.e. the number of known species
has been more than doubled.

According to currently available data and the level of our knowledge, only 24 species or 9%
of Anthicidae species were recorded from more than one island; conversely, 91% of all
Anthicidae from Indo-Australian transition zone were only recorded from a single island. Among
endemics of the zoogeographical province (Hamer, Slotow 2002), these are one genus (19%
of the total fauna) and 236 species (88%) (fig. 6). Geographical endemics (for example, know
from only one island) are 215 species or 91% of the total Anthicidae fauna of the Indo-
Australian transition zone. Deficiency of data prevented me from making statistical analyses
of regional, local and locality-specific endemics.
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4. Discussion

4.1. Taxonomy and diversity

Most of the early publications only gave descriptions of new species, often quite incomplete.
There were no special reviews or monographs, and also no keys exist to the species of
Anthicidae of the Indo-Australian transition zone. Most publications are pre-1970 and only a few
of them are really useful for proper species recognition. It was necessary to re-examine the type
material and prepare redescriptions for almost all species described from the Indo-Australian
transition zone by previous authors.

There are 53 publications on the Anthicidae of the study region, among them 49 taxonomic
publications and 4 regional or world level checklists. In total, 13 authors contributed to the
knowledge of Anthicidae of the Indo-Australian transition zone. Maurice Pic published 21 and
Dmitry Telnov — 20 articles mentioning Anthicidae of the Indo-Australian transition zone. During
the five years of the project | have described 152 new species (including two new statuses for
subspecific taxa) and one new genus from the study region (fig. 7).

120 Anthicidae species and subspecies (including varieties described before 1961) of 16
genera and 6 subfamilies were previously known from the Indo-Australian transition zone.
Genus Pseudoleptaleus Pic, 1900 was originally described from New Guinea. Type material of
all these 120 taxa was studied and redescriptions were prepared for each of these species. 12
new synonyms were published (including 2 generic and 10 species level synonyms), 19 new
combinations were proposed, the status of two varieties raised to species level, new names
were given to three homonyms, and lectotypes for 31 species were designated. An additional
152 new species and subspecies were described (including new statuses for subspecific
names).

It seemed interesting to analyse discovery of a new species over time. The trend on figure 8
shows that the discovery of new species in the Papuan region is still in the exponential
growth phase. After an exponential growth phase, saturation can be reached (the possibility
of finding new species decreases as the number of known species approaches the total
number of species) but this is not the case in our trend.

This trend shows us that the fauna of the Anthicidae of Indo-Australian transition zone is far
from being completely studied. Potentially high probability of discovering new taxa remains. A
speculative prediction of the total number of Indo-Australian transition zone Anthicidae species
and subspecies is at least double the currently known 270 taxa. In the present situation it is
difficult to predict when the saturation stage will be reached, however, the trend on figure 8
gives us a clear indication of the need for further research.

4.2. Genetic diversity

The classical tools of taxonomy - morphological and anatomical characters - are not always
good enough for proper species recognition. Particular problems include matching up of sexes
as well as specimen identification of different metapopulations of the same species.

Results of DNA studies may give the sufficient evidence of a given specimen’s belonging to a
given species. This method has not been used in the current study, but in the future it is planned
to sequence DNA at least from every newly discovered species. Usage of genetic methods
would increase the overall accuracy of data and would give possibilities for identification of
collected specimens (independently from their sex and / or collecting locality).

4.3. Biogeography and endemism

At this time, there are about 3500 species of 103 genera and 8 subfamilies of Anthicidae
known worldwide (Chandler 2010, with modifications). Of these, 6 subfamilies (75% of the total),
19 genera (18% of the total) and 270 species (~8% of the total) are recorded from the Indo-
Australian transition zone. The Indo-Australian transition zone occupies only about 1% of the
world terrestrial land area but has the world’s second richest Anthicidae fauna (proportion of
species to area). According to data by Telnov (2003b, with modifications), 238 species of
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Anthicidae are known from the Himalayas (~612000 km?) and this is hitherto the highest
Anthicidae species diversity per area.

The Anthicidae fauna of the Indo-Australian transition zone is already richer than the
Australian fauna, where 232 species are hitherto known (Telnov, unpublished data), but is
distinctly poorer than Oriental fauna where about 950 Anthicidae species occur (Telnov,
unpublished data).

A considerable proportion of Anthicidae species inhabit New Guinea (149 species) and
Sulawesi (59 species). The fauna of the smaller islands is poorer, agreeing with Island
biogeography theory (MacArthur, Wilson 1963; 1967). This is schematically shown on figure 9.
These data are considered to be relatively reliable regarding our different level of knowledge of
the Anthicidae fauna of different islands. The data available vary from island to island, because
the Anthicidae are not uniformly or completely studied and there was no consistency during the
field studies. Thus, it can be assumed that the average error rate is of more or less the same for
all of the studied islands.

In total, a high species-level endemism rate is typical for the Indo-Australian transition zone,
but only one genus is endemic to this region. The geographical position of the study region
between the Asian and Australian mainlands ensures the presence of Oriental and Australian
biogeographic faunal elements within the Indo-Australian transition zone Anthicidae.

The Lemodinae subfamily is true Australian and consists of 6 genera, among them 2 genera
are shared between Australia and Indo-Australian transition zone. The remaining 5 subfamilies
also occur in other biogeographical realms. The presence of an endemic genus (Papuanthicus
Telnov) indicates the Indo-Australian transizion zone as an autonomous zoogeographic subject,
regardless of its geographical location in between two large zoogeographic realms — Oriental
and Australasian. Only one Papuanthicus species is known from Australia but 7 — from the Indo-
Australian transition zone. It is therefore not excluded that Papuanthicus is of Indo-Australian
transition zone origin. Genera shared with the Australian mainland are Lemodes Boheman,
Macratriomima Champion, Pseudocyclodinus Telnov, Pseudoleptaleus Pic, and Trichananca
Blackburn (fig. 10). 12 other genera are cosmopolitan or shared with the Oriental realm.

Reconstruction of the possible routes of origin of the recent Anthicidae fauna of the Indo-
Australian transition zone is schematically shown on figure 10. Original data at least
theoretically agrees with the theory that dry land inter-insular “bridges” existed in Pleistocene
between many Indonesian islands (Hall 1998). Two possible migration routes — through the
Moluccan archipelago or the Lesser Sunda Islands — are suggested.

Three cosmopolitan Anthicidae species are recorded from the study region (75% of all
known cosmopolitan Anthicidae), as also 6 other species with a wide distribution range (from
Asia to Australia).

16 species (6% of the total number of species recorded from the study region) are shared
with the Oriental fauna. In most cases the easternmost border of distribution of these species
does not cross Lydekker’s Line. Conversely, the distribution of 9 species (3% of the total
species number) shared with Australia do not occur west of Wallace’s Line (Tab. 13).

Table 13. Biogeographic relationships of the Indo-Australian transition zone Anthicidae.

Cosmopolitan species 3 | 1% | All continents (excl. Antarctic)

Widely distributed non-cosmopolitan species 6 | 2% |From India and Japan toward Australia

Species shared with Australia 9 | 3% |Eastern distribution border not crossing
Wallace’s Line

Species shared with Oriental realm 16 | 6% |Species of Asia and Indo-Australian transition
zone, not present in Australia

Endemics of the Indo-Australian transition zone | 236 | 88%

So the distributional patterns of the Indo-Australian Anthicidae correspond to Wallace’s
and Lydekker’s Lines. Based on the analysis of the current distribution of Anthicidae genera
and species in the Indo-Australian transition zone, is consistent both with the hypotheses of
Hall (1998) and Schot (1998). The role of the Pleistocene inter-insular “bridges” could not be
underestimated. The data on species diversity and endemism of the Anthicidae confirms the
definitions of Wallacea and New Guinea as biodiversity hotspots and supports the Theory of
island biogeography (MacArthur, Wilson 1963, 1967).
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4.4. Species richness and endemism at different altitudes

Like all living creatures, Anthicidae are associated with specific types of habitats and
microhabitats where they find optimum ecological conditions, and species are normally not
found outside such habitats. In tropical ecosystems, elevation above sea level is one of the
most important factors ensuring diversity of habitats and flora.

Species of the genus Macratria Newman demonstrate the relationship between altitude,
species diversity and proportion of endemic species. The percentage of endemic species
increases with the horizontal component: the maximum of the endemic species (100%) is
observed at the highest registered altitude (upper montane zone, 2901-3900 m). Conversely,
the highest species diversity is recorded from the lower montane and lowland zones, but the
proportion of endemic species is lower here (83% and 85% respectively). This agrees with
Patterson’s theory (Patterson et al 1998) that in tropical rainforests, lowland areas are richer in
species but relatively poor in endemics, but higher mountains have generally much poorer
fauna with more endemic taxa. It is possible that there are relict montane species of the genus
Macratria existing in the region, but this requires further research.

4.5. Species concept applied and identification keys

A number of different species concepts and ideas of how a ‘species’ should be defined exist.
The most important species concepts are summarized by Wagele (2000). In taxonomy,
Mayr’s concept of a ‘biological species’ is usually followed: ‘Species are groups of actually
(or potentially) interbreeding natural populations which are reproductively isolated from other
such groups’ (Mayr 1969). The advent of modern methodologies stimulated the formulation of
other species concepts. Hennig (1966) defines species as ‘groups of individuals connected
by tokogenetic ‘parental / genealogical’ relationships’. Hennig's concept extends Mayr’s
biological species into the fourth dimension by conceiving species as lineages with a distinct
beginning (speciation) and a distinct end (speciation or extinction). The concept of Wiley
(1981) is very generalized: ‘an evolutionary species is a single lineage of ancestor-
descendant populations which maintains its identity from other such lineages and which has
its own evolutionary tendencies and historical fate’. The advantage of such universality is that
it can be applied also to problematic cases as exemplified by asexual organisms or samples
of ‘chronospecies’.

It was not possible to experiment with crossbreeding different populations of the
Anthicidae species studied. The following criteria were used during the sorting and
identification of species: series of morphologically similar specimens (‘morphospecies’) were
identified. If two or more ‘morphospecies’ were found sympatrically, this was regarded a
strong indication for a lack of gene-flow (Riedel 2002). Thus, they should be reproductively
isolated, and therefore must belong to separate species. As an example, two closely related
species from Kokoda village on the Owen Stanley ridge - Macratria kokodaense Telnov and
M. matrozisi Telnov - can be given. More problematic were situations with morphologically
similar specimens from different localities: without a ‘natural crossbreeding experiment’
(provided in the case of sympatric populations) there is always the possibility of allopatric
distributions. It was necessary to make a somewhat arbitrary decision as to whether the
observed morphological differences are sufficient to justify the status of a separate species.

Additional activities are planned for the next years, including identification keys to the
genera Anthelephila, Anthicus, Endomia, Hirticollis, and Omonadus of the subfamily Anthicinae
of the Indo-Australian transition zone.
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5. Conclusions

The Indo-Australian transition zone is among the world richest regions for Anthicidae. Here
on ~1% of the world’s dry land area, 270 species and subspecies of Anthicidae are hitherto
recorded, the second highest number after the Himalayas. The most diverse genera are
Macratria Newman (Macratriinae) — 117 recorded species, Tomoderus LaFerté-Sénectére
(Tomoderinae) — 40 and Sapintus Casey — 36 species (Anthicinae). The monotypic genus
Macratriomima Champion is represented in the region by its single species.

12 new synonyms (10 species and 2 genera) were proposed. 19 new combinations were
made. New statuses were given to two subspecific taxa. Three new names were given to
homonyms. Lectotypes were designated for 31 species. Two species were deleted from the list
of the Anthicidae of Indo-Australian transition zone, because these records were based on
misidentified specimens. One new genus (Papuanthicus Telnov) and 152 new species
(including two new statuses for subspecific taxa) were described, mostly from the genera
Macratria Newman (92 species), Tomoderus LaFerté-Sénectére (19 species) and Sapintus
Casey (12 species).

Anthicidae species diversity correlates with the area of the studied islands. The largest
islands of the study region, New Guinea and Sulawesi, have 149 and 59 species respectively.
From smaller islands only 1-3 species were recorded. This agrees well with McArthur’s theory of
island biogeography.

Genera peculiar to the Oriental and / or Australian realms, as well as widely distributed
genera, were recorded from the Indo-Australian transition zone. Elements of the Australian
fauna were Lemodes, Macratriomima, Pseudocyclodinus and Trichananca. Genera of possible
oriental origin were Anthelephila, Anthicomorphus and Nitorus. Tomoderus is one example of
widely distributed taxon. The genera Papuanthicus and Pseudoleptaleus are considered to be
endemic to the Indo-Australian transition zone (the latter also has one species in the Australian
fauna).

The percentage of endemic species reaches 236 or 88%. The proportion of endemic species
is from 85% on large islands (like New Guinea) to nearly 100% on smaller and more isolated
islands and island groups (Aru Islands, Bismarck Archipelago, Solomon Islands). High numbers
of endemics confirm the biodiversity hotspot status of the Indo-Australian transition zone.

Wallace’s and Lydekker’s Lines seem to be Biogeographic constants for Anthicidae. None of
the genera of Australian origin Lemodes, Macratriomima, Pseudocyclodinus, Trichananca)
cross Wallace’s Line to the west. Taxa of supposedly Oriental origin, Hirticollis, Nitorus,
Stricticollis, do not crossing Lydekker’s Line to the East. Widely distributed or cosmopolitan
genera and species are recorded from the whole study region and neighbour areas, inclusive
Australia and Greater Sunda Islands.

Lowland and lower montane areas of the Indo-Australian transition zone are characterized
by higher Anthicidae species diversity but a lower proportion of endemic species. Upper
montane areas 2901-3900 m above sea level are characterized by low species diversity but up
to 100% species endemism. This agrees with the Patterson theory of dependence of species
richness and endemism on the altitude.

The abovementioned confirms the generally accepted view (Reichholf 2003) that the Indo-
Australian transition zone is the region with highest animal species diversity in the world and a
very important biodiversity and speciation hotspot.
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