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IEVADS
PETIJUMA AKTUALITATE

Pachyrhynchus Germar, 1824 gints smecernieki (Curculionidae Latreille, 1802) parstav vienu no
lielakajam vabolu kartas (Coleoptera), Pachyrhynchini tribas gintim Orientalaja regiona. Lielakais
Ipatsvars sugu apdzivo Filipinu arhipelaga salas, mazak — Taivanas un Indongzijas salas. Orientalaja
fauna Pachyrhynchini triba zinamas 641 suga, 173 no kuram parstav Pachyrhynchus ginti [2]. Gints
parstavji ir sastopami galvenokart kalnainos tropu mezu biotopos, ar augstumu virs jiiras [imena no
800m l1dz 2400m. Taivanas salas mitoso sugu kapuri attistas koku sakn€s, bet informacija par Filipinu
un Indon@zijas sugu kapuru dzivesveidu ir maz pétita. Gints parstavji ir atrasti gan uz vairaku vietgjo,
gan invazivo augu lapam, ta¢u nav zinama preciza informacija par ipatnu biologiju. Lai gan viena no
visbiezak sastopamajam Metapocyrtus Heller, 1912 gints sugam Metapocyrtus (Trachycyrtus)
hederaephilus Yoshitake, 2012 tiek uzskatita par lauksaimniecibas kaitekli, Pachyrhynchus gints ipatni
noveroti reti un parak neliela skaita, lai nodarot nebatisku kaitg§jumu augu kultiram. Strauja primaro
meZu izcirSana un aizstadiSana ar lauksaimniecibas kultiram Filipinu arhipelaga ir pamats tam, ka
daudzi autori [8, 14, 16, 17] ir aktualiz&jusi jautajumu par gints aizsardzibas nepiecieSamibu. Sugas ir
ne tikai endémas, bet atseviskos gadijumos var biit sastopamas tikai konkréta kalna teritorija, ka,
piem&ram, P. apoensis Yoshitake, 2012, kas sastopama tikai Apo kalna. Pilniga meza biomasas
likvidacija $aja gadijuma nozimé&tu ari potencialu sugas izmirSanu. Papildus tam, gints parstaviji ir plasi
parstaveti privatajas un dabas muzeju kolekcijas, tie ir populars tirdzniecibas objekts plasi pazistamas
interneta vietnes, tadas ka ebay un amazon. Kolekcionaru ieinteresétiba retak sastopamos Ipatnos
veicina vacgju velmi nopelnit un parkapt aizliegumu par Ipatnu ievakSanu IpaSi aizsargajamas
teritorijas, Iidz ar ko Tpatni tick masveida ievakti un kopgjais populacijas skaits samazinas. leprieks
minéto faktoru del, ipasa nozime ir sugas precizai, savlaicigai identifikacijai. Ir nepiecieSams revidet
vietgjas faunas smecernieku sastavu, kas kalpotu ka izglitojoss materials vides aizsardzibas, biologijas
un lauksaimniecibas nozaru specialistiem, pasniedzgjiem un studentiem, entomologiem, ekologiem, ka
arl vietgjiem iedzivotajiem. Smecernieki ir katra sauszemes biotopa neatnemama sastavdala, to
daudzveidibas zudumam var biit neatsveramas sekas.

Pachyrhynchus gints vabolu p&tijumi ir kluvusi par aktualu t€mu pasaules entomologu vidi, sakot ar
2012. gadu gints p&tijjumiem pievérsusies gan viet&jie Filipinu, gan arzemju, tai skaita Taivanas, Italijas,
Japanas un ari Latvijas pétnieki, ka rezultata sugu skaits ginti ir picaudzis par 87, kas ir vairak ka puse
no sugu kopskaita. Nepietickama informacija par Filipinu arhipelaga smecerniekiem, augsta
biodaudzveidiba un apdraud&tibas risks bija noteicoSie p&tijumu objekta izveles kriteriji. Vairumam
gints sugu pieejamie faunistiskie dati datgjas ar 20. gadsimta sakumu un bija uzskatami par nepilnigiem,
ka arf ir pieaudzis jaunu geografisko atradnu skaits, 1idz ar ko nebija skaidra sugu aktuala izplatiba un
sastopamiba. Pastavgja problémas arT ar atsevisku sugu taksonomisko statusu. [zmantojot muisdienigas
pétijumu metodes, petijuma laika ievakts un apstradats plass koleopterologiskais materials, izveidots
misdienu sistematikai atbilstos§s Orientala regiona sugu saraksts, ka arT atrisinatas daudzas
taksonomiskas problémas, ka rezultata aprakstiti jauni taksoni.



PETIJUMA NOVITATE

Pétfjuma laika apkopota un izanaliz€ta visa pieejama zinatniska literatiira par Orientala regiona
Pachyrhynchini tribas specerniekiem, kas aptver bibliografiskos avotus kops 1821. gada. Darba
izmantoti originali un ieprieks nepublicéti faunistiskie dati, apstradata Daugavpils Universitates vabolu
kolekcija, ka arT devinas arzemju dabas muzeju kolekcijas, kas ieklauj lielu skaitu tipu materiala.
Pé&tijuma gaita noskaidrots Orientala regiona Pachyrhynchus gints faunas smecernieku sugu skaits un
sastavs. Orientala regiona fauna paslaik konstatétas 173 Pachyrhynchus gints sugas, lielakais Tpatsvars
sugu konstatets jaunas atradnés. Balstoties uz miisdienigiem prieksstatiem vabolu sistematika, sastadits
un aprobéts Orientala regiona Pachyrhynchus gints smecernieku anotétais, sistematiskais katalogs, kura
noraditi sugu sinontmi, bibliografiskas atsauces, areals un informacija, par holotipa atrasanas vietu.
Pirmo reizi analiz€ti un precizeti faunistiskie dati, kas ievérojami paplasina prieksstatu par Orientala
regiona faunas sugu daudzveidibu, sastopamibu un izplatibu. legiitos datus bis iesp&jams izmantot
aizsargajamo dabas teritoriju sugu sastava preciz€Sanai. Izmantojot musdienigas mikroskopijas
metodes, tika izanaliz&tas un salidzinatas sistematiski tuvu taksonu morfologiskas ipasibas un genitaliju
uzbtive, tai skaita endophallus forma un strukttiras, ka arT to izmantoSana sugu identifikacija. Kopuma
aprakstitas un publicétas 37 Pachyrhynchus gints sugas un Cetras pasugas. Papildus Pachyrhynchini
triba aprakstitas ¢etras Fupachyrhynchus sugas, divas Trichomacrocyrtus gints sugas, tris Macrocyrtus
sugas, viena Expachyrhynchus suga, divas Pseudapocyrtus sugas un viena Apocyrtus suga. Petijuma
ietvaros izveidota Pachyrhynchus gints standartkolekcija Daugavpils Universitates vabolu kolekcija, ka
arl turpinas darbs pie Pachyrhynchini tribas kolekcijas materiala noteikSanas un papildinasanas
Metapocyrtus gints ipatniem. Parstavéto sugu un eksemplaru skaita zina kolekcija ir viena no lielakajam
pasaulg, ar ievérojamu tipu materiala skaitu.

DARBA HIPOTEZE

Veicot Orientala regiona Pachyrhynchus gints faunas, sistematikas, biogeografijas, ka arl argjo
morfologisko un genitaliju struktiiru izpéti, palielinasies sugu skaits, blis precizéts taksonomiskais
statuss, sastopamiba, izplatiba un daudzveidiba.

AIZSTAVESANAI IZVIRZITAS TEZES

Pirmas zinas par Orientala regiona Pachyrhynchus gints faunu publicétas 1824. gada, un kops$ 2012.
gada atsakuSies intensivi sistematikas petijumi. Nemot véra lielo materiala daudzumu, kas konstatéts
maz izpéetitas Filipinu arhipelaga provings, fauna vel arvien var konstatét zinatnei jaunas smecernieku
sugas, bet lielakai dalai sugu var precizet izplatibu.

P&dgjo 10 gadu laika sugu kopskaits ginti palielinajies divkartigi, ka ari konstat&ti vairaki sugu sinonimi
un dala literatira noradito sugu ir klidaini noteiktas, tade€l ir japarskata Orientdla regiona
Pachyrhynchus gints sugu saraksts.

Izmantojot musdienu mikroskopijas petijumu metodes, iesp&jams atrisinat daudzu sistematiski tuvu un
griti identificgjamu smecernieku sugu noteikSanas problémas, ka ari analizét Orientala regiona
Pachyrhynchus gints sugu morfologiskas un genitaliju pazimes, tai skaita endophallus formu.

Veicot Orientala regiona Pachyrhynchus gints sugu izplatibas analizi iesp&ams ieglt jaunas zinas par
sugu biogeografisko izplatibu.



DARBA MERKIS UN UZDEVUMI

Promocijas darba merkis: Veikt gints Pachyrhynchus Germar, 1824 faunas, sistematikas un
biogeografijas izpéti Orientalaja regiona, ka ari noskaidrot gints taksonu noteikS$anai batiskas un
praktiski izmantojamas pazimes.

Darba mérka sasniegSanai izvirziti $adi uzdevumi:

Apstradat DUBC pieejamo, ka arT p&tijuma laika iegiito materialu, izveidojot
Pachyrhynchus gints smecernieku standart kolekciju. Apstradat lielako vabolu kolekciju
materialus;

Noskaidrot gints Pachyrhynchus faunas sastavu un sastadit sugu sistematisko, anotgto
katalogu;

Noskaidrot un precizét gints Pachyrhynchus taksonu izplatibu un sastopamibu Orientalaja
regiona;

Analiz&t ar€jo morfologisko pazimju un genitaliju struktiiras, tai skaita endophallus, to

izmantosSanu taksonu identifikacija;



DARBA REZULTATU APROBACIJA
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Rukmane A. 2019a. To the knowledge of genus Pachyrhynchus Germar, 1824 (Coleoptera:
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19(1): 41 - 50.

Rukmane A. 2019b. To the knowledge on the genus Pachyrhynchus Germar, 1824
(Coleoptera: Curculionidae: Pachyrhynchini), corrections and additions on the Pachyrhynchus
speciosus species group. Acta Biologica Universitatis Daugavpiliensis, 19(2): 253 - 260.
Rukmane A. 2019c¢. To the knowledge of the genus Pachyrhynchus Germar, 1824 (Coleoptera:
Curculionidae: Pachyrhynchini) species from HUF (Budapest, Hungary), with description of
a new species from the Mindanao Island (Philippines). Acta Biologica Universitatis
Daugavpiliensis, 19(2): 267 - 272.

Rukmane A. 2019d. Four new species and two subspecies of the genus Pachyrhynchus
Germar, 1824 (Coleoptera: Curculionidae: Pachyrhynchini) from Luzon Island, Philippines.
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Daugavpiliensis, 20(1): 35 - 38.

Rukmane-Barbale A. 2020b. Short contribution to distribution and appearance of
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20(1): 81 - 85.

Rukmane-Barbale A. 2020c. To the knowledge of some closely related species of the genus
Pachyrhynchus Germar, 1824 (Coleoptera: Curculionidae: Pachyrhynchini) from Luzon
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9 zinatniskas publikacijas, kas publicétas Pachyrhynchini tribas ietvaros:
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LITERATURAS APSKATS
GINTS PACHYRHYNCHUS GERMAR, 1824 FAUNAS PETIJUMU VESTURE

Nepilnu 200 gadu laika Pachyrhynchus gints smecernieku faunu ir pétijusi Vacijas, Anglijas, Austrijas,
Japanas, Filipinu, Latvijas un citu valstu entomologi, tom&r, vairumam petijumu ir fragmentars raksturs.

Pirma Pachyrhynchus gints suga publicéta 1824 gada vacu entomologa Germara darba [47].
Monografija minéta tikai viena Pachyrhynchus gints suga P. moniliferus Germar, 1824. Pachyrhynchus
gints sistematiz&ta 1826. gada pie jaunatklatas Pachyrhynchini tribas, ko aprakstijis vacu entomologs
Soenhers [80].

Francu entomologi Eidouks un Soulajets 1839. gada [39] publicgja P. chevrolati aprakstu, sugai veélak
tika mainits taksonomiskais statuss: P. moniliferus ssp. chevrolati.

Anglu entomologs Vaterhaus 1841 gada monografija aprakstijis 18 sugas un vienu pasugu: P. orbifer,
P. phaleratus, P. decusstus, P. roseomaculatus, P. rugicollis, P. jugifer, P. reticulatus, P. speciosus, P.
schoenherri, P. erichsoni, P. erichsoni ssp. eschscholtzi, P. venustus, P. multipunctatus, P. gemmatus,
P. cumingi, P. perpulcher, P. latifasciatus, P. rufopunctatus, P. elefans. Divas monografija ieklautas
sugas atzitas par P. moniliferus Germar, 1824 sinontmiem: =P. concinnus, =P. chlorolineatus, ka ari
P. roseomaculatus sinonims =P. striatus. Papildus tribas petijumus autors publicgjis 1853 gada
monografija [97, 98]. Entomologiskais materials iegtits no Kuminga ekspedicijas uz Filipinu arhipelaga
salam. Kuminga ievakto materialu paraléli pétija ari franéu entomologs Sevrolats, kas ta pasa gada
ietvaros public&jis petijumu rezultatus, vairums aprakstito sugu klasificgjami ka Vaterhausa aprakstito
sugu sinontmi: P. orbifer Waterhouse, 1841 =P. fimbriatus, P. glubulipennis, P. pretiosus, P.
scintillans, P. alboguttatus, P. moniliferus Germar, 1824 = P. confinis; P. jugifer Waterhouse, 1841 =
P. phodopterus. Par validu atzita viena pasuga: P. orbifer ssp. gemmans. PEtijumu turpinajumu
Sevrolats publicgja 1879. gada aprakstot P. viridis, ka arT 1881. gada aprakstot divas sugas un vienu
sinontmu: P. annulatus, P. lorquini; P. congestus Pascoe, 1871 = P. luteoguttatus Chevrolat, 1881 [32,
33, 34].

Zviedru entomologs Soenhers 1845. gada publicéja P. fahrei aprakstu, kas vélak tika sinonimizéts ka
P. orbifer Waterhouse, 1841 sinontms [81].

Gints petljumiem pieversas holandiesu entomologs Snellens van Vollenhovens 1864. gada [91]
publicgjot pirmas Pachyrhynchus gints sugas, kuras izplatitas arpus Filipinu arhipelaga, Indonézijas
salas: P. morotaiensis (Morotai), P. forsteni (Ternate, Halmaheira). Ve&lak, 1879. gada, francu
entomologs Oberthurs [72] aprakstija P. croesus no Sanghir salas. Francu entomologs Feirmeirs 1897.
gada publicgja P. infernalis no Ishigahi-Sima salas [41]. Savukart 1927. gada japanu entomologs
Sakaguchi publicgja P. niger aprakstu, kas velak atzita par P. infernalis Fairmaire sinonimu [78].

Anglu entomologs Pascoe 1871. gada [74] publicgja Cetrus jaunu sugu aprakstus: P. argus, P.
congestus, P. inclytus, P. pinorum. Visas sugas tika aprakstitas no Luzon salas.

Vacu entomologs Behrens 1887. gada publicgja astonu jaunu sugu aprakstus: P. annulatus, P. dohrni,
P. pulchellus, P. sarcitis, P. smaragdinus, P. venustus, divas no sugam atzitas par sinontmiem: P.
chlorites Chevrolat, 1881 = P. rutilans, P. inclytus Pascoe, 1873 = P. modestior [3].

Vacu entomologs Kratz 1888. gada publicgja tr1s jaunu sugu un divu pasugu aprakstus. Visas aprakstitas
sugas atzitas par sinontmiem: P. congestus Pascoe, 1873 = P. immarginatus, P. lorquini Chevrolat,
1881 = P. plavopunctatus, = P. flavomaculatus. Jaunatklatas pasugas: P. congestus ssp. caerulans, P.
gemmatus Ssp. purpureus [63].
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Vacu entomologs Fausts 1895. gada publicgja divu jaunu sugu aprakstus, viena no aprakstitajam sugam
atzita par sinonimu: P. morotaiensis Volh. 1864 = P. waterhousei; otra: P. gloriosus Faust, 1895 [43].

Austriesu entomolgs Hellers ir viens no atpazistamakajiem Pachyrhynchini tribas p&tniekiem. Autors
aprakstijis seSas Pachyrhynchini tribas gintis, vienu 1908 gada: Apocyrtidius Heller, 1908; un piecas
1912 gada monografija:  Eupachyrrhynchus,  Macrocyrtus,Metapocyrtus, — Nothapocyrtus,
Pseudapocytus. Pachyrhynchus gints pétijumu rezultatus autors pirmo reizi publicjis 1899 gada,
aprakstot P. moellendorffi. Par nozimigako autora darbu uzskatama 1912. gada monografija, kura autors
papildus 14 sugam, divam pasugam un vienam sinonimam publicgjis ari gints sadalfjumu pa sugu
grupam un publicgjis pirmos datus par gints biologiju. Autors 1912. gada aprakstijis taksonus: P.
abranus, P. annelifer, P. circulatus, P. eques, P. lacunosus, P. moniliferus ssp. stellulifer, P. morio, P.
nobilis, P. ochroplagiatus, P. pinorum ssp. transversalis, P. psittacinus, P. sanchezi, P. semperi, P.
stellio, P. tristis, P. viridans.. P. multipunctatus Waterhouse, 1841 = P. auroguttatus Heller, 1912.
Autors 1921. gada publicgja tris sugas un vienu pasugu, divas no sugam atzitas par sinonimiem: P.
congestus ssp. pavonius, P. inclytus Pascoe, 1873 = P. modestior var. transversatus; P. lorquini
Chevrolat, 1881 = P. bakeri; P. psittaculus. 1923. gada tika public€ts P. basilanus apraksts, kas bija
pirma un Sobrid vieniga zinama suga no Basilan salas. Autors 1929. gada publicgja tris sugu aprakstus:
P. cagayanus, P. disgestus, P. equester [48, 49, 50, 51, 52, 53]. Kuntzens 1914. gada publicgjis P.
helleri, kas veltita augstak min€tajam autoram [64].

Darbu pie Taivanas salas izplatitajiem gints parstavjiem veicis Taivanu entomologs Kono, pirmo
petijumu publicgjot 1929 gada [61], aprakstot Cetras jaunas sugas: P. insularis, P. yamianus un P.
tobafolius, P. sarcitis. 1936. gada Kano publicgjis apjomigu biogeografisko apskatu, ietverot pirmos
ierakstus no Babuyan salam. Savukart 1942 gada [62] Kono aprakstijis ginti Kotoshozo, kas atzita par
Pachyrhynchus gints sinonimu, pieskaitot Kotoshozo kotoensis sugu Pachyrhynchus gintij, papildus
aprakstita P. sonani [60].

Apjomigako darbu pie gints pétijumiem veicis vacu entomologs Sults. Autors 1916. gada publicgjis
tribas katalogu, apkopojot visus literatiiras avotus un zinamas sugu atradnes. Pirmos sugu aprakstus
autors publicgja 1917. gada, aprakstot piecas jaunas sugas no Luzon salas: P. igorota, P. loheri, P.
schultzei, P. sumptuosus, P. zebra. 1919. gada autors publicgjis divu sugu aprakstus: P. signatus, P.
ardentius; vienu pasugu: P. venustus ssp. insulanus; un divas sugas, kas atzitas par sinontmiem: P.
speciosus Waterhouse = P. absurdus, P. venustus Waterthouse = P. virgatus. Autors 1920. gada
publicgjis P. erosus aprakstu, un 1922. gada public&ti 17 jaunu sugu apraksti: P. amabilis, P. apicatus,
P. apocyrtoides, P. atrocyaneus, P. buccasanus, P. chamissoi, P. consobrinus, P. corpulentus, P.
dubiosus, P. halconensis, P. pseudoproteus, P. postpubescens, P. regius, P. semiignitus, P. signaticollis,
P. sulphureomaculatus, P. taylori; divi pasugu apraksti: P. gloriosus ssp. abbreviatus, P. orbifer ssp.
azureus. Pieci jaunu sugu apraksti publiceti 1923. gada: P. confusus, P. cruciatus, P. libucanus, P.
samarensis, P. sphaericollaris, publicéta ari Iidz $im apjomigaka monografija, kas ietver gints
taksonomiju, izplatibu un plasu biologijas aprakstu. Tris jaunu sugu apraksti public&ti 1924. gada: P.
baluganus, P. benguetanus, P. negrosensis; un divu pasugu apraksti: P. congestus ssp. ocellatus, P.
taylori ssp. metalescens. Jauni izplatibas dati publicgti 1925. gada, bet 1934. gada autors publicgja tris
jaunu sugu aprakstus: P. davaoensis, P. galeraensis, P. rizali; un vienu pasugas aprakstu: P. bucasanus
ssp. ornatus [82, 83, 84, 85, 86, 87, 88, 89, 90, 91].

Jauns p&tijumu vilnis atsakas 2012. gada, kad Japanu entomologs H. Yoshitake publicgja devinas jaunas
Pachyrhynchus gints sugas: P. apoensis, P. caeruleovittatus, P. hirokii, P. naokii, P. pseudamabilis, P.
sphenomorphoides, P. subamabilis, P. tadauchii, P. zamboanganus [102]. Autors veicis apjomigu
darbu gan pie gints, gan tribas pétijumiem [45, 46, 99, 100, 102, 122, 126, 127, 128], publicgjis jaunus
izplatibas ierakstus un biologijas p&tijumus [111, 112, 113, 116, 118, 119, 123, 124, 127], ta¢u lielakais
ieguldijums ir veikts tribas taksonomija, atklajot tris jaunas Pachyrhynchini gintis [104, 109, 110] un
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31 Pachyrhynchus gints sugas [105]. Autors 2017. gada publicgjis desmit jaunu sugu aprakstus: P.
callainimaculatus, P. conformis, P. gilvomaculatus, P. niisatoi, P. notocruciatus, P. sakaii, P.
septentrionalis, P. sumptuosoides, P. obhayashii [106, 107, 108] viena no sugam public&ta kopa ar
Filipinu izcelsmes entomologi Yap: P. masatoshii Y oshitake & Yap [129]; Cetrus pasugu aprakstus: P.
orbifer ssp. striatomaculatus, P. orbifer ssp. callainus, P. congestus ssp. mirabilis, P. rukmaneae ssp.
paucisignatus; viena no autora aprakstitajam sugam atzita par sinonimu: P. rukmaneae BarSevskis = P.
takakuwaii. Viens pasugas apraksts publicéts 2018. gada: P. multipunctatus ssp. endoi [113]. Devini
jaunu sugu apraksti publicéti 2019. gada: P. atronitens, P. caeruleus, P. circulimaculatus, P.
florulentus, P. maruyama, P. naokae, P. noeli, P. yukae, P. yuukae; viens pasugas apraksts: P.
phaleratus ssp. badiovittatus [114, 115, 117, 120]; divas sugas publicétas sadarbiba ar Italu
entomologiem: P. octoannulatus, P. yoshitakeorum Y oshitake, Bollino & Sandel [125], bet 2020. gada
publicgts viens jaunas sugas apraksts: P. rochaorum [121].

Gints taksonomijas petijumiem pieversusies ar1 Italijas entomologi Bollino un Sandel, pirmo petijumu
publicgjot 2015. gada, petijuma ietverti tris jaunu sugu apraksti: P. mohagani, P. lubanganus, P.
tilikinesis [9]. Autori ir pirmie, kas saka izmantot t€vinu dzimumorgana iek$&ja maisa piepiiSanas
metodi, lai atSkirtu 1idzigos taksonus. Lai gan vairums autoru darbu veltiti Metapocyrtus gints
taksonomijai, [6, 7, 10, 11, 12, 13, 79] autori lielu uzmanibu pievérsusi ari Pachyrhynchus gintij,
ievieSot gints sugu daliSanu grupas ar kopigu morfologisko pazimju kopumu. Lidzigu grupu daliSanas
metodi izmantoja arf Hellers un Sults. Vélak, 2017. gada publicéti pirmo divu grupu apraksti un atklatas
divas zinatnei jaunas sugas: P. banglas, P. esperanza Bollino, Sandel & Rukmane.

Taivanas entomologu grupa Tseng vadiba ir veikusi pétfjumus pie Taivanas salu endemo
Pachyrhynchus gints sugu biologijas un etologijas [30, 55, 56, 68, 69], ka arT public&jusi vienas jaunas
sugas aprakstu: [31]. P&tnieki veikusi apjomigu p&tijumu Babuyan salu grupa dzivojoso sugu biologija
[96, 101].

Vertigu ieguldijumu tribas p&tijumiem devusi vietgjie Filipinu zinatnieki. PEtnieku grupa no Centralas
Mindanao Universitates Mohagan vadiba pieveérsusies gan Metapocyrtus gints taksonomijai [75, 76,
77], gan Pachyrhynchini tribas biologijai un izplatibas analizei [70, 71].

Vienu no lielakajiem ieguldijumiem tribas biologija, ekologija un taksonomija veikusi Mindanao
Universitates Koleopterologisko p&tijumu centra pétnieki Medina un Kabras vadiba. P&tnieku grupa
publicgjusi 25 jaunu Metapocyrtus gints sugu aprakstus [8, 15, 16, 17, 18, 19, 20, 21, 22, 24, 26, 27,
28, 29]. Divu Pachyrhynchus gints sugu aprakstus: P. miltoni Cabras & Rukmane, P. obumanuvu
Cabras & Medina [23]. Pievérsusies gints evoliicijai [35, 36, 73], ka arT ekologijai un izplatibai [14, 25].
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MATERIALS UN METODIKA
LAUKA PETIJUMU METODES
1. VakSana ar entomologisko tiklinu

Pateicoties ERASMUS+ sniegtajam finans€jumam, 2018., 2019., 2020. un 2023. gada marta - maija
menesos organizetas ekspedicijas uz Filipinu arhipelaga Mindanao salu, kur mérkgrupas individi ievakti
klatieng, to dabiskaja biotopa. Vaksana ar entomologisko tiklinu ir pamat metode fitofago vabolu
ievakSanai. Merkgrupas smecernieki neilgi p&c saullekta ka ar1 pirms saulrieta uzturas uz lapu platném
vai rapo pa koku stumbriem, savukart dienas karstaja laika sl€pjas zem lapu platném. To galvena aizsarg
reakcija ir krist zemé pie apdraud&juma konstatacijas. [zmantojot entomologisko tiklinu iesp&jams gan
nokert vaboli kriSanas bridi, gan sasniegt augstakos koku zarus. Izmantojot $o metodi, ievakts vairums
materiala.

2. Vabolu nopurinasana no koku vai kriimu zariem.

Konkr&to metodi iesp&jams izmantot krimiem vai nelieliem kokiem. Zem auga novieto baltu audumu
un koka/krtima zarus purina, Iidz uz tiem esoSie smecernieki nokrit, un tos iesp&jams savakt ar rokam.
Konkréeta metode ir efektiva fona sugu liela skaita ievakSanai, tacu, pec noverojumiem, retakas sugas
biezak uzturas augstu koku galotngs, kur doto metodi nav iespg&jams pielietot.

3. Biotopu vizuala apskate.
3.1. Augu vizuala apskate.

Augus, uz kuriem potenciali var uzturéties mérkgrupas smecernieki, vizuali apskata uz vabolu klatbiitni.
No neliela attaluma apskata lapu platnes no abam pusém, koka/krima stumbru. Augus, uz kuriem
ieprieks konstatéti smecernieki, sistematiski apskata ik pec laika un potenciali aktivakajas dienas fazes:
neilgi pec saullekta un 1si pirms saulrieta.

3.2. Augsnes un zemsedzes vizuala apskate.

Nemot veéra smecernieku aizsargreakciju krist no lapam/stumbriem zemsedzg, péc augu vizualas
apskates apskata arT tuvako zemsedzi. Dota metode bis efektiva kombinacija ar entomologisko tiklinu.
Vaboles konstaté, péc ka uzmanigi ievac, izmantojot entomologisko tiklinu.

LABORATORIJAS PETIJUMU METODES
1. Materiala montéSana un uzglabasana

Ekspediciju ietvaros ievaktais, ka arT Daugavpils Universitates Vabolu kolekcija esoSais neapstradatais
materials samont&ts atbilstosi entomologisko kolekciju noformésanas prasibam. Smecernieku imago
Ipatni atmérc@ti verdosa tidend, nosusinati, izplaksnoti un ar PVA Iimi pielim&ti uz atbilstosa izmé&ra
kartona plaksnitém, kuras uzdurtas uz atbilstoSa biezuma entomologiskajam adatam. Vienada limena
nodro§inasanai izmantots mont€Sanas bloks. Katram eksemplaram pievienota balta, Cetrstiira printeta
ctikete ar ievakSanas vietas geografisko nosaukumu, datumu un ievacgja uzvardu. Tipu materialam
papildus pievienota sarkana, Cetrstiira printeta etikete ar tipa statusu, lattnisko nosaukumu, autora un
noteic€ja uzvardu.
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2. Materiala preparésana

Visam pétijuma ieklautajam sugam preparétas genitalijas, kuru forma ir relativi nemainiga un vairuma
gadijumu atSkiriga dazadu taksonu parstavjiem. Petijuma gaita analizEta gan t€vinu aedeagus gan
matisu spermatheca forma. Problematiski identific§jamiem taksoniem veikta iek$g€ja maisa
(endophallus) uzbuves izp&te. Pirms preparéSanas eksemplars atmércéts verdosa tideni, lidz ta audi
kluva miksti.

Genitaliju preparéSanai izmantotas entomologiskas adatas ar izlocitu virsotni. Pirms endophallus
uzpiiSanas aedeagus vismaz stundu mercgja 10% KOH skiduma. Atmercetu aedeagus noskaloja tident,
lai atbrivotos no KOH atliekam. Aedeagus pamatne uzsprausta uz atbilstoSa izmera §lirces, paramera
novilkta uz leju, apodeémas un aedagus kermenis blivi fiksets pie §lirces ar parafilmas palidzibu, pec ka
uzpusts, formas fiks€Sanai izmantota zobu pasta, svaigiem Tpatniem iesp&ams izmantot tdeni zobu
pastas vieta. Veiksmigas uzptiSanas gadijuma preparats uzreiz fotografets, lai izsleégtu formas mainu,
kas raksturiga vecakiem preparatiem.

3. Mikroskopiskie pétijumi un fotografesana

Smecernieku morfologiskajiem pétfjumiem izmantots digitalais stereo mikroskops Nikon SMZ 745T
ar NIS Elements 6D 4.2. programmatiiru (Canon). Fotoatt€li uznemti ar Canon EOS 6D digitalo kameru
ar Canon MP-E 65mm makro objektivu. Atteli uznemti [imenos ar stack shot automatisko augstuma
reguléSanas sisteému, konsekventi samont€ti izmantojot Helicon Focus 8.2.7. programmatiiru un
apstradati ar Photoptea palidzibu.

4. Materiala noteikS§ana

Sugu identifikacijai izmantoti sugu originalie apraksti [3, 4, 9, 23, 32, 33, 34, 39, 40, 41, 42, 43, 47, 49,
50, 51, 53, 54, 62, 63, 64, 72, 74, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 96, 97, 98, 103, 106,
107, 108, 113, 114, 115, 117, 120, 121, 125, 129], ka ar1 apsekots tipu materials. Materiala noteikSana
sniedza noderigus padomus attiecigas grupas specialisti: Bollino, Sandel, Cabras.

5. Sistematika

Taksonu sistematika atbilstosi M. A. Alonso-Zarazaga & C. H. C. Lyal [2], Agassiz L. [1],
Internacionalas Zoologijas Nomenklatdras komisijas dokumentiem [58, 59];

Gints un sugu katalogs sastadits un publicéts apkopojot literatiiras avotus dota darba ietvaros. Papildus
izmantoti citu autoru darbi [5, 44, 54, 57, 65, 66, 67, 93, 94].

6. Jaunatklato taksonu aprakstiSana

Jaunatklatie taksoni p&c riipigas morfologiskas, genitaliju un atsevi§kos gadijumos endophallus analizes
aprakstiti un public&ti dota darba ietvaros. Izveidots sugas / pasugas morfologiskais apraksts, noradits
tipa materials, taksona izplatiba, lidziba citam sugam un etimologija.

7. Izplatibas analize
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Analizgjot taksonu izplatibas arealus, izmantoti dati no dazadiem literatiiras avotiem [14, 25, 31, 37,
42, 43, 52, 55, 56, 61, 70, 71, 72, 78, 89, 96, 101, 106, 107, 111, 112, 118, 123]. Dati papildinati ar
iegiito informaciju no entomologisko kolekciju apstrades, ka ar ar datiem no ekspedicijas ievakta
materiala. Filipinu arhipelaga biogeografiskai analizei izmantots valsti pienemts regionu un provincu
sadaltjums.

APSTRADATAIS MATERIALS

Darba ietvaros veikta to vabolu kolekciju analize, kuras ir atrodams Orientala regiona Pachyrhynchini
tribas smecernieku materials. PEtTjuma ietvaros apstradatas sekojosas kolekcijas:

DUBC - Daugavpils Universitates vabolu kolekcija, Daugavpils, Latvija

MTD - Drézdenes dabas muzeja kolekcija, Drézdene, Vacija

NHML - Londonas dabas un véstures muzeja kolekcija, Londona, Lielbritanija

MNHN - Francijas Nacionala dabas un vestures muzeja kolekcija, Parize, Francija
SMNH - Zviedrijas dabas un vestures muzeja kolekcija, Stokholma, Zviedrija

HNHM - Ungarijas Nacionala dabas un vestures muzeja kolekcijas, Budapesta, Ungarija
NHMD - Danijas dabas un vestures muzeja kolekcija, Kopenhagena, Danija

NHMB - Berlines dabas un vestures muzeja kolekcija, Berline, Vacija

NMP — Cehijas nacionalais dabas un véstures muzejs, Praga, Cehija

MMBC — Moravijas dabas un véstures muzejs, Brno, Cehija
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REZULTATI UN DISKUSIJA
PACHYRHYNCHINI TRIBAS ORIENTALA REGIONA FAUNAS APSKATS

Pachyrhynchini Schoenherr, 1826

= Somatoides: Schoenherr, 1823-1139; = Pachyrhynchides Schoenherr, 1826-88; = Pachyrhynchoidae
Agassiz, 1846-270; = Pachyrhynchini Chevrolat, 1847-389; = Pachyrhynchitae Blanchard, 1853-201;
= Pachyrhynchidae Waterhouse, 1853-201; = Pachyrhynchini Stein, 1868-100; = Pachyrrhychidae
Behrens, 1887-212; = Pachyrhynchinae Faust, 1892-193; = Pachyrrhynchini Heyne andTaschenberg,
1907-225; = Pachyrrhynchinae Heller, 1922-542; = Pachyrhynchoidea lenistea, 1986-32

Pachyrhynchini ir sugam plasi parstavéta smecernieku triba Orientala regiona fauna. Pasaulé zinama
641 suga, kas ir apvienotas 17 ginfis.

Taustekli izliekti, genikul&ti, sastav no 11 segmentiem; tausteklu pirmais posms laterals, izliekts uz leju;
biezums, izejas garums attieciba pret acs periféro vai distalo malu ir svariga gints pazime: izeja lidz acs
periferajai malai / nesasniedz acs distalomalu / sasniedz acs distalo malu / parsniedz acs distalo malu.

PieaugusSiem Tpatniem apak$zokli bez rievam vai izcilpiem uz argjas virsmas, vienmerigi, lokveida
izliekti; segsparnu pamata stiiri noapaloti; pakal-gurni vienmerigi Iidz ar segsparnu malu.

Apocyrtidius Heller, 1908-128

Gints parstaveta ar 1 sugu: Apocyrtidius chlorophanus Heller, 1908 un ir vieniga Pachyrhynchini tribas
suga, kas izplatita Borneo. P&€dgjas zinamas sugas atradnes registrétas Mesilau regiona.

Gints Tpatniem raksturigs saisinats taustek|u pirmais posms, kas nesasniedz asc ieks€jo malu, taustekli
biezi, acis izteikti globularas, specigi izliektas arpus galvas konttras. Episternala Suve izteikta.
Segsparnu pamatnes devitais segments rievots. Apaksstilbu iekSmala nav saplacinata.

Apocyrtus Erichson, 1834-252
= Apocryptus Chevrolat, 1841-226

Gints parstaveta ar 4 sugam, kas izplatitas Cetras Filipinu arhipelaga salas. Luzona sala: 4. mcgregori
Schultze, 1924, Negros sala: 4. chapmani Schultze, 1934. Marinduque sala: 4. auroraensis Rukmane-
Barbale, 2021. Pamatojoties uz kolekciju datiem, A. inflatus Erichson, 1834, kas originali izplatita
Luzona sala, izplatiba papildinata ar jaunam atradném no Marinduque un Pollilo salam.

Gints Tpatniem smeceris dorsali ar dzilu, taisnu sk&rsrievu, kas atdala smecera pamatni no galvas. Acis
lielas, vid&ji specigi izspiestas arpus galvas kontiiras. Taustekli biezi, pirmais posms sasniedz acs distalo
malu. Segsparnu vairodzin$ pilniba nosegts. Segsparnu pamatnes I un II segmenti saaugusi. Segsparni
un priekskriiSu vairogs spécigi noapaloti. Jaunatklata suga no pargjiem gints parstavjiem atSkiras ar
specigi noapalotiem segsparniem abos dzimumos, kas klati ar zaliem zvinu plankumiem. Segsparnu
struktiira specigi grumbulaina, ar izteiktu rievojumu.

Enoplocyrtus Y oshitake, 2017

Gints parstaveta ar vienu sugu E. marusanY oshitake, 2017 kas izplatita Luzona sala.
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Raksturojosas pazimes: smeceris dorsali bez S$kersrievas, taisns, sanu malas pie tausteklu izejas
trisstiirveida formas ieliekums; priekskaju apaksstilbi saplacinati, ar kilveida izaugumu gar argjo malu,
pakalkaju apaksstilbi bez izaugumiem gar iekSmalu; acis nelielas, nav izspiestas arpus galvas kontiiras.

Eumacrocyrtus Schultze, 1924-599

Gints parstaveta ar vienu sugu E. canlaonensis Schultze, 1923, kas izplatita Filipinu arhipelaga Negros
sala.

Gints Tpatniem raksturigs vizuali saplacinats kermenis, ar izteikti vajak dorsali izliektiem segsparniem
un priekskriisu vairogu. Segsparni lancetveida formas, ar sp&cigi izvirzitu virsotni abiem dzimumiem.
Priekskrusu vairogs dorso-lateralajas dalas ar iespiedumiem. Taustekli plani, sasniedz acs distalo malu.
Smeceris bez izteiktam Sk&rsrievam vai garenrievam, dorsali ar seklu iespiedumu vidusdala. Acis
nelielas, vaji izliektas arpus galvas kontiras.

Eupachyrrhynchus Heller, 1912-324

Gints parstaveta ar septinam sugam, Cetras no kuram aprakstitas promocijas darba ietvaros. Gints
izplatita Luzona un Marinduque salas.

Raksturojosas pazimes: smeceris dorsali izliekts apikalaja dala, ar ieliekumu bazalaja dala, ar izteiktu
medialo garenrievu, bez dzilas Skérsrievas. Taustekli plani, sasniedz vai gandriz sasniedz acs distalo
malu. Segsparni specigi izliekti dorsalaja skata, saplacinati lateralaja skata. ApakSstilbi ar nelieliem
izaugumiem uz iekSmalas. Acis nelielas, nav izliektas arpus galvas kontiras.

E. auromaculatus Rukmane-Barbale, 2020 atSkirama ar maza izm@ra, violetas krasas kermeni,
segsparni un priekskriSu vairogs klati ar zelta krasas plankumiem; segsparniem izteikta kvadratveida
forma. E. barsevskisi Rukmane-Barbale, 2020 atSkiras ar masivu, zelta krasas kermeni bez plankumiem.
Segsparni speécigi noapaloti, laterala skata saplacinati, priekSkrGisSu vairogs paplasinats pirms
viduslinijas, noapalots. E. barbalsi Rukmane-Barbale, 2020 atSkirama ar Tsiem, noapalotiem
segsparniem, kas klati ar ziliem plankumiem, kermenis melns, priekskriiSu vairogs paplasinats pie
pamatnes. E. viridimaculatus Rukmane-Barbale, 2020 atSkirama ar isiem, specigi noapalotiem
segsparniem, kas klati ar zaliem plankumiem; kermenis vara krasas; priekskriisu vairogs noapalots,
pamatne nav paplasinata, lateralaja skata segsparni nav saplacinati.

Exnothapocyrtus Schultze, 1924

Gints parstaveta ar piecam sugam, visas izplatitas Filipinu arhipelaga Luzon sala: E. cylindricollis
Heller, 1912 (=Nothapocyrtus cylindricollis Heller, =Nothapocyrtus chloropunctatus Heller), E.
alboplagiatus Heller, 1916 (=Nothapocyrtus alboplagiatus Heller), E. erytromerus Heller, 1912
(=Nothapocyrtus erytromerus Heller), E. luzonicus Schultze, 1917 (=Nothapocyrtus luzonicus
Schultze), E. basifasciatus Heller, 1912 (=Nothapocyrtus basifasciatus Heller).

Raksturojosas pazimes: smeceris dorsali bez izlieckuma apikalaja dala, ar platu, seklu ieliekumu bazalaja
dala, ar mérenu medialo garenrievu; starp smecera pamatni un galvu iespiedums, kur§ sanos pariet rieva
lidz acu distalajai malai; taustekli plani, pirmais posms parsniedz acs distalo malu; acis mazas,
neizspiezas arpus galvas kontiiras; priekskriiSu vairogs cilindrisks, pamatne paplasinata; segsparni
laterali saplacinati, katrs segsparns ar trisstiirveida iespiedumu pie virsotnes.
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Expachyrhynchus Y oshitake, 2013

Gints parstaveta ar tris sugam, kuras izplatitas Filipinu arhipelaga Palawan sala: E. chloromaculatus
Yoshitake, 2013, E. granulatus Y oshitake, 2013, E. palawanensis Rukmane, 2019.

Raksturojosas pazimes: smeceris dorsali izliekts apikalaja dala, izteikta Skersrieva, kas atdala smeceri
no galvas pamatnes, izteikta centrala garenrieva; taustekli biezi, nesasniedz acs distalo malu; acis vidgja
izm@ra, izspiestas arpus galvas kontiiras; segsparniem un priekSkriiSu vairogam raksturiga specigi
rievota, nelidzena struktiira, segsparni laterali saplacinati, dorsali vaji izliekti. E. palawanensis
Rukmane, 2019 no citam gints sugam atskiras ar noapalotu priekskriiSu vairoga un segsparnu formu,
specigi izspiestam actm un mark&umu uz priekskriisu vairoga: atseviskas, vienlaidus izklied&tas zalas
krasas zvinas.

Homalocyrtus Heller, 1912

Gints parstaveta ar seSam sugam, ar vairumu sugu no Luzon salas: H. harapago Heller, 1912, H.
intermittens Heller, 1912, H. tumidosus Heller, 1912; vienu sugu no Leyte salas: H. maculatus Schultze,
1922 un vienu no Bohol salas: H. subcuneiformis Waterhouse, 1842 (=Apocyrtus subcuneiformis); H.
conicus Boheman, 1845 nav zinama preciza izplatib aiznemot Filipinu arhipelagu.

Raksturojosas pazimes: Smecera dorsolateralas malas noapalotas; segsparni ovalas formas, specigi
paplasinati apikalaja dala, ar platako punktu aiz vidusdalas; segsparni ar intensivu apmatojumu gar
segsparnu Suvi virsotnes virziena.

Macrocyrtus Heller, 1912

Gints iedalita divas apaksgintis: Exmacrocyrtus Schultze, 1924-365 kas parstavéta ar seSamsugam: M.
(E.) erosus Pascoe, 1871, M. (E.) ilocanus Schultze, 1918, M. (E.) negrito Heller, 1912, M. (E.)
pseudopolitus Heller, 1921, M. (E.) caerulans Rukmane, 2019, M. (E.) fulgidus Rukmane, 2019 un
Macrocyrtus Heller, 1912 kas parstavéta ar devinam sugam: M. (M.) babuyanensis Genka &Y oshitake,
2019, M. (M.) benguetanus Schultze, 1917, M. (M.) castaenus Pascoe, 1881, M. (M.) contractus
Chevrolat, 1881, M. (M.) montanus Schultze, 1917, M. (M.) splendidus Genka &Y oshitake, 2019, M.
(M.) trilineatus Schultze, 1918, M. (M.) helleri Janczyk, 1956, M. (M.) stellarum Rukmane, 2019. Visas
sugas izplatitas Luzon sala.

Raksturojosas pazimes: taustekli plani, sasniedz pari acs distalajam galam; acis nelielas, maz vai nav
izliektas arpus galvas konttras; smeceris bez dorsalas Skersrievas, kas atdala smecera pamatni no
galvas; pakalkaju apaksstilbi ar lieliem, atseviski izvietotiem hitina izaugumiem.

Exmacrocyrtus Schultze: segsparnu forma ovala vai elipsveida, sanu skata specigi izliekta, ar
iespiedumiem pie virsotnes.

Macrocyrtus: segsparni sanu skata saplacinati.

Jaunatklatie taksoni galvenokart atSkirami ar unikalo plankumu mark&umu uz priekskriisu vairoga un
segsparniem, ka arT analiz&tas atSkiribas te€vinu dzimumorganos.

MetapocyrtusHeller, 1912-337
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Visplasak parstavéta Pachyrhynchini tribas gints, ar sugu kopskaitu 308. Gints sadalita septinas
apaks§gintis: Artapocyrtus Heller, 1912 (32 taksoni), Dolichocephalocyrtus Schultze, 1925 (27 taksoni),
Metapocyrtus Heller, 1912 (95 taksoni), Orthocyrtus Heller, 1912 (48 taksoni), Sclerocyrtus Heller,
1912 (4 sugas), Sphenomorphoidea Heller, 1912 (14 taksoni), Trachycyrtus Heller, 1912 (58 taksoni)
un papildus 20 taksoni, kuri netiek iedaliti neviena no apaksgintim.

Smeceris garaks neka plats, iznemot Artapocyrtus apak$ginti (garums un platums vienadi); smecera
pamatne ar izteiktu Sk&rsrievu, kas atdala smeceri no galvas; tausteklu izeja pie vai smecera virsotné;
mediala garenrieva un varigjosas formas iespiedums uz pieres; acis mereni izspiestas, nelielas; taustekli
plani, segmentu garums vari€, pirmais tausteklu segments sasniedz vai gandriz sasniedz acs distalo
malu; priekskriisu vairogs punktots, iznemot atseviskas Orthocyrtus sugas ar gludu priekskriisu vairoga
strukttiru.

Artapocyrtus Heller: smeceris kvadratveida vai trapecveida formas, garums un platums vienadi.

Dolichocephalocyrtus Schultze: smeceris gar§ un Saurs, bazala dala dorsali ar kuprveida izlieckumu,
Skersrieva sasniedz acs apaksg€jo malu, smecera sanos pie vaigiem trisstiirveida ieliekums.

Metapocyrtus Heller: smeceris ar noapalotam dorso-lateralajam malam; segsparni eleptiskas vai ovalas
formas; priekSkrasu vairoga anteriora mala rievota, intensivi punktota.

Orthocyrtus Heller: smeceris ar smailam dorso-lateralajam malam; augs$eja kontiira smeceris taisns, ar
sanu ielickumiem gar sk&rsrievu.

Sclerocyrtus Heller: smecera dorsolaterala mala asa; priekSkrtsu vairogs punktots; bez augsgjas rievas
un priekskriiSu vairoga; segsparni punktoti punktu Iinijas, kas veido intervalus.

Sphenomorphoidea Heller: galva starp actm izliekta, izteikti punktota; Skersrieva lidz ar acs malu vai
pagarinata; segsparni spécigi punktoti visa garuma.

Trachycyrtus Heller: Gan priekSkrtiSu vairogs gan segsparni specigi punktoti.

No 308 sugam, 139 izplatitas Luzona sala, 78 Mindanao, 61 Visayas, bet 7 sugam izplatiba nav
precizeta (Filipmu arhipelags). Septinas sugas izplatitas arpus Filipinu arhipelaga.

Metapocyrtus ginti atrodams vislielakais mimikrijas pieméru skaits, kur, lielakai dalai Pachyrhynchus
gints sugu atrodama viena vai vairakas Metapocyrtus gints mimikrijas. Materiala ievakSanas laika
konstatéts, ka Metapocyrtus gints Tpatni ir sastopami daudz biezak un lielaka skaita par radniecigas
Pachyrhynchus gints Tpatniem.

Nothapocyrtus Heller, 1912-334
Gints parstaveta ar vienu sugu no Luzona salas: N. translucidus Heller, 1912.

Smeceris garaks neka plats, ar platu, seklu garenvirziena rievu-iespiedumu, kas sasniedz pieres
vidusdalu; acis lielas, izvirzitas arpus galvas kontiiras; tausteklu pirmais posms sasniedz priekskriisu
vairoga prieks$€jo malu; segsparni saplacinati, dorsali specigi izliekti, saSaurinati pie virsotnes.

Pantorhytes Faust, 1892-193
= PantorrhytesHeller, 1935-157

Gints parstaveta ar 77 sugam, kas izplatitas Papua Jaungvineja un Zalamanu salas.
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Gints Tpatni atSkirami galvenokart ar sarkaniem, apalas formas izaugumiem uz segsparniem, kas
raksturigi vairumam sugu ar atseviSkiem izn€mumiem; kermenis un ekstermitates klatas ar isiem,
baltiem matiem; priekskriiSu vairogs specigi grumbulains; smeceris Tss, plats, raksturiga sk&rsrieva un
garenrieva, ieliekts bazalaja dala, vel viens ielickums pie mutes; taustekli biezi, nesasniedz acs distalo
malu.

Proapocyrtus Schultze, 1918

Gints parstaveta ar divam sugam, vienu no Luzon salas: P. [uzonicus Schultze, 1934 un vienu no
Visayas salu grupas: P. insularis Schultze, 1918.

Raksturojosas pazimes: Smeceris ar izteiktu medialo garenrievu lidz pieres vidusdalai un skérsrievu pie
acu pamatnes; pirmais un otrais tausteklu segmenti vienada garuma; priekSkrGsu vairogs dorsali
saplacinats, ar Skersrievam abos galos; segsparni dorsali saplacinati, laterali izliekti asa lenki, ar
trisstiirveida ieliekumu uz katra segsparna pie virsotnes; segsparnu virsotnes nav savienotas.

Pseudapocyrtus Heller, 1912-326

Gints parstaveta ar 12 sugam: P. exsectus Heller, 1912, P. productus Heller, 1912 (Filipinas); P.
formicarius Heller, 1912, P. imitator Heller, 1912, P. schandenbergi Heller, 1912, P. multipunctatus
Schultze, 1918, P. apicatus Schultze, 1922, P. multianulatus Heller, 1929, P. legoskyi Link &Zettel,
2012, P. madelaensis Rukmane-Barbale, 2021, P. robertsstasinskisi Rukmane-Barbale, 2021 (Luzon);
P. catanduanensis Schultze, 1922 (Catanduanes).

Raksturojosas pazimes: smeceris dorsali izliekts, ar sk&rsrievu kas atdala smecera pamatni no pieres;
mediala garenrieva uz pieres visa garuma; acis mazas, vaji vai nav izvirzitas arpus galvas kontiras;
taustekli plani, pirmais posms sasniedz acs iekSmalu. Promocijas darba ietvaros aprobé&ta P.
madelaensis atSkiras ar specigi izvirzitiem segsparniem, kas izliekti, un no sanu skata veido ventralu
ieliekumu. Jaunatklata P. robertsstasinskisi atSkiras ar pilnigi melnu kermeni bez krasainu zvinu
mark&uma un lielakam actm, kas specigak izvirzitas arpus galvas kontiiras; segsparnu virsotne
teviniem izteikti kvadratveida formas.

Sphenomorpha Behrens, 1887-339

Gints parstavéta ar 18 sugam, kuras izplatitas vairakas Indon€zijas salas. Gints parstavjiem raksturigs
specigi noapalots priekskriiSu vairogs; segsparni laterali saplacinati; kermenis ar specigu, metalisku
spidumu; acis lielas, spécigi izvirzitas arpus galvas kontiiras; smeceris paplasinats mutes virziena,
apikali ar izliekumu, ielickums pie bazes pirms pieres; taustekli plani, parsniedz acs distalo malu.

Trichomacrocyrtus Y oshitake, 2018

Gints parstaveta ar septinam sugam, kas izplatitas Luzona sala: 7. calostigma Y oshitake, 2018, T.
chlorostigma Y oshitake, 2018, T. hierogliphicus Schultze, 1917, T. kalinganus Schultze, 1922, T.
trivittatus Schultze, 1922, T. caerulans Rukmane, 2019, T. nubes Rukmane-Barbale, 2022.

Raksturojosas pazimes: pakalkaju apaksstilbu ickSmala biezi noklata ar gariem, zelta krasas matiem;
smeceris bez Skérsrievas starp pamatni un galvu; pedu I un II posmi plati. Promocijas darba ietvaros
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aprobeta T. caerulans atSkirama ar zilo zvinu mark&jumu uz priekskriiSu vairoga un segsparniem un
lielajam, sp&cigi izvirzitajam acim, detalizetakai parbaudei salidzinata t€vinu dzimumorganu forma.

GINTS PACHYRHYNCHUS GERMAR, 1824

= Sphaerogaster Dejean, 1821-95; = Somatodes Schoenherr, 1823-1139; = Sphoerogaster Letreille,
1825-391; = Sphaerogaster Sturm, 1826-197; = Sphoenogaster Berthold, 1827-386; = Pachirhinus
Latreille, 1828-596; = Pochyrhynchus Laporte, 1840-301; = Pachyrhinchus Desmarest, 1842-313; =
Pachyrhincus Desmarest, 1842-313; = Pachyrrhynchus Gemminger and Harold, 1871-2243

PACHYRHYNCHUS GERMAR, 1824 ORIENTALA REGIONA ZOOGEOGRAFIJA

P&dgjie apkopotie gints sugu izplatibas dati publicéti 1923. gada, Schultze monografija. Apkopojuma
ir ieklautas 85 sugas un 13 pasugas. Kops 2012. gada gints sugu kopskaits ir ievérojami pieaudzis, ipasi,
mazak pétitas salas tadas ka Samar, Leyte un Mindanao sala. Lielakais sugu skaita pieaugums konstatets
Mindanao sala, kur no 14 sugam tagad zinamas 51 (37 jaunatklati taksoni), to var skaidrot ar jaunam
sugu atradn€m no Mt. Apo Dabas parka un Bukidnon augstieném. Plasak izpétiti a1 salas rietumi -
Zamboanga kalnu regeons. Luzona sala sugu kopskaits pieaudzis no 55 lidz 79 (24 jaunatklati taksoni).

No 173 Pachyrhynchus gints sugam, 160 izplatitas Filipinu arhipelaga: 79 izplatitas Luzona sala (46%),
51 Mindanao (29%), 19 Samar un Visayas salas (11%), 9 Mindoro (5%), 8 Panay un Lubang salas
(5%). Viena suga konstat&ta Romblon sala, kura lidz $im Pachyrhynchus gints sugas netika registrétas.
Arpus Filiptnu arhipelaga astonas sugas izplatitas Taivana un ¢etras Indonézija. Sugu biogeografiska
izcelsme if okeaniska, kas izskaidro iemeslu, kapéc neviena no Pachyrhynchus gints sugam nav
sastopama Palawan un Sulu salas, kuras atdalitas no pamata Filipinu arhipelaga salam ar barjeru.
Palawan salas flora un fauna vairak Iidzinas Kinas, kamer Sulu salu kompleksam ir sava unikala flora
un fauna, kas nelidzinas tuvu esosas Mindanao salas faunai. Pachyrhynchus ginti nav zinama neviena
suga, kas biitu izplatita Borneo vai Azijas sauszemé, kas vélreiz apstiprina faktu par sugu okeanisko
izcelsmi un izplatibu. Sugu izplatibu ierobezo Tpatnu nesp&ja parvietoties lidojot, ka ar1 nepiecieSamiba
pec specifiskiem vides apstakliem - kalnu ekosistemam [25, 38].

Papildinatie izplatibas dati atspogulo, ka vairums sugu ir endémas un sastopamas konkréta sala, vai
konkréta salas dala. Kopuma 12 sugas sastopamas vairak ka viena sala: P. moniliferus (Luzon, Mindoro,
Samar), P. multipunctatus (Luzon, Samar), kamer pargjas 10 izplatitas salu kompleksos, kur salas
atdalijusas viena no otras p&dgja ledus laikmeta laika (PAIC). Mindanao salu kompleksa: P. speciosus,
P. regius, P. venustus, P. signatus), Luzona salu kompleksa: P. orbifer, P. phaleratus, P. decussatus,
P. apicatus, P. moellendorfi, P. rukmaneae). Pargjas 148 sugas izplatitas tikai viena, konkréta sala.
Sugas, kuras izplatitas vairakas Filipinu arhipelaga salas ar lielu varbiitibu ir vecakas izcelsmes, un ir
izplatijusas pa salam no Filipinam lidz Ryukyu un Mollucas (Indongzija). Sada izplatiba biitu iespgjama
Miocena - Pleistocéna laika, kad salas atradas tuvu viena otrai un izplatiba ar augu vai citu dzivnieku
palidzibu biitu iesp&jama. Ka apstiprinajusi Schultze [87] un Su et. al. [95] petijumi, Pachyrhynchus
gints sugu pasiva izplatiba ar mates augu palidzibu ir iesp&jama.

Analizgjot sugu izplatibu un sastopamibu salu iekSien€, noverotas vairakas izplatibas tendences.
Mindanao sala Zamboanga un Bangsamoro regioni raksturojami ka izol&ti no pargjas salas, un sugu
sastavs ir unikals, jeb neparklajas ar pargjas salas sugu sastavu. Salas vidusdala - Caraga, Soccskagen,
Davao un salas dienvidos iespgjama sugu pliismas apmaina, piem&ram, P. anichtchenkoi izplatita visos
Mindanao salas centralajos regionos un salas ziemelos, bet nav sastopama Zamboanga. Apkopojot,
Zamboanga Peninsula izplatitas trTs sugas, ziemelu Mindanao 30, Davao 18, Soccskargen 23, Caraga
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22 un Bangsamoro seSas sugas. Luzona sala arT noverojama sugu izplatiba pa atsevisSkiem, sava starpa
saistitiem kalnu regeoniem. Cagayan icleja izplatitas 47 sugas, Cordillera ieleja 39, centralaja Luzona
25, Calabarzon 20, Ilocos un Bicol 8, Marinduque sesas sugas.

Pamatojoties uz papildinatajiem izplatibas datiem, ka arT gints morfologisko pazimju analizi, iesp&jams
izvirzit hipotezi, ka Pachyrhynchus gints sugu izcelsme meklgjama Luzona sala ar lielako sugu
daudzveidibas intensitati. Respektivi, sugas no Luzona salas, kas uzskatams par izplatibas centru,
virzijusas ziemelu virziena Iidz Taivanas salam, kur Cagayan ielejas salas starp Luzonu un Taivanu
sastopamas vairakas P. orbifer un P. moniliferus pasugas. Dienvidu virziena sugas izplatjjusas lidz
Mindanao salai un Rietumu virziena Iidz tuvakajam Indong&zijas salam. To apstiprina arT Van Dam et
al. [73] filogen&tiskie pétijumi, kas parada, ka Mindanao sala izplatito sugu generacijas ir c€lusas no
vairakam Luzona sala sastopamajam sugam.

PACHYRHYNCHUS GERMAR, 1824 MORFOLOGISKO PAZIMJU UN GENITALIJU
STRUKTURU ANALIZE

Gintij raksturigas nelielas, no 10 Iidz 30mm lielas vaboles ar reducetiem apakSsparniem; kermena
krasojums: melns, zili-melns, vara krasas, sarkans, violets, zelta vai zals; taustekli melni; raksturigi
dazadu formu un lieluma krasainu zvinu plankumi uz galvas, priekskriiSu vairoga un segsparniem.

Galva: izteikti ovalas [idz noapalotas formas; Smeceris: smeceris ir viena no galvenajam pazimém,
péc kuram gints Pachyrhynchus tiek nodalita no pargjam Pachyrhynchini gintim. Pachyrhynchus gints
smecernieku smeceris dorsali - dzila Skersrieva smecera centralaja dala, viena Sk@rsrieva pieres
pamatng, starp acim, apikala dala vairak vai mazak izliekta dorsali, taisna Skerseniski, ar lielaku centralo
vai diviem mazakiem centralajiem iespiedumiem, kas ir sugam specifiski; centrala garenrieva sakot no
pieres lidz Skersrievai, garenrievas garums sugai specifisks: no pieres pamata, centralas dalas vai
distalas malas; bazala dala centrali ar iespiedumu, kura forma un dzilums ir sugai specifiski: aplveida,
trisstirveida vai kvadratveida; laterali- sanu skata smeceris lidz vidusdala esoSajai rievai taisns,
apikalaja dala izliekts dorsali, virsotne nolaista ventrali; bazala dala ar dzilu iespiedumu, kas ir sugai
specifisks; ventrali- apikalas dalas platums ir sugai specifiska, svariga pazime, atseviskam sugam
platums neparsniedz tausteklu izeju dorsala skata, atseviskam parsniedz Iidz 1/3 no smecera platuma
katra mala;smecera garuma un platuma attieciba vairumam sugu ir 1/1, ar iespgamu nobidi kada no
virzieniem atkariba no sugas; pieres strukttira sugai specifiska: gluda, ar vieglu vai dzilaku punktotumu;
atseviSkam sugam smeceris dorsali parklats ar 1siem matiniem, citam to nav; sanu malas ar Tsakiem
matiniem centralaja dala [idz gariem sariem mutes rajona; ventrala dala pilniba noklata ar gariem
sariem; Acis un vaigi: salidzinosi ar citam Pachyrhynchini gintim, Pachyrhynchus gints parstavjiem ir
vidgji lielas, sferiskas acis, kas ir izliektas arpus galvas konturas; acu izlieckums un lielums attieciba pret
pieres platumu ir sugai specifiska pazime, kas vari€ sugu grupu limeni no % lidz % no pieres platuma.
Vaigi vairumam sugu gludi, biezi marketi ar atseviskam apalas vai ovalas formas zvinam vai
neregularas formas zvinu plankumu, var bt klati ar isiem, gaiSiem matiem, kas paliek intensivaki mutes
virziena. Sugam ar lielakam, specigak arpus galvas konttras izliektam acim uz vaigiem raksturigs
krokojums; Pakausis (vertex): dalgji nosegts ar priekskriiSu vairogu, vairumam sugu gluds vai ar
nelielu punktotumu, taisns; Sanu pakausis (tempus): atkariba no acu lieluma, iespgjams izteikts
krokojums sugam ar lielakam acim un gluds sugam ar mazakam acim; Tausteklu eja: dzila, sakas Tsi
pie smecera sanu malas aug$€ja mutes stlira, mereni noapalota ventrala virziena, specigaks lenkis
vidusdala, pec ka taisna ventrala virziena, tausteklu izeja izvietota 1/3 no augsas ejas kopgja platuma.

Taustekli:Taustekli sastav no 11 posmiem; Izeja (scape): pirmais tausteklu posms, kura garums
lidzvertigs pargjo posmu saliktam garumam, attieciba var minimali vari€t atkariba no sugas; forma
piestiprinajuma vieta saSaurinata un paplaSinds virsotnes virziena, no saniem forma saplacinata;
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attieciba pret acim, izeja nesasniedz acs distalo malu; piestiprindjuma vieta izvietota smecera 1/3;
Funikuls (funicle): sastav no septiniem segmentiem (antennomeres), I segments garaks par citiem,
garaks neka plats; II segments 1saks par I, bet garaks par per&jiem segmentiem, garaks neka plats;
segmenti Il lidz VIII [idzvertigi garuma un platuma, vienmerigi palielinas virsotnes virziena; I, Il un
III-VII segment preciza attieciba ir sugai specifiska pazime; Virsotne (club): ovalas Iidz noapalotas
formas, sastav no tris segmentiem, kas vairumam sugu ir vienlidzigi plati, atseviskam sugam II
segments ir plataks vai pret&ji — 1saks par I un III.

PriekSkrasu vairogs: gluda Iidz nedaudz punktéta virsma, kas klata ar vari€josas formas un krasu
fotonu kristalu zvinam, kas form& punktus, lmijas, plankumus vai neregularas formas veidojumus;
forma augsg€ja skata specigi varie atseviskam sugu grupam: P. moniliferus, P. erichsoni sugu grupam
raksturiga izteikti sferiska priekSkraisu vairoga forma, ar specigi noapalotam sanu malam visa garuma,
platakais punkts vidusdala, P. congestus, P. ardentius sugu grupam raksturiga ovala priekskriiSu vairoga
forma, augs$eja skata sanu malas no virsotnes ir mereni nopalotas, sasniedzot priekskriiSu vairoga
platako punktu pirms vidusdalas, p&c ka sanu malas saSaurinas lidz % no garuma, iztaisnojas un nedaudz
paplaSinas apaks$€jas malas virziena, P. inclytus sugu grupai raksturiga taisnstiirveida priekSkrusu
vairoga forma, kur augsgja skata sanu malas ir vaji noapalotas; sanu skata priekskrtisu vairoga izlieckums
varié no gandriz taisna (P. disgestus) lidz sferiskam (P. orbifer); priekskriiSu vairoga augsgja mala
vairumam sugu nedaudz izliekta galvas virziena, ar raksturigu rievu pirms malas, rieva var bt praktiski
reduceta, sastavet no atseviskiem punktiem vai biit nepartraukta visa garuma; apaks€ja mala taisna vai
izliekta galvas virziena, ar raksturigu rievu pirms malas; priekskriSu vairoga pamatne Tpatsvaram sugu
taisna vai ar atseviskam krokam, klata ar atseviskiem, Tsiem matiniem.

Véders: Vedera pamatnes segmeti: I un I segmenti saaugusi kopa, specigi krokoti pie pakalgiizam,
centrali ar ieliekumu, apaks€ja mala ar atseviskam, retam fotonu kristalu zvinam, dalgji parklaj III
segmentu; Il segments minimali izliekts, apaks§€ja mala taisna, strukttra taisna, sanu lamas minimali
krokotas, vairumam sugu katra no sanu malam pa vienam zvinu plankumam, atseviskam sugam
plankumu nav; IV un V segmenti taisni, sanu malas sp&cigak krokotas; analais segments izliekts pusapli
vai trisstirveida forma, argja mala biezi klata ar Tsiem, gaiSiem matiniem, iek$€ja mala vidusdala
vairumam sugu ieliekta; segmentu apmatojums ir sugam specifisks un var biit gan intensivs ar garakiem,
gaiSiem matiniem uz visiem segmentiem, ar intensivako apmatojumu virsotng, vai pretgji, apmatojuma
var neblit iznemot virsotni; metathorax specigi grumbulains, ar raksturigam rievam un izlieckumiem gar
giizam, sanu malas Tpatsvaram sugu izvietoti zvinu plankumi, gluds vai ar atseviskiem, Tsiem, gaiSiem
matiniem.

Segsparni: Segsparnu forma, analogi priekskriisu vairogam, vari€ pa sugu grupam, izSkirot izteikti
globularus, salsinatus segsparnus ar speécigi noapalotam sanu malam augSskata; ovalas formas,
pagarinatus segsparnus ar mereni noapalotam sanu malam augsSskata; Saurus, lancetveida segsparnus;
sergpanu virsotne: smaila / noapalota / izvirzita, kvadratveida formas; segsparni virsotne var bt gan
saklauti, gan katrs segsparns ar atsevisku virsotni; specigakais dzimuma dimorfisms noverojams tiesi
segsparnu forma, jo matiSu segsparni ir specigak izliekti, noapaloti, dgjeklis ir sp&cigi izvirzits uz
prieksu, bet teviniem ir raksturiga slaidaka segsparnu forma, segsparnu virsotne strupaka; segsparnu
Suve vairuma gluda, atseviskam sugam ar raksturigu kroku; vairodzins$ dalgji vai pilnigi nosegts, forma
trisstirveida lidz noapalota; izSkir vairakus segsparnu struktiiru veidus atkariba no sugu grupas:
segsparni gludi, bez izteiktiem intervaliem vai punkt€juma (P. smaragdinus, P. venustus) / segsparni ar
raksturigu punkteéjumu, kas nav regulari izvietots punktu joslas (P. apoensis, P. nitcisi) / segsparni ar
punktojumu, kas izvietots regularas punktu joslas attiecigi segsparnu intervaliem, joslas neveido rievas
(P. orbifer, P. cabrasae) / punktu joslas veido dzilakas vai seklakas rievas (P. lacunosus); vairumam
sugu apmatojums tikai gar segsparnu virsotni Isu, gaiSu matinu veida, atseviskam sugam raksturigi
garaki mati visa segsparnu garuma; uz segsparniem izvietoti dazadu krasu un formu punkti, plankumi,
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Iijas, kas lielakoties sava forma ir relativi nemainigi sugas Iimeni, mark&uma krasojums var but
mainigs.

Ekstremitates: Ekstremitasu morfologiska uzbuve butiski neatskiras visiem trim ekstremitasu pariem;
gurni krokoti; augsstilbi saSaurinati pie pamatnes, paplasinati un izliekti ar platako punktu vidusdala,
ieliekti gar iekSmalu pirms virsotnes un noapaloti virsotng, var bt klati ar krasainu zvinu joslu vai
atseviskam, krasainam zvimam vai bez zvinu mark&juma, klati ar Tsiem, retiem matiniem; apaksstilbi
vienmerigi plati visa garuma, ieliekti uz iekSu, iekSmala klata ar garakiem matiem Iidz nelieliem
izaugumiem, pamatne atverta tipa, ar mukroniem; p&du I un II posmi vienlidzigi, III posms lielaks,
nadzini 1saki par pedas garumu, p€das augSdala reti klata ar gariem, gaiSiem matiem, apakSa biezi
parklata ar 1sakiem matiniem.

Dzimumorgani: Tevini: Tevinu dzimumorganu forma ir Ipasi svariga pazime sugu nodaliSanai.
Aedeagus (dzimumorgans) garums, platums un izlieckums ir sugai specifiski. Ipatsvaram sugu
dzimumorgans sanu skata ir izliekts uz aizmuguri aptuveni lidz vidusdalai un vienmeérigi ieliekts uz
iekSpusi, veidojot pusaplim Iidzigu formu, virsotnes forma var biit taisna, izliekta pamatnes virziena,
noapalota, asa vai pagarinata kvadratveida; dzimumorgana ieeja (ostium) noapalota abos galos vai asa
pamatng, lidz ar armalu vai veido parkari par armalu; parameéras ieliektas pamatnes virziena, garums
starp sugam vari€ no 1:3 lidz 1:1 attieciba pret dzimumorgana kermeni; augsskata dzimumorgana forma
lielakoties taisna visa garuma vai paplasinata pie pamatnes, virsotne saSaurinata, izvirzita. Matites:
Dgjekla forma starp sugdm maz atskiras, varigjot dgjekla garumam atkariba no sugas Tpatnu lieluma;
dgjeklim augsskata pie virsotnes ir divi izaugumi, pa vienam katra pus€, kuru forma ir sugai specifiska,
virsotne klata ar retiem, gariem matiem; sternits VIII pusapalas formas, ar retiem, gariem matiem pie
virsotnes gar armalu; spermatekas virsotnes izlieckums un izvirzijums sugai specifiski, pamatne taisna,
ar ieliekumu vai ar izlieckumu.

Genitaliju struktiru analize: Papildus metode sugu atSkirSanai sugam, ar Iidzigas formas
dzimumorganu ir t€vinu dzimumorgana iek§€ja maisa formas un struktiiru analize. Starp sugam specigi
vari€ ejakuacijas kanala forma, hitiniz&tais kopulacijas gals, izlieckumi pie pamatnes, izlickums un
forma sanu skata vai skata no augsas.

PACHYRHYNCHINI TRIBAS JAUNATKLATIE TAKSONI

Kopgjais jaunatklato taksonu skaits Pachyrhynchini triba sastada 50 sugas un €etras pasugas jeb 54
jaunatklati taksoni. Vienas sugas status paaugstinats no pasugas lidz sugas Iimenim.

37 sugas un Cetras pasugas jaunatklatas un publicétas Pachyrhynchus §inti: P. kraslavae Rukmane &
BarSevskis, 2016, P. marinduquensis Rukmane & BarSevskis, 2016, P. cabrasae Rukmane &
Barsevskis, 2016, P. nitcisi Rukmane & BarSevskis, 2016, P. antonkozlovi Rukmane & BarSevskis,
2016, P. shavrini Rukmane & BarSevskis, 2016, P. anichtchenkoi Rukmane & BarSevskis, 2016, P.
valainisi Rukmane & BarSevskis, 2016, P. barsevskisi Rukmane, 2016, P. domino Rukmane, 2016, P.
pseudhalconensis Rukmane, 2016, P. rebus Rukmane, 2016, P. tikoi Rukmane, 2016, P. miltoni Cabras
& Rukmane, 2016, P. ilgas Rukmane, 2017, P. orientalis Rukmane, 2017, P. occidentalis Rukmane,
2017, P. neoabsurdus Rukmane, 2017, P. banglas Bollino, Sandel & Rukmane, 2017, P. esperanza
Bollino, Sandel & Rukmane, 2017, P. felipeae Rukmane & Cabras, 2018, P. franciscoi Rukmane &
Cabras, 2018, P. layroni Rukmane & Cabras, 2018, P. sergejevae Rukmane, 2018, P. torresi Rukmane,
2018, P. ottomerkli Rukmane, 2019, P. sagittatus Rukmane, 2019, P. tetramaculatus Rukmane, 2019,
P. kirklayroni Rukmane, 2019, P. aedamlayroni Rukmane, 2019, P. mindoroensis Rukmane & Hava,
2020, P. yoshitakei Bollino, Rukmane & Mohagan, 2020, P. imitans Bollino, Rukmane & Mohagan,
2020, P. bollinoi Rukmane-Barbale, 2020, P. cinereomaculatus Rukmane-Barbale, 2020, P.
subpalidius Rukmane-Barbale, 2022; P. cebrem Patano & Rukmane-Barbale, 2023;
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P. méllendorffi marinduquanus Rukmane, 2018, P. moniliferus babuyanensis Rukmane, 2018, P.
moniliferus herbidus Rukmane, 2018, P. decussatus catanduanensis Rukmane-Barbale, 2020;

P. cruciatus Schultze, 1923 taksonomiskais status ir paaugstinats lidz sugas Iimenim.
Viena suga jaunatklata un publicéta Apocyrtus ginti: A. auroraensis Rukmane-Barbale, 2020;

Cetras sugas jaunatklatas un publicétas Eupachyrrhynchus ginti: E. auromaculatus Rukmane, 2019, E.
barbalsi Rukmane, 2019, E. barsevskisi Rukmane, 2019, E. viridimaculatus Rukmane, 2019;

Viena suga jaunatklata un publicéta Expachyrhynchus ginti: E. palawanensis Rukmane, 2019;

Tris sugas jaunatklatas un publicétas Macrocyrtus ginti: M. (M.) stellarum, Rukmane, 2019, M. (E.)
caerulans Rukmane, 2019, M. (E.) fulgidus Rukmane, 2019;

Divas sugas jaunatklatas un public&tas Trichomacrocyrtus ginti: T. caerulans Rukmane, 2019, T. nubes
Rukmane-Barbale, 2022;

Divas sugas jaunatklatas un publicétas Pseudapocyrtus ginti: P. madelaensis Rukmane-Barbale, 2021,
P. robertsstasinskisi Rukmane-Barbale, 2021.

Sugu apraksti izveidoti detalizéti analiz&jot katra taksona morfologiskas pazimes. Katram taksonam
atrastas specifiskas, sugai raksturigas 1pasibas, kas ieklautas sugas apraksta. Ka viena no galvenajam
pazimém sugu atSkirSanai izmantota tevinu dzimumorganu forma, kas, pateicoties cietajam hitina
slanim, ir nemainiga sugas ietvaros, bet varié starp atseviskam sugam.

Viena no metodém Pachyrhynchus gints sugu klasifikacijai ir sugu dali$ana sugu grupas, kur katra sugu
grupa ieklauts sugu kopums ar grupai specifisku pazimju sastavu. Sada metode izmantota &rtakai un
saprotamakai sugu atdali$anai, uzsverot, ka sugu dali$anai pa grupam nav taksonomiskas nozimes. Sadu
metodi izmantoja Schultze un Heller, sadalot Pachyrhynchus ginti septinas (Heller)

SECINAJUMI

1. Orientalaja fauna Pachyrhynchini tribas ietvaros ir uzskaitita 641 suga, kas pieder 17 gintim,
173 sugas pieder Pachyrhynchus Germar, 1824 gintij. P&tijuma rezultata 50 sugas un Cetras
pasugas Pachyrhynchini tribas ietvaros konstatetas ka zinatnei jaunas, 37 sugas un Cetras
pasugas jaunatklatas Pachyrhynchus Germar, 1824 ginti. Sis gintis ir viegli atSkiramas péc
smecera Tpasibam, segsparnu formas, tausteklu pirma posma garuma un citam gintij
raksturigdm pazimeém.

2. Darba gaita iegiitie faunistiskie dati ievérojami paplasina prieksstatu par Orientala regiona
faunas smecernieku sugu daudzveidibu, izplatibu un sastopamibu. Kopuma 152 sugam
precizgéta izplatiba un papildinats izplatibas areals, dati par 21 sugu zinami vienigi no original
apraksta. Pachyrhynchus gints izplatibas dati apkopoti zinatniskaja publikacija. Kopuma 79
sugas (46%) izplatitas Filipinu arhipelaga lielakaja sala — Luzona, 51 Mindanao (29%), 19
Samar un Visayas salas (11%), devinas Mindoro (5%), astonas Panay un Lubang salas (5%),
12 sugas izplatitas arpus Filipinu arhipelaga Taivanas un Indongzijas salas.

3. Pétjjumu rezultata sastadits Orientala regiona Pachyrhynchus Germar, 1824 gints faunas

anotetais katalogs, kura tika ieklautas145 sugas. Kops kataloga publicéSanas gints ietvaros
aprakstitas un public@tas 28 jaunas sugas.
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4. Pétijuma ietvaros ievakti unikali dati par Pachyrhynchini tribas biologiju vairakas
aizsargajamas teritorijas Mindanao sala, kas apkopoti tris publikacijas. Secinats, ka
Pachyrhynchus gints Tpatniem noteico$ais vides faktors ir augstums virs jiiras limena un Ipatni
ir sastopami sakot ar 700m un augstak, atskiriba no radniecigas Metapocyrtus gints, kur Tpatni
sastopami zemakos augstumos un urbanizgta apvida.

5. Secinats, ka talu radniecigu sugu atkirSanai iesp&jams izmantot argjas morfologiskas pazimes,
tadas ka segsparnu un priekskriisu vairoga forma, sugu grupu atskirSanai t€vinu dzimumorgana
formu un matites spermatekas formu, bet iekS sugu grupam tevinu dzimumorgana iek$gja maisa
formu.
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INTRODUCTION
RELEVANCE OF THE STUDY

Weevils of the genus Pachyrhynchus Germar, 1824 (Curculionidae Latreille, 1802) represent one of the
largest genera of the tribe Pachyrhynchini, order of beetles (Coleoptera) in the Oriental region. Most
species inhabit the islands of the Philippine archipelago, with only 12 species outside the archipelago
from islands of Taiwan and Indonesia. In the Oriental fauna, 641 species are known in the tribe
Pachyrhynchini, 173 of which are represented by the genus Pachyrhynchus [2]. Members of the genus
are found mainly in mountainous tropical forest habitats, with altitudes from 700m to 2400m above sea
level. Larvae of the species living on the islands of Taiwan develop in the roots of trees, but little is
known about the lifestyle of the larvae of the Philippine and Indonesian species. Members of the genus
have been found on the leaves of several native and invasive plants, but precise information on the
biology of the species is unknown. Although common species of the genus Metapocyrtus Heller, 1912:
Metapocyrtus (Trachycyrtus) hederaephilus Yoshitake, 2012 is considered as agricultural pest,
individuals of the genus Pachyrhynchus have been observed rather rarely and in small number to cause
significant damage to plant crops.

Rapid clear-cutting of primary forest and forest land replacement with agricultural crop fields in the
Philippine archipelago is the reason why many authors [8, 14, 16, 17] have raised the question of need
to protect the species. Species are mostly endemic and, in some cases, can be found only in one specific
mountain, for example P. apoensis Yoshitake, 2012 which is found only on Mount Apo. Therefore,
complete destruction of the forest area would also mean the potential extinction of the species.
Additionally, members of the tribe are widely represented in private and natural museum collections
and are a popular sale object on well-known websites such as ebay and amazon. The interest of
collectors in rare specimens encourages the desire of collectors to earn money and violate the ban on
specimen collection in specially protected areas, because of which specimens are collected in masse
and total number of populations decrease.

Due to above-mentioned factors, accurate, timely identification of the species is of particular
importance. It is necessary to audit the composition of the local fauna of weevils, which would serve as
an educational material for environmental protection, biology agricultural specialists, teachers and
students, entomologists, ecologists as well as local residents. Weevils are an integral part of every
terrestrial habitat, the loss of theis diversity can have incalculable consequences.

Studies on the genus Pachyrhynchus have become a hot topic among entomologists around the world.
With the first 21st century research on taxonomy of the genus in 2012, local Philippine and number of
foreign researchers from Taiwan, Italy, Japan, Canada, and Latvia have focused on the study resulting
increase of number of the species within the genus by 87. Insufficient data on the Philippine weevils,
high biodiversity and risk of extinction were the determining factors in selection of the research object.
The original distribution data were considered as old (dated back to start of 20th century for most of the
species) and insufficient to complete the overall geographic affinities, distribution, and abundance of
the genus. Taxonomic status of part of the available material was also unclear, consequently, study on
bibliographic data and museum collection material was carried out. Using actual research methods,
extensive coleopterological material was collected and processed during the research, a list of species
of the Oriental region corresponding to modern systematics was created and many taxonomic problems
were solved, resulting in description of new taxa.
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NOVELTY OF RESEARCH

During the research, all available scientific literature on the species of the tribe Pachyrhynchini of the
Oriental region was collected and analysed, covering bibliographical sources since 1821. Original and
previously unpublished faunistic data from Daugavpils University Beetle Collection as well as nine
foreign Natural History Museum collections are used for this particular research, data include majority
of types material. During the research, number, and composition of species of the genus Pachyrhynchus
was established. Currently, 173 species of the genus Pachyrhynchus have been found in the fauna of
Oriental region and for the largest part new localities and additional distribution range is reported. Based
on modern concepts in beetle systematics, an annotated systematic catalogue of weevils of the genus
Pachyrhynchus of the Oriental region was compiled and published, catalogue include species
synonyms, bibliographic references, species distribution range and information on holotype. Faunistic
data were analysed and clarified, which significantly expands the picture of the variety, occurrence, and
distribution of fauna. It will be possible to use the obtained data to clarify the species composition at
protected natural areas. Using modern microscopy methods, morphological characteristics such as
shape and structure of genitalia, including characteristics of endophallus for closely related taxa were
systematically analysed and compared. 37 species and four subspecies of the genus Pachyrhynchus
were described as new to science. In addition, four species of the genus Eupachyrhynchus, two species
of the genus Trichomacrocyrtus, three species of the genus Macrocyrtus, one species of the genus
Expachyrhynchus, two species of the genus Pseudapocyrtus and one species of the genus Apocyrtus
were described as new to science within the tribe Pachyrhynchini. As part of the research, a standard
collection of the genus Pachyrhynchus was created in the Daugavpils University Beetle Collection.
Work continues identifying and supplementing the collection material of tribe, focusing on the genus
Metapocyrtus. In terms of the number of species and specimens represented, Daugavpils University
Beetle Collection is now one of the largest in the world, with significant number of type material.

HYPOTHESIS

Study on the fauna, systematics, biogeography, and external morphological and genital structures of the
genus Pachyrhychus of the Oriental region will lead to increased number of species, the taxonomic
status, occurrence, distribution, and diversity of the species will be specified.

THESES

The first information on the fauna of the genus Pachyrhynchus was published in 1824 and since 2012,
intensive systematic studies have resumed. Considering the large amount of material found in the less-
explored provinces of the Philippine archipelago, new species of weevils can still be found, and
distribution can be clarified for most of the species.

During the past 10 years, total number of species in the genus has doubled, as well as several synonyms
of species have been established. Some of the species according to literature have been wrongly
identified, consequently, list of the species of the genus Pachyrhynchus must be revised.

Using modern microscopy research methods, it is possible to solve the identification problems for most
of systematically close and hard-to-identify species.

Analysis of the distribution of species of the genus Pachyrhynchus in the Oriental region provides new
information for biogeographical structure of the species.
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WORK PURPOSE AND TASKS

Purpose of the doctoral thesis: To conduct a study of the fauna, systematics, and biogeography of the
genus Pachyrhynchus Germar, 1824 in the Oriental region as well as to find out the essential and
practical features for the identification of the taxa of the genus.

The following tasks have been set to achieve the goal of the work:

- Process the material available at DUBC and largest museum collections as well as the
material obtained during expeditions to Philippine archipelago, creating standard
collection of the genus Pachyrhynchus;

- Clarify the species composition of the fauna of the genus Pachyrhynchus and compile a
systematic, annotated catalogue of the species;

- Find out and clarify the distribution and occurrence of taxa in the Oriental region.

- Analise the external morphological features and structures of the genitalia,
including endophallus, their use in taxon identification.
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LITERATURE REVIEW

HISTORICAL RESEARCH OF FAUNA OF THE GENUS PACHYRHYNCHUS GERMAR,
1824

In less than 200 years, the fauna of weevils of the genus Pachyrhynchus has been studied by
entomologists from Germany, England, Austria, Japan, Philippines, Latvia and other countries,
however, most of the studies are fragmentary.

The first species of the genus Pachyrhynchus was published in 1824 in the work of German
entomologist Germar [47]. Only one species of the genus Pachyrhynchus is described in the
monograph: P. moniliferus Germar, 1824. In 1826, the genus Pachyrhynchus was systematized under
the newly described tribe Pachyrhynchini, discovered by German entomologist Schoenher [80].

In 1839, French entomologists Eydoux and Soulayet [39] published a description of P. chevrolati, the
taxonomic status of the species was later changed: P. moniliferus ssp. chevrolati.

English entomologist Waterhouse described 18 species and one subspecies in his 1841 monograph: P.
orbifer, P. phaleratus, P. decusstus, P. roseomaculatus, P. rugicollis, P. jugifer, P. reticulatus, P.
speciosus, P. schoenherri, P. erichsoni, P. erichsoni ssp. eschscholtzi, P. venustus, P. multipunctatus,
P. gemmatus, P. cumingi, P. perpulcher, P. latifasciatus, P. rufopunctatus, P. elefans. Two species
included in the monograph are recognized as synonyms of P. moniliferus Germar, 1824: =P. concinnus,
=P. chlorolineatus, as well as a synonym of P. roseomaculatus: =P. striatus. Author published
additional research on the tribe in 1853 monograph [96, 97]. Entomological material was obtained from
Cuming’s expedition to the islands of the Philippine archipelago. The material collected by Cuming
was studied in parallel by the French entomologist Chevrolat, who published the results of the research
in the same year, most of the described species are classified as synonyms of the species described by
Waterhouse: P. orbifer Waterhouse, 1841 =P. fimbriatus, P. glubulipennis, P. pretiosus, P. scintillans,
P. alboguttatus;, P. moniliferus Germar, 1824 = P. confinis, P. jugifer Waterhouse, 1841 = P.
phodopterus. One subspecies is recognized as valid: P. orbifer ssp. gemmans. Chevrolat published a
continuation of his research in 1879 describing P. viridis, and in 1881 describing two species and one
synonym: P. annulatus; P. lorquini; P. congestus Pascoe, 1871 = P. luteoguttatus Chevrolat, 1881 [32,
33, 34].

In 1845, Swedish entomologist Schoenherr published a description of P. fahrei, which was later
synonymized as a synonym of P. orbifer Waterhouse, 1841 [81].

In 1864, the Dutch entomologist Snellen van Vollenhoven focused on the research of the genus,
publishing the first species outside the Philippine archipelago, from the Island of Indonesia: P.
morotaiensis (Morotai), P. forsteni (Ternate, Halmaheira) [91]. In 1879, French entomologist Oberthur
[72] published description of P. croesus from Sanghir Island. In 1897, French entomologist Fairmaire
published description of P. infernalis from Ishigahi-Sima Island [41]. In 1927, Japanese entomologist
Sakaguchi published a description of P. niger which was later recognized as a synonym of P. infernalis
Fairmaire [78].

In 1871, English entomologist Pascoe [74] published description of four new species: P. argus, P.
congestus, P. inclytus, P. pinorum. All species were described from Luzon Island.

In 1887, German entomologist Behrens published description of eight new species: P. annulatus, P.
dohrni, P. pulchellus, P. sarcitis, P. smaragdinus, P. venustus, two of the species were recognized as
synonyms: P. chlorites Chevrolat, 1881 = P. rutilans; P. inclytus Pascoe, 1873 = P. modestior [3].

In 1888, German entomologist Kraatz published description of three new species and two subspecies,
but all of the described species was recognized as synonyms: P. congestus Pascoe, 1873 = P.
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immarginatus; P. lorquini Chevrolat, 1881 = P. plavopunctatus, = P. flavomaculatus. Discovered
subspecies: P. congestus ssp. caerulans, P. gemmatus ssp. purpureus [63].

In 1895, German entomologist Faust published description of two new species, one of which was
recognized as synonym: P. morotaiensis Volh. 1864 = P. waterhousei and P. gloriosus Faust, 1895
[43].

Austrian entomologist Heller is one of the most recognizable researchers of the tribe Pachyrhynchini.
The author described six genera of the tribe, one in 1908: Apocyrtidius Heller, 1908; and five in 1912:
Eupachyrrhynchus, Macrocyrtus,Metapocyrtus, Nothapocyrtus, Pseudapocytus. The author first
published results of the research on the genus Pachyrhynchus in 1899, publishing description of P.
moellendorffi. Most significant work of the author is the monograph of 1912, in which, in addition to
14 new species, two subspecies and one synonym, first data on the biology of the species as well as
attempt to split species into species groups is published. Taxa described in 1912: P. abranus, P.
annelifer, P. circulatus, P. eques, P. lacunosus, P. moniliferus ssp. stellulifer, P. morio, P. nobilis, P.
ochroplagiatus, P. pinorum ssp. transversalis, P. psittacinus, P. sanchezi, P. semperi, P. stellio, P.
tristis, P. viridans.. P. multipunctatus Waterhouse, 1841 = P. auroguttatus Heller, 1912, In 1921, author
published description of three new species and one subspecies, two of the species are recognized as
synonyms: P. congestus ssp. pavonius, P. inclytus Pascoe, 1873 = P. modestior var. transversatus, P.
lorquini Chevrolat, 1881 = P. bakeri; P. psittaculus. In 1923, a description of P. basilanus was
published, which was the first and currently the only known species from Basilan Island. In 1929,
description of three new species was published: P. cagayanus, P. disgestus, P. equester [48, 49, 50, 51,
52, 53]. In 1914 Kuntzen published description of P. helleri, dedicated to the Heller in honour of his
work on the tribe Pachyrhynchini [64].

The work on representatives of the genus distributed on the island of Taiwan was done by Taiwanese
entomologist Kono, publishing the first study in 1929 [61], describing four new species: P. insularis,
P. yamianus un P. tobafolius, P. sarcitis. In 1936, Taiwanese entomologist Kano published a
comprehensive biogeographic survey including the first records from the Babuyan Islands. In 1942 [62]
Kono published description of the genus Kotoshozo, which was recognized as a synonym of the genus
Pachyrhynchus, additionally, description of one new species: P. sonani [60].

German entomologist Schultze carried out the most extensive research on the genus. In 1916, author
published a catalogue of the tribe, collecting all literary sources and species deposits. In 1917, five new
species from Luzon Island was described: P. igorota, P. loheri, P. schultzei, P. sumptuosus, P. zebra.
In 1919, description of two new species was published: P. signatus, P. ardentius; and one subspecies:
P. venustus ssp. insulanus; two species was recognized as synonyms: P. speciosus Waterhouse = P.
absurdus, P. venustus Waterhouse = P. virgatus. In 1920, author published description of P. erosus. In
1922, description of 17 new taxa was published: P. amabilis, P. apicatus, P. apocyrtoides, P.
atrocyaneus, P. buccasanus, P. chamissoi, P. consobrinus, P. corpulentus, P. dubiosus, P. halconensis,
P. pseudoproteus, P. postpubescens, P. regius, P. semiignitus, P. signaticollis, P. sulphureomaculatus,
P. taylori; two subspecies: P. gloriosus ssp. abbreviatus, P. orbifer ssp. azureus. In 1923, description
of five new species was published: P. confusus, P. cruciatus, P. libucanus, P. samarensis, P.
sphaericollaris together with the largest monograph to date, which included the taxonomic review,
distribution, and extensive description of the biology of the genus. In 1924, descriptions of three new
species were published: P. baluganus, P. benguetanus, P. negrosensis;, and two subspecies: P.
congestus ssp. ocellatus, P. taylori ssp. metalescens. In 1925, author published extensive distributional
data and in 1934 description of three new species were published: P. davaoensis, P. galeraensis, P.
rizali; one subspecies: P. bucasanus ssp. ornatus [82, 83, 84, 85, 86, 87, 88, 89, 90, 91].

The taxonomic work on the genus was resumed in 2012, when Japanese entomologist Yoshitake
published description of nine new species: P. apoensis, P. caeruleovittatus, P. hirokii, P. naokii, P.
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pseudamabilis, P. sphenomorphoides, P. subamabilis, P. tadauchii, P. zamboanganus [102]. Authos
has done extensive work on both genus and tribe studies [45, 46, 99, 100, 102, 122, 126, 127, 128], as
well as published new distribution data and information on species biology [111, 112, 113, 116, 118,
119, 123, 124, 127], but the most extensive is work on taxonomy of the tribe, with three new genera of
the tribe Pachyrhynchini described [104, 109, 110] and 31 new species of the genus Pachyrhynchus
[105]. In 2017, description of twn new species were published: P. callainimaculatus, P. conformis, P.
gilvomaculatus, P. niisatoi, P. notocruciatus, P. sakaii, P. septentrionalis, P. sumptuosoides, P.
obhayashii [106, 107, 108] one of the species with Philippine entomologist S. Yap: P. masatoshii
Yoshitake & Yap [129]; four subspecies: P. orbifer ssp. striatomaculatus, P. orbifer ssp. callainus, P.
congestus ssp. mirabilis, P. rukmaneae ssp. paucisignatus; one of the described species was recognized
as synonymy: P. rukmaneae BarSevskis = P. takakuwaii. In 2018, description of one new subspecies
was published: P. multipunctatus ssp. endoi [113]. In 2019, description of nine new species were
published: P. atronitens, P. caeruleus, P. circulimaculatus, P. florulentus, P. maruyama, P. naokae, P.
noeli, P. yukae, P. yuukae, one subspecies: P. phaleratus ssp. badiovittatus [114, 115, 117, 120]; two
species were published together with Italian entomologists Bollino and Sandel: P. octoannulatus, P.
yoshitakeorum Yoshitake, Bollino & Sandel [125]. In 2020, description of one new species was
published: P. rochaorum [121].

Italian entomologists Bollino and Sandel have also focused on taxonomic research of the genus,
publishing the first study in 2015, the study includes descriptions of three new species: P. mohagani,
P. lubanganus, P. tilikinesis [9] from Lubang Island, that is also the first record of Pachyrhynchus from
the current islad. Authors are the first to use the male genital sac inflation method to distinguish closely
related taxa. Although most of the authors works are devoted to the taxonomy of the genus
Metapocyrtus, [6, 7, 10, 11, 12, 13, 79] the authors also re-introduced the division of species of the
genus Pachyrhynchus into species groups with a common set of morphological features. A similar
method of division was used by Heller and Schultze. In 2017, descriptions of two species groups
together with description of two new species were published: P. banglas, P. esperanza Bollino, Sandel
& Rukmane.

A group of Taiwanese entomologists in lead of Tseng has conducted research on the biology and
ethology of species of the genus Pachyrhynchus species from islands of Taiwan [30, 55, 56, 68, 69], as
well as description of one new species [31]. Researchers have conducted extensive research on the
biology of the species from Babuyan Island group [96, 101].

Valuable contribution to tribal research has been made by local Philippine scientists in lead of Mohagan.
A group of researchers from the Central Mindanao University focused on the taxonomy of the genus
Metapocyrtus [75, 76, 77] as well as biology and distribution analysis of the tribe Pachyrhynchini [70,
71].

One of the major contributions to the biology, ecology and taxonomy of the tribe has been made by
researchers from University of Mindanao Coleopterological Research Center in lead of Medina and
Cabras. Researchers has published descriptions of 25 new species of the genus Metapocyrtus [8, 15, 16,
17,18, 19, 20, 21, 22, 24, 26, 27, 28, 29], and two new species of the genus Pachyrhynchus: P. miltoni
Cabras & Rukmane, P. obumanuvu Cabras & Medina [23]. Focus is also on evolutionary study of the
tribe [35, 36, 73], and ecology and distribution [14, 25].
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MATERIAL AND METHODS
FIELD RESEARCH METHODS

1. Collecting with an entomological net.

By funding provided by ERASMUS+H, in the months of March — May 2018, 2019, 2020 and 2023,
expeditions to the Island of Mindanao of the Philippine archipelago were organised. Individuals of the
target group were collected in their natural habitat. Collection with an entomological net is the basic
method for collection phytophagous beetles. Weevils of the target group stay on leaf plates or crawl on
tree trunks shortly after sunrise and before the sunset, while during the how daytime they tend to hide
under the leaf plates. Their main defensive response is to fall to the ground when they are threatened.
Using the entomological net, it is possible to catch the beetle as it falls, as well as to reach the higher
tree branches to safely collect the individual. Most of the material were collected using this method.

2. Shaking of the branches of these or bushes

The specific method can be used for shrubs or small trees. A white cloth is placed under the plant and
the branches of the tree / shrub are shaken until the weevils fall and can be collected by hand. The
specific method is effective for collecting many background species, but according to observations,
rarer species more often stay on the top of tall trees, where it is impossible to apply the given method.

3. Visual observation of the biotope
3.1. Visual observation of the plants.
3.2. Visual observation of the soil.

Method will be effective in combination with and entomological net. The beetles are identified and then
carefully collected using an entomological net.

LABORATORY RESEARCH METHODS
1. Mounting and storage of the material.

The raw material collected during the expeditions, as well as material from the Daugavpils University
Beetle Collection was assembled in accordance with the requirements for design of entomological
collections. Weevil imago specimens were soaked in boiling water, flattened and glued with PVA glue
on cardboard of the appropriate size. Cardboards later were stuck on entomological needles of the
appropriate thickness. A mounting block was used to ensure the same level. Each specimen was
accompanied by a white, square printed label with the collection site, the date and name of the collector.
Another rectangle label with species name was pinned underneath. A red, rectangle label was added to
type species including information of species name, author, and finder.

2. Material dissection.

Male and female genitalia were dissected for all species included in the study. The shape of both male
penis and female spermatheca was analysed. For problematically identifiable taxa, the structure of male
inner sac (endophallus) was studied. Before dissection, the specimen was soaked in boiling water until
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its tissues became soft. Entomological needles with a curved tip were used to dissect the genitalia.
Before inflating the endophallus, the aedeagus was soaked in 10% KOH solution for at least an hour.
Soaked aedeagus was rinsed in water to remove residual KOH. The base of the aedeagus was pinned
onto a syringe of the appropriate size, the paramere was pulled down, the apodeme and the body of the
aedeagus were tightly fixed to the syringe using parafilm and then inflated with water or toothpaste. In
case of successful inflation, the preparation was immediately photographed to rule out the shape
deformation with time.

3. Microscopy and photography.

Nikon SMZ 745T digital stereo microscope with NIS Elements 6D software was used for morphological
studies of individuals. Photographs were taken with a Canon MP-E 65mm macro lens. Images were
captured in levels with the stack shot automatic height adjustment system, consistently assembled using
Helicon Focus software and processed using Photoshop.

4. Determination of coleopterological material.

For identification of the species were used original descriptions [3, 4, 9, 23, 32, 33, 34, 39, 40, 41, 42,
43,47, 49, 50, 51, 53, 54, 62, 63, 64, 72, 74, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 96, 97,
98,103, 106, 107, 108, 113, 114, 115, 117, 120, 121, 125, 129], with the following careful examination
of specimens. Specialists of the group gave useful advices in determining of the coleopterological
material: Bollino, Sandel, Cabras.

5. Systematics.

Systematics of the taxa correspond M. A. Alonso-Zarazaga & C. H. C. Lyal [2], Agassiz L. [1],
documentation of International Zoological Nomenclature [58, 59];

Annotated catalog of the genus Pachyrhynchus was created by summarising literature data on the tribe
Pachyrhynchini with additional literature sources [5, 44, 54, 57, 65, 66, 67, 93, 94].

6. Description of the new taxa.

The new taxon’s after careful morphological examination was described and published. The species
description include morphological description, information on type material, distribution data,
differential analyses and etymology. For species, that were collected during the fieldwork, additional
graph on species biology was added (P. miltoni and P. cebrem).

7. Distributional analyses

Various literature sources were used, to analyse distribution and abundance of the species [14, 25, 31,
37,42, 43, 52, 55, 56, 61, 70, 71, 72, 78, 89, 96, 101, 106, 107, 111, 112, 118, 123]. Literature data
were compiled with information from entomological collections and expeditions. For analyses of
biogeographical distribution, the nationally accepted division of regions and provinces was used.
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MATERIAL EXAMINED

As part of the work, an analysis of beetle collections containing material of the Pachyrhynchini tribe
of the Oriental region were conducted. The following collections were processed within the scope of
the study:

DUBC — Daugavpils University Beetle Collection, Daugavpils, Latvija
MTD — Museum of Zoology Senckenberg, Dresden, Germany

NHML — Natural History Museum, London, England

MNHN - National Museum of Natural History, Paris, France

SMNH — Swedish Museum of Natural History, Stockholm, Sweden
HNHM - Hungarian National History Museum, Budapest, Hungary
NHMD — Natural History Museum of Denmark, Copenhagen, Denmark
NHMB — Natural History Museum, Berlin, Germany

NMP — National Museum Prague, Prague, Czech Republic

MMBC — Moravian Museum Brno, Brno, Czech Republic
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RESULTS AND DISCUTION

REVIEW OF THE FAUNA OF THE TRIBE PACHYRHYNCHINI OF THE ORIENTAL
REGION

Pachyrhynchini Schoenherr, 1826

= Somatoides: Schoenherr, 1823-1139; = Pachyrhynchides Schoenherr, 1826-88; = Pachyrhynchoidae
Agassiz, 1846-270; = Pachyrhynchini Chevrolat, 1847-389; = Pachyrhynchitae Blanchard, 1853-201;
= Pachyrhynchidae Waterhouse, 1853-201; = Pachyrhynchini Stein, 1868-100; = Pachyrrhychidae
Behrens, 1887-212; = Pachyrhynchinae Faust, 1892-193; = Pachyrrhynchini Heyne andTaschenberg,
1907-225; = Pachyrrhynchinae Heller, 1922-542; = Pachyrhynchoidea lenistea, 1986-32

Pachyrhynchini is a tribe of weevils widely represented in the fauna of the Oriental region with 641
known species, divided into 17 genera.

Antenna curved downwards, contains of 11 segments; antennal scape lateral, curved downwards;
thickness, location of apex of antennal scape in relation to inner or distal edge of the eye is an important
feature in determination of genera: scape to inner edge of the eye / to medial portion of the eye / to distal
edge of the eye / past the distal edge of the eye.

Adults with mandibles without grooves on other surface, evenly curved; apex of elytra rounded; base
of elytra rounded; hind coxae even, within the edge of elytra.

Apocyrtidius Heller, 1908-128

One species within the genus: Apocyrtidius chlorophanus Heller, 1908. The only species of the tribe
Pachyrhynchini that is known to be distributed on Borneo. The last known finding is known from
Mesilau region.

Generic characters: short scape, with edge not reaching inner margin of the eye; antennae thick; eyes
strongly globular, strongly curved outside the contour of the head; episternal suture present thick;
segment X of abdomen uneven; inner surface of tibia not flattened.

Apocyrtus Erichson, 1834-252
= Apocryptus Chevrolat, 1841-226

Four species within the genus. Luzon Island: 4. mcgregori Schultze, 1924, Negros Island: 4. chapmani
Schultze, 1934. Marinduque Island: A. auroraensis Rukmane-Barbale, 2021. Based on collection data,
new records of A. inflatus Erichson, 1834 from Marinduque and Pollilo Island was added to original
distribution of Luzon Island.

Generic characters: rostrum dorsally with deep, straight cross groove, that separates base of the rostrum
from head; eyes big, moderately curved outside the contour of the head; antennae thick, scape reaching
distal edge of the eye; scutellum completely covered; I and II segments of abdomen completely
connected; elytra and prothorax strongly curved. The new taxon differs from other species with strongly
curved elytra in both sexes, that are covered with green, separate scales. Structure of elytra strongly
roughed.
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Enoplocyrtus Y oshitake, 2017
One species within the genus: E. marusan’Y oshitake, 2017 known from Luzon Island.

Generic characters: rostrum dorsally without cross-groove, straight, lateral edges along scape with
triangular-shaped impression; front tibia flattened, with wedge-shaped growth on outer margin; hind
tibia without growths on inner margin; eyes small, not curved outside the contour of the head.

Eumacrocyrtus Schultze, 1924-599
One species within the genus: E. canlaonensis Schultze, 1923 distributed at Negros Island.

Generic characters: body flattened; dorsally elytra weakly curved, prothorax straight; elytra of
lanceolate shape, apex strongly expressed in both sexes; prothorax at dorso-lateral parts with
impression; antennae thin, reach distal edge of the eye; rostrum without expressed longitudinal of cross
grooves, dorsally with shallow impression at medial portion; eyes small, weakly convex outside the
outline of the head.

Eupachyrrhynchus Heller, 1912-324

Genus is represented by seven species; four new species were described within the framework of the
current thesis. Genus is distributed at Islands of Luzon and Marinduque.

General characters: rostrum dorsally curved at apical part, impression at basal part; deep medial
longitudinal groove, without cross groove; antennae thin, reaching or almost reaching distal margin of
the eye; elytra strongly curved in dorsal view, flattened in lateral view; tibia with small growths along
inner margins; eyes small, not convex from the outline of the head.

E. auromaculatus Rukmane-Barbale, 2020 is characterised by small size, purple body, elytra and
prothorax covered with spots of golden scales, elytra of square shape. E. barsevskisi Rukmane-Barbale,
2020 is characterised by massive body, golden body without scales or scally markings; elytra strongly
curved, flattened in lateral view; prothorax widened before the middle, curved. E. barbalsi Rukmane-
Barbale, 2020 is characterised by short, strongly rounded to almost globular elytra, that is covered with
blue scally spots; body black; prothorax widened at the base. E. viridimaculatus Rukmane-Barbale,
2020 is characterised by short, strongly rounded elytra, that is covered with roundish spots of green
scales; body coppery; prothorax rounded, base not widened; in lateral view prothorax not flattened.

Exnothapocyrtus Schultze, 1924

Genus is represented with five species, all known from Luzon Island: E. cylindricollis Heller, 1912
(=Nothapocyrtus cylindricollis Heller, =Nothapocyrtus chloropunctatus Heller), E. alboplagiatus
Heller, 1916 (=Nothapocyrtus alboplagiatus Heller), E. erytromerus Heller, 1912 (=Nothapocyrtus
erytromerus Heller), E. luzonicus Schultze, 1917 (=Nothapocyrtus luzonicus Schultze), E. basifasciatus
Heller, 1912 (=Nothapocyrtus basifasciatus Heller).

General characters: rostrum dorsally without curves at apical part, with wide, shallow impression at
basal part; moderate medial longitudinal groove; antennal scrobe extended to distal margin of eye;
antennae thin; antennal scape reaching after distal margin of the eye; eyes small, not convex from the
outline of the head; prothorax cylindrical, widened at the base; elytra flattened in the lateral view; each
elytron with triangular shape impression along apex.
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Expachyrhynchus Y oshitake, 2013

Genus is represented with three species, all known from Palawan Island: E. chloromaculatus Y oshitake,
2013, E. granulatus Yoshitake, 2013, E. palawanensis Rukmane, 2019.

General characters: rostrum dorsally curved at apical part, with deep cross groove that separate rostrum
from head; deep medial longitudinal groove; antennae thick; antennal scape not reaching distal margin
of the eye; eyes medium sized, curved, moderately convex from the outline of the head; surface of elytra
and prothorax uneven, with deep furrows; elytra flattened in lateral view, in dorsal view weakly rounded
to nearly straight. E. palawanensis Rukmane, 2019 can be distinguished from other species with
rounded prothorax and elytra; eyes strongly expressed from the outline of the head; unique scally
markings on prothorax and elytra: chaotically dispersed, single scales to scale formations of green
colour.

Homalocyrtus Heller, 1912

Genus is represented with six species, with most of the species distributed at the Luzon Island: H.
harapago Heller, 1912, H. intermittens Heller, 1912, H. tumidosus Heller, 1912; one species from Leyte
Island: H. maculatus Schultze, 1922 and one from Bohol Island: H. subcuneiformis Waterhouse, 1842
(=Apocyrtus subcuneiformis); exact distribution except Philippine presence is not known for H. conicus
Boheman, 1845.

General characters: rostrum dorso-lateral parts rounded; elytra of ovate shape, strongly widened at
apical part, widest part after the midline; elytra with long, dense hairs along suture.

Macrocyrtus Heller, 1912

Genus is divided into two subgenera: Exmacrocyrtus Schultze, 1924-365 represented by six species: M.
(E.) erosus Pascoe, 1871, M. (E.) ilocanus Schultze, 1918, M. (E.) negrito Heller, 1912, M. (E.)
pseudopolitus Heller, 1921, M. (E.) caerulans Rukmane, 2019, M. (E.) fulgidus Rukmane, 2019 and
Macrocyrtus Heller, 1912 represented by nine species: M. (M.) babuyanensis Genka &Y oshitake, 2019,
M. (M.) benguetanus Schultze, 1917, M. (M.) castaenus Pascoe, 1881, M. (M.) contractus Chevrolat,
1881, M. (M.) montanus Schultze, 1917, M. (M.) splendidus Genka &Yoshitake, 2019, M. (M.)
trilineatus Schultze, 1918, M. (M.) helleri Janczyk, 1956, M. (M.) stellarum Rukmane, 2019. All species
are distributed at Luzon Island.

General characters: antennae thin, antennal scape reach behind the distal margin of the eye; eyes small,
slightly or not convex from outline of the head; rostrum without dorsal cross groove; hind tibia with
large, rare, hitinized growths.

Exmacrocyrtus Schultze: shape of elytra ovate of ellipsoidal, in lateral view strongly curved, with
impression along the apex.

Macrocyrtus: elytra in lateral view flattened.

The new taxa are mainly distinguishable from other species with unique scale marking on prothorax
and elytra with the main argument for distinguish: different shape of male penis.
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Metapocyrtus Heller, 1912-337

The largest genera in the tribe Pachyrhynchini with total number of species 308. Genus is divided into
seven subgenera: Artapocyrtus Heller, 1912 (32 species), Dolichocephalocyrtus Schultze, 1925 (27
species), Metapocyrtus Heller, 1912 (95 species), Orthocyrtus Heller, 1912 (48 species), Sclerocyrtus
Heller, 1912 (4 species), Sphenomorphoidea Heller, 1912 (14 species), Trachycyrtus Heller, 1912 (58
species) and additional 20 species, that are not yet classified into any subgenera.

Rostrum longer than wide, except in Artapocyrtus (length and width equal); base of rostrum with deep
cross groove; antennal scrobe near or at apex of rostrum; medial longitudinal groove and variable shape
impression at basal part of rostrum present; eyes medium sized, small; antenae thin, length of segments
variable; antennal scape just before or reach distal margin of the eye; prothorax punctured except
Orthocyrtus with even prothorax.

Artapocyrtus Heller: rostrum square shaped or trapezoidal, length and width equal.

Dolichocephalocyrtus Schultze: rostrum long and narrow, basal part dorsally with hump-shaped bulge;
cross groove reaches inner margin of eye; lateral parts of rostrum along genae with triangular-shaped
impression.

Metapocyrtus Heller: rostrum with rounded dorso-lateral sides; elytra of elliptic or ovate shape; anterior
margin of prothorax uneven, strungly punctured.

Orthocyrtus Heller: rostrum with sharp dorso-lateral parts; in dorsal contour rostrum straight, with
lateral impression along cross groove.

Sclerocyrtus Heller: dorso-lateral edge of rostrum sharp; prothorax punctured, without groove before
anterior margin; elytra punctured into puncture rows, followed by even puncture intervals.

Sphenomorphoidea Heller: head between eyes curved, strongly punctured; cross groove till inner
margin of eye or longer; elytra strongly punctured in all length without puncture rows.

Trachycyrtus Heller: Both prothorax and elytra strongly punctured.

Out of 308 species, 139 have Luzon wide distribution, 78 are known from Mindanao, 61 from Visayas
but 7 species are Philippine present without exact distribution data.

Genus Metapocyrtus is well known to mimic the members of the genus Pachyrhynchus: for one species
of Pachyrhynchus, one or more species of Metapocyrtus mimicry can be found. During the collection
of material, it was concluded, that Metapocyrtus individuals are more common and present in higher
number than Pachyrhynchus.

Nothapocyrtus Heller, 1912-334
Genus is represented by one species from Luzon Island: N. translucidus Heller, 1912.

General characters: Rostrum longer than wide, with wide, deep longitudinal groove that reach medial
part of the forehead; eyes big, curved outside the outline of the head; antennal scape reach antennal
margin of prothorax; elytra flattened in lateral view, in dorsal view strongly curved, narrowed towards
apex.

Pantorhytes Faust, 1892-193
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= PantorrhytesHeller, 1935-157
Genus is represented with 77 species from Papua New Guinea and Solomon Islands.

General characters: red, roundish growths on elytra in most of the species; body and legs densely
covered with short, white hairs; prothorax strongly wrinkled; rostrum short and wide, with present cross
and longitudinal groove, impression at basal part and one more impression along mouth; antennae thick,
not reaching distal margin of the eye.

Proapocyrtus Schultze, 1918

Genus represented with two species, one from Luzon Island: P. luzonicus Schultze, 1934 and one from
Visayas Island group: P. insularis Schultze, 1918.

General characters: rostrum with expressed medial longitudinal groove to medial part of forehead and
cross groove at base; first and second segments of antennae of the same length; prothorax dorsally
flattened, with cross groove before anterior and posterior margin; elytra dorsally flattened, lateral parts
curved in sharp angle, with triangular impression at each of the elytron along apex; apex of each elytron
not connected.

Pseudapocyrtus Heller, 1912-326

Genus represented with 12 species: P. exsectus Heller, 1912, P. productus Heller, 1912 (Philippines);
P. formicarius Heller, 1912, P. imitator Heller, 1912, P. schandenbergi Heller, 1912, P. multipunctatus
Schultze, 1918, P. apicatus Schultze, 1922, P. multianulatus Heller, 1929, P. legoskyi Link &Zettel,
2012, P. madelaensis Rukmane-Barbale, 2021, P. robertsstasinskisi Rukmane-Barbale, 2021 (Luzon);
P. catanduanensis Schultze, 1922 (Catanduanes).

General characters: rostrum curved dorsally, with cross groove at base of the forehead; medial
longitudinal groove in all length; eyes small, not expressed from the outline of the head; antennae thin,
scape reach inner margin of the eye. Newly described P. madelaensis can be distinguished by strongly
extended, rounded elytra, in lateral view impressed ventrally. Newly described P. robertsstasinskisi can
be distinguished by completely black body without scally markings; eyes bigger, more strongly
expressed from outline of the head; apex of elytra of square shape in males.

Sphenomorpha Behrens, 1887-339
Genus represented with 18 species with Indonesia wide distribution.

General characters: prothorax strongly rounded to spherical; elytra flattened in lateral view; body with
strong, metallic glow; eyes big, strongly convex from the outline of the head; rostrum widened to apex,
bulging at apical part, impressed at basal part; antennae thin, longer that distal margin of the eye.

Trichomacrocyrtus Y oshitake, 2018

Genus represented with seven species, with Luzon wide distribution: 7. calostigma Y oshitake, 2018, T.
chlorostigma Yoshitake, 2018, T. hierogliphicus Schultze, 1917, T. kalinganus Schultze, 1922, T.
trivittatus Schultze, 1922, T. caerulans Rukmane, 2019, T. nubes Rukmane-Barbale, 2022.
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General characters: hind tibia with thick, dense long hairs along inner margin; rostrum without dorsal
cross groove; I and I segments of tarsus wide.

Newly described 7. caerulans can be differed by presence of blue scales on prothorax and elytra;
large eyes that are strongly convex from outline of the head and specific shape of male penis.

GENUS PACHYRHYNCHUS GERMAR, 1824

= Sphaerogaster Dejean, 1821-95; = Somatodes Schoenherr, 1823-1139; = Sphoerogaster Letreille,
1825-391; = Sphaerogaster Sturm, 1826-197; = Sphoenogaster Berthold, 1827-386; = Pachirhinus
Latreille, 1828-596; = Pochyrhynchus Laporte, 1840-301; = Pachyrhinchus Desmarest, 1842-313; =
Pachyrhincus Desmarest, 1842-313; = Pachyrrhynchus Gemminger and Harold, 1871-2243

PACHYRHYNCHUS GERMAR, 1824 ZOOGEOGRAPHY IN ORIENTAL REGION

The last summary on the distribution of the species of the genus Pachyrhynchus was published in 1923,
in Schultze’s monograph. The data includes distribution of 85 species and 13 subspecies. Since 2012,
the total number of species in the genus has increased significantly, especially in less studied Islands
such as Samar, Leyte and Mindanao Island. The largest increase in the number of species was found on
the Island of Mindanao, where number of species increased by 37 and reached 51. This can be explained
by new species deposits from Mt. Apo Nature Park and Bukidnon Highlands. The west of the Island —
the mountainous region of Zamboanga — has also been explored more widely. On the Island of Luzon,
the total number of species increased from 55 to 79 (24 new species).

On the 173 species of the genus Pachyrhynchus, 160 are distributed on Luzon Island (46%), 51 on
Mindanao (29%), 19 on Samar and Visayas Islands (11%), 9 on Mindoro (5%), 8 on Panay and Lubang
Islands (5%). One species was found on the Island of Romblon, where no species records were recorded
previously. Outside the Philippine archipelago, eight species are distributed in Taiwan and four in
Indonesia. The biogeographic origin of the species is oceanic, which explains the reason why none of
the species is found on the Island of Palawan and Sulu, which are separated from the main Islands of
the Philippine archipelago by a barrier. The flora and fauna of Palawan Island is more similar of that of
China, while the Sulu Islands complex has its own unique flora and fauna, not like the fauna of the
nearby Island of Mindanao. No species are known to be distributed on Borneo or mainland Asia, which
further confirms the fact of the oceanic origin and distribution of the species. The distribution of species
is limited by the inability of individuals to move by flying as well as the need for specific environmental
conditions — mountain ecosystems [25, 38].

The new distribution data reveal that most species are endemic and occur on a specific island or part of
an island. 12 species occur on more than one island: P. moniliferus (Luzon, Mindoro, Samar), P.
multipunctatus (Luzon, Samar), while the other 10 are distributed on Island complexes where the islands
separated from each other during the last ice age (PAIC). Mindanao Island compex: P. speciosus, P.
regius, P. venustus, P. signatus), Luzona Island complex: P. orbifer, P. phaleratus, P. decussatus, P.
apicatus, P. moellendorfi, P. rukmaneae). Rest of the 148 species are distributed only on one specific
Island. The species distributed on several islands of the Philippine archipelago are most likely of older
origin and have spread across the islands from the Philippines to the Ryukyus and the Mollucas
(Indonesia). Such a spread would have been possible during the Miocene — Pleistocene period, when
the islands were close to each other and spread with the help of plants or other animals would have been
possible. As confirmed by Schultze [87] and Su et. Al. [95] studies, passive distribution of species with
the help of plants is possible.
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When analysing the distribution and occurrence of species within the islands, several distribution trends
were observed. In the Island of Mindanao, the Zamboanga and Bangsamoro regions are characterized
as isolated from the rest of the island, and the species composition is unique and does not overlap with
the rest of the island. In the central part of the island — Caraga, Soccskagen, Davao and the south of the
island, these is a possible exchange of species flow, for example, P. anichtchenkoi is distributed in all
the central regions of Mindanao and the north of the island, but is not found in Zamboanga. In summary,
Zamboanga Peninsula has three species, Northern Mindanao 30, Davao 18, Soccskargen 23, Caraga 22
and Bangsamoro six. On the Island of Luzon, the distribution of species can also be observed in
separate, interconnected to mountain regions. 47 species are distributed in Cagayan Valley, 39 in
Cordillera Valley, 25 in Central Luzon, 20 in Calabarzon, 8 in Ilocos and Bicol, 6 in Marinduque.

Based on the supplemented distribution data, as well as the analysis of the morphological features of
the genus, it is possible to hypothesize that the origin of the species can be found on the Island of Luzon
with the highest intensity of species diversity. Respectively, the species from the Island of Luzon, which
is considered the centre of distribution, moved northward to the islands of Taiwan, where several
subspecies of P. orbifer and P. moniliferus occur on the islands of the Cagayan Valley between Luzon
and Taiwan. In the southern direction, the species has spread to the island of Mindanao and in the
western direction to the nearest Indonesian Islands. This is also confirmed by Van Dam et. Al. [73]
phylogenetic studies showing that the genera of the Mindanao species are derived from several Luzon
species.

ANALYSES OF MORPHOLOGICAL CHARACTERS AND GENITALIA

Members of the genus Pachyrhynchus is characterised by relatively small size from 10 to 30mm with
reduced underwings; body colour: black, blue-black, copper, red, purple, gold, or green; antennae black;
characteristic markings of coloured scales of various shape and size on head, prothorax and elytra.

Head: shape ovate to rounded; rostrum: characters of the rostrum is one of the main features to
distinguish genus Pachyrhynchus from other genera within the tribe Pachyrhynchini. Rostrum in dorsal
view: deep cross groove at medial part, one cross groove at base of forehead, apical part bulged dorsally,
straight in dorsal contour, one large or two smaller size central impression at medial part, shape and
size of impression is species specific; central longitudinal groove from base of forehead to cross groove,
length of longitudinal groove species specific: from base of forehead, from central part of forehead or
distal edge of forehead; basal part with central impression, shape and size of which is species specific:
roundish, triangular or square — shaped; in lateral view: in lateral contour straight up to middle, apical
part bulged dorsally, apex curved downwards; basal part with deep impression that is species specific;
ventral part: width of ventral part is species specific, part of the species not reaching antennal scrobe
in dorsal view, part of the species reaching over 1/3 of width of the rostrum at each side; proportion of
width and length of rostrum 1:1 for most of the species; forehead: smooth, slightly punctured or
moderately punctured; rostrum smooth to pubescent; lateral parts with shorter hairs at central part to
longer hairs near mouth; ventral part covered with long hairs; eyes and genae: compared to other genera
of the tribe Pachyrhynchini, members of the genus Pachyrhynchus have medium sized, spherical eyes
that are convex from outline of the head; convexity and size compared to width of the forehead is species
specific: from Y4 to %2 of the width of the forehead. Genae smooth for most of the species, marked with
single scales of round to ovate shape or irregular shape scale patches.

Vertex: partly covered by prothorax, smooth for most of the species to slightly punctured, straight;
tempus: depending on size of the eye: area near the eye wrinkled for species with bigger eyes and
smooth for species with smaller eyes; antennal scrobe: deep, from slightly before apex of rostrum

57



along dorso-lateral margin, moderately curved downwards, sharp angle at medial part and straight to
ventral part.

Antennae: consists of 11 segments; scape: length equal to length of the rest of the segments combined,
proportion can slightly vary to each side depending on species; shape narrowed at base, widened to
apex, flattened in lateral view; scape not reaching distal margin of the eye; funicle: contain of seven
segments (antennomeres), | segment longer than the rest, longer than wide; II segment shorter than I,
longer that III — VII, longer than wide; segments III to VII equal in length and width; precise size
proportion of segments I, II and III — VII is species specific; club: ovate to rounded shape, contain of
three segments that are equal for most of the species; Il segments can be wider or shorter compared to
I and III depending on species.

Prothorax: smooth to slightly punctured, covered with colourful scales of various shape and colour
that form dots, stripes, spots or irregular shape markings; curvarutes in dorsal contour strongly vary
between the species: P. moniliferus, P. erichsoni species group can be characterised by nearly spherical
shape of prothorax with strongly rounded dorsal contour, widest point just at the middle; P. congestus,
P. ardentius species groups can be characterised by ovate shape, with moderately curved dorsal contour,
widened from anterior margin, widest point just before the middle, then narrowed to basal 3/4 and
straight to subbasal part, slightly widened along posterior margin; P. inclytus species group can be
characterised by rectangle-shaped prothorax, in dorsal contour slightly rounded to nearly straight, in
lateral contour curvature slight or straight (P. disgestus) in all length, to spherical (P. orbifer); anterior
margin of prothorax in most species slightly curver upwards, with cross groove at subapical part, groove
can be reduced, interrupted or uninterrupted; posterior margin straight or curved upwards, with cross
groove at sub basal part.

Abdomen: abdominal segments: segments I and II fused together, strongly wrinkled near coxa, medial
part impressed, posterior margin with rare, single colourful scales of round to ovate shape, slightly
covers segment III; segment III smooth, slightly impressed, posterior margin straight, lateral parts
slightly wrinkled, in most species a roundish spot of colourful scales on each of the lateral parts;
segments [V and V straight, lateral parts slightly wrinkled; anal segment of ovate to triangular shape,
outer margin densely covered with short, light hairs, inner margin impressed at medial part in most
species; presence of hairs or setae on each of the segments is species specific: from dense, long hairs in
all length to rare setae in all length except apex with longer hairs; metathorax strongly wrinkled, smooth
to pubescent, with grooves along coxa, lateral parts marked with scally spots.

Elytra: shape is strongly variable among species: globular, short elytra with lateral parts strongly
rounded; ovate, elongated elytra with moderately rounded lateral parts; narrow, lanceolate elytra; apex:
sharp / rounded / extended / square shaped in dorsal view; elytron can be connected along apex or
separate; by shaped of elytra it is easy to distinguish sex of the individuals: larger, more strongly
rounded elytra with strongly expressed apex in females while slender, smaller elytra with less extended
apex in males; suture smooth in most of the species or with furrow; scutellum partly of completely
covered, shape triangular to roundish; structure: smooth, without puncture or expressed intervals of
puncture rows (P. smaragdinus, P. venustus) / elytra punctured in all length (P. apoensis, P. nitcisi) /
elytra punctured in equal, smooth puncture rows that form intervals (P. orbifer, P. cabrasae) / elytra
with deep furrows and puncture rows (P. lacunosus); in most species pubescence and longer hairs is
present only along apex, with exception with longer hairs in all length; various shape and colour scally
markings on elytra that is slightly variable within the species.

Legs: hind, middle and front legs are of similar conformation; coxae wrinkled; femur narrowed at base,
widened to widest medial part, impressed along inner margin at subapical part and firmly rounded along
apex; pubescent in all length; presence of scally spot or single scales along internal margin or scally
line that circumscribes the femur is species variable; tibia equal in width in all length, curved ventrally,
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inner margin covered with long, light hairs to small growths; base opened, with mucrones; I and II
segments of tarsus equal, segment III bigger, claws shorter than length of the tarsus, ventral part densely
covered with long, light hairs.

Genitalia: Males: shape of male aedeagus is very important character in species delimitation: length,
width and curvature are species specific. In most of the species penis in lateral view is curved upwards
to medial portion, then redirected ventrally forming shape of semicircle; shape of apex straight, curved
downwards, rounded, sharp or extended square shaped; ostium rounded or sharpened at base, in lateral
view straight or overhang the margin; parameres curved ventrally, length varies from 1:3 to 1:1 (length
of parameres: length of aedegal body); in dorsal view straight in all length to widened along base, apex
narrowed, expressed. Females: shape of the ovipositor slightly varies among different species with
variable length according to size of the individual; ovipositor in dorsal view with one growth at each
lateral margin along the apex; sternite VIII of semi-circular shape with rare, long hairs along outer
margin; spermatheca with specific growth, base straight, curved outwards or impressed.

Eversion of endophallus: additional method to distinguish species with similar morphological
characters is analyses of endophallus of male penis. Shape of ejaculation tract, shape of hitinized
copulation end, curvatures and impressions at the base, shape in lateral and dorsal view are all important
characters that strongly vary among different species.

THE NEW TAXONS OF THE TRIBE PACHYRHYNCHINI

The overall number of newly described taxons consist of 50 species and four subspecies which are 54
new taxons. Status of one species is raised to species level.

37 species and four subspecies described in the genus Pachyrhynchus: P. kraslavae Rukmane &
BarSevskis, 2016, P. marinduquensis Rukmane & BarSevskis, 2016, P. cabrasae Rukmane &
Barsevskis, 2016, P. nitcisi Rukmane & BarSevskis, 2016, P. antonkozlovi Rukmane & BarSevskis,
2016, P. shavrini Rukmane & BarSevskis, 2016, P. anichtchenkoi Rukmane & BarSevskis, 2016, P.
valainisi Rukmane & BarSevskis, 2016, P. barsevskisi Rukmane, 2016, P. domino Rukmane, 2016, P.
pseudhalconensis Rukmane, 2016, P. rebus Rukmane, 2016, P. tikoi Rukmane, 2016, P. miltoni Cabras
& Rukmane, 2016, P. ilgas Rukmane, 2017, P. orientalis Rukmane, 2017, P. occidentalis Rukmane,
2017, P. neoabsurdus Rukmane, 2017, P. banglas Bollino, Sandel & Rukmane, 2017, P. esperanza
Bollino, Sandel & Rukmane, 2017, P. felipeae Rukmane & Cabras, 2018, P. franciscoi Rukmane &
Cabras, 2018, P. layroni Rukmane & Cabras, 2018, P. sergejevae Rukmane, 2018, P. torresi Rukmane,
2018, P. ottomerkli Rukmane, 2019, P. sagittatus Rukmane, 2019, P. tetramaculatus Rukmane, 2019,
P. kirklayroni Rukmane, 2019, P. aedamlayroni Rukmane, 2019, P. mindoroensis Rukmane & Hava,
2020, P. yoshitakei Bollino, Rukmane & Mohagan, 2020, P. imitans Bollino, Rukmane & Mohagan,
2020, P. bollinoi Rukmane-Barbale, 2020, P. cinereomaculatus Rukmane-Barbale, 2020, P.
subpalidius Rukmane-Barbale, 2022; P. cebrem Patano & Rukmane-Barbale, 2023;

P. méllendorffi marinduquanus Rukmane, 2018, P. moniliferus babuyanensis Rukmane, 2018, P.
moniliferus herbidus Rukmane, 2018, P. decussatus catanduanensis Rukmane-Barbale, 2020.

P. cruciatus Schultze, 1923 raised to species level.
One species is described in the genus Apocyrtus: A. auroraensis Rukmane-Barbale, 2020.

Four species described in the genus Eupachyrrhynchus: E. auromaculatus Rukmane, 2019, E. barbalsi
Rukmane, 2019, E. barsevskisi Rukmane, 2019, E. viridimaculatus Rukmane, 2019.

One species described in the genus Expachyrhynchus: E. palawanensis Rukmane, 2019.
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Three species described in the genus Macrocyrtus: M. (M.) stellarum, Rukmane, 2019, M. (E.)
caerulans Rukmane, 2019, M. (E.) fulgidus Rukmane, 2019.

Two species described in the genus Trichomacrocyrtus ginti: T. caerulans Rukmane, 2019, T. nubes
Rukmane-Barbale, 2022.

Two species described in the genus Pseudapocyrtus: P. madelaensis Rukmane-Barbale, 2021, P.
robertsstasinskisi Rukmane-Barbale, 2021.

Species descriptions are created by detailed analysis of the morphological features of each taxon.
Species specific characters are included in descriptions. As one of the main characters for species
distinguishing is the shape of the male genitalia, which, because of the hard chitinous layer, in consistent
within the species but varies outside the species.

One of the techniques for the classification of species is the division into species groups, where each
species group include a set of species with a group-specific set of morphological characters.

CONCLUSIONS

1. In the Oriental fauna, 641 species of the 17 genera are listed within the tribe Pachyrhynchini.
173 species belong to genus Pachyrhynchus Germar, 1824. 50 taxons of the tribe
Pachyrhynchini were found to ne new to science, 37 species and four subspecies were newly
discovered in the genus Pachyrhynchus Germar, 1824. Each genus of the tribe Pachyrhynchini
can be easily distinguished by comparison of rostrum, length of antennal scape, shape of elytra
or specific generic characters.

2. The faunistic data obtained during the study significantly expands the knowledge on the
variation, distribution, and occurrence of the species. For 152 species the distribution range has
been supplemented, data on 21 species are known only from the original description.
Distributional data of the genus Pachyrhynchus are presented in scientific publication. The
biggest Island of Philippine archipelago, Luzon is represented by 80 species (46%), Mindanao
by 51 (29%), Samar and Visayas by 19 (11%), Mindoro by 9 (5%), Panay and Lubang by §
(5%). 12 species are known from outside the Philippine archipelago at Islands of Indonesia and
Taiwan.

3. As a result of the research, an annotated catalog of the fauna of the Pachyrhynchus Germar,
1824 was compiled. The catalogue includes 145 species, since from publication of the catalogue
28 new species have been described and published within the genus.

4. During the study, unique data on the biology of the tribe Pachyrhynchini in several protected
areas of the Island of Mindanao were collected, the data is compiled in three publications. In
was concluded that the determining environmental factor for species of the genus
Pachyrhynchus is the height above sea level and specimens are found at 700m and above, unlike
members of the genus Metapocyrtus, where specimens are found at lower altitudes and in
urbanized areas.

5. It was concluded that for distinguishing distant species it is possible to use external
morphological features, such as the shape of elytra and prothorax. To distinguish species groups
the shape of male genitalia and shape of female spermatheca. Within the species groups the
shape of the internal sac of the male aedeagus
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