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Yearcaemuvie konnecu!

[Ipennaraemsbiii BameMy BHUMaHHIO COOPHUK MatepuaioB 4-ro MexmayHapo-
HOI'0 cemMuHapa «becrio3BOHOYHBIE B KOJUIEKIMAX 300MAPKOB U MHCEKTAPHUEB)» OT-
paXkaeT HOBBIE NEPCIIEKTUBHBIE HAIIPABICHUS Pa3BUTHUsA 300mapkoB. CemuHap, op-
raHu3oBaHHbll EBpoasuarckoil PernonansHoil Accoumanueilt 3oomapkoB U AKBa-
puymoB (EAPA3A) u ee Paboueil rpymnmoi 1o Ha3eMHBIM U IPECHOBOAHBIM O€cCIIO-
3BOHOYHBIM, COCTOSIIICA B MOCKOBCKOM TOCYyAapCTBEHHOM 3001mapke ¢ 18 mo 23 ok-
Ta0pst 2010 r. IIpoBeneHue Takoro ceMuHapa cTajao Xopolieil Tpaauiuein. Briepsoie
OH BBILIEN 3a Npenesbl MOCKOBCKOTro 300Mapka. B ero opranuzanuu v npoBeACHUN
HapaBHE C COTPYAHUKAMU MOCKOBCKOTO 300MapKa aKTUBHOE y4acTUE MPUHUMAIU
coTpyaHUKU ['ocygapcTBeHHOro /[apBHHOBCKOrO My3e€si, C KOTOPBIM 300MapK CBS-
3bIBAIOT MHOTHE JECATUIIETHS APYKObl U MAapTHEPCTBA, IJl€ MPOBOAWIACH TLICHAP-
Has 4acTb CEMUHAapa.

OprkoMHUTET CEeMHHAapa BBIpaXXaeT TIyOOKYI0 MPU3HATEIBHOCTh IUPEKTOPY
['ocymapctBenHoro JlapBMHOBCKOTO My3es 3acily’KEHHOMY pPaOOTHUKY KYJIbTYpPBI
P® A.N. KirokuHoit u 3aBenyronuM otaenamu mysest O.A. I'Bo3zneBoit 1 M.M. I'a-
74, KypaTopy 3KCIHO3HIIMU KUBBIX Oecro3BoHOUHBIX «becrnos-ranepes» O.A. Tka-
yeBy, corpyaHukam MockoBckoro Jloma 6abouek (Bcepoccuiickuii BbICTaBOUHBIN
ueHTp), ero PR-aupekTopy A. KynemoBy u kyparopy akcno3uuuu «Minizoo» B.A.
3axapyeHKO, 4YaCTHOMY MaJI€OHTOJIOTUYECKOMY MYy3€l0 «JIeqHUKOBBIN mepuomy M
ero nupekropy @.K. [llugnosckomy, a tak ke ['.A. JlekapeBy u BceM COTpyJHUKAM
MoCKOBCKOro 300mapka, IOMOTABIIMM B OpraHU3allMy U MPOBEICHUH 3TOrO CEMU-
Hapa.

B cemunape yuactBoBasio 119 yenoBek, mpeAacTaBisBIIMX 58 300MapKOB U
IpYyrux opranu3anuii u3 8 rocymapcts: Poccuu, Pecnnybnuku benapych, YkpauHnsl,
JlatBuu, Ocronun, Utanuu, Beurpun u lIBeunu.

Jloxiianel ceMuHapa MokKas3aiau 3HAYUTEIBHO BO3POCIIMM 3a MOCIEIHUE TOJbI
MHTEPEC K COJIEPIKaHMUI0, Pa3BEICHUIO 0€CITO3BOHOYHBIX U CO3JJaHUIO0 HOBBIX JKCIIO-
3ULHAN B 300M1apPKaX U IPYTUX 300J0THYECKUX OPTraHU3aAUsX.

B yucne tem, 00Cy)kaaBIuXxcs B X0Ji€ CEMUHaApa, 0co00e MECTO 3aHUMAaET TeMa
MIOMOIH JIFOJSM C OTPAHUYEHHBIMU BO3MOXHOCTSIMH, U B MEPBYIO OUEPEIb JCTSIM.
MocCKOBCKHI1 3001apK MHOTHE TOJbI IPOBOAUT OOJBLIYIO pabOTy B 3TOM HaIpasJie-
HuU. ONBIT HAallMX MOCKOBCKMX KOJUIEr IOKa3bIBAET, KAK JJIA ITOW LEIU MOTYT
OBITh UCIIOIB30BaHbI Pa3IUYHbIC BUIbl O€CITIO3BOHOYHBIX, COJIEpKAILIUECS B 300Map-
KaX M MHCEKTApUSX. DKCKYPCHM [JIs AETEH C OTPAHMYEHHBIMH BO3MO>KHOCTSIMH,
BKJIIOYAIONINE B ce0sl MPSMON KOHTAaKT C HEKOTOPHIMH BUJAMU HACEKOMBIX U JpY-
rux OeClO3BOHOYHBIX, JUOO C UX MYJISDKaMM, YCIEIIHO MPOBOJIMINCH U B [lapBu-
HOBCKOM MYy3€€, 1 BO MHOTMX €BpPOIEHCKUX 300IapKax, B T. 4. B 300Mapke ApTUC
r. AMcrepaama. [nanupytorcs onu B OyyiieM 1 B MOCKOBCKOM 300MapKe.

IIpoBeaenue 4-ro MexayHapogHOro cemuHapa «becrno3BoOHOUHbBIE B KOJUICK-
IIUSAX 300MAPKOB W WHCEKTApueB» ObUIO mpuypodeHo K 10-metuto BbicTaBkU «MH-
CEKTOMUS» — YHUKAIBHOW 00pa30BaTeIbHON IKCIIO3UIIMHA OECIIO3BOHOYHBIX KUBOT-
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HBIX, OTKpbITOH B MockoBckoM 300mapke 10 HosiOpst 2000 r. OHa sBisieTcst mpooo-
pa3oM HOBOT'O COBPEMEHHOI0 naBuiboHa «MHCeKTapuii», CTpPOUTENBCTBO KOTOPOIO
IJIaHUPYeTCs: B MOCKOBCKOM 300I1apKe.

CeMuHap NpOAEMOHCTPUPOBAN, YTO 3a MOCIEIHEE BpEeMsI KOJUYECTBO IKCIIO-
3UIMI OECMO3BOHOYHBIX B 300MapKax M HHCEKTapusix Poccum u Apyrux crpaH
YMHOKMJIOCh, CYIIECTBEHHO PACIIMPWICS M MX BHIOBOM coctaB. He ciydaitHo sM-
OJeMoii ceMrHapa cTajo U300pa’keHue TOJI0BBI OJTHOTO U3 HEAABHO MOSIBUBLINXCS B
KOJUIEKL[USIX UHCEKTAPUEB, U B TOM YHCJIE B KOJUIEKIIMM MOCKOBCKOIO 300I1apKa 3K-
30THYECKOr0 MPSMOKPBIJIOT0 — MPOCKONUU. TEHAEHIMsI pocTa BUIOBOIO pa3HOO00-
pasusi 0eCIIO3BOHOYHBIX, Ka4eCTBa 00pa30BaTEIHLHON U MPUPOJOOXPAHHON PaOOTHI,
npoBoauMoi 3oomapkamMu EAPA3A, orpaxkena B OOJBIIMHCTBE COOOIICHUM, BO-
HIEIINX B 3TOT COOPHUK. XOYETCsI BEPUTh, YTO BIEPEIU HAC XKICT POKICHUE HO-
BBIX, COBPEMEHHBIX JKCIO3UIIMH, cOBMemammux B cebe Texnomornn XXI Beka c
JYUYIIUMU TPAAULMSIMU POCCUUCKUX U 3apyOEkKHBIX 300MaPKOB U €CTECTBEHHOHA-
YUYHBIX MY3€eB.

B.B. Cnuyun

Ilpeoceoamensv Opekomumema cemunapa,
Ilpe3udoenm EAPA3A,

I'enepanvuutit oupexkmop Mockoeckozo

20Cy0apcmeeHHo20 300NapKa,
Axaoemux PAEH

Dear Colleagues,

The present collection of proceedings of the Fourth International Workshop on
Invertebrates in Zoos and Insectariums reflects new trends in zoo development. The
Workshop was organized by the Eurasian Regional Association of Zoos and Aquar-
iums (EARAZA) and its Working Group on Terrestrial and Freshwater Inverte-
brates, and held at the Moscow Zoo on October 18 through 23, 2010. These work-
shops have now become a tradition, and the last one expanded beyond the limits of
the Moscow Zoo, to include its partner of many years, the State Darwin Museum,
whose staff had participated in preparing and conducting the Workshop, and whose
premises became the venue for some of the workshop events.

The Workshop Organizing Committee is very grateful to the Director of the
State Darwin Museum Anna Klyukina and Museum Department Heads Olga
Gvozdeva and Marina Galich, to the Curator of the live invertebrate exhibit “Inver-
tebrates Galery” Oleg Tkachev, to PR Director of the Moscow Butterfly House of
the All-Russian Exhibition Center Andrey Kuleshov and its staff, to the Curator of
the Minizoo Exhibit Vasiliy Zakharchenko, to the private paleontological museum
Ice Age and its Director Fedor Shidlovsky, to George Lekarev and all the staff of
the Moscow Zoo who helped to prepare and conduct the Workshop.
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The Workshop was attended by 119 participants representing 58 institutions
from eight countries — Russia, the Republic of Belarus, Ukraine, Latvia, Estonia, Ita-
ly, Hungary and Sweden.

Presentations delivered at the Workshop showed a clearly growing trend to-
wards maintaining and breeding invertebrates in zoos and similar institutions, linked
to the design of new exhibits for holding and displaying these collections.

A prominent place among the topics presented at the Workshop was occupied
by targeting people with limited abilities, primarily children. A vast amount of
work in this area has been done at the Moscow Zoo. Our Moscow colleagues have
accumulated a great experience in using for this purpose various species of inverte-
brate animals that can be kept in insectariums and zoos. Guided tours for children
with limited abilities that included direct contact with several species of insects and
other invertebrates or their models have been successfully conducted at the Darwin
Museum and in many European zoos, including the Artis Zoo in Amsterdam. Such
guided tours will also be conducted in the future at the Moscow Zoo.

The Fourth International Workshop on Invertebrates in Zoos and Insectariums
was timed to coincide with the celebration of the 10™ anniversary of “Insecttopia”, a
unique educational exhibition of invertebrates that was opened at the Moscow Zoo
on November 10, 2000. It will become the prototype for the new modern insectari-
um pavilion that is to be constructed at the Moscow Zoo.

The Workshop has brought to light a great increase in the numbers of inverte-
brate exhibits that had occurred in the recent times at Russian zoos and insectariums
and abroad, and the significantly expanded taxonomic variety that is represented in
these collections.

It was no accident that the image of the head of Proscopia, an exotic insect
from the order Orthoptera that has joined insectarium collections, including that of
the Moscow Zoo, only recently, was chosen as the logo of the Workshop. The re-
cent trend towards the growth of taxonomic diversity of invertebrates and the quali-
ty of conservation and education work conducted by EARAZA zoos is reflected in
most papers that have become part of these proceedings. We would like to believe
that the future will bring more new contemporary exhibits that combine the best tra-
ditions of Russian and foreign zoos and museums of natural history with the ad-
vanced technologies of the 21% century.

Vladimir Spitsin

Chairman of the Workshop Organizing Committee
President of EARAZA

General Director of State Moscow Zoo

Academician of Russian Academy of Natural Sciences



Puc. 1. Yuactauku 4-ro MexayHapogHoro cemuHapa «becrno3BoHOUHbBIE B KOJUIEKIIUAX 300MaPKOB U UHCEKTapUeB» (PoTo
A.B. ABasnoBa)

Fig. 1. Participants of the 4th International EARAZA Workshop "Invertebrates in Zoo and Insectarium Collections" (photo
by A. Avalov).
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BbicmalBke

B NnaBunboHe «®ayHa NHaoHe3nn»
B MockoBCcKkoM 300napke

Puc. 2. 1lnakat, nocBsiieHHbId 10-neturo BeicTaBku «MHCEekTONMSI» B MOCKOBCKOM
3oomapke, 2010 r. (komnax E.O. iBanoBoi-OcTarneHko).

Fig. 2. Poster on 10th anniversary of the exhibition "Insecttopia" in the Moscow
Z00, 2010 (collage by E. Ivanova-Ostapenko).
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Puc. 3. Dxcno3unus BeicTaBku «MHCekTonus» B MockoBckoMm 3oomapke, 2010 r.
(poto E.}O. Trauesoit)
Fig. 3. Exposition "Insecttopia" in the Moscow Zoo, 2010 (photo by E. Tkacheva).
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Puc. 4. Dxcno3unusa BbicTaBkM «MHcekTonus» B MockoBckoM 3oomapke, 2010 r.
(doto E.IO. TkaueBoii)
Fig. 4. Exposition "Insecttopia" in the Moscow Zoo, 2010 (photo by E. Tkacheva).
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TEHAEHIIMH H ITIEPCIIEKTHBbBI PABBHTHSA KOAAEKITHUIH
BECIIO3BOHOYHBIX B BOCTOYHOH EBPOIIE H CHBHUPH

M.B. Bepe3un
Pabouas rpymnmna no Ha3eMHBIM U MPECHOBOIHBIM Oecro3BOHOUYHBIM EAPA3A,
r. Mocksa, Poccus

B nacrosimeMm cooOmieHnd aBTOPOM cCiejiaHa MOMbITKA aHajdu3a OIyOJIUKO-
BaHHOM B OTKPBITOM MeYaTH U UHTEpHETE HWH(POpMaIK 00 U3MEHEHUSX B KOJUICK-
USX JKUBBIX OECMO3BOHOYHBIX NMpeuMyliecTBeHHO 30onapkoB crpadn CHI' u ban-
THHU, Ipou3omeamux 3a nocieanue 5 net (bepesun, 2005).

Bcero, mo uMmeroneiicss B HallleM paclopsKEHUUM HHPOpMAlLUU, B CTpaHax
owiBiero CCCP, a taxke yactnuno Yexun u INonemum, B 2010 1. HaCUMTHIBAIOCH HE
menee 106 opranuzamuii 300J0THMUECKOT0 TPOGUis, MOCTOSHHO COACpPIKAIIUX B
CBOUX KOJUIEKIHSIX OECITO3BOHOYHBIX XMUBOTHBIX, BKJIIOYAsl KaK Ha3eMHbIC, TaK H
MIPECHOBOJHBIE U B MEHBIIEH CTerneHu mMopckue Buabl (Tabn. 1). PeanbHo ke ux
YHUCJIO0 MOXET ObITh 3HAUUTENbHO BhIIE. [10 rocygapcTBaM 3TH KOJIJIEKIIUU pacipe-
JeJIeHbl caeayomuM oopazom: Apmenus — 1, benapyce — 2, I'py3us — 1, Kazaxcran
— 3, JlarBus — 2, JIutBa — 1, Momnnosa — 1, Ilonsma — 1, Poccust — 76, Y30ekucran —
1, Ykpauna — 11,Yexus — 5, Ocronus — 1.

Tabnuya 1. VI3MeHeHUsI KOJUYECTBEHHOTO COCTaBa KOJIJICKIMI KHUBEIX OCCII03BO-
HOYHBIX B 300JI0TUYECKUX opraHuzaiusx Bocrounoit EBponsl u CeBepHoit A3uu B
2005-2010 rr.

becno3BoHOYHBIE 3oonapku - 3oonapku H Opranuzanuu, | Beero
YIICHBI JIpyrue opra- | He BOILLIE/IINE
EAPA3A* HU3aIUH, He B UH(OPM.
COCTOSIIIIHE cOOpHUK
B EAPA3A* EAPA3A**
KonunuectBo BugoB | 2005 | 2010 | 2005 |2010 |2005 |2010 |2005 |2010
Menee 5 7 4 6 6 - - 13 10
5-14 16 16 10 5 9 9 35 30
15-29 7 10 3 6 10 24 20 40
30-49 3 4 1 2 1 4 5 10
50-99 1 7 1 1 2 2 4 10
He menee 100 1 4 1 1 - 1 2 6
Bcero 35 45 22 21 22 40 79 106

* KonmmaecTBO BUAOB B KOJUICKIHAX TAHO MO O(HUIINAIEHBIM OITy OJTMKOBAHHBIM
naHHbeIM:  MHpopmarmonnsiii coopuuk EAPA3A, B. 25 (2006) u B. 30 (2011).
** [1o ompOCHBIM CBEICHUSAM U WHpopManuu u3 MIHTepHeTa.
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OO0111ee KOMMYECTBO COJAEPXKAIIMXCA B 3THX KOJUIEKIUSX BHJIOB OECO3BO-
HOYHBIX I0Ka HE MOJAAETCSI KOPPEKTHOMY aHAJIM3y B CBSA3U C OTCYTCTBUEM IOJIHBIX
BUJIOBBIX CIIUCKOB U TPYIHOCTSMH BHJAOBOM HIEHTU(PUKAIIMU OECIIO3BOHOYHBIX.
[IpuMeuarenbHO, 4TO TIO OIEHKE COTPYAHUKOB Kad. a3HTOoMOsIoruu MI'Y u Poccuii-
CKOM pecIyOJIMKAaHCKOM CTAaHIIMM 3alllUThl PACTEHUM, BIIEPBbIC MPOBOJMBIIUX B
1987 r. B macmtabax Bcero CoBerckoro Coro3a MHBEHTApU3AIIUIO KYJIBTYP HACEKO-
MBIX U KJEIIEH C LEJbI0 ONPEACIICHNs pa3Maxa UX MacCOBOIO Pa3BEIEHUS U KOOp-
JUHAIMU 3TOU pabOoThI, B JIA0OpATOPHSAX 73 Pa3iaUMYHBIX HAYYHBIX, CEITbCKOXO3S5M-
CTBEHHBIX M oOpaszoBatenbHbIX yupexaeHuit CCCP pa3Bogmnock 255 BumoB Hace-
KOMBIX ¥ 29 BUJIOB KJICIIEeH MPEUMYIIECTBEHHO IS IeJIe OMOJIOTHYECKOT0 METO 1A
OOpBOBI C BpPEAUTENSIMU, TEHETUUECKUX U OUOJOTHYECKUX uccienoBanuii (YepHbl-
mieB, [eBsTkuH, AxatoB, 1988). B 1987 r. TonbKO B KOJUIEKIIMHU OT/AENIa HAYYHBIX
uccienoBannii MockoBckoro 3oomapka M.U. JlebeneBbim coaepkanoch 16 Kyib-
Typ TPONMYECKUX HACEKOMBIX. DOJBIIMHCTBO ATUX KOJUIEKIMM B Hayane 1990-x B
CBSA3M C YKOHOMHYECKUMHU TPYAHOCTSAMH U PEOpPraHU3aLMEN MpEeKpaTUIN CBOE CY-
LIECTBOBAHUE.

bonpmas yacTh aHAIW3UPYEMBIX HAMU KOJUIEKIIMN MNPUXOAUTCS Ha rocylap-
CTBEHHBIE 300MapKH U 3k30Tapuymbl (50) 1 Ha apyrue rocyJapcTBEHHbIE OpraHu-
3aruu (33), B T. 4.: gerckue skojoruueckue (14), BY3w1 (8), HUU (9), 6uonoruye-
CKHE M KpaeBeaueckue myseu (2). OcralibHble - KOMMEPYECKHUE OpraHU3alUu 30-
OBBICTABOYHOTO M 300TOproBoro npoduis (23). 45 300mMapkoB U APYyTUX OpraHu3a-
uuid (mm 46 %) BXxoasaT B EBpoa3naTcKylo perMOHAIbHYIO aCCOLMAIMIO 300MIapKOB
u akBapuymoB (EAPA3A). IIpu stom cpenu unenoB EAPA3A (63) xots 6w1 1 BuA
0ecro3BOHOYHBIX UMEIOT Oosiee 71 % 300mapKoB.

OnHoM U3 3aMETHBIX TEHACHIUN (HOPMUPOBAHHS 300JI0THUECKUX KOJICKIUHN 32
MOCJIEIHUE TISATH JIET CTAJIO 3aMEeTHOE yBeandyeHue (Ha 29 %) yucia 300napKoB U Jp.
opranmzanuiit EAPA3A, Brimtouaronux OeCro3BOHOYHBIX B CBOM KoJuleKiuu. [Ipu
3TOM IPOUCXOJUT YKPYIHEHHE KOJJIEKIHMA OECrO3BOHOYHBIX: YMCIO KOJUIEKIUH,
cojiepKalux He MeHee 15 BUIOB, yBenU4Yuiaoch Ooliee yeM B 2 paza — ¢ 12 no 25.
3a mocneaHue ro/ibl MOSBUIOCH OOJBIIOE YHUCIO HOBBIX KOJIJIEKIMHA OECIO3BOHOY-
HbIX: B 30omapkax (Tammunckuii, JIeHuHrpaackuid, SpocimaBckuii u ap.), My3esx
(I'ocynapctBennbiii JlappuHoBckuit My3el, pkyTckuii 001acTHON KpaeBeIuecKuit
My3ei), B yueOHbIXx opranm3aiusix (CTaBpomoJbCKUil TOCYAapCTBEHHBIN arpapHbIil
YHUBEPCUTET, bpecrckuii roCcyaapCTBEHHBIN YHUBEPCHUTET), Hay4HO-
uccienoBarenbckux HHCTUTYTaX (MucTUTYT 00Mmei reHeTnku uM. H.M. BaBunosa)
U KoMMepueckux opranm3aiusx (MockoBckuii Jlom 6abouek, AxBaJloro, Anraii-
CKM 300JI0rM4ecKuil LeHTp). [Ipu 3TOM 10J19 KpYyHHBIX KOJUIEKUUNA C KOJTUYECTBOM
BuoB Ooiniee 30 Beipocna 1o 25 %, a ymcno koJutekiuii, cogepxamux 100 u 6omnee
BHUJIOB, JOCTUTJIO mecth: MockoBckui, JIennHrpaackuii 1 TalNIMHCKUI 300MapKH,
¢upma Axsa Jloro, [lonenxuii 3003k30Tapuym, bpecTckuii rocyjapcTBEHHBIN yHU-
BEPCUTET, U3 HUX IEepBbIe yeThIpe BXOAAT B EAPA3A. B HEKOTOpBIX 300I1apKax, Ta-
KuX Kak Mockosckull, JIennnrpanckuii 1 TamkeHTCKUM 300mapku U Prkckuii 30-
ocajl JUisl pa3BUTHUSL KOJUIEKIIUN M SKCIO3UIIMNA OECIIO3BOHOUYHBIX, & TaK)Ke pa3Beie-
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HUS KOPMOBBIX HACEKOMBIX, ObUIM OpPraHW30BaHbI CIELHHMAIbHBIC MOJAPa3ACICHUS
(uHCekTapuymbl). HecoMHEHHO, 3TOMY MPOIIECCY CMOCOOCTBOBAIM MPOBOAUMEIE B
MockosckoM 3o00mapke ¢ 2001 r. perynsipasle MexayHapoaHble cemMuHapsl EAPA-
3A «becno3BOHOYHBIE B KOJUIEKIUSAX 300MIapPKOB U MHCEKTapUEB», B KOTOPHIX 3a 10
jet npuHsiio ydactue 6osee 300 crienmanucToB u3 16 cTpaH, U METOAMYECKAs U
KOHCYJIbTaTUBHAS JESITENIbHOCTh Paboueli rpymiibl M0 Ha3eMHBIM U IIPECHOBOHBIM
6ecmo3BoHOUYHBEIM EAPA3A.

B cBs3u ¢ oTcyTcTBHEM MeECTa U1l HOCTOSIHHBIX 3KCIIO3ULIMI MHOTHE 300IAPKU
MPOBOJISAT CIIEIMATU3UPOBAHHBIE CE30HHBIE BBICTABKM OECIO3BOHOYHBIX M3 CBOUX
KOJUICKUWM, Kak, Hamnpumep, JleHuHrpajackuii 3oomapk, TamimHCKuN 300mapK,
Tynbckuii s3k30Tapuym, Prkckuil 300caj (10 NOSIBIEHUS MTOCTOSSHHOW 3KCIIO3UIUN )
u ap. Hekoropeie 300mapku 3aKJIFOYAIOT JTOTOBOPHI HA OPraHU3ALMI0 MOCTOSHHBIX
VI BPEMEHHBIX DKCIIO3MIIMA HACEKOMBIX, B T. 4. 0a00YeK, Ha UX TEPPUTOPHUH
YaCTHBIMM JHMIAMHU WU opranuzanusMu (YenssOunckuit 3oomnapk, JIeHUHrpaackui
3oonapk, MkeBckuit 30omnapk, Kazanckuii 300060tcan, EkarepunOyprckuii 300napk,
Opecckuit nenbpunapuii, Kuesckuit 3oonapk, Hukonaesckuii 30o0napk u ap.).

B 4uciie M”HTEPECHBIX HOBBIX 3KCIO3UIIMI 300MaPKOB MOKHO OTMETUThH TaKUE
HKCIIO3UIIMK OOILIECTBEHHBIX HACEKOMBIX KaK CEMbs IIMEJNIeH B 3aCTEKJICHHOM ITHE B
PuxckoM 300caly MU MHOrOypOBHEBas SKCIIO3UIIMS MypaBbeB-JIMCTOPE30B B Jlat-
raiibckoM 3oomnapke (r. JayraBmuic, JlatBus). B Kpacnosipckom napke ¢iopsl u
daynsl «PoeB Pyueii» u SIpocnaBckoM 300mapke TakKe CO37aHbl WU MPOEKTHUDPY-
IOTCS HOBBIE JKCIO3UIIMU OECMO3BOHOYHBIX, B T. Y. MypPaBbEB-JTUCTOPE30B. DKCIIO-
3UIMHM OOIIECTBEHHBIX HACEKOMBIX BCETJ]a OYEHBb MPUBJICKATEIHHBI U TT0O3HABATEIb-
HBI JJIsI IOCETUTENEH B CBSI3U C UX JUHAMUYHOCTHIO U BO3MOXKHOCTBIO HAOJIOAATh
CJIO’KHbBIE€ B3aUMOOTHOUIEHUS MEXIY OTACIbHBIMU YWICHAMU CEMbH (KOJIOHHH).

B nocnennee Bpemsi HaOIOJaeTCA 3HAYUTEIBHBIN POCT YUCIA KOJUICKIUNA K-
BbIX OECIIO3BOHOYHBIX B KOMMEPUECKUX OpPraHU3aIUsAX U Y YACTHBIX JIMII, CBS3aH-
HBII C opraHu3aluei 0OJIBIIOr0 YKCia CE30HHBIX, MEPEABMIKHBIX M CTAIIMOHAPHBIX
BBICTABOK O€CMO3BOHOYHBIX, U, B MEPBYIO o4yepeanb, 0a004YeK, BO MHOTUX TOpojiax
EBponetickoit vactu Poccuu u B Menblei crenenn — Cubupu u Jlansuero Bocroxa.
Cpean 4acTHBIX JIUI] — JIIOOUTENIeH coJepKaHusi OECIIO3BOHOUHBIX, POUCXOIUT IO-
CTEIEHHOE CMELIEHUE UHTEPECA OT COAEPKaHUS U Pa3BEeACHUS TPAIULIMOHHBIX May-
KOB-NITUIEEIOB U MAJOYHUKOB K YJIUTKAM, TapakaHaM, *KyKamM U MypaBbsiM. B
ONPEAECICHHOMN CTEIEHU 3TO CBA3aHO C Pa3BUTHUEM aJJIEPTUU HA BOJIOCKHU MTULEEIOB
y MHOTUX JIIOOUTENICH, KOTOPHIM MPUXOJUTCA OTKA3BIBATHCS OT WX JajJbHEHIIETO
COJIEpKaHMUsI, U TPYJHOCTHIO OOECIEUECHHS CBEKUMHU KOPMaMHU MAJIOYHUKOB.

IlepBble KpaTKOBpPEMEHHBIE KOMMEPUECKHUE BBICTABKM KUBBIX OECIIO3BOHOY-
HBIX, B T. 4. JIeTatomux 6adodek, B Poccun Obutn opranu3oBanbl B IT. UpkyTcke u
MockBe coOTBETCTBEHHO B Hauasie U KoHEe 1990-x ronos. B 2000-2011 rr. cocros-
JIUCh MHOTOYMCJICHHBIE CE30HHBIE BBICTABKM 0abOueKk M APYyrux OeCrO3BOHOYHBIX
BO MHOTMX ropojax kak B EBpomeiickoit wactu Poccum (rr. MockBa, CaHKT-
[lerepOypr, Anamna, Jlazapesckoe, Couu, Kpacuongap, Wxesck, Kupos, [lensa, Ca-
Mapa, YibsHoBck, Ka3anp, Yda, TonbsatTn, Yaesaaorck, Cei3panb, Huwxauit Hos-
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ropon, Bomxkckuit, Mypom, Branumup, Apxanrensck, Caparos, Crapsiii Ockou,
Taranpor, HoBopoccuiick, Apmasup, Tyna u ap.), Tak 1 B Cubupu u Ha [lanbHem
Bocroxke (Cypryt, Omck, Tromens, UpkyTck, HoBocubupck, biarosemienck, Xaba-
poBck, BnaauBocTok), a takke Ha Ykpaune ([loneuk, Hukomnaes, Onecca, Snra,
Kues, Yepkaccol). OcoO€HHO MHOTO BBICTABOK IPOJOJIKUTEIHHOCTBIO OT 2 HEJENb
10 2 mecsnes ctano npoBoauThes B 2009-201 Ironax.

[TosiBUBIIKMECS B IOCIEIHHE TOAbl BO MHOTMX ropojax Poccuu mocTtosiHHbIE
KOMMeEpYeCKre (YacTHbIE) BBICTABKH KHUBBIX (CBOOOJHO JeTarommx) 0Oabouex
(«mapkm», «cajbl» UIN «A0Ma» 0a004eK) OOBIYHO COYETAIOTCS C IEMOHCTpaluel B
TeppapuyMax IpPyrux OECHO3BOHOYHBIX, a TAKXKE TPOMUYECKUX PACTCHHH, amdu-
OMii, peNTUIMI U MEJKHX NTHLl U KOJUIEKIMI CyXHWX HaceKOoMbIX. MX miomanp He
npesbiiaeT 300 M? 1 pacnoI0KEHbI OHU MTPEUMYIIIECTBEHHO HAa CBOOOIHBIX TIIOIIA-
JITX B TOPTOBBIX WJIM BBICTaBOUYHBIX KoMmruiekcax (MockoBckuit Jlom baGouex Ha
BBII, Hwuxeropoackuit {om 6abouek, Ilepmckuii, ExarepunOyprckuii, Poctos-
ckuii-Ha-Jlony, HoBocuOupckuii u Camapckuii mapkud Tponudyeckux 0abouek, Bbl-
ctaBku <«OKuBble Tponnuyeckue 6adouku» B IlanbmoBoi opanxepee TaBpuueckoro
caga 1. Cankt-IlerepOypra u B TOProBo-pa3BieKaTeIbHOM KOMIUIEKCE «ApeHay, T.
Boponex, Can xuBbix 6a6ouek "Mungo" r. Cankr-IletrepOypra u ap.). Bpemennsie
BBICTABKM YacTO Pa3MEIIAIOTCA B OCBEIIAEMBIX TOJBKO MCKYCCTBEHHBIM CBETOM 3a-
JaxX MECTHBIX KpaeBeI4eCKUX, UCTOPUYECKUX U OMOJOTrMUYECKHX MY3€€B U XYJI0Ke-
CTBEHHBIX Tanepeil. Kak mokaspiBaeT aHaim3 OMyOJIMKOBaHHOW HMH(OpMAIUHU, B
ClIy4yae yclexa BPEMEHHBIX BBICTABOK B 3THX I'OpPOJIax BCKOpE IMOSBISAIOTCS IOCTO-
SHHBIE BBICTaBKH, YTO T'OBOPUT O CUCTEMHOM IOJXO0J€ OPraHU3aTOPOB K 3TOMY HO-
BOMY OM3HECY M «CETEBOM XapaKTepe» MHOTMX COBPEMEHHBIX BBICTABOK 0aboOdeK.
HecMmoTpst Ha HeCKpBhIBaeMbIi CKEIICHUC HEKOTOPBIX OM3HECMEHOB, C KOTOPHIMHU aB-
TOPY MPHUXOIWIOCH OOCYXIaTh MPOEKTHI dKcro3unmii 6adouex B Hadanme 2000-x,
OMBIT MOCJIEHUX JIET MOKA3bIBAET MPAKTUYECKH MOBCEMECTHBIM MHTEPEC POCCUU-
CKHUX Tpa)xJaH K 3KCHO3MUHUAM TPONMHUECKUX 0a0ouyeK, 0COOEHHO 332 BO3ZMOXHOCTb
KOHTAaKTa C KUBbIMH Oaboukamu. [1o 3TO# nmpuymMHe Takue BHICTABKU OKAa3bIBAIOTCS
0€3yCIIOBHO BBITOJHBIMH C Y4E€TOM CpPaBHUTEIBLHO HEOOJBIIUX 3aTpaT Ha UX opra-
HU3AILMIO U CPABHUTEIILHO CKPOMHOE 0(OPMIICHUE U BBICOKOW CTOMMOCTH BXOJHBIX
owiero (250-300 p.). [Ipu 3TOoM PKOHOMHUSI Ha 3aTpaTax Ha TPAHCIOPTUPOBKY, CO-
BPEMEHHOE MPEIU3NOHHOE KIMMAaTUYeCKoe 000PyJ0BaHNE, OCBETUTEIIBHYIO TEXHU-
Ky ¥ T.II. 9aCTO IPUBOJUT K 3HAYUTEIHHBIM IMOTEPSIM Ha CTAJUU BbIX0oJa 6abodek u3
KYKOJIOK U COKPAIIIEHHIO CPOKa KU3HU 0ab0ueKk Ha MHOTHX TaKMX 3Kcro3uuusax. Ha
TAaKMX BBICTABKaX, Kak IPABUJIO, YCTPAUBAKOTCS PpPa3BJIEKATEIbHbIE MEPOIPHUATHUS
(cBanbOBI, TOPIKECTBA U T.I1.) M BEACTCSA TOPTOBIISl CyBEHUpPAMHU (U3 TeX ke 6abouek),
U XOTSl TaM MPOBOJATCA AKCKYPCHU UM MMEIOTCS MH(POPMALIMOHHBIE CTEHIIbl U WH-
TEPHET-CaiThl, 00pa30BaTEIbHBIA YPOBEHb TAKHX BBHICTABOK CPaBHUTEIBHO HU3KHUH.

OcTaeTcsi OTKPBITBIM BONPOC O JIETUTUMHOCTH IOJYYEHUS OpraHu3aTopamu
noA0OHBIX BBICTABOK KYKOJIOK 0abouek, T.K. B Poccuu HET moka peaqbHO HU OJHOU
(bupmbl, KOTOpas AEHCTBUTEIBHO Obl 3aHMMAlaCh WX PA3BEACHUEM IO MOJHOMY
HUKITY («OT sidla 10 sSi1ay), B CBS3HU C TPYAOEMKOCTBIO M JOPOTOBU3HOM Mpoiiecca
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B POCCHUHCKHX YCJIOBHUSAX, a 0(DOPMIICHHE TOJIHOTO TaKeTa pa3pelIuTeIbHbIX W Ta-
MOKCHHBIX JJOKYMEHTOB — JIOPOTOCTOSIIIAs U JUTUTEIbHAs MPOIEAYpa, B YaCTHOCTH,
M3-32 HECOBEPIIICHCTBA HOPMATUBHBIX JOKYMEHTOB B c(pepe KapaHTHUHHOTO U BETe-
PUHAPHOTO KOHTPOJIs. YacThie CChUIKM Ha YCIENTHOE MacCOBOE Pa3BeCHUE TPOIIH-
yeckux 06adouek B Kpacnogapckom kpae, Kuese, Mockse uiu naxe B Cypryre moka
HE MMEIOT CBOEro JIOKYMEHTAJbHOTO MOATBEpkIeHUA. Kpome 3TOro, poccuiickue
bunmanbl MeXTyHApOIHBIX cyk0 skcnpecc-goctaBku (DHL u np.) wacto odurm-
JIbHO OTKAa3bIBAIOTCSI MTPOBO3UTH MOCHUIKU C KyKOoJKamu 0abouek. B cBs3u ¢ atum
KYKOJIKA 0abo4ek peryisipHo jaocTaBisitorces B Poccuro m3-3a pyOexa ¢ Tporuye-
ckux ¢pepm LlentpanpHoii Amepuku (Kocta-Puka) u FOro-Boctounoit Azum (Ma-
naitzusa, Gununnunel, TalBaHb U Ap.), a Takxke u3 EBponsl (BenukoOpurtanus, Hu-
JIepJIaH/bl), KaK TPABWIIO, YEpe3 TPEThHU TOCYAapcTBa. B CBs3M C BBIHYXICHHOU
JUTATEITEHOCTBIO TIEPEBO3KH KauyeCTBO KYKOJIOK 3HAYUTENHHO YXYAIMIAETCS — BO Bpe-
Ms TPAHCIIOPTHPOBKH B KOHTEHWHEpaxX OHU YaCTO MEPErpeBarOTCsS WM IMepeoxJa-
XKIAIOTCS U HEPEJAKO TEepechIxaloT. B pe3ysbraTe 3TOro BBIXOJ U3 KYKOJIOK HETO-
BPEXKICHHBIX U HOPMAJIBHO JICTAIOIIMX 0a00YeK OYeHb HU3KUN, YaCTO 3HAYUTEIHHO
menbie 70 %. Hepeako Ha Takux BbICTaBKaxX JAEMOHCTPUPYIOTCS M BUJbI 0a00uek
pp. Troides, Ornithoptera, Trogonoptera, Haxoadmuecs: B crnuckax [IpunoxeHuit
CUTEC.

OTaenbHO HY)KHO CKa3aTh O TaK HA3bIBAEMBIX «CAIFOTax 0a00YEK» M «GKUBBIX
OoTKpbITKax». «CantoTel 6abo4ex» nosiBuianchk B CIIIA u opueHTUpOBaHBI OBLITH, KaK
MPaBUIJIO, Ha JIETKO Pa3BOJAMMbBIC MECTHBIC BHUBI 0a004eK. by yun BhIMyIIIEHHBIMH
Ha TOP)KECTBAX B CaJlaX M Ha Jy)KalKax, OHU BO3BPAIAINCh B UX €CTECTBEHHBIE Me-
croobuTanus. Jta uaes nossuinack B Poccun B Hayane 2000-x u ObICTpO TpaHc-
dbopMupoBaIach MPAKTUYECKH B aMOPATbHBIA OM3HEC, KOTOPHIM Cceidac BO MHOTHX
ropomax Poccun BmosHE YCIENTHO 3aHUMAIOTCS AecATKH GupMm. IS «camtoToBy»
poccuiickue OM3HECMEHBI UCIIOIBb3YIOT UCKIIOUYUTEIHHO TPOIMUYECKHE BHIBI 0a00-
YeK, BBIBOJAMMBIC U3 UMIIOPTUPYEMBIX KYKOJIOK, IPUYEM B JIFOOOE BpeMs ronaa. by-
Jy4d BBITTYIICHHBIMA Ha TOP)KECTBAX, CBaah0ax M T.J. B OAHKETHBIX 3aJIaX, PeCTO-
paHax M Jaxe IepkBax 0a00YKM HEM3MEHHO MOTUOAI0T B NIEPBBIE YK€ YAChI UIIH CYT-
ku. MHorna oco0o cepio60apHble MIMEHUHHUKHA UM «BUHOBHUKWY TOPKECTB IMPU-
HOCST Takux 0ab0yeK Ha CIIEAYIOUIUI JeHb B 300IapK, HO MOCJIE I0JIrOr0 HaXO0X/Ie-
HUS B KOPOOKax Iepes] BHITYCKOM «Call0Ta» M B HEMPHUTOIAHBIX JJIsI HUX CYyXHUX I0-
MEIIEHUSX Taknue 6a00UYKM YacTO YK€ HE MOTYT CAMOCTOSITEIbHO MUTATHCS U OBICT-
po morubarot. B jieTHEe BpeMs Mmociie «CalfoTOBY TPOMUYECKHEe 0A00UYKH YacTO BBI-
JICTAIOT Ha YJIUIy ¥ TOTJA B IICHTPEe MOCKBBI, MOYKHO, HAIIPUMED, YBHUJICTh MapsIIe-
ro PK30THUYECKOTro mapycHuka PymsHiieBa. To ke MOXKHO CKa3aTh M O CYBEHHPAx B
BUJIC XPAHAINXCS B KOHBEPTax >KUBBIX 0abouek, 4To, 0€3yCIOBHO, JOJKHO TPH-
pPaBHUBATHCS K )KECTOKOMY OOpAICHUIO C KUBOTHBIMH.

B cBs3u ¢ pazBuTHEM MHTEpEca K COJAEPIKAHHUIO B JOMAITHUX YCIOBHSIX M JKC-
MOHUPOBAHUIO HAa BBICTABKAX TEPPAPUYMHBIX >KMBOTHBIX, B YACTHOCTH XHIIIHBIX
YICHHCTOHOTHX, B 3HAYUTEILHON Mepe YBEINYUIACh MTOTPEOHOCTh B MPOU3BOCTBE
KUBBIX KOPMOB, U, MpexkJe Bcero, HacekoMbiX. B crpanax EBponst u B CILIA stoT
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BOIIPOC YK€ JIaBHO U YCHEIIHO PEIIeH — CYIIECTBYET MHOKECTBO OOJIBIINUX U MaJbIX
KOMMeEpYECKUX (pupM, CrielMaIu3uPyIOIIUXCSl Ha Pa3BEICHUN T€X WM UHBIX BUIOB
KOPMOBBIX HAaCEKOMBIX U MPEJIararolinux UX Kak JOUTEISIM-TeppapuyMUCTaM, TaK
U 3o0omnapkaMm. KpoMe 3TOro, MHOrux KOPMOBBIX HACEKOMBIX HEKOTOpBIE (PUPMBI
CTaJId Pa3BOJUTH B KaUECTBE MPUMAHOK JJis pbIOHOM joBIM. B Poccuu stoT mpo-
LIECC TOJBKO HAYMHAETCS, IOATOMY IIPOU3BOJICTBO KOPMOBBIX HACEKOMBIX OCTAETCS
IIOKA YJIEJIOM OTAEJIbHBIX 3HTY3MACTOB MJIM MAJIEHBKHUX YAaCTHBIX MHCEKTapHEB, I10-
CTaBJAIOIIMX MEJIKHUMHM NapTHSIMH KOPMOBBIX HACEKOMBIX B 300Mara3MHbl M Ha
«IItrnunii peIHOKY» WK mpejyiaramux ux yepe3 Murtepner. [losromy Habmronaro-
1ieecs B IIOCJIEIHUE TOIbI IIOSIBIICHUE HA POCCUMCKOM PBIHKE KOPMOBBIX HACEKOMBIX
NEPBBIX CIEMUANTU3UPOBAHHBIX (UPM, MPOU3BOAAIIUX CBEPUKOB, TAPAKaHOB M Ca-
paHYy B MPOMBIIUICHHBIX MacITadax, MOXHO MPUBETCTBOBATH (B JaHHOM 0030pe
OHM CIIELMAJIBbHO HE paccMaTpuBaroTcs). OQHAKO 300MapKU MOKAa BBIHYKIECHBI pe-
marh nNpodseMy oO0ecrnedeHus CBOMX YKMBOTHBIX KOPMOBBIMH HACEKOMBIMHU CaMO-
CTOSITENIbHO — CO3/1aBaTh y ceOsl 1abopaTopuu MO UX Pa3BEACHUIO (110 ATOMY MyTH
paHee MmouuiM MHorue 3oomapku: MockoBckuii, Puxckuii, HoBocuOupckuii, Kam-
yaTCcKui, JIeHunrpajackuid, Anmatuickui, TamkeHTckui, TylnbCKuil SK30Tapuym
U JIp.) WM MOKyNaTh UX y 4acTHbIX Jull. C Ipyroi CTOPOHBI, OO/IKETHbIE OPTraHu-
3allUY, KaKUMU SIBJISIETCS. OOJIBIIMHCTBO POCCUHMCKHMX 300IApKOB, JOJKHBI COOJIIO-
nath nosioxkeHus denepanbHoro 3akona Ne 94-d3 o roczakynkax. DTo mpeamoa-
raeT BBICTABJIICHUE 3aKa30B Ha IIOCTABKy KOPMOBBIX HACEKOMBIX Ha JJIEKTPOHHBIC
TOPTH U, B CBA3M C 3THM, O'PAaHUYMBAET BO3MOXKHOCTb OINEPATHUBHOIO NMpUOOpeTe-
HUS Y (PUPM-TIOCTABLUIMKOB HEOOXOJUMOTO KOJUYECTBA KUBBIX KOPMOBBIX HACEKO-
MBIX OIIPEIEIEHHON pa3MepHON KaTeropuu B J00oe Bpems roja. [loatomy B Hacto-
A1Iee BpeMsl POCCHIICKMM 300MapKaM, 00JagatoluM OOJbIIMM KOJIMYECTBOM Hace-
KOMOSITHBIX BHJIOB, I1€JIECOO0pa3HEe UMETh CBOM MOIIHOCTH I10 Pa3BEACHHUIO KOp-
MOBBIX HACEKOMBIX.

B nocnenHue ronpl cTajlivi akTUBHO Pa3BUBATLCA TOProBble PUPMBbI, Ipesiara-
I0lIME Ha pbIHKE U yepe3 MHTepHeTr Ooiblioe pa3HOOOpa3ue TPONUYecKux Oecro-
3BOHOYHBIX, YTO CeMUac 3HaYUTEIBHO YIPOIIAET 300M1apKaM Hayauo pOpMUpPOBaAHUS
cBOMX KoJuleKnMi. OHaKo MO-IIPEKHEMY OCTAIOTCA AKTYAJIbHBIMU BOIIPOCHI O JI0-
CTOBEPHOCTH OIPEAEICHUS] TAKCOHOMUUYECKON MPUHAMJIEKHOCTH OECrO3BOHOUHBIX
KUBOTHBIX, IOCTYNAIOMIMX B KOJUIEKIIMM 300IapKOB, U JUArHOCTUKH MX 3a00JieBa-
Huil. K coxasienuto, 10 cuX Mop HE MOSIBUIOCH CHELHUAIBHBIX MPOpECCHOHATbHBIX
PYKOBOJCTB I10 3TUM BOIIPOCAM Ha PYCCKOM S3BIKE.

OueBuIHO, YTO U 00pa3oBaTeNbHbIC,  KOMMEPUYECKHUE KOJUIEKIIUN U IKCIO3H-
1 6ecrno3BoHOYHBIX B BocTounoit EBponie u CeBepHoil A3uu pa3BuBaroTCs ceid-
yac ObICTPBIMU TeMIaMHu. ITO OOYCIOBIEHO POCTOM MHTEpeca K OECIIO3BOHOYHBIM,
C OJTHOW CTOPOHBI, a C IPYTOH CTOPOHBI — Ha3PEBIIEH HEOOXOIUMOCTRIO 3aHATH ITy-
CTOBaBLIYIO 10 cuX nop B cTpaHax ObiBiiero CCCP koMMepuecKyro HMIY, CBSI3aH-
HYIO C Pa3BEACHUEM U DKCIIOHUPOBAHUEM DTOU I'PYIIBI )KUBOTHBIX. XOpOUIEH TEH-
JNEHLHEN SBISIETCSA MPU ATOM POCT YKCIIA KPYIHBIX KOJUIEKIUNA, CO3JaBAEMBIX B 30-
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OImapKax M HMHCCKTapuyMax CICOUAINCTAMHU-3HTOMOJIOraMH, WU MOKHO HaACCTCH,
49TO B I[B,J'II::HCI\/'IﬂleM 9Ta TCHACHLINA 6YI[CT COXpaHAThBCA U YCHIINBATLCA.
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Summary

INVERTEBRATE COLLECTIONS IN EASTERN EUROPE
AND SIBERIA: TRENDS AND PROSPECTS

Mikhail Berezin
Terrestrial and Freshwater Invertebrates Working Group of EARAZA,
Moscow, Russia

In this message, the author made an attempt to analyze openly published press
and Internet information on the changes appearing for the last 5 years in the collec-
tions of live invertebrates in the zoos of, primarily, CIS and Baltic countries. (Be-
rezin, 2005).

According to the information available to us, there were at least 106 zoology-
related organizations housing invertebrates collections on permanent basis in 2010
on the territory of the ex-USSR countries, and also, partially, in Poland and Czech
Republic. These collections included terrestrial, fresh-water and, to a lesser extent,
sea-faring species (table. 1). In reality the number of such collections can be much
higher. The collections are divided between different countries as follows: Armenia
— 1, Belarus — 2, Georgia — 1, Kazakhstan — 3, Latvia — 2, Lithuania — 1, Moldova —
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1, Poland — 1, Russia — 76, Uzbekistan — 1, Ukraine — 11, Czech Republic — 5, Esto-
nia— 1.

Table 1. Changes in the quantitative composition of living invertebrates collections
in the zoological institutions in Eastern Europe and Northern Asia in 2005 and 2010.

Invertebrates Z00s —mem- | Zoos - are not | Institutes are | Total
bers of EARAZA not included
EARAZA* members* into EARA-
ZA database
kk
Number of species | 2005 | 2010 | 2005 | 2010 |2005 |2010 |2005 |2010
Less than 5 7 4 6 6 - - 13 10
5-14 16 16 10 5 9 9 35 30
15-29 7 10 3 6 10 24 20 40
30-49 3 4 1 2 1 4 5 10
50-99 1 7 1 1 4 10
At least 100 1 4 1 1 - 1 2 6
Total 35 45 22 21 22 40 79 106

* Number of species in the collections given to the official published data: Informational Issue
of EARAZA n. 25 (2006) and n. 30 (2011).
** By polling data and information from the Internet.

It is currently impossible to accurately analyze the total amount of inverte-

brate species in those collections due to the absence of full species lists, and the dif-
ficulties implied in identification of various invertebrate species.
It is of note, that in 1987 in the USSR there were 73 different scientific, agricultural
and educational institutions, which housed labs, where 255 species of insects and 29
species of mites were being kept (Chernyshev, Devyatkin, Akhatov, 1988). The ma-
jority of these collections were terminated due to economic difficulties and difficul-
ties of reorganization in the beginning of 1990s.

Most of the collections we are analyzing are run by government zoos and exo-
tartums (50) and other government organizations (33), including environmental or-
ganizations for children (14), universities (8), research labs (9), biological and local
history museums (2). The rest are commercial organizations, specializing in the are-
as of zoo-exhibition and zoo-sales (23). 45 zoos and other organizations (or 46 %)
are members of the Eurasian Regional Association of Zoos and Aquariums
(EARAZA). Of all EARAZA members (63), more then 71 % of zoos keep at least
one species of invertebrates.

One of the notable tendencies in the formation of zoological collections for the
last five years has been a significant increase (for 29 %) in the number of zoos and
other EARAZA organizations to include invertebrates in their collections. The col-
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lections themselves are also enlarging, the number of collections including more
then 15 species, for example, had almost doubled, from 12 to 25. A great number of
new invertebrates collections appeared in zoos (Tallinn, Leningrad, Yaroslavl, etc.),
in museums (State Darwin Museum, Irkutsk Regional Museum), in educational or-
ganizations, research institutions and commercial organizations. The number of big
collections, including more than 30 species, had increased for 25 %, while the
number of collections housing 100 or more species reached six: Moscow, Leningrad
and Tallinn Zoo, Aqua Logo Company, Donetsk zooexotarium, Brest State Univer-
sity. Four of those are members of EARAZA. Some zoos, like Moscow, Leningrad,
Tashkent and Riga zoos, created special divisions (Insectariums) in order to facili-
tate the growth of invertebrate expositions and to breed feeding insects. There is no
doubt, that this process was accelerated by the regular international EARAZA semi-
nars “Invertebrates in the collections of zoos and Insectariums” taking place in
Moscow zoo since 2001 and the methodical and consulting activity of the EARAZA
's work group for terrestrial and fresh-water invertebrates. The aforementioned sem-
inars were attended by more than 300 specialists from 16 countries over the course
of 10 years.

Due to the absence of space for permanent exhibitions, many zoos run special-
1zed seasonal exhibitions of invertebrates from their collections, or contact other or-
ganizations in order to run temporary or permanent exhibitions of insects, such as
butterflies. The examples are Leningrad Zoo, Tallinn Zoo, Tula exotarium.

Among the interesting new zoo expositions of social insects the following ex-
positions are of note: a family of bumblebees in a glass stump in Riga Zoo, and a
multilevel exposition of leaf-cutting ants in Latgales Zoo (in Daugavpils, Latvia).
New expositions of invertebrates, including leaf-cutting ants, were also created, or
are being designed in the Krasnoyarsk Park of flora and fauna “Roev Ruchey” and
Yaroslavl zoo. The expositions of social insects are always attractive and education-
al for visitors due to their dynamic nature and the ability to watch the intricate rela-
tionships between the members of a family (colony).

The number of private and commercial collections of live invertebrates has
been significantly increasing recently in connection with the creation of a large
number of seasonal, moveable and stationary exhibitions of invertebrates, primarily
butterflies, in many towns of European part of Russia, Siberia and The Far East.

In Russia, the first short-term exhibitions of live invertebrates, including flying
butterflies, appeared in Irkutsk and Moscow in the beginning and the end of 1990s
accordingly. In the period of 2000-2011 many seasonal exhibitions of butterflies and
other invertebrates took place in many towns in European part of Russia, in Siberia,
in the Far East and in Ukraine.

The permanent commercial and private exhibitions (“parks”, “gardens” or
“houses” of butterflies) of live (free flying) butterflies, that appeared in many towns
of Russia in recent years, are often combined with the demonstration of other inver-
tebrates in terrariums, as well as tropical plants, amphibians, reptiles, small birds
and the collections of dried insects. Their area usually does not exceed 300m? and
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they are mainly located in spare areas of commercial and exhibition centers. Tempo-
rary exhibitions are frequently located in artificially-lit halls of the local history mu-
seums, biological museums and art galleries. The experience of the latest years
shows a constant interest of Russian citizens for the expositions of tropical butter-
flies, especially ones, where live butterflies can be interacted with. That is the rea-
son why such exhibitions turn out to be profitable businesses, especially considering
the typically low running costs, relatively modest design, and the usually high entry
ticket prices (about 10 USD). Since the primary goal of such expositions is a show,
the educational level of them is relatively low.

Due to the development of interest in keeping terrarium animals as pets and for
exhibition purposes, particularly predatory arthropods, the need for the production
of live feeds, primarily insects, increased drastically. The problem is long ago
solved in the countries of Europe and in USA, where many big and small scale
companies, specializing in breeding of the different species of feed insects, exist.
Those companies supply both the zoos and the amateur terrarium keepers. Besides
that, some companies also breed many feed insects as fishing baits. This process is
only in it's beginning stages in Russia, and the production of feed insects is currently
in the hands of separate enthusiasts and small private insectariums, who typically
market them in small parties, sometimes over the Internet. Therefore, the emergence
of the first specialized companies producing the crickets, cockroaches and grass-
hoppers in the industrial scale on the Russian market of feed insects, observed in re-
cent years, is to be welcomed. The zoos, however, are currently still limited to solv-
ing the problem of supplying their animals with feed insects by creating their own
feed insect producing labs.

The latest years saw the emergence of trade companies, selling a big variety of
tropical invertebrates, including marketing over the Internet. That helps the zoos to
start forming their collections. Nevertheless, the questions of determining the relia-
bility of taxonomical identification of invertebrates entering the zoo's collection and
diagnosing of their illnesses are still actual.

Obviously, the educational and commercial invertebrate’s collections in East-
ern Europe and Siberia are quickly developing. Both the growing interest of the
public in invertebrates and the growing necessity to fill the commercial niche of
breeding and exhibiting this kind of animals, which was empty in the ex-USSR
countries until recently, attribute to this. A good tendency is the growth of the num-
ber of large scale collections being created in zoos and insectariums by professional
entomologists. This leads to a hope that this tendency will last and get stronger.
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CBOP H KYABTHBHUPOBAHHE OPUBATHIHBIX KAEIIEHN
B YCAOBHSIX AABOPATOPHH

M. I1l. Axbaes
MockoBcKasi rocyJapCTBEHHAs aKaIeMUsl BETepUHAPHOU MEAUIIMHBI 1 OMOTEXHOJIO-
run uM. K.1. Ckpsbuna, Poccus

Pa3paboTka mpuONIMKEHHBIX K €CTECTBEHHBIM YCIOBHSIM METOOB COJICPIKAHMS
pPa3TUYHBIX BUIOB HACEKOMBIX M MAYKOOOPA3HBIX UMEET OOJBINOE 3HAYCHHE, KaK B
oO1eit OMOJIOTHH, TaK M B MPUKIIATHOM aCIeKTe B 00JIACTU MEAUIIMHBI M BEeTepUHA-
pumn.

Jlst u3ydeHus MmaToreHe3a TaKUX CEPhEe3HBIX 3a00JIeBaHUN JKBAYHBIX JKHBOT-
HBIX, KaK MOHHME3UO03bI, HaM OBLIO HEOOXOIMMO pa3padoTaTh ONTUMAIBHBIE CIIOCO-
Obl JOJATOCPOYHOTO KYJIHTUBUPOBAHUS B YCIOBHUSAX JIaOOpAaTOPUH OPUOATHUIHBIX
KJICIeH — MPOMEXYTOUYHBIX X035€B 1iecTo p. Moniezia (Platyhelminthes: Cestoda:
Anoplocephalidae) ¢ tem, 4TOOBI UMETh BO3MOXKHOCTH 3apa3WUTh STHAT IHUCTHU-
HEPKOMJIAMH IIECTOJbI BO BCE Ce30HBI roga. C 3TOW IEIbI0 aBTOpaMHU H3ydaiach
OMOJIOTHS U ATOJIOTHS OpUOATUAHBIX (MAHIIMPHBIX) KIEIIEH, a TakKe JKOJOoruye-
ckre (HaKTOpbl KOHKPETHBIX OHMOTOIIOB, BIMSIONIME HA KU3HEICATECIHLHOCTh JTHUX
yieHucToHorux (Akbaes, 1976).

OpubaTtuauble, Wi naHypHelie kieny (oTpsa Acariformes, cem. Oribatidae) —
MHOTOYHCJICHHAs] TPYyIIa canpo(UTOB, OOUTAIONMINX B PAa3IUYHBIX CIOSIX IOYBHI,
pacnpocTpaHeHHasi BO Bcex crpaHax mwupa (3axBatkud, 1952; Forsslund, 1938). Ha
tepputopur Poccun nu CHI' o6uraror 6osee 500 BugoB opubartui, U3 KOTOPHIX 72
BU/Ia yYACTBYIOT B OHTOT€HE3€ MOHHE3UN U APYTUX I'eJIbMUHTOB.

Kak KOMITOHEHTHI OMOTreoIeHO3a OpHUOATH Bl UTPAIOT HECOMHEHHYIO ITOJIOKHU-
TEJNBbHYIO POJIb, YYacTBYsA B 00pa3oBaHuu rymyca. OpubaTuasl MUTAIOTCSA CyOcTpa-
TaMU pa3JiaralolluXxcsi pacTEHUM, JPEBECUHBI, criopamu, rudamu u T.1. OceHblo U
paHHEel BECHOM OHM IepepadaThIBAIOT JIMCTOBOM OIaJ MHOTHX JEPEBbEB, OCOOCHHO
ocuHsbl. B ycnoBusx HeuepHo3emss, B yactHoctr, MockoBckou, TBepckou, Biiagu-
MUPCKOHM 0051acTeld, e TyMyC He 3HAYUTEIBHO MOKPHIBAET MECUAHbIN CJIOW TIOYBHI,
OHM OOMTAIOT MCKIIIOUUTENILHO B TOJIIIE T'yMyca U NMPUKOPHEBON YACTU PACTEHUH.
Ha nyrax ¢ poBHBIM penbedOM OHM Hallle BCEro oOUTaroT Ha OyrpHUCTBIX MOYBAX,
IJIe 4aCTO BCTPEUYAIOTCS 3apOCIIie TPaBOM KPOTOBHHBI M MEJKHWE KyCTapHUKH. B
CMEIIAHHBIX JIeCaX HAauOOJIbIee UX KOJIMYECTBO OOUTACT B PHIXJION MOYBE C PaCTH-
TEJIbHBIMH OCTaTKaMM, HA KPOMKE sIM, KaHaB ¥ T. 1. [Ipu 3ToM Kiemu HaXxoasuTcs B
BEPXHEM CJIOC MOYBBI U B TIECOK HE MUTPHUPYIOT JaKe 3UMOM, OCTaBasICh B TyMYyCO-
BOM CJIO€ B COCTOSIHUM aHaOuo3a.

OaHuM U3 JTUMUTHPYIOUIUX (PAKTOPOB aKTUBHOCTH KIICLIEH CIY>KUT TeMIlepa-
Typa. Tak, B ycioBusx HedepHOo3eMbs, IO HAIIUM JaHHBIM, MAKCUMAJIbLHOE KOJIU-
4yecTBO Kiewen Scheloribates laevigatus (puc. 1) ¢ siiuamMu NpUXOAUTCS HA Ma,
Kor/1a HaOomaeTcs ux Hanbosiee BrIpakeHHas: (PU3UOIOTHYECKasi M JOKOMOTOpPHAs
aKTUBHOCTb, & MHUHHMMAJIbHOE — HA aBrycT. B KOHIle CEHTAOps penpoayKIus SHI]
HAYMHACT TOBBIMIATHCS, HO HACTYIUICHHE XOJIOJHOW TOTOJBI B OKTSIOpE OrpaHuYu-
BaeT WX Pa3BUTHE JIO CICAYIONICH BECHBI.
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Puc. 1. Knem Scheloribates laevigatus ¢ Tpems: QUHHAMHU LIECTO/I.
Fig. 1. The oribatid mite Scheloribates laevigatus with cestodes.

Byayun oueHb 4YyBCTBUTENBHBIMH K BIQXHOCTH, OpUOATHIbI, MO HAIIUM
HaOJI0ICHUSM, BO BpEeMsI T0KAJIUBOM MOr0/Ibl TP OTHOCUTEIBHOMN BIaQXKHOCTH BO3-
nyxa 90 % u Bblllle MUTPUPYIOT B BEPXHUE KPOMKHU KaHaB, PBOB, €CTECTBEHHBIX U
UCKYCCTBEHHBIX OyrpoB. M, HA000pOT, B OTCYTCTBHE OIS HPU OTHOCUTEIHHOM
BJIQXXHOCTH Bo3ayxa 70 % M HHM)KE OHM COBEPIIAIOT OOPATHYIO MUIPALMIO U 3aHU-
MaloT JHO 5IM, OyTrpoOB, KaHaB U T.J.

Metoanka c6opa 4 KyJbTHBUPOBAHUS OPUOATH]L

B kadecTBe OCHOBHBIX OOBEKTOB JJII cOOpa M KYJIbTUBUPOBAHUS B HCKYC-
CTBEHHBIX YCIIOBUSX HaMU ObUTH BBIOpAHBI MPEICTABUTEIIN TPEX POJOB OpHOATHI,
HamOoJiee YacTO MHBA3UPYEMbIX MOHHME3USIMU Ha €CTECTBEHHBIX MAcCTOMINAX IEH-
TpanbHbIX o0nacteit Poccun: Scheloribates, Achipteria v Golumna.

HauGoinee uznobneHHble OUOTOMBI KIIEHIeH OMpeAesiIuCh C YyYeTOM XapaKTe-
pa MOYBBI, PACTUTEIHLHOCTH M BIAKHOCTU ITyTEM MHOTOKPATHOTO TMOJICYETa KOJTHYIe-
cTBa 0cobeii Ha 1 M* mouBbl. HanGOIBIIYIO PEPOAYKTHBHYIO H JIOKOMOTOPHYIO aK-
TUBHOCTb OPUOATH]T B TETUIBIN MEPUOJI TO/Ia ONPEACIISIIA C YYETOM UX OMOPUTMOB U
PENPOIYKTUBHBIX BO3MOXHOCTEH. J[J151 9TOTO B T€UEHHE TO/1a €KEMECSIIHO B OJTHOM
U TOM e OMOTOIe COOMpaIN ONMpeaeICHHOE KOJIMYECTBO KICIICH U TPOBOIMIA UX
BCKPBITHE, YUYNUTHIBAS KOJUYESCTBO M MPOIEHTHOE OTHOIICHUE CAMOK KJIEHICH C si-
I[aMH, a TaKXXe KOJMYECTBO TocieqHux. Kiemeld u3 MoYBbl WM PACTHTEILHOCTH
U3BJICKAIM TIpU oMol annapara TynbsrepHa (puc. 2 a), npeAcTaBIsOLIEro co0oit
BEPTUKAJILHO 3aKPCINICHHYI0 Ha paMe BOPOHKY, HAKPBHITYIO CBEPXY MPOBOJIOYHOM
CETKOU ¢ moJie3Hou miomaneio 2116 CM° U C SYEHKaMH CO CTOPOHOM OKOJIO 1 MM.
Jlist yckopenusi coopa Kieniel HemocpeCTBEHHO MPH B3ATUU MPOO BEpXHUH CIION
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MOYBBI MPEIBAPUTEIIHLHO MPOCEUBAIN YE€pPE3 CUTO U JIOCTABJISUIM 3aTEM B J1abOpaTo-
pHIO B 1Ie/UI0()aHOBBIX MEIIOYKAX JIJIsl JAJIbHEHIIIEro U3BJIeUeHUs B anmapare Tyiib-
repHa. OToOpaHHYIO TOYBY C KJIEIIaMHU MOMEIAIu Ha MOBEPXHOCTh CETKU U OCBE-
miayid cBepxy Jammoi mourHocthio 200 BT B TeueHnue cyTok. Yxonas B 6ojee Blax-
HbIE HW)KHUE CJIOW MOYBBI, KJICIIHA B PE3YJIbTATE IPOBAIMBAIOTCS YEPE3 CETKY U CO-
OMparOTCs B CTOSAIIYIO CHU3Y M 3allOJHEeHHYI0 Bojoi yamky [lerpu. M3 vamiku Ilet-
pu KJeniei BeiOupanu moja OuHoKyssipHo# synoit MBC-1 npu momotu 3HTOMOJIO-
TMYECKOM UTOJIKM U NEPECAKUBAIIA B CTALIMOHAPHBIE SAIIMKU. B oauH AIUK 3acens-
JIY OKOJIO 1-2 ThIC. KIICIIEH.

Puc.2. a) CneBa — anmmapat TymnbrepHa st cOopa opubaTHIHBIX KIICIISH;
0) CripaBa — SIIIMK JJIs JJTMTEIBHOTO KYJIBTUBHPOBAHUS OpHOATHI,
(boTo M. AkbaeBa)
Fig. 2. a) On the left - the Tullgren funnel for collection of oribatid mites.
b) On the right — the wooden crates for cultivating mites long-term.
(photo by M. Akbaev)

Jlyist comeprkaHus KIIHel B MICKYCCTBEHHBIX YCIOBUSX MHOTHE UCCIIEIOBATEITN
WCIIOJIb30BAIM CaMbI€ Pa3JIMYHBIE €MKOCTH: IKCHUKATOPBI, OIOKCHKH, IIBETOUYHBIC
TOPILIKH, pa3aIu4HOro poja kamepsl u simuku (Kysneuos, 1967). Ognako npu jgoii-
TOCPOYHOM COJICpKAHUU OpUOATHI B YKa3aHHBIX MPHUCIOCOOICHHUSIX OYCHB CKOPO
CO3/1aI0TCSI HEM30EKHBIE TPYTHOCTH, CBSA3aHHBIE ¢ 00pa3oBaHUEM IIECEHEH, KOTO-
pBie TYOWTEILHO ACHCTBYIOT Ha Kiemniei. [loaTomy mis JIMTETbHOTO KYJIbTUBUPO-
BaHUs KJIeleld HaMU ObUIA M3TOTOBJICHBI IEPEHOCHBIC SIIMKU M3 JIOCOK B (popme
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YCEUEHHOM NUpamMu/ibl, UMerolme pasmepsl: 1HO — 30x30 cm, Bepx — 46x46 cM, BbI-
cota — 44 cm (puc. 20).

[IpenmyiiiecTBOM 3TON KOHCTPYKIIMU SIBJISIETCS €€ HEOOJIBbIIONW BEC W 3HAYU-
TeJbHAas MoJie3Has Iomanb. lllenu 3akppiBaqyM TOHKMMHU PEMKAMHU, a CHAPYXKH —
xectbto. Ha nHe smmka no yrnam aenanu 3-4 orBepctus quaMmerpoM 1,5-2 cm nis
oOecrieuenus a’panuu nousbl. Hus simmka 10 BeIcOTH 10 cM 3achinanu KycOuyKamu
MOKEHOTO0 KHMpIIMYa WM I'PAaBUEM, 3aT€M HAChIMAIU CJIOM Iecka BbICOTOM 20 cM,
9TOOBI KJICIIU HE BHIOMpAIUCH uepe3 JHO Hapyxky. CBepXy mecka 00s3aTenbHO 3a-
KJIa/IbIBAJIM TOYBY C MECT OOMTaHMsI KJIELEH COOTBETCTBYIOLIErO BHJA. 3aTeM, B
HayaJie 3KCIIEPUMEHTOB, ITOYBY YKPBIBAJIM CBEPXY MACCHUBHBIM CJIIOEM CBEXErO JIep-
Ha, B SIIMK BBICAXKHBAIN 2-3 MOJOABIX JIEPEBLA OCHHBI C pa3BUTOM KOPHEBOU CH-
cTeMoil 1 momeranyu no 5-10 10kaeBbIX YepBel 11 00ecneueHns a3paluy rPyHTa.
OpaHako mo3JHee, C Y4eTOM TOr0, YTO OpUOATUAHBIE KJIEIIH BEICOKOUYBCTBUTEIbHBI
K BJare, 3Ta METOAMKA HaMH Oblla ycoBeplleHCTBOBaHa. [locie 3ampaBku AIIMKOB
rpaBUEM, IECKOM M 3eMJIEH BEpXHUMU CIIOM OOUIIbHO 3aChINaid CTApO XBOEH CIIOEM
4-5 cM, cMelllaHHOM € 3eMilel ¢ MecT uX oOuTaHus. 3aTeM Ha MOBEPXHOCTH SIIUKA
coopyxanu 2-3 6yropka BbicoTor 12-14 ¢cM u ¢ ykioHOM 35-45° K MOBEPXHOCTH.
XBOS CITY>KUT KOPMOBBIM CYyOCTpaToM U, KpOME TOTO, MPEMATCTBYET 00pa30BaAHUIO
3aMOKaHUH M 1ieceHH. KpaTHOCTh OpOILIEHUS] HEXJIOPUPOBAHHOM BOAOW 3aBHCEIIA
OT OTHOCUTEIBHOMN BJIAXKHOCTH Bo3ayxa. [Tocie oOumbHOro yBiIaKHEHHsI TOBEPXHO-
CTH SIIUKa KJIEIIH MOJHUMAINCh Ha UCKYCCTBEHHbIE OYyTOPKH, a CO BpEMEHEM, KO-
r71a I04YBa MOJCHIXaja, OMyCKAJIUCh HUXKE, T.€., KAK U B MPUPOJE, COBEPILIAIN MU-
I'Palliy B 3aBUCHMOCTH OT BJIAKHOCTH.

B nabGoparopun kiemeld KOPMHIM CBEXEHAape3aHHBIM KapTodeneM, Oemoi
¢unbpTpoBaNbHON OyMaroi, MOTyNpeBIIMMUA UTOJIOYKAMU XBOMHBIX JI€PEBHEB, OCH-
HOBBIMH JIUCThSIMHU (TIOCITIE OOMIBHOTO 3amMadnBaHus B Boje). Kaprodens, Hape3an-
HBIM TUIaCTaMHU, CJIEAYeT MEHATh Kaxable 3-4 cyTOK. B 3THX yClIOBHSX KJIEIIH BCKO-
pe OCBaMBalOT HOBBI OMOTOM, PEIKO MOKUIAs MpEaebl sluKa. TeM He MeHee, pe-
KOMEHJIyeTCsl TI0 BEpXHEMY Kparo JOCOK SIIHMKa BbIAOJIOUTH riayOokuid (70 2 cM)
XKeJIOOOK WJIM C BHYTPEHHEH CTOPOHBI CTEHKH MO BCEMY NEPUMETPY SIIUKA C MO-
MOIIbIO TJIACTUJIMHA WJIM KHOIMOK MPUKPENUTh 3JaCTUUHYIO0 (ONBry, MpuaaBas e
dbopmy xenobka. XKernoOku 3an0IHAIOTCS BOAOMU, CITy»Kallei 1Js Kieniei 6apbepom.
[Tpu naHHOM METOAMKE CBEKee COCTOSHUE MOYBHI B SIILIUKE COXpaHsieTcs 6onee 2-x
JIET, U KJICIY PA3BUBAIOTCS, KaK MPU €CTECTBEHHBIX YCIOBUSAX.
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Summary

COLLECTION AND CULTIVATION OF ORIBATID MITES
UNDER LABORATORY CONDITIONS

Magomed Akbaev
Moscow State Academy of Veterinary Medicine
and Biotechnology named after K.I. Skryabin, Russia

Developing methods for cultivating various species of insects and arachnids
under simulated natural conditions is of great importance for both general biology
and applied medicine and veterinary science.

In order to be able to infest lambs throughout the year with cysticercoids of
cestodes for the study of pathogenesis of moniezioses, which are serious diseases in
ruminants, we had to find optimal solutions for long-term laboratory culture of
oribatid mites, which are intermediate hosts of Moniezia species (Platyhelminthes:
Cestoda: Anoplocephalidae). For this purpose, we had to conduct a comprehensive
in-depth study of the biology of oribatid mites, to understand their ethology and
ecological factors affecting the life cycles of these arthropods in specific habitats
(Akbaev, 1976).

Oribatid mites (Acariformes: Oribatidae) are a numerous group of saprophytes
that inhabit different layers of soil (Zakhvatkin, 1952; Forsslund, 1938) and are
distributed throughout the world. They feed on substrates of rotting plants, wood,
spores, hyphae, etc. There are over 500 species of oribatid mites that are found
within the territory of Russia and the other countries of the CIS, and 72 of these
species are part of the ontogenesis of Moniezia and other helminths.

As components of biogeocenosis, oribatid mites play a clearly positive role,
creating soil humus as saprophytes. In autumn and early spring they can be seen
eating the soft substrate of leaves of aspen and many other tree species, leaving only
the veins. In those areas of Russia where the sand soil layer is not deeply covered
by humus, as in the Moscow, Tver and Vladimir Regions, the mites occur
exclusively in the humus layer and in the root systems of plants. In meadows with
predominantly flat terrain, they mostly occur in lumpy soils with numerous grassy
molehills and small shrubs. In mixed forests, the largest number of mites is found in
loose soil with vegetation remains, at the edges of pits, ditches, etc. Under any
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conditions, the mites remain in the upper layer of soil and do not migrate into sand
even in winter. They hibernate here in the anabiosis.

The highest physiological and locomotor activity in mites was determined
according to their biorhythms based on their reproductive ability. The maximum
numbers of mites Scheloribates laevigatus (Fig. 1) with eggs occur in May, with
the minimum in August. Egg reproduction starts increasing in late September, but
the cold in October restricts their development until next spring, so that temperature
serves as a limiting factor around the Moscow region. Detailed observation of mites
in the field revealed their high sensitivity to moisture. In rainy weather with relative
humidity of 90 % and above, mites migrated to the upper rims of trenches and
natural and artificial mounds, while in dry weather with relative humidity about 70
% and below they migrated in the opposite direction to the bottoms of mounds,
trenches and pits.

Methods for collection and cultivation of oribatid mites

Scheloribates, Achipteria and Golumna were chosen for collection and
cultivation under laboratory conditions as the three genera of oribatid mites that are
most commonly infested by Moniezia in the natural pastures of the central regions
of Russia. The preferred mite habitats were determined based on the type of soil,
vegetation and humidity, by repeated calculation of the number of specimens per
one square meter of land. The types of soil surveyed for this purpose were sand,
loam, clay, loose and sod soil in open fields, forest outskirts, in forests, under
various species of trees, as well as in flat areas and fields with uneven terrain, at the
rims and bottoms of trenches, and in dry or rainy weather. The highest reproductive
and locomotor activity in oribatid mites during the warm time of the year was
determined based on their biorhythms and reproductive ability. A certain amount of
mites was collected from the same habitat on a monthly basis throughout the year.
The total number of mites and the number and the percentage of those with eggs
were recorded during dissection. The mites were extracted from soil and vegetation
with the help of a Tullgren funnel (fig. 2a) with a useful area 2116 cm®. The mite-
infested soil was placed on top of wire mesh with cells measuring about 1 mm and
irradiated by a 200 watt lamp for 24 hours. After that the mites were removed from
a Petri dish filled with water with an entomological needle under a binocular loupe
and placed into stationary boxes, up to one to two thousand mites per box.

Many researchers have used a great variety of containers for keeping mites
under laboratory conditions, like desiccators, sample bottles, flower pots, and
various boxes and chambers (Kuznetsov, 1967). However, we were faced with the
problem that long-term maintenance of oribatid mites in such containers
unavoidably leads to quick formation of mold that is destructive to mites. In order
to avoid this, we built portable wooden crates for cultivating mites long-term. The
crates were built in the shape of truncated pyramids to minimize weight and
maximize useful area, and measured 30 x 30 cm at the bottom and 46 x 46 cm at the
top, with a height of 44 cm (fig. 2 b). The gaps between the boards were covered
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with thin rails and sheet metal outside, and three or four holes with a diameter of 1.5
to 2 cm were made in the corners of the bottom for soil aeration. The bottom of the
crate was filled with pieces of burnt brick or gravel up to a height of 10 cm, with a
20 cm layer of sand on top to prevent the mites from migrating outside through the
bottom, and soil from the respective habitat of each mite species was always placed
on top of the sand.

Later we improved our laboratory culture conditions based on observations.
After filling the crates with gravel, sand and soil, a generous upper layer of 4 to 5
cm of old conifer needles was added on top, mixed with the soil from the mite
habitat. After that, two or three mounds of 12 to 14 cm in height with an inclination
of 35 to 45 degrees were created at the top of the crate. Conifer needles serve as
food substrate, and also prevent the formation of mold. After the surface of the
crate has been generously moistened, the mites rise onto the artificial mounds, and
later, after the soil dries, they go down, their migration determined by habitat
humidity just as it would be in the wild. The rate of irrigation with non-chlorinated
water depends on the relative air humidity.

We fed the mites with freshly sliced potatoes, white filter paper, semi-rotten
conifer needles, and aspen leaves generously soaked in water. Sliced potatoes
should be changed every three to four days. Under these conditions, the mites
quickly adapt to their new habitat, and rarely leave the crate. The soil in the crate

remains fresh for over two years, and the mites develop just as they would in the
wild.



36

PACITPOCTPAHEHHUE CHHAHTPOIIHBIX TAPAKAHOB HA
TEPPHTOPHH rOPOAOB POCCHH

H.A. Anewo
Poccuiickast MeguIMHCKas akajeMusl MOCIEIUILIOMHOTO 00pa3oBaHus,
r. Mocksa, Poccus

B coolmennn naHa MOMbITKAa aHajlu3a MNpoLecca pacnpoCTpaHEHUs CHUHAH-
TPOMHBIX TapakaHOB MO TeppuTopuu ropoaoB Poccuu. M3 3aBezeHHsix B Poccuto
(xak u B Apyrue EBpomneiickue ctpanbsl) BUI0B oTpsna Blattodea naunbonee mmpo-
KO€ pacIpoCTpaHECHHE MOJTYUYUIId YepHbIe TapakaHbl (Blatta orientalis 1.), 3aBe3eH-
Hble B 17-M Beke, pebkue Tapakansl (Blatella germanica L.), 3aBe3enHbie B 18-M Be-
Ke, 1 aMepuKaHckue Tapakansl (Periplaneta americana L.) - B Hauane 20-ro Beka.
[Tpomecc oGoramenus (aynsl [lameapkTuku 3aBO3HBIMH TpencTaBuUTeIsIMHU Blat-
todea MOCTOSIHHO TIPOJIOJDKAETCS U B HACTOsIIEEe BpeMsi (111 00IeryeHus onpeene-
HUSI HEKOTOPBIX CHHAHTPONHBIX BHUJIOB TapakaHOB B [IpwmokeHun 1 mpuBeneH ux
Kpatkuil onpenenurens). B Poccuiickyro denepannio, kak v B ipyrue crpansl Ila-
JICAPKTUKU MPOUCXOJUT NEPUOAUUECKUN 3aBO3 (B OCHOBHOM C MPOJIYKTaMH MPOIO-
BOJILCTBUS, GPYKTaMH U Mp.) MPEACTABUTENICH Pa3IMUYHBIX TPOIMMYECKUX BUJIOB Ta-
paKkaHOB, KOTOPbIE€ OOBIYHO PEIAKO MPUKUBAIOTCA B YMEPEHHOM KiuMarte (pojbl
Blaberus, Panchlora w np.).

OnHako HEKOTOPBIE BUJIbI, 3aBE3ECHHBIC U3 JAPYTUX PETMOHOB MUpPA, Y>KE BCTpe-
4aloTCsl B TOPOJiaX HaIlleH CTpaHbl B BUJE JIOKaIbHBIX KooHui (Alesho, 1996). Tak,
OTJIeTIbHBIE MOMYJISILIUA aMEPUKAHCKUX TapakaHoB (P. americana), ObUIA BIIEPBBIC
o6napyxensl B I. C.-IletepOypre B Hauane 20-ro Beka H.A. XonoakoBckum, a 3a-
teM B 1970-80-x romax B rr. MockBe, XabapoBCcKe, B KPYITHBIX MMOPTOBBIX TOPOIaxX
Opnecce u BnaguBoctoke. B 1999 r. sTot B Tapakana Obu1 0OHApY>KEH B OTaIlIH-
BacMOM mnojBajie 3aaHus T. HuxHeBapToBcka (XanTbl-Mancuiickuit  AQO). Ilo-
BUJIUIMOMY, OOTE€KH aMEpPUKAHCKOTO TapakaHa ObLIM 3aBE3€HbI C TOBAPAMH U3 TPO-
nuKoB. B moxBane noma temreparypa Bo3ayxa npessimana +30 °C, oTHOcHTeNbHAs
BJIQYXKHOCTh TAKXE OKa3ajaach ONTUMAJIbHOW JJisl BBIILIOAA Hacekombix (XKaxOepos,
Anydpues, 1999). UctpebutenbHble MEpONPUITHS U AalIbHEHIIEe TPOBETPUBAHUE
MOMEIIEHUS] YHUUYTOXWIN HACEKOMBbIX. OTMEUEHBl KOJIOHMM aMEPUKAHCKUX Tapa-
kaHoB B T. ExatepunOypre.

B xonue 90-x rr. mpouwioro Beka B MockBe ObLIN 3aperuCcTPUPOBAHbBI OTACIIb-
Hble TomyJisiuuu P. americana, 3aceisBIIUE TMOJTOIUICHHbIE KaHAIM3AIMOHHBIMU
BOJAMH TMOJBaJbl, KBAPTUPHI MEPBBIX ITAXKEH U LOKOJIbHBIE MOMEIICHUS KUIBIX
nomoB. [Ipu oOcnenoBaHUM KUITBIX, TUIIEBBIX U KOMMYHaIbHBIX 00BeKTOB B 2007
I. B 3IaHUSIX NOCTPOMKU 19-T0 Beka (McTOpUuueCcKUi IEHTp MOCKBBI) BBISIBJIEHO HE-
CKOJIBKO TOCTOSIHHBIX (OoJee 3-4 jeT HaOIt0IeHHi) 09aroB aMepruKaHCKUX Tapaka-
HOB. Taxe 3ToT Buj ObLI OOHAPYKEH B CMOTPOBBIX KOJIOAIAX KaHATU3AIMOHHOM
CHUCTEMBbI, OTKYJla HACEKOMbIE TPOHUKAJIA B MOMEIICHUsI 3JaHui ropoga. Amepu-
KaHCKHE TapaKaHbl TakKe OOHAPYKEHBI HA TIEPBBIX ITAXKAX B PsIIe TMMOCTPOEK cepe-
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nunbl 20-ro Beka (Anemo, 2008). [Ipu obcnenoBanuu B 2010 r. moiBajioB HEKOTO-
pBIX 37aHUIl B LIeHTpe MOCKBBI (3KUJIbl€, TTUIIEBbIE, AIMUHUCTPATUBHBIE U JPYTHE
KaTeropuiiHble OOBEKTHI), TAKXKE ObLIIM OOHAPYXEHbI CTAlMOHAPHBIE OYaru aMepu-
KaHCKUX TapaKaHOB, CYIIECTBYIOIINE B HUX B TeueHUe 2-4 JeT.

W3BecTHBI Takxke ciydyad HaxoJaeHus B MOCKBE BOCTOYHO-a3UaTCKOTO Tapa-
kaHa (Periplaneta australasiae Fabricius). [Tonysiiiuy 3TOro Bujia, a Tak ke SIOH-
ckoro tapakaHa (P. japonica Karny.), OblJIM 3aperucTpUpOBaHbl B MOPCKUX MOPTaX
r. FOxno-Caxanuacka u apyrux ropojoB [Jansnero Bocroka (uut.: mo I'.5. beii-
buenko). B EBponelickux cTpaHax Tak e B MOCJIEIHUE JECCATUIETUS PETUCTPUPY-
10T 3aBO3 paHee 3K30TUYECKUX JJII YMEPEHHOrO KJIMMaTa BUJOB TapaKaHOB 3TOTrO
pona P. fuliginosa Serville, P. brunea Burmeister u ap.

IlepBas Haxoaka mnenenbHbIX TapakaHoB (Nauphoeta cinerea Oliv.) B MockBe
ObLia cuenana B Hayajie 70-X TIT. MpOILIOro Beka B OJHOM u3 roctuHuil. [1o3xe ux
NOMYJISIUMKA OTMEYAJUCh M B OTAENbHBIX JKUJIBIX KBapTHUpax. B Hacrosiiee Bpems
3TOT BUJ ILIMPOKO MPOJAETCS B 300TOProBoil ceTh MOCKBBI B KaUeCTBE OEIKOBOTO
KopMa Juisi oOuTareseil JOMallHUX 300yTOIKOB (penTHiinii, 3eMHOBOAHBIX) (Husiz0-
Ba u J1Ip., 1985, Anemo, 1999).

KopuuneBo-nosnoceie Tapakansl (Supella longipalpa F.) BnepBbie 00HapyKEHbI
B Mockse B 1983 r. B xwuoi kBaptupe. [1o CBUIETENBCTBY KUIBIOB, 3TA MOIYJIs-
uug cymectByer Tam ¢ 1977-78 rr. (HusizoBa u np., 1985, Xpycranesa, 1985, Ane-
mo, 1999). Bun, HeiHe mMpOKO pacceneHHblil B cTpanax EBponbsl n oburtarommii B
cyOTponuKax U TPOIUKaX, BIIEPBbIE ObUT OOHAPYKEH Ha €BPOIEHCKOM KOHTHHEHTE
B [Tapmxe B 1933 r.

Pacnpoctpanennsiii B Unaun, Taunanae, FOxuoli Amepuke, Mekcuke Tapa-
KaH-apnekun Neostylopyga rhombifolia (Stoll) BnepBbie 6p11 00HapykeH B MocKkBe
B rOCTUHUYHOM Komiuiekce B 1983 r. (Xpycranesa, 1985).

[upoko pacnpocTpaneHHbli B apuaHoil 30He (CeBepHas Adpuka, ApaBuii-
ckuii n-B, biivkuuit Bocrok, [lepennsiss u LlenTpanbhas Asusi, 3akaBKkasbe), Typ-
KeCTaHCKHUI (Wiu TaTtapckuil) tapakaH, Shelfordella lateralis (Walker), 3acensier
MOCTPOMKU B IEHTpalibHOA3HaTckux crpaHax (Y30ekucran, Typkmenucran, Kazax-
CTaH 4 Jip.) U WHOTJIa BCTPEUaeTCs B MOrPAHUYHBIX C HEIO permonax Poccun. IToT
BU/I, KaK OJJTMHOYHO CYIIIECTBYIOIIAs KOJIOHUS, ObLJT OOHAPYKEH B JKUIIOM CEKTOpPE T.
HoBocubupcka. B 1979 r. S. lateralis 6p11 oOHapysxen naxe B CILIA, kyna oH Obu1
3aBE€3€H, IIPEANOIIOKNUTEIbHO, BOCHHBIM TPAHCIIOPTOM.

Pacmmpenue TpaHCHOPTHBIX U TOPTOBBIX CBA3EH, MHTEHCUBHOE CTPOUTEIBCTBO
KPYMHBIX MHOTOATAKHBIX KOMIUIEKCOB BO MHOTHX roponax Poccuu cnocobctBoBa-
JO AaKTHBHOMY 3acCeJIeHHIO MX Pa3HbIMHU BUJIAMH CHHAHTPOMNHBIX TapakaHoB. [lo-
ckoibKy B EBpomneiickyto yacte Poccun, otanuaroniyrocs Haubosee BbICOKOM IUIOT-
HOCTBIO HACENCHUS, MPOUCXOAUT HAHOOJBUINI MPUTOK JIFOJEH, TOBapOB, TPY30B H
T.II. U3 Pa3HbIX CTPAaH JAJIbHEr0 U ONMKHEro 3apy0exbs, 3aCEJICHHOCTh 3TOTO PEeru-
OHA pa3HbIMHU BUJAMH BPEIHBIX YJIECHUCTOHOTUX, B TOM YHUCJIE€ M CHHAHTPOIHBIMU
TapakaHaMH HauOoJiee BbICOKA.
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Ha xapre «PacnpocTpaHeHre CUHAHTPOIIHBIX TAPAKaHOB B ropojaax Poccun» B
90-e r.r. 20-ro u Hauazne 21-ro Beka (puc. 1) mpeacraBieHbl 1aHHbIE, TOTYYEHHBIE
NyTeM aHKETUPOBAHMS, a Takxke oOciefoBaHUs OOBEKTOB pPa3jIUYHBIX TOPOIOB
CTPaHbl, I'I€ BBIABICHBI NOMYJSILUN Pa3HbIX BUIOB CUHAHTPOIIHBIX TapakaHoB. B
00001IEHHBI MaTeprall BOLUIM HE TOJBKO JaHHbIE OTEYECTBEHHBIX aBTOPOB, HauU-
Has ¢ nepBbIX roJoB 20 cToseTus, HO U pe3yJbTaThl HAIIMX HUCCIIEeI0BaHUM, HaOIIO-
JICHUH, TaHHbIE MOHUTOPHUHTA MO OTJEJIbHBIM ropojaM cTpaHbl, HaunHas ¢ 70-90-x
I.I. IPOIUIOro Beka. B cBsA3M ¢ Menkum MacmTaboMm KapThl, HA HEH OTCYTCTBYIOT
JaHHBIE TI0 PACHpPOCTPAHEHUIO CHHAHTPOINHBIX TapakaHOB B HeOoJbLIMX (001acT-
HbIX, pallOHHBIX U JIp.) Topoaax EBporeiickoro u A3uarckoro peruoHoB Poccuu.

Tak, Ha KapTe€ OTMEYEHBI TOJIBKO OTICIBHBIC TOPOJa, B O0BEKTaX KOTOPBIX 00-
Hapy>XeHbl pbDKUE TapakaHbl. [IpakTuuecku 3TOT BUJ OOUTAET Ha BCEH TEPPUTOPHUH
CTpaHbl U BCTpEYAETCs] MOBCIONY, [J€ €CTh OJIArONPUATHBIE YCIOBUA JUJIS €r0 Cy-
IIECTBOBAHUS U Pa3MHOKEHUS (JI0Ma, OCHAILIEHHbIE COBPEMEHHOW KOHBEKIIMOHHOMN
CUCTEMOI1 00orpeBa, pa3IMYHbIMU TUIIAMU KOMMYHAJIBHBIX cucTeM U mp.). ['opona,
00BEKTBl KOTOPBIX 3acCel€Hbl TOJHbKO YEPHBIMU TapakaHaMH, HAMH IOKa HE BBISIB-
JeHBl. OTOT BUJ TApaKaHa B OTJIMYME OT PBDKErO, HE IOMUHUPYET U, KakK IPaBUIIO,
BCTPEYAETCsI HA 00BEKTaX FOPOJCKOM Cpeiibl B TOPa310 MEHBIIEM KOJIMUYECTBE.

Haubonbimunii nHTEpEC BBI3BIBAET MPOLIECC OCBOCHUS aMEPUKAHCKUMHU Tapaka-
HaMH TOPOJICKMX KaTEerOpUMHBIX OOBEKTOB. DTO, KaK MPaBWIO, KaHAJIU3aLWOHHAS
CUCTEMA, LIOKOJIbHBIE, IOJIBAJIBHBIE U T.II. oMeleHus. COrIacHO NpeICTaBIEHHBIM
MaTepuajJlaM MOXHO IPOCIEINUTh IPOLECC PaCHPOCTPAaHEHUs (TPAHCHOPTHBIMU
CpelcTBaMH, Irpy3amMH, TOBapaMu M T.II.) U 3aTEM OCBOEHHS TEPPUTOPUHU T'OPOIOB
Halleyd CTpaHbl TUM TapakaHoM. 3a nocienHue 30 JIeT aMEpUKaHCKUX TapaKaHOB
PErUCTPUPYIOT HE TOJbKO B Meranoiucax (Mocksa, C.-IlerepOypr), HO U B Ipyrux
ropogax EBpomneiickoii yactu, Cubupu, noptoBsix ropogax [lansuero Bocroka. Ilo-
BUJIUMOMY, B OJIMKaNIINE TObI, IPOLIECC PACIPOCTPAHEHHUS 3TOTO BUJIA IO TEPpH-
TOpUSIM OOJIBILIMX M MaJibIX ToponoB Poccum unteHcudpuuupyercs. Kak npasuio,
3aBO3 DTUX TAPAKAHOB IPOUCXOAUT W3 EBPOIENCKON YaCTU CTpaHbl B OTJAJICHHBIC
ot Llentpa kpynHsle roposa Ypaia, CuOupu ¢ nOTOKOM Ipy30B, TOBapOB, MUTPaH-
TOB U T.II. (CM. KapTy).

B nmanpHeieM npeanoaracTcsi COCTaBICHUE KapT IO OTACIBHBIM pErnoHam
CTpaHbl, KOTOPbIE MO3BOJIAT O0Jiee IETANbHO CYyAUTh O MPOLIECCE PACTIPOCTPAHEHHUS
BUJIOB CUHAHTPOITHBIX TApaKaHOB I10 TeppuTopun Poccum.
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Puc. 1. PacipocTpaHeHrE CHHAHTPOIIHBIX TapakaHOB B ropojxax Poccun B 1990-¢

u Hayajie 21-ro Beka.

Fig. 1. Distribution of synanthropic cockroaches in the cities of Russia in the

1990-ies and early 21st century.
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Summary

DISTRIBUTION OF SYNANTROPIC COCKROACHES OVER
URBAN AREAS OF RUSSIA

Nina Alesho
Russian Medical Academy of Postgraduate Education,
Moscow, Russia

In this report an attempt is made to give an idea of synanthropic cockroaches’
distribution over the territory of Russia.

Among imported to Russia (as well as to other European countries) species
most widely distributed are German cockroaches (Blatella germanica L.) brought in
the 18" century, Oriental cockroaches (Blatta orientalis L.) brought in the 17" cen-
tury, and American cockroaches (Periplaneta americana L.) brought at the begin-
ning of the 20" century. Enreachment process of Palaearctic fauna by imported in-
sects of Blattodea is going on. From time to time some representatives of tropical
species cockroaches (genus Blaberus, Panchlora) seldom inhabiting in mild cli-
mates occur to be imported to Russian Federation, as well as to other countries of
Palaearctic region.

However, some of them are met in urban areas of our country as local colonies
(Alesho, 1996). Thus, some populations of American cockroaches (P. americana)
were first discovered in St. Petersburg at the beginning of the 20™ century by N.
Kholodkovsky, and in 70-80ies — in Moscow, Khabarovsk, large sea-ports: Odessa,
Vladivostok. In 1999 this species was discovered in a heated cellar in Nizhnevar-
tovsk (the Khanti-Mansi Autonomous area). It was supposed to have been imported
together with goods from tropics. In the cellar the temperature was more than 30 'C,
relative humidity also proved to be optimal for the insects’ breeding (Zhazhberov,
Anufriev, 1999). Measures on extermination and further house ventilation brought
to the insects’ extinction. Some colonies of American cockroaches have been no-
ticed in Ekaterinburg.

At the end of 90-ies of the past century in Moscow there have been registered
separate populations of P. americana inhabiting cellars flooded with sewage water,
and ground floor flats of the houses. Examining block of flats, food, and muni-cipal
units in 2007 (as result of more than 3-4 observations) found out some constant hab-
itat places of American cockroaches in the historical centre of Moscow (buildings of
the 19™ century). This species was also found in sewage well through which the in-
sects penetrated inside the apartments. On the ground floor of some houses built in
the middle of the 20™ century there were also seen American cockroaches, whom
the dwellers mixed up with large “beetles” appearing in the dark time of the day
during warm seasons (Alesho, 2008). The inspection of 2010 also found out some
permanent habitats of American cockroaches with longevity of 2-4 years.
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In Moscow marked a few instances of single Australian cockroaches (Peri-
planeta australasiae Fabricius). Populations of Australian cockroaches and P. ja-
ponica Karny have been registered in Yuzhno-Sakhalinsk and Far East towns (sea
ports) (quoted by G. Bei-Bienko). Importing of exotic Blattodea species, such as P.
fuliginosa Serville, P. brunea Burmeister and others to the European countries has
also been registered within the last decades

In Moscow Lobster roaches (Nauphoeta cinerea Oliv.) were first discovered in
a hotel at the beginning of 70-ies of the past century. Later on their population oc-
cupied apartments. At present this species is usually sold as protein containing food
for some pets (reptiles, amphibia) at the Moscow zoomarkets (Niyazova et. al.,
1985; Alesho, 1999).

Brown-banded cockroaches (Supella longipalpa F.) were first found in a Mos-
cow apartment in 1983. According to its dwellers they have been inhabitating there
since 1977-78 (Niyazova et. al, 1985; Khrustaleva, 1985; Alesho, 1999). The spe-
cies inhabitating in subtropics and tropics and being widely spread in European
countries now, was first found in Paris in 1933.

Widely spread in India, Tailand, South America, Mexico Neostylopyga rhom-
bifolia (Stoll) species was first found in Moscow inside a hotel in 1983 (Khrus-
taleva, 1985).

Wide distributed in arid regions (Northern Africa, Arabia, Near East, Minor
and Central Asia, Caucus region) Shelfordella lateralis (Walker) once inhabiting
houses in Central Asian countries (Uzbekistan, Turkmenistan, Kazakhstan and oth-
ers) is sometimes met in the Russian boundary regions. This species as lonely colo-
ny was found in residential area of Novosibirsk. S. lateralis was found in the north-
ern states of the USA) in 1979. The insects were supposed to be imported by mili-
tary transport.

Transport and trade connections development, as well as large multistoreyed
constructing in many Russian towns provided their quick occupancy by various spe-
cies of synanthropic cockroaches. The population of European part of the country is
especially high due to the most inflowing of people, goods, freight, etc. from differ-
ent countries of “near and far abroad”.

On the map “Synanthropic cockroaches’ distribution in Russian towns within
90-ies of the 20™ century — beginning of the 21% century” you can see the data ob-
tained by questioning and also examining of different urban objects, where popula-
tions of various species of synanthropic cockroaches have been discovered. Here we
tried to use some data of Russian authors beginning from the first years of the 20"
century, and also our research, monitoring data on separate towns of the country be-
ginning from 70-90-ies of the past century. On the map there is no data on synan-
thropic cockroaches species’ distribution in towns (regional or district centres) of
European and Asiatic parts of Russia. It is due to very fine scale.

On the map only those towns are marked where German cockroaches have
been found. This species inhabits areas nearly all over the country, providing fa-
vourable conditions for living and breeding (equipped with modern convectional
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system of heating, municipal systems, etc.). We failed to find the towns — habitats of
only Oriental cockroaches, so far. Unlike German cockroaches, this species is not so
numerous and met in urban places not so often.

The way American cockroaches develop urban category places (sewer system,
ground floor, cellar etc) is of special interest. It is possible to observe the process of
this species’ distribution (by means of transport, loads, goods, etc.) and inhabiting
the urban areas of our country. Within the past 30 years they record American cock-
roaches not only in cities (Moscow, St. Petersburg), but in Russian towns in Euro-
pean part of the country, Siberia, port towns of the Far East. In the nearest future
this process is likely to intensify. As a rule, the representatives of this kind arrive
from European part of the country as the most densely populated part to farther
towns and cities of Siberia and the Urals with the stream of goods, loads, migrants,
etc. (see the map).

In future it is planned to continue the cartography work and make a map of par-
ticular Russian regions. It will allow analysing the process of distribution of synan-
thropic cockroaches species over the territory of Russia more detailed.
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COBPEMEHHASI CHCTEMATHKA ITAYKOB-IITHIIEEZIOB
CEMEHCTBA THERAPHOSIDAE

M.®. bazamypoes
Jlennnrpanackuii 3oomapk, r. C.-IletepOypr, Poccus

B cBa3u ¢ pactynien nonyJisipHOCTBIO NTULEEN0B B IIEPBYIO0 OYepelb Kak J10-
MalIHUX MUTOMILEB B mociennue 10 et Havyanochb MHTEHCMBHOE PEBU3OBAHHME U
u3yueHue camux rnaykoB-tepadosun (Aranei: Mygalomorphae: Theraphosidae). B
CBSI3U C 3THM CTAJIM MOAHUMATHCS M3 MY3E€MHBIX 3alIACHUKOB THUIIBI U HEUCCIEN0-
BaHHBIE paHee HK3EMIUISIPbI, OPTaHU30BbIBATHCS HAYUYHBIE U JIIOOUTEIBCKHUE DKCIIe-
UL C 1IeJIbI0 cOopa caMHX MAayKOB M U3Yy4YEHHUS MECT UX OOUTaHMs, YTOUHEHUS
apeajioB U T.. OJHOBpEMEHHO, 0COOEHHO B a3UAaTCKOM pPErnoHe, OOHApyKEHO 3Ha-
YUTEJIBHOE KOJIMYECTBO HOBBIX, PAHEE HEM3BECTHBIX Hayke BUIOB. HoOBblE BHIBI
TaK)K€ OIMHUCHIBAIIMCH U CPeu OOHAPYKEHHBIX MY3E€HHBIX IKCIOHATOB. B pesynbra-
Te, B EBpome, Amepuke u A3uu 00pa3oBaJOCh HECKOJIbKO TAKCOHOMHYECKUX
«IIKOJ», 3a4acTyl0 BEAYLIMX HCCIEIO0BAaHMS, MPUBOJSALIME K MPOTUBOPEUUBBIM H
B3aMMOMCKIIIOYAIOIINM PE3yJIbTaTaM.

Bmecre ¢ Tem, HeCMOTps Ha HEKOTOPBIE, NIOPOW BECbMa 3HAYMUTEIIBHBIE U
NPUHIMITHATbHBIE TTOCIECTBUSA TaKOM JESITEIbHOCTH, BCE 3TO MPUBEIO K MOLIHEH-
[IEMY TOJYKY B M3YUYEHUU MAYKOB-NITHUIIEEI0B. B 3TOM 00beIMHUINCH KaK Mpodec-
CHUOHAJIbHbIE TAKCOHOMHUCTBI, TAaK U TPAMOTHBIE «IHOOUTENIN», COACPHKAIIUE IMAYKOB
KaK JIIOOMMBIX JOMAIIHUX MUTOMIIEB, U JIaXe T€, KTO pACCMaTPUBAET UX Pa3BEACHUE
B KaueCTBE MCTOYHHUKA JOIMOJHUTEIBHOrO0 A0X04a. Bce BhlIEnepeyncIeHHoe Mpu-
BEJIO K TOMY, UTO Pa3BUTHE CUCTEMAaTUKU, TAKCOHOMUH, (PUIIOTEHUH, U3yUYEHUSI OCO-
OEHHOCTEH SKOJOTMH U OMOJIOTHH, a TaKXKe APYTUX aCIEeKTOB, KaK YHCTO TEOPETH-
YECKUX, TaK U MPAKTUYECKUX (IIPUBOJAIIMX, B KOHEUHOM UTOTE, K pa3padoTKe Me-
TOJAMK W PEXKUMOB CONEP)KAaHMS W PA3BEICHUS PA3HBIX I'PyNI U BHUJIOB INAyKOB-
NTULEEO0B) B HACTOALIEE BPEMS UAET BIEPE] OBICTPBIMHU TEMIIAMHU.

B naHHOM COOOIIEHHH aBTOpP MOCTapaycsl KPaTKO HU3JI0KUTh OCHOBHBIE M3MeE-
HEHHUsI, TPOU30LIEAIINE B TAKCOHOMHUM cemeiicTBa Tepado3ua 3a mocienHue He-
CKOJIBKO JieT. OHU 3aKIIFOYAIOTCS, PEXKIE BCET0, B 3HAYUTEILHOM IIEPECMOTPE MO~
XOJIOB K CHUCTEMaTHKe, a TaKKe caMMM 0a30BbIM MpU3HAKaM, IPUHUMAEMBIM B OC-
HOBY: CTPOCHHME M MECTONOJIOKEHHUE CTPUAYJIALMOHHOIO ammnapara, HaJu4yue, pac-
MOJIOKEHHE U CTPOEHUE 3aIUTHBIX BOJIOCKOB, IIMIUKOB U apMallUd YacTel KOHEU-
HOCTEH, CKOMyJ Tap3ycoB, CTPOEHUS W (HOPM THUOMAIBHBIX KPIOYKOB CAMIIOB H
CIIEpMAaTEK CAMOK M HEKOTOPBIX APYTHUX.

Bwmecte ¢ TeM, npuMeHEHHE COBPEMEHHBIX OMOXUMUYECKUX U T€HETUYECKUX
METOJIOB IOKa HE 3aHMMAaeT 37eCh KaKOW-TMOO CyIIECTBEHHOW MNO3UIMM (KakK,
HaIpuUMep, MPU repreToIOrNYECKUX UCCIEA0BAHUAX ), BEPOSTHO B CBSI3U C HEOCTA-
TOYHOCTHIO (prHaHcUpoBaHus. Ha HacTosmMii MOMEHT UMEETCsl TOJIbKO OJlHa pado-
Ta, IJ€ IPUBOAATCS PE3yJbTaThl FTEHETUYECKUX MCCIEIOBAHUN MUTOXOHIAPHATIBHON
JIHK w3 TkaHel rpynnsl BUAOB poaa Brachypelma, BKItOUeHHBIX B MexayHapo-
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nyto Kpacuyto kuury u I[punoxenue II CUTEC (Jlourxops, 2002), yto u cTaio,
BEPOSITHO, IPUYMHON BBIACIICHUS (PTHAHCUPOBAHHSL.

C apyroii CTOpOHBI, BCIUIECK MHTEpEca K MayKaM-IITHIIeeIaM TIPUBENT K 3HAYH-
TEJIHLHOMY YBEJIMYECHHUIO KOJIMYECTBA HAYYHBIX M JIIOOUTEIBCKUX IKCIEIUIUN, YTO
IPUBEJIO K OOHAPYKEHUIO OOJIBIIOr0 KOJIMYECTBA HOBBIX BUIOB, OITUCAHUS KOTOPBIX
MPEICTABIAIOT COOOM 3HAYUTENIbHYI0O MAacCy COBPEMEHHBIX CHCTEMaTUYECKHUX pa-
00T, a TaKke K MOCTYIJICHUI0O HOBOTO MaTepHuaa Jyisi peBH30BaHUs CIa00 M3y4yeH-
HBIX U Pa3pabOTaHHBIX C TOUKHU 3PEHUSI TAKCOHOMUH TPYTIII.

Crnenyer OTIENbHO OTOBOPUTH HEMHOTOYMCIIEHHBIE, HO €XETOIHO TOSBIISIO-
myecss MyONMKaluy, CBI3aHHBIC C MPHUIAHUEM HOBBIX HAYYHBIX Ha3BaHHUM TaKCO-
HaM (Kak Ha ypOBHE BHJIOB, TaK W TOJICEMEUCTB), paHEe OMMOOYHO OMMCAHHBIM B
pe3ynbTate HecoOmomeHus: npaBun MexmyHapogHoro Komekca 3oomornueckoi
Homenkmatypsl (Heyka3aHue MecTa XpaHEHHUS THUIIOBBIX DK3EMIUIIPOB, yHoTpeoiie-
HUE paHee HEeMPaBWILHOTO HA3BaHUS U JIP.).

W3 0OCHOBHBIX, 3HAYMMBIX PabOT (YIIOp cejlaH B OCHOBHOM Ha PE3yJIbTATHI, TaK
WM WHAYE 3aTParuBaroIINe UHTEPECH! JIIOOUTENEH COepKaHus NITUIEEIOB B HEBO-
Jie) CeyeT OTMETUTH CIEeIYIOIIue:

A. 3HauuTeIbHbIE U3MEHEHHUS Ha3BAaHUU MOMYJSPHBIX B COACPKAHUU BUIIOB U
POJIOB, KaK B CBSI3U C CHHOHUMUKOM MOCJEIHUX B PE3yJIbTaTe U3YUCHUS CTapbIX MY-
3eMHBIX IK3EMIUIPOB, TaK U B CBS3M C BOCCTAHOBJIICHHEM POJOB, CUUTABIIUXCS HE
BaJUAHBIMU IO TEM WJIM WHBIM NMPUYUHAM (yTEpsl TUMIOBBIX YK3EMIUISIPOB, HEJIOCTa-
TOYHOCTH TIEPBOONMCAHUN U TIP.) ¥ TIPOBEICHUEM TI00ATBHBIX PEBU3HMA POJIOB U pe-
THOHAJIBHBIX CBOJIOK T'PYIII POJIOB:

— OTHeceHue OOJIBIIMHCTBA BUAOB pona Haplopelma Simon, 1892 k BoccTaHOB-
neHHoMy poay Melopoeus Pocock, 1895: M. lividus (Smith, 1996), M. longipes
(von Wirth & Striffler, 2005), M. albostriatus (Simon, 1886), M. hainanus
(Liang et al., 1999), M. minax Thorell, 1897, M. salangensis Strand, 1907, M.
vonwirthi (Schmidt, 2005) u nepenoc Buaa Haplopelma doriae (Thorell, 1890)
(TunoBo¥ BuA poaa) B pon Ornithoctonus Pocock, 1892, yto o3HadaeT ycra-
HoBJIeHHE pojaa Haplopelma B kauecTBe Milaiero CMiHOHUMa poja Melopoeus.
Crnenyetr OTMETHTh, YTO 3TH M3MEHEHus, npeanoxerHsie [muarom (Schmidt,
2010) B HacroAmMii MOMEHT HE BHECEHbI B MMUpPOBOM KaTajor IayKoB
(Platnick, N. 1., 2011. The World Spider Catalog, Version 12.0,
http://research.amnh.org/iz/spiders/catalog/  Theraphosidae.html), mosTOoMYy
CTOJIb KapJIMHATbHBIC U3MECHCHHUSI JKIYT JATBHEHUINIETO TPUHSTHS U yTBEPK/Ie-
HUS;

— Selenocosmia huwena Wang et al, 1993 cBenen B cuHOHUMBI Kk Melopoeus
schmidti von Wirth, 1991;

— mnyOnukanus kKiaoded mig uaeHtudukammu poma Yamia Kishida, 1920, c
000011IeHreM TTPU3HAKOB POJIA, a TAKKE OTHECEHUEM B pacCMAaTPUBAEMBIN POJT
Buna Phlogiellus baeri (Simon, 1877) ¢ o. Herpoc, ®unmunmnussi;

— Bbigenenue poga Chilocosmia Schmidt & von Wirth, 1992 ¢ 5 Bunamu (BkIItO-
yasi BHOBb OIKMCAHHBIA BHJ) OOpaTHO W3 CHUHOHMMOB pojaa Selenocosmia
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Ausserer, 1871 (Takke HEOOXOJUMO OTCICKUBATH MPUHATUE ITOU MO3UILIMH B
MupoBoM KaTajiore naykoB);

— CBEJCHHE B CHHOHUMBI paHEee OMMCAHHOIO MHAMMCKMMHU apaxHOJIOraMu BUAA
Poecilotheria nallamalaiensis Rao et al., 2006 x Buny P. formosa Pocock,
1899;

— - BoccTaHoBlieHue Buaa Grammostola pulchripes Simon, 1892 (13 CHHOHUMOB
Buna G. mollicoma (Ausserer, 1875) u cBeieHuE B CHHOHUMBI K HEMY TaKOTO
BEChMa IMOMYJIIPHOTO B JIIOOUTEITHLCKOM COJIep)aHuU BuAa Kak G. aureostriata
Schmidt & Bullmer, 2001;

— cBenenne Buna Citharischius crawshayi Pocock, 1900 B cuHOHUM K BOCCTa-
HOBJIeHHOMY BuUny Pelinobius muticus Karsch, 1885, Ceratogyrus ezendami
Gallon, 2001 nepenecen B pon Augacephalus Gallon, 2002 (3TOT e BUA U3Be-
CTEH B JIIOOMTEIILCKOM COJAEpKaHWuU Kak Augacephalus sp. Mozambique), a

taxke Bun Idiothele sp. “Blue Foot”, u3z FOAP, onucan, kak Idiothele mira
Gallon, 2010;

— uup.;

B. YcTaHoBIeHHE HOBBIX TAKCOHOB TIAYKOB-TITHIICEIOB B CBSI3M C OMTMCAaHUEM BHUJIOB,
pPa3BEICHHBIX B HEBOJIE, a TAK)KE HAWICHHBIX B PE3YJIbTATE MPOBEACHHBIX B T10-
CJIeJIHUE I'OJIbI DKCIECIUIINNI:

— Chilocosmia barensteinerae Schmidt, 2010 ¢ Kaaumanrana;

— omnucaHue 2 HOBBIX BUAOB B poae Pterinochilus Pocock, 1897 - Pterinochilus
raygabrieli sp. nov. u P. andrewsmithi sp. nov. u3 KeHuun aHrIm4aHUHOM
Puyapnom ['mnonom (R. Gallon) B 2009 r.;

— OIKMCaHUE JIBYX HOBBIX BUAOB B pojae Cyriocosmus Simon, 1903 - Cyriocosmus
pribiki Perez-Miles & Weinmann, 2009 u C. perezmilesi Kaderka, 2007, a
TaK)Xe JIaBHO COJEPIKABIIETOCS W PA3BOJMBIIETOCS B HEBOJIC BUIA C HESICHBIM
cTaTycoMm, kak HoBoro Bujaa — C. venezuelensis Kaderka, 2010;

— OIIMCAaHME HOBOI'O BHUJA NTHUIEENA CUHEN OKPAacKu, HAMAEHHOro B bpaszwimu -
Oligoxystre diamantinensis Bertani et al, 2009;

— mpoBeneHue pesusnn pona Lyrognathus Pocock, 1895, ¢ omucannem 3 HOBBIX
BUNOB: L. achilles West & Nunn, 2010 u L. fuscus West & Nunn, 2010 ¢ bop-
Heo u L. lessunda West & Nunn, 2010 ¢ o. JlIomOok, MHg0HE3HS; a TAKXKE CBE-
neHue B cMHOHMMbI BuAa L. pugnax Pocock 1900 x Buay L. crotalus Pocock
1895;

— OMHMCaHWE HOBBIX BUJIOB poja Avicularia Lamarck, 1818 u3 bpaswmmu: Avicu-
laria sooretama Bertani & Fukushima, 2009 u 4. gamba Bertani & Fukushima,
2009 u DxBanopa: A. hirschii Bullmer et al., 2006;

— OIKMCaHWE HOBOTO BUA U3 MEKCHKH 10 dK3EMIUIIpaM, COACPIKAIINMCS B HEBO-
ne - Brachypelma kahlenbergi Rudloff, 2008;

— oOmucaHuWe HOBBIX BHJOB pona Pamphobeteus Pocock, 1901 - P. crassifemur
Bertani et al., 2008 u P. grandis Bertani et al., 2008;

— omnucaHue HOBOTO poja - Guyruita Guadanucci et al., 2007;
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— 3HAYUTENIbHBbIE PEBU3UU C€1a00 M3YYEHHBIX pPOJAOB, Takux Kak: Chaetopelma
Ausserer, 1871 u Nesiergus Simon, 1903 (cMm. Guadanucci & Gallon, 2008),
Tmesiphantes Simon, 1892 (cm. Yamamoto et al., 2007), Magulla Simon, 1892
(cm. Indicatti et al., 2008), Phormictopus Pocock, 1901 (cm. Rudloff, 2008) u
PSI IPYTHUX;

— H]Jp.;

C. Unbie:

— BbiAeeHUe ponoB Tapinauchenius Ausserer, 1871 u Psalmopoeus Pocock,
1895 B otnenvHOe mojcemeiicTBo cemeiictBa Theraphosidae — Psalmopoeinae
Schmidt & Samm, 2010 (BmecTo panee HeynoTpeOuMoro Sinurticatinae Samm
& Schmidt, 2008) Ha oCHOBaHUM CIEAYIONIUX MPU3HAKOB: OTCYTCTBHUE 3aIIUT-
HBIX BOJIOCKOB Ha ONUCTOCOME, HAJIM4M€ THUOMATBHBIX KPIOYKOB y CaMIIOB,
OOITHOCTH apeajia pacIpOCTPAHEHHS, a TaKkKe c1abasi BRIPaKEHHOCTH IIIUITHKOB
Ha YJICHUKaX HOT U OTCYTCTBHE Pa3JeJICHHs Tap3ajbHBIX CKOMYJ PSIaMHU BO-
JIOCKOB.

B kadecTBe 3akiroueHus MPUBEIEM JTIOOOMBITHBINA M TTOKa3aTENbHbIN (DaKT ToM
Hepa3z0epuxu, KOTopas Ha HACTOSILIMI MOMEHT MPOUCXOAUT C CUCTEMATHKOMN Tepa-
¢o3ua. B pe3ynpraTe n3ydeHus: AByX THUIOBBIX SK3EMIUISIPOB OJHOIO U3 CaAMBIX IO-
NYJSPHBIX B JIIOOUTENBCKOM COJIEP’KaHUU pOJia JPEBECHBIX NTULEENOB Avicularia
u3 JINHHEeBCKOM KOJJIEKIMHU ObLJI0O OOHApY’KEHO, YTO ATH IK3EMIUISIPbI, HA CaMOM
JieJie OTHOCATCS K IByM pa3HbIM apUKaHCKUM poJam, Toraa kak pon Avicularia
IIPOUCXOJUT UCKIIOUUTENBHO ¢ Teppuropuil LlentpansHoit u IOxHONM AMepuku u
Kapubckux octpoBoB. Bmecre ¢ TeM, 3a nocinennue 10 geT B 3ToM poze Obuin Omu-
CaHbl HECKOJIBKO HOBBIX BUJIOB.

Summary

THE MODERN SYSTEMATIC OF THERAPHOSIDAE SPIDERS

Mikhail Bagaturov
Leningrad Zoo Insectary, St. Petersburg, Russia

For the last ten years tarantulas became very popular pets around the Globe.
Many people keep them at home. The same time and due to this situation many sci-
entists, some of whom are hobbyists, start to research them intensively. For this rea-
son different arachnologists (in our case theraphosidologists) and even entomolo-
gists examine museum and field materials, organize hobbyists’ and scientific expe-
ditions for collecting samples and study their natural history, distribution correction
etc. There were a lot of different new species of tarantulas discovered in the Asiatic
region, unknown for science. New species was also described from the specimens
stored in the jars in museums as well.
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As a result several centers and schools of modern systematic of tarantula spi-
ders of family Theraphosidae formed in the world in Europe, Americas and Asia.
Their researches sometimes lead to the contradictory results.

However, this result is a powerful stimulus for the research of this group of
spiders to join together many keen and competent scientists from different museums
and other institutions as well as those who just keep them as pets at home or even
those who made them objects for commercial trade.

In such a way, all described above bring into intensive development of thera-
phosid spiders' systematic, phylogeny and many other aspects both theoretically and
practically: keeping and breeding methodology for different groups and species of
tarantulas.

In this report I would like to briefly give an account of the main recent altera-
tions happened with theraphosid spiders' systematic.

The most important changes made are:

A. Major changes of the genera and species of popular spiders kept in hobby on
the base of the following criteria: synonymy as a result of study of museum speci-
mens, resurrection of invalid taxa (due to lost of types, insufficient paper descrip-
tions etc.) conduction of the global revisions of genera and regional reviews:

— move of the most species of genus Haplopelma Simon, 1892, to resurrected
genus Melopoeus Pocock, 1895: M. lividus (Smith, 1996), M. longipes (von
Wirth & Striffler, 2005), M. albostriatus (Simon, 1886), M. hainanus (Liang et
al., 1999), M. minax Thorell, 1897, M. salangensis Strand, 1907, M. vonwirthi
(Schmidt, 2005) and transfer Haplopelma doriae (Thorell, 1890) (type species
of Haplopelma) into genus Ornithoctonus Pocock, 1892, meaning state genus
as a junior synonym of Melopoeus. These changes suggested by Schmidt
(Schmidt, 2010) need to be accepted and listed in Spider World Catalog (Plat-
nick, N. I. The World Spider Catalog, Version 12.0, 2011,
http://research.amnh.org/iz/spiders/catalog/Theraphosidae.html);

— Melopoeus schmidti (von Wirth, 1991) as a junior synonym of Selenocosmia
huwena Wang et al, 1993;

— publication of taxonomic keys for the identification of species of genus Yamia
Kishida, 1920, with summarizing of all data; transfer into the genus of species
Phlogiellus baeri (Simon, 1877) from Island of Negros, Phillippines;

— resurrection of the genus Chilocosmia Schmidt & von Wirth, 1992 with 5 spe-
cies (I newly described is included from the synonymy of Selenocosmia
Ausserer, 1871. These changes need to be accepted and listed in Spider World
Catalog);

— treat species described recently by Indian arachnologists Poecilotheria nalla-
malaiensis Rao et al., 2006 as a junior synonym of P. formosa Pocock, 1899;

— validation of the species Grammostola pulchripes Simon, 1892 (formerly jun-
ior synonym of G. mollicoma (Ausserer, 1875) and synonymyzation of the
popular pet species G. aureostriata Schmidt & Bullmer, 2001
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synonymyzation of the species Citharischius crawshayi Pocock, 1900 with the
revalidated species Pelinobius muticus Karsch, 1885, transfer of the species
Ceratogyrus ezendami Gallon, 2001 into genus Augacephalus Gallon, 2002
(known in hobby as Augacephalus sp. Mozambique), description of the species
Idiothele sp. «Blue Foot» from SAR as Idiothele mira Gallon, 2010;

other.

B. Establishing theraphosid taxa because of description of new species bred in

captivity and found during the recent research expeditions:

description of Chilocosmia barensteinerae Schmidt et al, 2010 from Kaliman-
tan;

description of 2 new species in the genus Pterinochilus Pocock, 1897 - Pteri-
nochilus raygabrieli sp. nov. and P. andrewsmithi sp. nov. from Kenya by R.
Gallon in 2009;

description of 2 new species in the genus Cyriocosmus Simon, 1903 - Cyrio-
cosmus pribiki Perez-Miles & Weinmann, 2009 u C. perezmilesi Kaderka,
2007, and also species established well in captivity last years as C. venezuelen-
sis Kaderka, 2010;

description of new beautiful species of Brazilian theraphosd (Ischnocolinae) -
Oligoxystre diamantinensis Bertani et al, 2009 of blue-red color;

revision of the genus Lyrognathus Pocock 1895, with description of 3 new spe-
cies: L. achilles West & Nunn, 2010 u L. fuscus West & Nunn, 2010 from
Borneo u L. lessunda West & Nunn, 2010 from Lombok, Indonesia; synonymy
of species L. pugnax Pocock 1900 to L. crotalus Pocock 1895;

description of new species in the genus Avicularia Lamarck, 1818 from Bazil:
Avicularia sooretama Bertani & Fukushima, 2009 u 4. gamba Bertani & Fuku-
shima, 2009 and A. hirschii Bullmer et al., 2006 from Ecuador;

description of the new species from hobby - Brachypelma kahlenbergi Rudloff,
2008;

description of 2 new species in the genus Pamphobeteus Pocock, 1901 - P.
crassifemur Bertani et al., 2008 and P. grandis Bertani et al., 2008;

description of new genus - Guyruita Guadanucci et al., 2007;

significant revisions of poorly known taxa like Chaetopelma Ausserer, 1871
and Nesiergus Simon, 1903 (see Guadanucci & Gallon, 2008), Tmesiphantes
Simon, 1892 (see Yamomoto et al, 2007), Magulla Simon, 1892 (see Indiccati
et al, 2008), Phormictopus Pocock, 1901 (see Rudloff, 2008) some others;
other.

C. Other:

establishing a new subfamily in Theraphosidae — Psalmopoeinae Schmidt &
Samm, 2010 for two genera Tapinauchenius Ausserer, 1871 and Psalmopoeus
Pocock, 1895 (instead of unused Sinurticatinae Samm & Schmidt, 2008) on the
base of the following characters: absence of urticating abdominal setae, pres-
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ence of tibial spurs in males, same distribution and weacked spination on leg

segments with undevided scopula.

In summary the author would like to bring your attention to the characteristic
fact of the theraphosid systematic confusions. After examining the type specimens
of genus Avicularia (one of the most popular arboreal tarantulas in hobby) from the
Linnean collection was found both spiders represent 2 different genera of african
theraphosids. Besides all Avicularia species originated from Central and South
Americas and Carribean. At the same time several species were described.
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OPTAHH3AIIHNS1 BPEMEHHBIX H IIOCTOSIHHBIX
IKCIIOSHIIM YAEHHCTOHOI'HX
B AEHHHI'PAZICKOM 30O0ITIAPKE

A. A. Bacamyposa
Jlenunrpanckuii 3oonapk, T. C.-IletepOypr, Poccus

Hecmotps Ha To, uto otnen MHcekrapuii B JICHUHTpaJCcKOM 300mMapKe o0pa3o-
BaJics coBceM HenmaBHO — 1 aBrycra 2008 1., 1 ero Kosuiekuus chopmMupoBaHa He 6e3
MOMOIIM KOJUIET U3 MHCeKTapueB MockBbl, Puru, TammnHa, a Takke HEKOTOPBIX
JIPYTHUX KOJIJIET, COJIEPIKAIINX U Pa3BOIAININX HACEKOMBIX, 32 YTO Mbl UM O4YE€Hb OJia-
roJapHbl, B HACTOSAILIEE BPEMSI B 300MapKE€ OPraHU30BaHO 2 MOCTOSIHHO JIEWCTBYIO-
IIME SKCIO3UIMU YICHUCTOHOTUX — BBICTaBKa «JIATyliKW, HACEKOMbIE U APYrue
KpacOYHbIE OOWTATEeNd TPOMMYECKUX JDKYHTJICH» W BBICTaBKA IMAayKOOOPAa3HBIX,
chopMHUpOBaHHAS U3 )KUBOTHBIX OTJENA, a TAKXKE JTUYHOU KOJUICKIIMH 300TCXHHUKA
otaena Muxauna bararyposa.

Kpome nux, coBmectHo ¢ Tynbckum OOnacTHbIM DK30TapuyMOM, B 3UMHUE
CE30Hbl OPraHU30BBIBAIMCh KOMOWHUPOBAHHBICE BPEMEHHBIC HKCIO3UIIUU KUBBIX
0abouyeKk W PHTOMOJIOTHYECKMX KOJUICKIIMM, a TakKe JEMOHCTPUPOBAIUCH KOJUICK-
IIUU JKUBBIX HACEKOMBIX Ha MEPUOJI MPa3THUYHBIX MEPONPHUATHN B 300IMapKe (BbI-
CTaBKa KOJUICKIIMU JKMBBIX TapaKaHOB, KOMOMHHMpPOBAHHAsl BHICTABKAa HACEKOMBIX U
ampuodwmii B «Houb my3eeB», J[eHb poxkaeHUS 300I1apKa U JIp.).

Bce BbIlle yIOMSHYTBIE MEPONPHUATHS OPTraHU30BBIBAJIMCH MO MPUHITUAITY MHU-
HUMM3ALMU PACXOJIOB B CBSI3U C HEIOCTATKOM JICHEKHBIX CPEJICTB, C IPUMEHEHHEM
NOAPYYHBIX CPEJICTB, HOY-Xay U HETPAJUIIMOHHBIX METOJOB U UJEH CO3/IaHUS DKC-
no3uuuii. Bmecre ¢ Tem, CTOUT OTMETHUTH, YTO 3TO HU B KOEH MEPE HE MPUBOJUIIO K
KaKOW-TnO0 yImiepOHOCTH 00IIero BuAa BHICTABOK WJIM SBHBIM HEIOCTaTKaM, IIO-
CKOJIbKY OCHOBHBIM MOJXOJIOM SIBJISIJIOCH CO3/IaHME B KOHEYHOM MTOTE YCIOBHUM, B
KOTOPBIX >XKMBOTHBIE MOTJIM HE TOJBKO BBITOJHO SKCIOHUPOBATHCS, HO M PaCTH,
KUTb, & TAKKE, IO BO3MOKHOCTH, U PAa3MHOXKAThCS.

JIJ1s1 HEKOTOPBIX K€ BUJOB B PE3yJIbTaTe ObLIO YCTAHOBJICHO, UTO B CO3/IaHHBIX
YCJIOBUSX UX KYJbTYpPbl Pa3BUBAIMCH rOpa3/io JIydllle, YeM B CTaHJapTHO pa3pado-
TaHHBIX U «OOKaTaHHBIX» JlabopaTopHo (Mecopoda sp., Cuniculina sp.). 310 B
MEPBYIO OUYEpe/lb CBSI3aHO C TEM, YTO B YCIOBUSIX 3aKPHITOrO MOMEIICHUS C HAIUYU-
eM OOJIBIIIMX BOJHBIX MOBEPXHOCTEH (MHUHH-TIPYAOB) MOAAECPKUBANIACH 3HAUNTEb-
Has BJIAJKHOCTb, a TAKXKE CTAOMJIbHBIE KPYTJIOCYTOYHBIC BBICOKHE TEMITEPATYPBI.

KpaTko ocTaHOBHMMCSI HA OCHOBHBIX MOMEHTaX OpraHM3allMu CO3/IaHHBIX B Jle-
HUHTPAJCKOM 300MapKe IKCIO3UILIUNA YIEHUCTOHOTUX.

BKCHOHpreMLIe BH/IbI 1 YCJIOBUA HX ITOKA3a

HepBOHa‘IaHBHO BBICTaBKa YWICHUCTOHOIMX HMCJIa HC6OHBHIYIO OKCIIO3UIIUIO U
ABJIAJIACH JOIIOJTHECHHUEM BBICTABKH XUBBIX 6&60‘161(, HO BIIOCJICACTBHHU B CBA3H C CO-
3JaHUEM OTACIAa HHCCKTapI/Iﬁ, OBLI10 BBIACIICHO OTACIILHOC IMMOMCIICHUC JIsSI OpraHu-
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3allMM BBICTABKM YJICHUCTOHOTMX W aMpuOuil (mpyras rpymmna MHOTOYHCICHHBIX
JKUBOTHBIX OTJIENA).

B kauecTBe HIKCIO3MIIMOHHBIX OOBEKTOB AKCIIOHUPOBAINCH KAaK XOPOIIO M3-
BECTHBIE MMOCETUTENISIM HACEKOMBbIE, TaK U T€ WIEHUCTOHOTUE, KOTOPbIE BHEIIHE BbI-
IJIAJAT TPUBJIEKATENBHO, OTIIMYAIOTCS KPYIHBIMU pa3MepaMi, JIMOO SPKOH U Kpa-
CHBOM OKpackoil. IT0 M Majarackapckue tapakansl (Gromphadorhina portentosa),
U aHHaMcKue mnanouyHuku (Medauroidea extradentata), TuranTckas TPONHAYECKAS
capanua (Tropidacris collaris), xy3neunku Mecopoda sp., TATAaHTCKUN TaJIOYHUK
Humda mxynrneit (Heteropteryx dilatata), 6oromonsl Hierodula grandis v Gongy-
lus gongylodes, a taxxe KyOWMHCKuUe Tapakanbl (Blaberus craniifer), GaHriameni-
ckuil nanounuk (Cuniculina sp.), KonOYUi BheTHAMCKUM mnanodHuk (Neohirasea
maerens), XWILHbIE ABYNSATHUCTbIE Kionbl (Platymeris bigutattus), TpOIHYECKHUE
OpOH30BKH, KpAacHBIE CYXOMYTHBIE KpaObl, paKU-OTIICIBbHUKA U psan Apyrux. [Ipu
ATOM I10 MEPE BBIPACTAHUS U THOCIIM UMAaro BUABI HA YKCITO3UIIMH 3aMEHSITUCH.

bonee HempuTsA3aTeNbHBICBHUIBI, TAKUE KaK TapaKaHbI, CYXOITyTHBIC PaKo00-
pa3Hbple W aHHAMCKHE ITaJJOYHUKH PaCIoJIaraiich B OOJBIINX Teppapuymax,
0(OpMJICHHBIX TIOJI YTOJIOK Jieca, MO0 MHaYe, C MPEIOCTaBICHUEM MPOrPEBAEMOTO
MecTa. JTU TEppapUyMbl TAKKe CHA0KAIUCh JTAMITAMU THEBHOT'O OCBEIICHUSI.

Hpyrue sxe Buibl, TpeOyromue Oosnee CTaOWIBbHBIX YCIOBUHM, MOBBIIICHHON
BJIQKHOCTU W TEMIIEPATypPhl — CyXOMYTHbBIE YIUTKH, OPOH30BKH, PSII BHJIOB Majoy-
HUKOB, KJIOIBI, IPSIMOKPBUIBIE U JIP., PA3MEIIAIUCh B HEOONBIINX TeppapruyMax BO
BHYTPEHHEM TOMEIIEHUHU, T/I€ TAK)KE pacIoyiarajnuch HEOOJBIINE MCKYCCTBEHHBIE
BOJOEMBI C TIEPEKUHYTHIMH YEPE3 HUX MOCTKaMH, B OJHOM U3 KOTOPBIX OOHMTAIOT
KpyIHBIC TUPAHBY — TAKY, a B IPYTOM — KPaCHOYXHE Yepermaxu. DTH, 3HAUNTEIHHO
MEHBIITUE 10 00BEMY TEPpPaAPUYMBI, CTOSUTH Ha CICIHAIBHO BBIMUJIECHHBIX U TMOJIO0-
THAHHBIX JUISl 3TOM 1esy mHAX (MO0 KycKaX TOJICTBIX CTBOJIOB) U TOUEYHO OCBEIIA-
JIUCh TAJIOTEHHBIMH JIaMIIaMU Ha THOKOU MOJABOJIKE, 3aKPETUICHHON Ha CTOSIIIIUX Psi-
JIOM KOpsTax.

B 1ienoM Takas KOHCTPYKIMS BBITVISIAUT BEChbMa JICKOPATUBHO B COYECTAHHH C
MOBEPXHOCTBIO T0JIa, BBUIOKEHHOTO KYCKaMHU KOPBbI WM MEJIKHUM KEpPamM3UTOM.
OrpomMHy10 MoMoIb B 0QOPMIIEHUH U YCTPOMCTBE BHICTABKH OKA3bIBAJIU COTPYIHU-
KU CaJI0BO-TIAPKOBOI0 XO035MUCTBA U PEMOHTHBIX CIIYkO 300MapKa.

3HAUUTETBHYIO CJIOKHOCThH B MOJ00pe U 0OPMIICHUN TTOMEIIECHUS BBI3HIBAJIO
JEMOHCTpUpOBaHuEe 6a004eK (BO BpeMs HOBOTOJHUX MPA3HUKOB U JCTCKUX KaHU-
kyn). [lepBoHavyasibHO ISt 9TOM 1IENM B 3J]aHUU IK30TapuyMa 300IapKa ObUIO CIie-
IIUATHHO BBIJICJICHO MPOCTPAHCTBO KOPHUIOPA, OTOPOKEHHOE MPO3PAYHBIMHU KOH-
CTPYKLHMSMHU Ha OCHOBE JIIOPATIEBOTO YTOJIKA.

BnocnenactBuu Oblia BBIIENIEHA W CHEIUMATBHO OOOpYyJAOBaHA IEHTpaIbHAs
CEKIIMsI BHYTPH 3aKPHITONM YaCTH BHYTPEHHETO MOMEIICHHSI TICPBOTO 3Ta)Ka 3TaHMUS
NTUYHUKA, TIEPEACITaHHOTO 0T BRICTABOYHBINA 3. CieliM(UIHOCTh SKCTIOHHPOBA-
Husi 0abouek B JIeHMHIrpaacKoM 300MapKe 3aKirdaliach B TOM, YTO 0a0OYKH CBO-
00HO JIeTaM B 3aKPHITOM TOMEIICHUH, B KOTOPOE MOTYT BXOJHTH IMOCETUTEH (B
OorpaHu4eHHOM KojudecTBe). [1o 3Toil npuunHe nomenieHue ObUIO OrPaHUYEHO J10-
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POXKKOM, TpeIHa3HAYeHHOW JUIsl MPOXOAa IOCETUTENe, OT OCTAJIbHOW YacTH,
0(pOpMJIEHHON KPYNHBIMU U MEJIIKUMHU PACTEHUSIMU B TOpILIKax (B T.4. [BETYIIMMH U
UCIOJIb3yEeMbIMU JI MMOAKOPMKH 0a00YeK), yCTaHOBIEHHBIMH Ha IPyHTE (MOKPHI-
TOM KpPOLIKOH KOpbI), HA CTEHKaX, BBUIOXKEHHBIX COCHOBBIM TOpOBLIEM, a TaKKe
IOJIBEUIEHHBIMU K ITOTOJIOYHBIM KOHCTPYKIMAM Ha Kammno. [Ipu sTom cama nopox-
Ka Obli1a OT/eJIeHa JIUIIb JEKOPATUBHBIM YaCTOKOJIOM BBICOTOM 20 cM.

HeoOxoaumoe ocBenieHne npu CpaBHUTEIHLHO HEOOJIBIION BHICOTE MTOMEIIECHHUS
CO03/1aBaJIOCh 3@ CUET YCTAHOBKH JIaMIT THEBHOT'O CBETA C MPUOJIMKEHHBIM K COJTHEY-
HOMYy crnekTpoM. KopMmoBbie cTonmMku 6a0ouek Takke HEMOCPEICTBEHHO OCBellla-
JUCh METAJIO-TaJIOTeHHBIMU Jlamnamu. [l kopmiieHns: 0ab04YeK HCIOJIb30BAIUCH
KaK KyCOYKM (pyKTOB (OaHaHBI, anejbCUHbI), TAK U PAacTBOP MENA, U LBETOYHAS
nbUIbIA. [lOTIONMHUTENRHO yCTaHABIMBAIKCH IJIOLIKK C 3€MJIEH C 100aBIEHUEM TO-
METa KUBOTHBIX, UMEIOIIETO KUAKYI0 KOHCUCTEHIUIO (151 BOCIIOMHEHUsST 0abouKa-
MU MHUKPO3JIEMEHTOB). B momenieHun nmencst BOJoeM, B KOTOPOM ObLT CbUMHUTHPO-
BaH HeOOJIBIION BOAOIA.

Odopmitenne 1 000py10BaHNE IKCITO3UIIHIA

Kak yxe ObU10 yHOMSIHYTO BBILIE, JUIsSl JEKOPUPOBAHUS TOMEIIEHUH UCIIOIb30-
BAJIMCh PA3IMYHbIE MaTEPHUAIIBI.

[Tosbl BRICTABOK (M HACEKOMBIX, M TTAyKOOOPa3HbIX) B 3aKPBITHIX TOMEIIEHUIX
MOKPBIBAJIUCh KPOILLIKOW M KyCKaMU KOPBI HJIM MEJIKUM KEPAM3UTOM.

JUis moaaepKaHusi MUKPOKJIMMAaTa B MIOMEIICHUSX, OCOOEHHO B Mepuol (pyHK-
[IMOHUPOBAHMS BHICTABOK JKMBBIX 0a00YEK, B IKCIO3UIIMOHHON 30HE ObUIM yCTa-
HOBJICHBI «TEIUIBIA MOJ» U YBIAXKHUTENb BO3AyXa. [[loMUMO 3TOro oCylecTBIsIOCh
€XXEIHEBHOE ONPBICKMBAHUE BOAOW ITOMEIICHHS U MOJUB FOPIIEYHbIX PACTEHUN.

CreHbl MOMENIEHUH, T/1€ 3TO MO3BOJIIO TEXHUYECKOE PElIeHHE, ObUIM BbUIO-
EeHbI TOpOBLUIEM COCHBL. [IoMHMO 3TOro eKOpUpOBaHUE BHYTPU MOMEIIEHUNA TPO-
U3BOJIMJIOCH KOPSITaMHU M KYCKaMH CTBOJIOB, B KOTOPBIX ObUIM 3aMaCKHUPOBAHbI JJIEK-
TpomoiBojika o0opynoBaHusi. HeGobIre NOBEPXHOCTH TaKXKe ObLUINA 3aKPBITHI 1IH-
HOBKAaMHM, CJIETaHHBIMHM M3 3arOTOBJICHHBIX M BBICYIICHHBIX PACTEHUU (TPOCTHUK,
poro3 u 1p.).

Bosbiioe KoiMuecTBO ropiieyHbIX pacTeHUM, B T. Y. KPYITHOMEPHBIX (TAIbMBbI,
TeJIMKOHUH, (PUKYCBHI, KOPAWIUHBI, KOJAUEYMBl U JIp.), TAKXE JIEKOPATUBHO pa3Me-
I1aJI0Ch BHYTPU SKCIIO3ULIMU JJIsl IPUJaHUs €i 00Iero 3CTeTHYeCKOro BUa.

OTnenbHO OCTAaHOBMMCSI Ha O(OPMIIEHHMH BBICTaBKU MayKooOpa3HbIX. Mnes
pa3MeIleHNs] 3TOM BBICTABKM ObLIa peajii30BaHa IMOCPEICTBOM CO3JaHUs JIETKOU
COOpHOI Pa3HOYPOBHEBOW METAINIMYECKON KOHCTPYKLHH, HA KOTOPOW YKpEILICHBI
HOJIKK ISl TeppapuyMoB. Mcnomnb3yromuecs: i 3TOW 3KCHO3ULUU TEeppPapUyMbl
«9K30Teppa» pacloyiaraloTcs B TP BU3YAJIBHBIX psAZia HA pa3sHbIX YPOBHSX («rop-
KOi»). Bcd KOHCTpYKIMS CBEpXy MOKpBITa pa3MATON yHakOBOYHOM Oymarou c
HAKJICEHHbIMU Ha HEe JIEKOPAaTUBHBIMU MaTepuajiaMH: MECKOM, CyXOW JIMCTBOM,
KPOILKOM KOpbI, MEJIKUM I'paBUEM, TOPHOM, KOKOCOBBIM cyOcTpaToMm U T.. B mpo-
MEXYTKaxX MEXIy TeppapuyMmMamMu ¢ MayKooOpa3HbIMU YCTaHOBJIEHBI TOPIIKU C Jie-
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KOPAaTUBHO-IMCTBEHHBIMU pacTeHusMH. [lonm momemieHus BBICTaBKU 3acTelieH
KpOIIKOH Kopbl. Kakaplil TeppapruyM TOUEHYHO OCBEIIACTCS TaOTCeHHBIMU JaMIIaMH
Ha TMOKMX TOJIBOJKAX, 3aKPEIUICHHBIX Ha JHKOMCTHKAX METaUIOKOHCTpyKuuu. Ha
CTEHaX pa3MelleHbl HH()OPMALMOHHBIE MaTepuaibl, OCBELIAONINE pa3IMYHbIE ac-
MEeKThbl OMOI0TUH, PU3NOTOTUH B 00pa3a )KU3HU NMayKOOOPa3HbIX.

[Ipu Bceil HEMPUTA3ATEIBLHOCTU HCIIOJIB30BAHHOTO MaTepuaja BbICTaBKa BbI-
[NIAIUT OYeHb OPUTHHAIIBHO, IEKOPATUBHO U NMPEACTABUTEIBHO.

OTmeTHM, 4TO BCE SKCIO3MIMU YJIEHHUCTOHOTHX 300mHapka (a TakKe WHBIE, B
TOM 4ucie u ampuOuit) CONpPOBOKAAIOTCS HHPOPMAIIMOHHBIMU CTEHJIAMU, KPACHUBO
0 OPMIIEHHBIMH TIPOCBETUTENILHBIM OTJEJIOM 300MapKa C UCIOIb30BaHUEM MaTepu-
aJloB, MOJATOTOBJICHHBIX COTpyIHUKaMu MHcektapus (Tekctol, ¢pororpadun). Jmu-
TEIbHOE BPEMS BBICTABKM YJIEHUCTOHOIMX M 0a0OYEK COMPOBOXKIAIUCH MOKa30M
NPEKPAaCHON HAyYHOW KOJUICKIMH CYXHUX HACEKOMBIX M JAPYTUX WICHUCTOHOTUX
Cepres Psi6oBa (Tynbckuii 00macTHON 3K30TapuyM), NPEACTABISAIOMIEH U3 ceOsl He
TOJIBKO ACTETUYECKHU MPEBOCXOIHO OOPMIICHHBIN, HO U BaXKHBIA IMO3HABATEJIbHbBIN
TEMAaTUYECKUU MATEPHUAIL.

Summary

ORGANIZATION OF TEMPORARY AND PERMANENT
INVERTEBRATE EXPOSITIONS IN LENINGRAD ZOO

Anna Bagaturova
Leningrad Zoo Insectary, St. Petersburg, Russia

In spite of the fact that department of Insectarium of the Leningrad zoo was es-
tablished just recently (August, 2008) with the help of our colleagues from Moscow,
Riga and Tallinn zoos and others who keep and breed different types of invertebrate
cultures (we are very thankful to them) we managed to organize two expositions —
exhibition «Frogs, Insects and other colorful jungle inhabitants» and Exhibition of
Arachnida.

Moreover our zoo and Tula Exotarium conjointly organized combined exhibi-
tions of live butterflies with the demonstration of dry insect collections in the win-
ter. Also during the holidays and different actions in the zoo we make some tempo-
rary (2-4 hours or all day) exhibits of living insects (different species of cockroach-
es, for example) or mixed exhibits of insects and amphibians.

All the above actions were formed on the principles of minimization of expens-
es, using available or cheap materials, “know-how” and unusual methods and ideas
of building exhibitions.

However this did not lead to any disadvantage of the exhibition in whole as the
main principle was to establish conditions which allow animals to live, grow and
breed together with perfect display.
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More over we've found that such conditions we managed for some species in-
duce cultures to develop even better than in usual well-known and reglamented la-
boratory methods (Mecopoda sp., Cuniculina sp.).

Here the author wants to briefly give an account of the major points and illus-
tration of the above mentioned exhibits of inverterbrates in Leningrad zoo.

Animals and their display

Initially invertebrate exhibition was made as an addition to the living butterfly
display. After some time as the new department in the zoo was established (dep. of
Insectarium) permanent exhibition of inverts and amphibians (another group housed
by the department) was organized in the unit (first floor of the Bird's house).

Animals for display we choose on the principles that public should know it well
as well as experimenting with inverts which has a pleasant view, bigger size and
brightly or nicely colored.

Those are: Madagascar hissing cockroach (Gromphadorhina portentosa) and
Annam stick-insects (Medauroidea extradentata), giant tropical locust (Tropidacris
collaris), leaf grasshoppers Mecopoda sp., giant jungle nymph stick-insect (Heter-
opteryx dilatata), mantis Hierodula grandis and Gongylus gongylodes, and also
Death head roaches (Blaberus craniifer), Bangladesh stick-insects (Cuniculina sp.),
spiny stick-insects (Neohirasea maerens), tropical flower beetles, bugs of prey, red
land crabs and hermit crab, some others. With all this going on as animals growing
and dying we change exposition object respectively.
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HABAIOAEHHSY 3A BOIT'OMOAOM EMPUSA PENNICORNIS
(PALL.) (MANTODEA: EMPUSIDAE) B IIPUPOJIE H
B HHCEKTAPHH

A.A. beneouxmoes
Kadenpa snTomoniorun MoCKOBCKOT'0 rOCy1apCTBEHHOT'O YHUBEPCUTETA
uM. M.B. JlomonocoBa, Poccus

C 6 mo 13 cents6ps 2009 r. B Kpacnonapckom kpae Ha bonbmom nu Mamnom
Yrpumax wabmronanu 3a HuMmdamu 2-ro Bo3pacTta 6oromona Empusa pennicornis
(Pall.), uaTepecHoro cBoel CIOCOOHOCTBIO OTpa)KaTh CBET MEpPeaHEH MOBEPXHO-
CTBIO T'OJIOBHOT'O BBIPOCTA («3€pKajbLeM» MUTPhI). OTCYTCTBUE B3POCIBIX HACEKO-
MBIX 3aCTaBUJIO B3SITh ATHX JHYMHOK B JAOOPATOPHIO M MOMBITATHCA OCYLIECTBUTH
WX 3UMOBKY JUTSI TIOJYYEHHUS UMaro B MHCEKTAPHUH.

OtpaxeHue cBera

B npupone Habnroanm oTpak€eHUE COJTHEYHOI'O CBETa Ha T'OJIOBHOM BBIPOCTE
HUMDBI SMITy3bl. Beisicamnmm, uro ColHIle, SBISSCH MOIIHEUITUM TOYSCYHBIM UCTOY-
HUKOM CBETa, CO3/Ja€T POBHBIM KPYTJbIM OTONECK B IIEHTPE «3€PKAJIbLa» MUTPHI
(puc. 1). Ilpn makcuMallbHON MIUPUHE MUTPBI HUMGBI 2-TO Bo3pacTa 4yTh MeHee |
MM, OJIMK CBETa pasjinyuM, MO KpailHeill mepe, ¢ paccTosiHus okojio 1-2 merpa. B
7a060paTOpUU NPHU OCBEIICHUU OOBIYHBIMU JIAMITAMH C OJIM3KOTO PACCTOSIHHSI MOTY-
YUTh CXOMHBIH 3(PPEKT HEe yAaBaiOCh: OTPAKEHHWE HMMEIIO BHJ JIOMAaHBIX MHOTO-
yTOJIBHUKOB HernpaBuibHO# Gopmbl (beneaukros, 2006).

buonorudeckas poiab OTpak€HHsSI CBETAa Yy HMIIy3 OCTaeTCsl HEU3BECTHOM.
[1.1. Mapuxkosckuii (1983, 2001) cuuran, 4ro 3TOT OJIECK, CXOJHBIN ¢ OJIECKOM Ka-
NETBKUA BOJBI, TIPUBJICKAET MyX — OCHOBHYIO IHIIY OOTOMOJA, a TAKKE SBISICTCS
BO3MOXHBIM CIIOCOOOM MEXKITOJIOBOM KOMMYHUKAIIMH. OTH TPEIANOIOKCHHUS HE
OTIPOBEPTHYTHI, HO ¥ HE MOJTBEPKACHBI, U TPEOYIOT CIICIIUATBHBIX UCCIICIOBAHUMA.

Conepxxanue B MHCEKTAPUU

B cepenune centsiops 2009 r. uumd E. pennicornis noctaBuiaum B MOCKBY U
cozepxanu 1o oraenbHocTd B 50-400 MJ1 MIacTUKOBBIX OaHKax B 3aBUCHUMOCTU OT
MIPOXOK/ICHUS BO3PACTOB, C CYXUMHU BETOUYKAMU JJIsI BO3MOKHOCTH HACEKOMBIM 3a-
HATH yA00HOE MOJI0KEeHNEe, 0OBIYHO T0JI0BOM BHU3. [l0 nekabps aMITy3 aepskaiu mpu
temmneparype +24+26 °C aaem (+20+22 °C Houbto) U 8-10-uacoBOM OCBEIICHUU B
CyTKH 3HeprocOeperatomieit jammoi MontHocThio 100 BT ¢ paccrosaus 10 cm ot
HacekoMmbIX. Kopmunu uepe3 nenp 1-2 myxamu. ['onogusie HUMGB UMENH TOBBI-
HIEHHYI0 aKTUBHOCTh M CHJIBHO BIAJO€ OPIOIIKO; MOCJEe KOPMJICHUSI aKTUBHOCTh
00BIYHO YMEHbIIIANIACh, @ OPIOLIKO pa3ayBaiock. C ceHTsaOps no Aexkadpb 00e HUM-
GBI 1BaXKAbl TIOJIMHSIIN, 3aMETHO YBEIUYUBIIUCH B pazmepax. C HACTYIICHUEM XO-
JI0JIOB Tepenuin Ha kopmiienne myxamu ceM. Calliphoridae, BeIBeIeHHBIMU U3 OTla-
phbiiia. K 3MMOBKE aKTUBHOCTh U MPOXKOPJIUBOCTH HUM{G CHU3WINUCH, JOWUS K Ce-
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pearHe HOSIOps 10 OAHOM MyXH B HeJe0. BpeMsi ouepe1HOro KOpMIIeHUsI onpeie-
JISUTH TI0 CUJIBHO BHAJIOMY OpIOIIKY HUM(.

Puc. 1. OTpaxkeHue COJHEUHOTO CBETa Ha TOJIOBHOM BBIPOCTE HUM(BI 2-T'0 BO3pacTa
E. pennicornis (Pall.) B npupoae (bonbmmoit Ytpum). [IpaBoe poto nano BHe oky-
ca, JUIsl WUTIOCTpaluu pa3MbiTus 6iuka. O0e gotorpadun BMecTe 00pa3yroT cTepe-
orapy Juisi mapajjieIbHOTo pocMmotpa (hoTto A. benenukTosa).

Fig. 1. The reflection of the sunlight on outgrowth on the head in II-age nymph of
E. pennicornis (Pall.) from the nature (Big Utrish). The right photo is not focus for
illustrated of the glare washout. Both photos are stereo mate for parallel view (photo
by A. Benediktov).

K nmexabpio 2009 r. merabonuueckue mporecchl HUM(Q 4-ro Bo3pacra IMOJIHO-
CTBIO 3aMEUIUIINCh, OOTOMOJIBI PEKPATUIIN MUTAHUE, TIPU 3TOM HX OPIOIIKO OCTa-
JIOCh Pa3lyThIM.

Coobmraercs, yto Témias 3uMoBka npu +15+17 °C Benér k rubenu numd E.
pennicornis B sHBape-deppaiie (Tropuna, 2008). HacekoMbix BO BpeMsl Iuanays3bl
nepxanu npu temneparype ot +10 °C Houbto g0 +12+15 °C gHEM B IIIACTUKOBBIX
O0ankax eMkocTbio 400 Ml ¢ OTBEPCTHSIMU B CTEHKAaX M CyXHMH BE€TKaMHU BHYTpPH.
banku nomectunu B uHcekrapuit oobemoM 100 J1, pacronokeHHbIH Ha XOJOIHOM
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IIOJOKOHHUKE, C ITIOYBOM Ha JIHE, KOTOPYIO yBIaxHsau | pa3 B Hexemo. Ocemanu
HaceKoMbIX B TeueHue 8-10 yacoB B cyTku asyms jammnamu JIZIC no 15 Bt kaxnas
¢ paccrosaust 10 cMm u aHEeprocOeperaromieit tammnoit MmomHocThio 100 BT ¢ paccro-
saus 50 cm cOoky. [lo mapta 2010 r. MITy3bl HE MUTAIUCH M HE JIBUTAJTHCH.

B nepBbix uncnax mapta 00roMosibl BIIUIM U3 AManay3bl, HAUaB MepeMeliaTh-
Cs M pearupoBaTh Ha JBWXKEHUS ApYT apyra. K nutanuio Myxamu OHH MPUCTYIIUIU
12 mapra, a ntuHbKa HA HUM(} 5-TO BO3pacTa MpoU30IIa OJHOBPEMEHHO 25 MapTa.
JIroO60MBITHO, YTO 3MITY3bl IOYTH BCETr/IA MOEJAIN MYX C TOJIOBBI; 1a)Ke €CIH A00BI-
ya OblJIa 3aXBaueHa B HEYJO0OHOM ITOJOKEHHH, OOTOMOJI CTapalicsl TIEPEBEPHYThH €6
rOJIOBOI K CBOMM POTOBBIM OpPTraHaM.

B camoM Hauane mas mpoiivia JinHbKa o0enx HuM@ Ha 6-0i BO3pacT, Moclie ue-
ro, CIycTs JIB€ HeJeNu, camka norudmna. He nckimtoueHo, 4yTo 3TO CBSI3aHO C Upe3-
MEpHBIM KOpMJIEHHEM (2-3 KpyIHbIE MyXH B HEJENI0): CAMKA CTaJla BSJIOH, MOTEM-
Hela, Npuodpesia KOPUYHEBO-KPACHYIO0 OKPAcKy M MOruoiia, MpakTHYECKH CrHUB,
BUcA Ha BeTKe. [locne 3Toro kopMmiieHne ocTaBlIeics B )KUBBIX HUM(BI caMlia Mpo-
Boguiu 1 pa3 B 1-2 negenu 1 myxoii. Ha Takom CKyTHOM NUTaHUH 8 UIOJIS YIaJ0Ch
MOJIyYUTh UMaro E. pennicornis.

PaboTa nonnepkana nporpammoii «buosornueckoe pasHoOOpa3ue: CTPyKTypa,
YCTOMYMBOCTS, BOMtoNM (mpoekt PHIT 2.1.1.7167).
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Summary

OBSERVATIONS OF MANTIDS EMPUSA PENNICORNIS
(PALL.) (MANTODEA: EMPUSIDAE) IN NATURE
AND INSECTARIUM

Alexander Benediktov, Dr.
Entomology Dept. of Lomonosov Moscow State University, Russia

Two nymphs of II age of the mantid Empusa pennicornis (Pall.) were collected
in 6-13 September 2009 in Krasnodar region (Big and Small Utrish). The reflection
effect of the sunlight on outgrowth on the head was observed in nature (fig. 1).

In October and November 2009 both nymphs sloughed into III and IV ages in
the following temperature diapason +20+22 °C at night to +24+26 °C in the day. In
December 2009 nymphs of IV ages stopped eating and retired to diapauses. Dia-
pauses were lasting till March 2010 in the following temperature diapason +10 °C at
night to +12+15 °C in the day. In March and May, 2010 both nymphs sloughed into
V and VI ages. Soon afterwards female nymph died, may be because of abundant
feeding. In this connection the feeding of male nymph was reduced. In July, 2010
male successfully moulted to imago.
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CTPAHHIIbBI HCTOPHH HHCEKTAPHS MOCKOBCKOI'O
3OOITAPKA. SKCIIEAHIINA A.. KAMEHCKOTI'O
HA TASOBCKHH IIOAYOCTPOB

M.B. bepe3un, E.IO. Tkauesa
Nucekrapuii MockoBckoro 3oomnapka, Poccus

B 30-e roasl npomnuioro Beka MHcekTapuii MOCKOBCKOT0O 300I1apKa, PyKOBO-
nuMbiidi b.C. IllepOakoBbIM, 3aHUMAJICS HE TOJIBKO MPOCBETUTEIBLCKON M HAyYHOU
NEeATeNIbHOCThIO, HO, KaK U TPEOOBaIM 3aKOHBI TOTO BPEMEHH, aKTUBHO y4acCTBOBAJI
B XO3MCTBEHHOU km3HU cTpaHbl. B 1933 1. Beecoro3noe I'ocymapcrBennoe O0b-
eAMHEHHUE TPECTOB MO O0OphOE C BpEeaUTEIAMH M OOJE3HIMH B CEILCKOM M JIECHOM
xo3stictBe (OBB) Hapkomara 3emiienenuss CCCP u OnieHEeCOBXO3TPECT MOCTABUIIU
niepeT SHTOMOJIOTaMH 33/1ady pa3paboTaTh KOMILIEKC Mep 1O 00pb0e ¢ MOIKOKHBIM
0BOJIOM ceBepHOTO osieHst (Oedemagena tarandi L.), HAHOCUBIIIETO KOJOCCAIbHBIN
ypoH ctagam ojeHeil Ha Kpaitnem Cesepe. Ilpu noaaepxxxke ObBB NucekTapuem
MockoBckoro 3oomnapka ObUTH Ha4aThl UCCJICIOBAHUS 110 OMOJIOTHUH ATOTO Mapa3uTa,
YacThIO KOTOPBIX CTanH 3kcneaunuu B CeBepHblid Kpail (HbiHE Pecnybnuka Kowmu,
Apxanrensckas 1 Bonorojackas obnactu), SImanbckuii (Heneuxuit) okpyr Ypais-
ckoii obsactu (HbIHE SIMano-HeHenkuii aBTOHOMHBINA OKpYT) ¥ Ha Konbckuii moiry-
octpoB (bepesun, 2004; Berezin, 2009).

B »T0#i paboTe MpuHAI aKTUBHOE y4acTUE U MOJIOJOW COTpyAHUK MHCekTapus
MockoBckoro 3oomapka, wieH Kpyxkka FOupix buonoros 3oomapka (KIOB3) AH-
npeit @enopoBuu Kamenckuit (1916-1942) (puc. 1). Dkcnenunus, kotopyto 17-
netHui (1) A.®. Kamenckuii copepimi (pakTUYECKH B OJJUHOYKY, MPOJ0JKAIACH C
25 mapta mo 8 mexabps 1933 r. PaboTel mo u3ydeHuro OMOJIOTUH OBOJIa TTPOBOIH-
JIMCh B CTaJIax OJEHEW B OKpecTHOCTIX I. Hbima Ha Ta30BCKOM MOJyOCTpOBE, OTHO-
cuBlieMycsi Toraa K SImanbckomy okpyry Ypanbckod oOnactu. B crnosknHenmmx
yCJIOBHSX TOro Bpemenn KameHckuil noOupancs ao mecra padot 3,5 Mecdua, npu
sToM okoisio 700 KM OH TpoIlled Ha BECeNbHOMU JioAke 1mo pekam Type, Tobomy u
NpTteiry. C urosst 10 HOSIOpS, T. €. okosio 5 mecsaneB A.®D. KameHckuii Haxoauiics B
cTajax, >KWJI B CTOMOMINAX TOCTEMIPUUMHBIX MECTHBIX OJICHEBOJIOB — HEHIIEB U 3bI-
pSiH, KOYeBaJl BMECTE€ C HUMHU W MOCTOSIHHO cOOMpasl Marepuai o OMOJIOTHUU TOJ-
koxkHoro (O. tarandi) n HocornorouHoro (Cephenemyia trompe (Mooder)) oBo0B
ceBepHOro ojeHs (puc. 2-3). B TeueHue Bceil SKCNEUIUU OH B JIONOJHEHUE K OC-
HOBHOU paboTe M3ydas OMOJIOTHIO KECTKOKPBUIBIX M JIPYTUX HACEKOMBIX, a TaKXKe
OMHCHIBAJI IPUPOIY U OBIT )KUBYIIUX HA ceBepe monen. 15 nosaops 1933 r. Kamen-
CKMI BBICTYIIWJI C JTOKJIAJI0M O 3HAYEHUU U MOPSAIKE MPOBEACHUSI OOPHOBI C OBOIAMHU
Ha 3acenanuu lIpesmamyma Hanpimckoro Paiincnionkoma. Kak cnegyer u3 mpoto-
KOJIa 3acellaHus, €T0 BBICTYIUICHWE MMEJIO OOJIbIIIOE 3HAYEHWE Uil OpraHu3aIluu
IPOCBETUTEILHON pabOThI CPEM MECTHBIX OJICHEBOJOB U TJIAHUPOBAHMS MPOBEIE-
HUS 3allUTHBIX Meponpusituii oT oBojoB (IIpoTokon 3acemanus [Ipesmamyma
Happimckoro Paitmcnonikoma Ne 58 ot 15.11.1933 r. JInu. apxuB T.A. Kamenen-
KOM).
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Puc. 1. Aanpeii Degoposuy Kamenckwuii (poto 1939 r. u3 nmuu. apxusa
T.A. Kameneukoi)
Fig. 1. Andrey Kamensky (photo 1939 from priv. archive of T. Kamenetskaya).
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Puc. 2. B netHeMm cToiibuiiie HeHIEeB-0JeHeBO10B Ha FOxxHoM Smarne, 1975 r. (dhoto
M.B. bepesuna)

Fig. 2. In summer camp of Nenets reindeer herders in the Southern Yamal, 1975
(photo by M. Berezin).
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Puc. 3. Crano ceBepHbix ojneneit, Henerkuit okpyr (¢poro M.B. bepesuna)
Fig. 3. A herd of reindeers, Nenets Area (photo by M. Berezin).
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ITo Bo3Bpamiennn B MockBy A. KameHCKkuM ObLT MOJATOTOBJICH MOAPOOHBIN
Hay4HbIN OTYeT Mo pe3ynbTaTam 3xcneanuu (Kpsokanosckuii, 2004).

Kpome psna skcrienuunii B ceBEpHbIE PAOHBI CTPaHbl IPU yd4acTU MOCKOB-
CKOT'0 300MapKa MPOBOJWINCH U JpYrue padoThl MO U3YyUYECHUIO OMOJIOTUHU MOIKOXK-
HOTO OBOJIa CEBEPHOTO oJieHsA. Tak, B MOCKOBCKUI 300MapK ObLIO JOCTABJIECHO He-
CKOJIBKO JK3EMIUISIPOB CEBEPHBIX OJICHEW, 3apa)KCHHBIX JIMYMHKAMU OBOAA, IS
MPOBEJEHUS SKCIIEPUMEHTOB, PE3YIbTAaThl KOTOPBIX JEIJIA B OCHOBY 3alIUTHBIX Me€-
ponpusiTUid B palioHax ceBepHoro osneHeBoacTBa (Jonuuckas, 1935; Knanosa, [o-
muHckas, 1934; Kapuesckas, KacarkeBuu, 1935; Illep6akos, 1933).

Ha ocnope marepuainoB uccinenopanuii b.C. Il{ep6akoBbiM Oblia HamMcaHa MO-
Horpadus «Koxusiit oBoa ceBepHoro onens (Oedemagena tarandi)», koTopas Oblia
npuHsata B 1940 r. k neuaru B uznarensctee Axagemun Hayk CCCP u noikHa Obl-
na ObITh npeactasieHa [llepbakoBbIM K 3amuTe KaHAUMAATCKOM auccepraunu. K He-
CYaCThIO, 9Ta PYKOMUCh BMECTE C JAPYTUMHU IIEHHEUIIMMU HAyYHBIMH MaTepHaiaMu
u apxuBoM b.C. Illepb6akoBa cropena B €ro 1oMe Ha TEPPUTOPUH 300MapKa B HOUb C
22 na 23 nrons 1941 r. Bo BpeMs mokapa, Ha4yaBIIETOCsA OT IOIAJaHUsI HEMELKON
3axurarenbHo 6oMOb1 (bepesun, 2004; [llep6akos, 2001).

B 1935 r. Anapeit Kamenckuii ObUT 3a4nciieH B Ka4yecTBE JaOOopaHTa B OT/EI
HSHTOMOJIOTMHU 300s0rnyeckoro mysess MI'Y, rie uzydan )KeCTKOKPBUIBIX MOJI pyKO-
BoacTBoM K.B. Apnonbau. B 1938 1. on moctynun Ha buonornueckuii ¢pakyiabTeT
MI'Y, KoTOpBIil HE yclien 3aKOHYUTh U3-3a HayaBlielcs Bennkoit OtedyecTBEHHOU
BoiHBI. Jletom 1939 u 1940 rr., a Takke B utoHe 1941 1. mox pykoBOACTBOM IIPoO-
deccopa A.A. 3axBatkuaa A.®. KaMeHCKH MPOBOINIT UCCIICIOBAHUS 110 SKOJIOTHU
tupormudonaabx kiemein (Acariformes) u payne HacekoMmbrx B Hayp3ymckom 3a-
noBegHuke B Kazaxcrane. [lo pesynbTaTam €ro uccielnoBaHH OMyOIMKOBAaHO 7
HayYHBIX CTaTeW, BHECIIMX CYIIECTBEHHBIN BKJIaJ] B pa3BUTHE OTEUECTBEHHOI OMO-
JIOTUYECKON HAayKH B o0jacTu akapojoruu u sutomoisioruu (Kpepkanosckui, 1988;
JIrobapckuit, 2009; [Mandunos, 1985).

B okTsa0pe 1941 r. on BcTynuil 10OpOBOJIBIIEM B MOJK MOCKOBCKUX Pa0OUMX,
OTKa3aBIIUCh OT MoJjarasiieics emy OpoHu. 23 depaist 1942 r. A.®. Kamenckuit
najg cMepThio Xpabpsix B 0oro oa Crapoii Pyccoit 6;1u3 cena Monsotunbl (Hosro-
poackas 06i1.). On moxopoHeH B Oparckoil Moruie y a. IlaBmnoBo (OBIBII. COBXO03
«MonBoTuiey) Mapesckoro paiiona Hosroposckoii obmactu. Ums A.®. Kamen-
CKOTO YBEKOBEUEHO Ha MeMopuaibHOU gocke [lamsaru morubOmux B Benukoit Orte-
YeCcTBEHHOU BoitHe Ha buonorndyeckom daxynprere MI'Y u 3aneceno B Kuury Ila-
MATH, a TaKke B 2JeKTpoHHYI0 KHury Ilamsatu B My3see Ha IlokiioHHOM rope B T.
Mockse (beneaukrtoB, 2006; Kpbrxanosckuid, 1988; Jlro6apckuii, 2009; Mapuyk,
2006).

W3BectHbIil sHTOMOINOT, ipodeccop, A.0.H. O.JI. KpbpkanoBckuii, ObIBIINN Of-
HOKypcHUK A.®D. KameHckoro, Hanucan o HeM: «FE2o ochogubimu cgoticmeamu Ovl-
JU: SAPKULL YM, peOKue yeieycCmpemieHHOCms U pabomocnocoOHOCmb, yMeHUue Gbl-
bpams 8 pabome 2nasHoe U MemoouyeckKu 008ecmu 0eio 00 KOHYd. IHMOMONO2US.
OvLIA 0eoM e20 JHCUZHU U OH OMHOCUNCSA K Hell ¢ NOOJIUHHOU cmpacmbio. B mo orce
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8peMsi OH YeHU]l WYMKY, XOPOWO 3HAL IUMepamypy, Xopouwo Yumai Cmuxu, Jioou
meamp. Bvin on maxoice npegocxooHbiM CnOpmMcMeHoM, 8cepbe3 3aHUMANCA CLaO0
pazsumsim 8 me 200bl COPHOTLIHCHLIM CHOPMOM, A JNeMOM OYeHb JH0OUL DbIOHYIO
nosnto cnunnuneom. Oopaz Anopes Kamenckoeo, mananmiaugo2o yueHo2o, 4eiosexka
8 JyuUleM CMbICIe CNlo8d, Hagce20a Namamet OJisl mex, KOMY NOCYaCMmAUBUNIOCH €20
3Hamo. OH, HeCOMHEHHO, coena bbl 04enb MHO20, eclu Obl ocmaincs dcus. Ho u mo-
20, YUMo OH Yychnel coenamv, 00CMAmMOYHO, YMooObl e20 UMs BOULLO 8 UCHOPUIO Ome-
yecmeennou sumomonocuu» (Kpsoxkanosckuii, 2004).

B cemeitnom apxuBe B1oBbl A.®D. Kamenckoro, Upunsl BnagumupoBusl Kame-
HELIKOM, a 3aTeM ee npueMHoi qouepu Tamapbl AHapeeBHbl KameHelkoil, B Teue-
HUE JIOJTMX JIET XPaHWINCh IyTeBOM JHEBHUK AHapes PenopoBrnya KameHckoro
IO €ro dKcreanuny Ha Ta3oBCckui MoiayocTpoB B 1933 r., caenaHHble UM BO BpeMs
3TOrO MyTemecTBUs GoTrorpaduu U HEKOTOpbIE MyTeBble JOKYMEHTHI. JKypHanuct-
skosor Poansa MuxaitnoBuy @eopoB, M3yyaBLUIUMK 3TOT JHEBHUK, OMTyOJMKOBA B
2001 r. BBLAEPKKH W3 HETO CO CBOMMHM KOMMEHTapusmu B HMHTepHET-KypHaie
«IIpuponno-pecypcusie Benomoctn» (®emgopos, 2001). B 2009 r. T.A. Kamenen-
Kas nepejana JHEBHUK Ha MOCTOsIHHOE XpaHeHue B HcekTapuii MOCKOBCKOTO 300-
napKa, 3a 4YTO aBTOPHI BBIPAXKAIOT €1 CBOIO TITyOOKYIO MPU3HATENBHOCTh. JIHEBHUK
IpeacTaBisgeT U3 cedst 001y TeTpaas popmara AS ¢ pa3nTMHOBAHHBIMHU CTpPaHU-
amMu. 3amucH, ciaejaaHHbie KaMeHCKHM MpOCThIM KapaHAamoM pa300pUYHBBIM MO/~
yepkoM, 3aHumarot 105 crpanwni. JneBank A.®. KaMmeHckoro ¢ ero myreBsiMH (o-
TorpadusMH BIEpBbIE MyOIHKYyeTCs 3/eCh 0€3 CoKpaiieHuil ¢ pasperieHus T.A.
Kamenernkoit (IIpunoxxenue 2). Hamu n3mMeHeHbl TUIIbL HEKOTOPBIE AeTanu opdo-
rpaduy U MyHKTAuu (B COOTBETCTBHH C COBPEMEHHBIMH HOPMaMu) U JA00aBICHBI
HEOOXO0auMble KOMMeHTapuu. HecOMHEHHO, SKCIIEANIIMOHHBIA THEBHUK MOJIOIOTO
TaJaHTJIMBOTO 3HTOMOJIora KamMeHCKOro, HanucaHHbIM YAUBUTEIBHO KUBBIM SI3bI-
KOM, HACBILIEHHBI TOHKUMH HAOJIOACHUSIMU MPUPOJBI U HACEKOMBIX, OJAPOOHO-
CTSIMU SKCHEAUIIMOHHON >KM3HU U ObITAa MECTHOI'O HACEJIEHHS, HUKOTO HE CMOYKET
OCTABUTh PABHOIYIIHBIM.

ABTOpBI OJarojapsAT 3a MoMoIllb B cOOpe MaTepralioB U MOJATOTOBKE CTaThU
T.A. Kamenenxkyto, 1.b. JIpockuny, E.b. lllep6akory, B.H. Mapuyka u A.M. bepe-
3UHa.
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Summary

PAGES OF HISTORY OF THE MOSCOW ZOO INSECTARIUM.
ANDREY KAMENSKY'S EXPEDITION TO TAZ PENINSULA

Mikhail Berezin & Elena Tkacheva
Moscow Zoo Insectarium, Russia

During the period of 1932-1935 the Moscow Zoo Insectarium, while under the
guidance of entomologist Boris Scherbakov, was conducting a great amount of
educational activities and extensive scientifically-practical works. The employees of
the Insectarium were conducting expeditionary and laboratory research in the
biology of a dangerous reindeer pest, the reindeer warble fly (Oedemagena tarandi
L.), for several years. The pest was responsible for a considerable damage to the
reindeer herds at the The Far North of Russia, and a series of measures against it
were being developed.

A young talented entomologist, an employee of the Moscow Zoo Insectarium
by the name of Andrey Kamensky (1916-1942) (fig. 1), took active part in the
expedition to the Taz peninsula (Yamal-Nenets autonomous region). The expedition
started in March, 1933, and ended in December of the same year. Andrey
Kamensky, who was only 17 years old at the time, was, in fact, the sole participant
of that expedition. It took him 3 and a half months of traveling to get from Moscow
to the village Nyda on Taz peninsula, having to use steam locomotives, steamships
and boats for transportation. Kamensky stayed in the settlements of the local
reindeer breeders, mostly Nenets and Zyrans, for about 5 months, from July till
November. During his stay he wandered together with herds of deer and studied the
biology of the reindeer warble fly (O. tarandi) and the reindeer nose bot fly
(Cephenemyia trompe (Mooder)) (figs. 2-3). For the entire length of the expedition
he also took notes on the biology of Coleoptera and other insects, and made a lot of
descriptions of the nature and life of the Northern people. His works turned out
invaluable for the educational activities conducted amongst the deer breeders, and
the measures taken against the parasitic flies.

During 1938-1941, while studying at the Moscow University, Andrey Ka-
mensky conducted a research on Coleoptera and Acariformes mites, which resulted
in the publication of 7 scientific articles. However, the Great Patriotic War started in
1941 and Kamensky went on front, where he died in the battle for the city of Old
Russa (The Novgorod region) in February 23™ 1942.

The photos taken during the expedition to Taz peninsula, some of the traveling
documents, and an expeditionary diary were saved in the family archive of Irina
Kamenskaya, the widow of Andrey Kamensky, and her adopted daughter, Tamara
Kamenskaya. The diary is full of in-depth notes on nature and insects, details of ex-
peditionary life and the life of the local population. By the permission of Tamara
Kamenskaya, this book is the first to contain the full version of Kamensky's diary
(without any cuts) [in Russian], along with the photos, taken during the expedition
(Appendix 2).
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BAIKHAS POAb BECITOSBOHOYHBIX B ITPOIIECCE
COIIHAABHOH PEABHAHUTAIINHA NETEH
C OCOBEHHOCTSIMHA PASBUTHSA

A.A. Bacunves
Kiy6 nmrobuteneit 6ecriozBoHOUHBIX, T'. MockBa, Poccus

OcHoBHOI MpoOIEeMOil peabmiuTaluKu JAeTeil ¢ 0COOEHHOCTSIMU Pa3BUTHUS SIB-
JSIETCSL UX ColMaibHas peabunurtanus. Bo3MOXHOCTh M yMEHHE KUTh B COLIUYME,
OpHEHTAaUs B OKPY>KAIOIIEM UX MUPE, PEIICHUE BO3HUKAIOUIUX KMU3HEHHBIX MPO-
O51eM - BOT, MOXaITyl, OCHOBHBIC TPY/ITHOCTH, COIIPOBOKIAIOIINE ITUX JIeTel B Oy-
nyuie B3pocioi ku3Hu. M TyT HampammBaeTcs caM coOOM BOMpoOC: a MpUYeEM
37eCh OECrO3BOHOYHBIC, U KaKUM 00pa3oM OHU MOTYT MTOMOYb JETAM?

[To aTOMy TIOBOTy aBTOp XOTEJ OBI 3/1eCh MOACIUTHCS HEKOTOPHIMHA MBICIISIMHU.

1. letn ¢ 0cOOEHHOCTSIMU B Pa3BUTHHU BCET/a SABJISIOTCS O0BEKTOM yxoja (3a
HUMH YX@XXHUBAIOT), MPU 3TOM OHU CaMHU HUKOT/Ia HU 332 KEeM HE YXa)XKUBAIOT, UYTO
OYEHb IJI0XO0, TaK KaK B CBSA3U C 3TUM OHU HE YYBCTBYIOT COOCTBEHHOM HY>XHOCTH U
3HAYMMOCTH. YXaKuBas 32 O€CMO3BOHOYHBIMU, OHH BOCHOJHSIOT ATOT MpoOer.

2. Jletn ¢ 0COOEHHOCTSIMU B Pa3BUTUH YaCTO HE MOHUMAIOT, YTO JAPYTHUE KUBbBIE
cymiecTBa 001aiaoT cBoeil Boseid. M kaxeTcsi, 4To MUp BpamiaeTcsi BOKPYT HHUX.
HabGnronas 3a 6ecrio3BOHOYHBIMH, W3y4ash UX IOBAJKH, OHU HAYMHAIOT MOHUMAaTh
mup Oosiee aJIeKBaTHO.

3. becno3BoHOYHbBIC SIBISIOTCA IS JIeTed OYEHb HEOOBIYHBIMH OOBEKTaMU
BHemTHero Mupa. OHHM HE TTOX0XKHU Ha KOIIEK U c00aK, K KOTOPHIM JIETH MPUBBIKIIH.
B nenom — onn OYEHD criibHO MHTEpECHBI IETSIM. DTO OYEHb Ba)HO, TaK KaK Ta-
KH€ JIeTH, KaK MPABWIIO, allaTUYHBI U C1a00 pearupyroT Ha OOBEKTH BHEIIHETO MU-
pa.

KoneuHo, OrpoMHYI0 pOJIb UTPAET U MPOCBETUTEILCKUI MOMEHT, BO3MOKHOCTh
paclIMpuTh JETCKUN KPyro3op, MoKa3aTh OKPYXKAIOIIUN UX MHUP B IPYTOM acleKTe
€ro Mo3HaHus.

PabGoras memarorom IOMOJHUTENHHOTO 0Opa3oBaHusi B MOCKOBCKOHM CHelu-
aIbHOU (KOPPEKIMOHHOM) miKojie-untepHare Nell0 s geteil-cupoT, aBTOp y4H-
THIBAJl TE€ MOMEHTBI, O KOTOPBIX TOBOPUJIOCH BBILIE.

JIeTn B TakuX YUpEXKIEHUAX OUYEHb CJIOKHBI B IUIAHE MOBEICHUS, MPOSBICHUS
MICUXUYECKUX U (PU3NUECKUX OTKJIOHEeHuH. Ho, HecMOTpsi Ha 3TO, OHU OYEHB KUBO
MHTEPECOBAIUCH UCKYCCTBEHHO CO3/1aBa€MbIM YTOJIKOM MPUPOIbI, YIIOP B KOTOPOM
caenan Ha Oecro3BOHOUYHBIX. [locienHee cBsA3aHO Takke W C TeM, 4yTo B MoOCKBe
JNEUCTBYIOT OYEHb JKECTKHUE CAHUTAPHO-3MHIEMHUOJIOTHYECKUE HOPMBI JJI IETCKUX
yupexJieHHil. BOCIUTaHHUKY WMHTEpHATAa YUYWUIIUCh CaMU JieJlaTh MHCEKTapuu (pe-
3aTh CTEKJIO, CKJIEUBATh €r0, JEKOPUPOBATh), CAMOCTOSTEIBHO YXaXKUBAJIH 32 IHU-
TOMIIAMH.
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BPPHKAHCKHA XK - GPOHBOBKA

Puc. 1. Yroiok kjacca ¢ TeppapuyMamMu O€CIO3BOHOYHBIX B IIIKOJICe-UHTEPHATE
Nel10 (dboto A. Bacuibesa).

Fig. 1. Class corner for invertebrates terrariums in Moscow special boarding school
N 110 (photo by A. Vasilyev).
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Puc. 2. Tpexnsataucteie OpoH30BKU Pachnoda trimaculata (poto M.B. bepeszuna).
Fig. 2. Flower beetles Pachnoda trimaculata (photo by M. Berezin).
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B teppapuymax (MHCEKTapHsIX) COAEPKATUCh HEMPUXOTIMBBIC MIPEICTABUTENN
0ecno3BOHOYHBIX: adpukaHckue OpoH30BKU (Pachnoda trimaculata, P. marginata
peregrina,Chlorocala africana), neumepublii cBepuok (Phaeophilacris bredoides),
nanounuku (Medauroidea extradentata, Aretaon asperrimus), TPOIUYECKHUE Tapa-
KaHbl (Archimandrita tessellata, Blaberus giganteus, Gromphadorhina portentosa),
ymutku (Achatina achatina, A.fulica), a Taxxe pazIdyHble paKoOOpa3HbIC M aKBa-
puymHBIE pBIOKH (puc. 1, 2).

3aHATHS POBOJMINCH Ha JOOPOBOJILHOI OCHOBE. ABTOpP YUHUTBHIBAJ, YTO HEJb-
351 3aCTaBUTh peOEHKa HACUJIBHO MOJIFOOUTH KOr0-TO WJIM YTO-TO, TJIaBHOE - 3aUHTe-
pecoBath ero. s 3TOro mpuMeHsUIMCh pa3Hble METOJbl: UrpoBas (opMa (TOHKH
KYKOB M TapaKaHOB); pacCKa3bl 0 HACEKOMBIX (HO HE JJTUTENbHBIC JIEKIIHH, OT KOTO-
PBIX 3TH J€TU OBICTPO YCTAIOT); MOXO0/bI B OHonorndyeckue myseu (JlapBUHOBCKUH,
TumupszeBcKkuil My3eH), Ha pa3inyHbIe JTIOOUTEIhCKUE BBICTABKH JOMAIIHUX IH-
TOMIEB, B MOCKOBCKHUH 3001T1apK.

3aHUMAsACh C JE€THhMH, aBTOP OOBSCHSTI UM OCHOBHBIC TTOHATHS SHTOMOJIOTHH Ha
KUBBIX TpuMepax. Hampumep, AeT XOpoIIo 3aOMUHAIH UK PAa3BUTHS HACEKO-
MBbIX, Ha0JIt0/1ast 32 Pa3HBIMU CTAJAUSIMU aPPUKAHCKOW OPOH30BKU: SHIIAMU, JIMYUH-
KaMH HECKOJIbKUX CTaJHi, KOKOHAMHU W B3POCIbIMU Kykamu. W 31eck ke Ha mnpu-
Mepe TapakaHOB M MAJOYHUKOB OHU MOIJIM OCO3HATh PA3HUILy MEXKAY MOJTHBIM U
HETIOJHBIM MIPEBPALICHUEM Y HACEKOMBIX.

Jlis 6omblIel MO3HABATEIBHOCTH aBTOP MCIIONB30BAJl JBE KapThl MHpa — IO-
JUTUYECKYIO U (PU3HUECKYI0, C OTMEYCHHBIMH Ha 00€MX KapTax MECTaMu OOMTaHUS
OUTOMLIEB KHUBOro yroska. [lokaspiBasi Ha kapTax apeajibl 0OUTaHUsl OECIIO03BOHOY-
HBIX, MO’KHO OJHOBPEMEHHO paccKa3aTh O MPHUPOJHBIX YCIOBHSIX UX OOWUTaHUS,
B3aMMOJCHCTBHH C OKPY’KAIOLUIUM MHPOM, TO €CTh Ha MPOCTHIX MpHUMepax o0bsc-
HUTH OCHOBBI HKOJIOTHH.

B pabote ¢ nerbMu IJ1aBHBIM NMPUHLUIOM JIOJDKEH ObITh BpaueOHBIM JAEBU3 —
«He HaBpeaw». [ maBHOe — He meperpy3uTh pedbeHka MHpopMaIueil, He OTITYTHYTh
ero or 3aHatuil. K kaxxqoMy BOCHUTaHHUKY HeoOxoauM AuddepeHunpoBaHHBIM
MOJIXOJI C YYETOM €r0 YMCTBEHHBIX U (PU3NYECKUX BO3MOKHOCTEH.

U, nmoxanyii, camoe riaBHOe B pabOTe C TaKUMHU JETbMU — 3TO OTKPBITOE
cepjle, TO IYyIIeBHOE TEIUIO, KOTOPOE MOKHO JIaTh JI€TAM U KOTOPOE MHOTHE JETH
HE BHUJIEIH CO JHS CBOEro poxjaeHusa. MIMeHHo uHTepec K 0€CrIO3BOHOYHBIM MOXKET
CTaTb TEM HEBUIMMBIM MOCTHUKOM, COECIUHSIOUIMM peOCHKA CO B3pPOCIbIM YeJIOoBe-
KOM: JIOBEPUTHCS €My, IPUATH CO CBOMMHU JETCKUMH IpoOJieMaMu, CIIPOCUTh COBE-
Ta IO MHOTUM BOIIPOCAM.

B 3akmiouenne HEOOXOAMMO CKa3aTh, YTO OTPOMHBIM MHP OECHO3BOHOYHBIX -
OUYEHb JIEUCTBEHHOE CPENCTBO OOIIEHHUS C MPOOJIEMHBIMHU NE€ThMH, IE€TBMHU C OCO-
OCHHOCTSAMHM Pa3BUTHSL.
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Summary

THE IMPORTANT ROLE OF INVERTEBRATES IN THE PRO-
CESS OF SOCIAL REHABILITATION OF CHILDREN WITH
DEVIATIONS OF DEVELOPMENT

Alexander Vasilyev
The Club of Invertebrate Hobbyists, Moscow, Russia

Social rehabilitation of children with deviations in development is the most im-
portant aspect of the rehabilitation process. The possibility and ability to live
among people, the ability to solve numerous everyday life problems — these are the
main difficulties for such children which they will experience throughout their fu-
ture adult life. One may ask: what is the role of invertebrates here and how can they
help these children?

The author would like to give some answers to these questions:

—Children with deviations in their development are always an object of care
(they are taken care of), and at the same time they do not take care of anyone
themselves. This is very bad, since they do not feel their own importance and
necessity. When they take care of invertebrates, they can have this feeling.

—Children with deviations in development often do not understand that other
live creatures have their own will. It seems to them that the world is moving around
them. Observing some of the representatives of invertebrates and studying their
behavior, they learn to understand the surrounding world more adequately.

—Invertebrates are very unusual objects of the external world for these children.
They are unlike cats and dogs the children are used to. In general, they are of
GREAT interest for the children. This is very important, as these children, as a rule,
show apathy towards the world around.

Of course, the educational aspect is very important here, as children get a
chance to widen their range of interests and see the world around them in a new
light.

The author, working as a teacher in Moscow special boarding school N 110 for
orphans with deviations in development, took into account all mentioned above.

Children in such educational organizations are very complicated in the sphere
of psychic and physical deviations. However, they were greatly interested in creat-
ing a "Live Corner" for invertebrates: they learned to make terrariums themselves,
cutting and gluing together glass panels, and then took care of their pets inde-
pendently.

We kept unpretentious species in the terrariums: cave crickets (Phaeophilacris
bredoides), walking sticks (Medauroidea extradentata, Aretaon asperrimus), Afri-
can rose beetles (Pachnoda trimaculata, P. marginata peregrina, Chlorocala afri-
cana), tropical cockroaches (Archimandrita tessellata, Blaberus giganteus,
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Gromphadorhina portentosa), snails (Achatina achatina, A. fulica), and also various
representatives of Crustacea class; besides, we had aquariums with fish (fig. 1, 2).

Children studied the invertebrates on their own free will. The author knew that
it was impossible to make a kid care of something or someone, and that the most
important thing was to get children interested. Therefore, various forms of games
were invented (competitions between beetles and cockroaches, walking sticks and
beetles) and simple stories were told (the children get tired of long lectures very
quickly). They also visited biological museums (the Darwin Museum and Timirya-
zev Museum), exhibitions of pets and the Moscow Zoo.

During his lessons in the self-made insectarium, the author explained to the
children the basics of entomology. The process of breeding is best to be remem-
bered when one can see rose chafer: the children were shown an egg, then larvae of
various stages, then cocoon and an adult beetle. Also, using cockroaches and walk-
ing sticks as an example, the author explained complete and incomplete metamor-
phosis of the insects.

If you hang next to each other the political and the physical map of the world,
and mark the habitats of the species that can be seen in the "Live Corner", it would
be very interesting for the children — they will learn about the ranges of inverte-
brates, their interaction with the world around, and so will know the basics of ecolo-
gy.

The most important thing should be not to do any harm to the children, not to
overburden them with information and not to scare them away from knowledge.
Each child needs an individual approach, taking into account his mental and physi-
cal abilities.

And the main thing in the work with these children is an open heart and kind-
ness which you can give to the orphans, who have not seen and felt it since they
were born. It is their interest to invertebrates that can become an invisible bridge
connecting a child with an adult, thus making it possible to understand and trust a
grown-up person, discuss some problems with him and ask advice in many situa-
tions.

As a conclusion, it is necessary to note that a huge world of invertebrates is a
very powerful means of contact with children who have deviations of development.
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KOHIEIIIITHHK BBEAEHHS IITHPOKOI'O ITAABYHIIA
DYTISCUS LATISSIMUS L., 1758 (COLEOPTERA:
DYTISCIDAE) B SOOKYABTYPY

B. Baxpyuwies
Jlarransckuit 3oonapk, r. JlayraBnuic, JIatBus

Hamm uccnenoBanusi HanpaBiieHbl HA W3y4YeHUE OMOJIOTUH IIMPOKOTO TUIaBYH-
ua (Dytiscus latissimus L.) B pupojie ¥ B yCIOBUAX JIaDOPATOPHUH, OTPEICICHHE
nosioxkenus D. latissimus B OMOIIEHO3aX, C IEJIBIO TaIbHEHIICH 0TpaOOTKH KOHIIETI-
IIUA OXPaHbI YKOCUCTEM, KaK €IMHBIX JIAHIIIAPTHBIX KOMIUIEKCOB, U3y4Y€HHE TOJIO-
ruv, OWOJOTUM PAa3MHOKEHMS U IUKJIA pa3BUTHS B J1a0OpAaTOPHOU cpeie ¢ mociie-
JTYIOIIMM BO3MOKHBIM BBEJICHHEM JIAHHOTO BUJA B 300KYJbTYPY C NEPCHEKTUBON
PEUHTPOAYKIMU €0 B IPUPO/IE.

[Ipupogusie wccIeqOBaHUS MPOBOIATCS HA TEPPUTOPUU OBIBIIIETO PHIOOIH-
TOMHUKa MHKpopaiioHa Pyrenu, r. Jayrasnwic, JlatBusa (55°52'N, 26°35'E), B ko-
TOPOM Y€ HECKOJIbKO JIET HAOII0aeTCs KOHIICHTPUPOBaHHAS TTOMYJISIUS TJIaBYH-
1na. BwIsBIEHBI XapakTepHbIE MeCTa Pa3MHOXKEHUS ATOTO Buaa. OnpeaesieHbl BUIbI
pacTeHul, NMPeINnoOYTUTENIbHO UCIOJIb3yeMbIX caMKaMH i oTkiaaku suil: Carex
acuta, C. rostrata, Caltha palustris. YcTaHOBIICHa MUIIEBas U30UPaATEIBHOCTL D.
latissimus IO OTHOIIEHUIO K KOPMOBBIM OOBEKTAaM: MUILEBHIM TPUOPUTETOM OKa3a-
JIUCh TUYUHKHU pyueHHKOB ceM. Limnephilidae. McciienoBana ce30HHas akKTHBHOCTD
D. latissimus u 0TpabOTaHBl METOJIbI HAOIIOACHHUS U cOOpa JaHHOTO BUAA B MPUPO-
ne. IIpocnexena npoI0KUTENBHOCTh 3TANOB MMOJHOTO IIUKJIA pa3BUTHUS BU/A B Jia-
OOpaTOPHBIX YCIOBUSX.

CopnepxkaHue BUJa B ICKYCCTBEHHO CO3/IaHHBIX YCJIOBUSAX C OJTHOM CTOPOHBI HE
IPEACTaBIACT TPYAd, €CIu UAET peub 00 umaro. C Apyroi CTOPOHBI, COJIEPKAHUE
JUYMHOK CTAHOBHUTCS BEChMa 3aTPyMHHUTEIBHBIM TIPOIECCOM. DTO OOBICHSIETCS
MOP(OJOrHYECKUMH OCOOCHHOCTSMH Pa3HbIX CTAUWA Pa3BUTHS U MPUCIIOCOOJIEH-
HOCTH BHJIa K UHBIM YCJIOBUSIM OOMTaHMUsI, a TAKXKE CIOXKUBUIUMUCS CTEPEOTUIIAMU Y
uccieoBaTene, MoCTPOSHHBIMU Ha 0a3e pa3BUTHUS TEIJIOBOAHON aKBAPUYMUCTUKHU
U TEPPAPUYMHUCTUKU. SIBISSCH MajJeapKTUYECKUM TUAPOOMOHTOM, IaHHBIM BUJ
OueHb TpeOoBaTeNeH K OMpEACICHHOMY TEMIIEpaTypHOMY pPEXHUMY, KOTOPBINA B
OOJIBIIMHCTBE CIIy4aeB MOKET HE COOTBETCTBOBATH MUKPOKIMMATY HEOOOpPYAOBaH-
HBIX J1a00PaTOPHBIX TOMEIICHHM.

C yueTom aKkTyaabHOCTH 3aJlay, PEIIaeMbIX B paMKax J1JaOOpaTOPHBIX MCCIENO0-
BaHUI JaHHOTO BUJa, HAMU OblIa HauaTa pa3paboTka YHUBEPCAJIbHON aKBapUyMHOM
CHUCTEMBbI, MO3BOJISIONICH TaKKe MPOBOAUTH MU3YUEHUE U APYTUX MaeapKTUYECKUX
MIPECHOBOIHBIX THAPOOMOHTOB, KaK OE3IMO3BOHOYHBIX, TAK M MEJIKUX MO3BOHOYHBIX
(BKJIFOYAsi HEKOTOPBIE BUJIbI PbIO U 36MHOBO/IHBIX ).

Bompockl TexHHYecKOM peanu3aluu MOJAEIU Cpeibl s coaepxkaHus D.
latissimus, Mbl pa3IeJIUIN HAa TPU YaCTH:
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— TepBas 4acTh, MO3BOJISIFOIIAST MMUTUPOBAThH YCIOBHS COJIEP)KaHUS UMaro B Jia-
Ooparopun BCECE30HHO, BKIIIOYAs YCIOBHS 3UMOBKH C IOCTETICHHBIM MEPEXO0-
JOM B BECCHHE-TICTHHHA PEXHUM, YTO JaeT BO3MOXHOCTh IPOBOIMPOBATH U
HaOII01aTh OpavyHOEe MOBEJCHNE U TTOBEICHNE IPU Pa3MHOKEHHUH;

— BTOpAas 4acTh, MO3BOJISIONIAS HAOTIOATh 32 POCTOM, Pa3BUTHEM H TIOBEICHUEM
JTUYNHOK;

— TpeThsl 4acTh, OOEcTeunBaroias mpoiecc MeraMop(do3a KyKOJIKH B IMaro.

B nactosmiee Bpemst Ha 6a3e JlaTrambckoro 3oomapka pa3paboTaHbl U CKOH-
CTPYHMPOBAHBI SKCTICPUMEHTAJILHBIC ICUCTBYIOIINE MOJACIIA aKBACUCTEM IS COJIEP-
KaHWS M Pa3MHOKEHUSI UMAro, a TakKe JJI COACPKAHMs ¥ BhIPAIIMBAHUS JIMYUHOK
D. latissimus. Pa3paboTaHHbIe HAMU BapHaHTHl KOHCTPYKIIMH aKBaCHCTEM U METO-
JIMK WX U3TOTOBJICHUS TIO3BOJISIOT CO3/1aTh MOJOOHYIO TaOOpaTOPHIO B paMKax JIto-
O0ro OTaIIMBaeMOro MOMEMICHUSI YMEPEHHBIX IUPOT, T/I€ U3YUCHHE MUCCIIeTyEeMbIX
00BEKTOB MOXET OKa3aThbCsl HAOO0Iee TOCATAEMBIM U KOM(POPTHBIM.

Summary

THE CONCEPTS OF INTRODUCTION OF DIVING BEETLE
DYTISCUS LATISSIMUS L., 1758
(COLEOPTERA: DYTISCIDAE) IN ZOOCULTURE

Valerijs Vahrushevs
Latgales Zoo, Daugavpils, Latvia

Our research direction is based on aspiration to study the biology of Dytiscus
latissimus L. in natural habitat as well as in laboratory conditions and to identify the
position of D. latissimus in biocenoses in order to further elaborate the concept of
ecosystems protection as unified landscape complexes. We also target to study the
ethology, breeding and development cycle of the species in laboratory environment
in order to possibly introduce these species in zooculture, with perspective to rein-
troduce these in natural habitat in the future.

Our environmental studies are being conducted on the territory of the former
fish farm of Rugeli region, Daugavpils town, Republic of Latvia (55°52'N, 26°35'E),
which already for several years has a dense population of this diving beetle. We
have also identified typical reproduction locations and plants preferred by females
for laying eggs, which are Carex acuta, C. rostrata, Caltha palustris. We have de-
termined food preferences of D. latissimus for forage objects, which appeared to be
caddis larvae Limnephilidae. We have studied seasonal activity of D. latissimus and
developed observation and gathering methods of these species in natural habitat. We
have also traced the length of the full development stages of these species in labora-
tory conditions.



75

On one hand, keeping of the species in artificial conditions is not hard (if
speaking of imago). On the other hand, keeping of larvae is becoming an
increasingly complicated process. This is explained by the morphological
peculiarities of their different development stages and level of their adaptation to
different dwelling conditions. Another contributing factor are existing prejudices of
researchers, which stem from the warm-watered aquaria concept and terrarium con-
cept. Being a Palaearctic aquatic, these species are very demanding with regards to a
specific temperature regime, which in most of the cases might not correspond to the
microclimate provided by poorly equipped laboratory premises.

During the process of studying the issues of keeping and breeding D. latissi-
mus, we touch upon a very wide topic, including field studies as well as practical
technical laboratory research. Taking into consideration the topicality of the tasks
set under the framework of laboratory research, we have started the development of
a universal aquarium system which provides for study conditions of Palaearctic
freshwater aquatics, both invertebrates and vertebrates (including some species of
fish and amphibians).

We have divided the technical issues of implementation of the environmental
model for keeping D. latissimus into the following three parts:

- First part which provides for imitation of the imago keeping conditions in the
laboratory independently of season, including winter conditions with gradual transi-
tion into a spring-summer season. This allows for provoking and observing the mat-
ing behavior and the breeding behavior of species;

- Second part which provides for observation of growing, development and be-
havior of larvae;

- Third part which ensures the process of larva metamorphosis into imago.

As of today on the basis of Latgales zoo (Latgales zoodarzs, Daugavpils, Lat-
via) we have developed and constructed experimental working models of aqua-
systems for keeping and breeding imago, as well as for keeping D. latissimus larvae.

The aquasystem constructions and methods of their preparation mentioned by
us allow to create a similar laboratory as a part of any heated premises in temperate
latitudes, where the study process of objects can be more feasible and comfortable.
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CTPATETHS OKCIIOHHPOBAHHUSA MYPABBEB-
AUCTOPE30B ATTA CEPHALOTES (L., 1758)
(HYMENOPTERA: FORMICIDAE: ATTINI) B AATTAABCKOM
30O0IIAPKE ( I'. JAYI'ABITHAC, AATBHSI)

B. Baxpywes
Jlatranbckuii 300mnapk, r. layrasnuic, JlatBus

Ha npotrsbkeHuu nociegHux JeT SKCHO3UIMKU 300MapKOB 3aMETHO HBOIIOLIMO-
HUPYIOT U MPETEepIeBalOT 3HaUUTENbHbIE pedopmbl. [locTosiIHHO MepecmaTpuBae-
MbI€ OTHOIIIEHUS YEJIOBEKA K OKPYKAIOIIEeH cpesie, MOsBIICHHE HA PhIHKE HOBBIX Ma-
TE€pPUAJIOB U TEXHOJOTUM CIIOCOOCTBYIOT PACHIMPEHUIO U PeaU3allii MHOTUX TBOP-
YECKUX 3aMbICIIOB, a BHJIOBOE Pa3HOOOpa3ue KMBOTHBIX B KOJUICKIUAX 300MapKOB
CTaBUT HEJIETKYIO 3a/1a4y UX JEMOHCTpAIUHU.

JlnzaliHepckue pelieHus 3TOro BOIpoca MOTYT ObITh BeCbMa pa3HOOOpa3Hbl. B
JAHHOM paboTe Mbl 3aTparuBaeM TEMY OSKCIIOHUPOBAHMS MYPaBbEB-JIIUCTOPE30B
TpuObI Attini, 32 MOCIEIHUE TOJbBI CTABIIMX OYE€Hb MOIMYJISPHBIMA BO MHOTHX 300-
napkax.

Hcxons u3 nu3aiiHEpCKUX PELICHHUH, SKCIIO3ULIUHA MYypPaBbEB-JIUCTOPE30B B 30-
omnapkax pa3BUBAIOTCS B CIEAYIOIIUX CTUIIM30BAHHBIX HAIPABICHUSAX:

— 11abopaTOPHBIA TEXHO-CTHIIb — SKCIIOHUPOBAHUE CEMbU MYPaBhEeB B CIECIUATH-
HO HM3TOTOBJICHHOM CIIOXKHOM CcXeMe-JIabUpUHTE, MPECTaBIAIONEH co00l Ccu-
cTeMy TpyOOU€K, KaHaJIOB, IEPEX0J0B MEXKIY KaMepaMu U T.II., C UCIIOJIb30Ba-
HUEM pa3HOOOPa3HBIX TEXHUUYECKUX JIETAIEH B KOHCTPYKIIUHY;

— HATypAIUCTHUYECKUN CTWIIb — SKCIOHUPOBAHUE JIMCTOPE30B B JIEKOPALUSX,
UMUTHPYIOIINX IPUPOTHBIE OOBEKTHI;

— CIMSIHUE TEXHO- U HAaTYPaTMCTUUYECKOTO CTUIIEH — IEMOHCTPALIUS KU3HU MYypa-
BBUHOW CEMBbU B J1aOOPAaTOPHOM MHTEPHEPE M JIEMOHCTpPAIHS paboThl pabodmx
MYypaBbEB Ha «OCTPOBHOW MAruCTPalin» B HATYPATUCTUUECKOM HCIIOJIHECHUHU.

B cBoM0 0uepenb 3KCHO3UIUHU Pa3ACIAI0TCs Ha:

— 3aKpbIThle (IKCTIOHUPYEMBI OOBEKT OTHENEH OT MOCETUTENsS CTEKJISIHHOW Te-
PErOpOAKON U T.IL.);

— OTKpBIThIE (IKCIIOHUPYEMBIN OOBEKT M MOCETUTETh HAXOASATCS B OJHOM IPO-
CTPAHCTBE HKCIO3UIIMOHHOTO TIOMEIIECHUS 0€3 BUAMMBIX IEPEropoJ0K, YTO
MO3BOJISIET OCYIIECTBIISITH )KUBOUW KOHTAKT C 00BEKTOM HAOIIOICHMUS ).

OTH HampaBieHUs OOBEIUHACT OAWMH KOHCTPYKTHBHBIM TPUHIIMIT: BCE KOH-
CTPYKITH, HEOOXOUMBIC TSl )KU3HU MYPaBbMHOW CEMbH, HAXOASATCS HaJI BOJIOH, a
BOJIa, B CBOIO OYEpEb, OKPYKAET BCE OMOPHI JAHHON KOHCTPYKIIUU U MPETSITCTBYET
YXOJly MypaBbEeB 3a MpeJIeibl SKCITO3UIINH.

B Hacrosiniee Bpems JlatranbCkuid 3000apK YCHEIIHO NpPeCTaBiseT paboTaro-
Y0 M Pa3BUBAIOUIYIOCS  OTKPBITYIO S3KCHO3ULHUIO MYpPaBbEB-JIMCTOPE30B Afta
cephalotes. Jlekopanusi UMEeT HATyPaTUCTUUECKUNA CTHIIb UCTIOJIHEHUS U BKJIIOYAET
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B ce0s 0/IHYy 0030pHYIO 4acTh. DTO Ta 4acTh JEKOPAILUHU, IO KOTOPOW MypaBbU XO-
JIT Ha QypaKUpOBKY. B TEXHMUECKOM pEIIEHUH 3TO «OCTPOBHBIC MarucCTpain» C
HECYIIUMH OIOpPaMH OOIIEH MPOTSHKEHHOCThI0 0Kojo 20 M. IIpoTskeHHOCTh uC-
MOJIb3YEMOTO MYPaBbsIMHU IyTH COCTaBJIseT Mpuobau3utenbHo 12-13 m. PaccrosHue
MEX]Iy OIIOpaMH MarucTpaliv, COCTUHSIONICH THE3/10 MypaBbHHONH CEMbU U MECTO
s cOopa JIMCTHEB, COCTABISIET MPUMEPHO 6 M. Jlekopalusi BHIMOJIHEHA U3 IOJIU-
MeprKelie300eToOHa B BUJIE M3BWIIMCTHIX JIMAH. | HE3/10 CEMbU MYPaBbEB IO 3aMBICITY
SIBIIIETCSI HEBUIUMBIM JIJIS TJIa3 MOCETUTENICH U CKPBITO B JIEKOPAIUSAX, UMUTUPYIO-
HIUX CIJICTEHUE CTeOIel U KOpPHEH epeBa — «0aHbsIHAY.

Bcest sxu3HenesTeIbHOCTh MypPaBbheB MPOUCXOAUT HA «HE3aMETHOM» IS TIOCE-
TUTENCH WMMIPOBU3UPOBAHHOM «OCTpoBe». OCTPOBOK, Ha KOTOPOM HaXOIUTCS
THE37I0 MyPaBhEB, M CaMa MAarucTpajib OMyCKAIOTCS OMOPAaMU B BONY, SBIISTFOIITYIOCS
€CTECTBEHHOU MPETPaIoN, MPEMSITCTBYIOMICH PACCETICHHIO HACEKOMBIX 110 «MaTepH-
Ky» 001Iei 3kcno3uiu. [lexopairs uMeeT pa3HOIUIAHOBBIE MEKIKCIIO3UIIMOHHBIE
YPOBHH M TIOJIpa3yMeBaeT JalibHEUIIee Pa3BUTHE C MOSBICHUEM JOTIOJHUTEIBHBIX
«MarvucTpayiei» u o0pa3oBaHWEM HOBBIX JOIMOJHHUTEIBHBIX (DHIIMATIOB IEHTPATLHO-
ro THE3/1a MypaBbUHOU ceMbU. [IpOTSHKEHHOCTh BETOK «MarucTpaseil» IIaHupyeT-
Cs JIOBECTH €11l 10 HECKOJIBKHX JECATKOB METPOB.

Summary

STRATEGY OF EXPOSITION OF LEAF-CUTTING ANTS ATTA
CEPHALOTES (L., 1758) ( HYMENOPTERA: FORMICIDAE: AT-
TINI) IN LATGALES ZOO (DAUGAVPILS, LATVIA)

Valerijs Vahrushevs
Latgales Zoo, Daugavpils, Latvia

Expositions in zoos evolve noticeably and undergo considerable reforms
throughout recent years. The constantly reexamined attitudes of man toward envi-
ronment, appearance of new materials and technologies on the market contribute to
expansion and realization of many creative concepts. Animals' species variety in
zoos collections states a difficult problem in their demonstration.

Designer solutions of the question may be rather diverse. In the present re-
search the authors touch upon the exposition of leaf-cutting ants (Attini) that be-
came very popular in many zoos throughout recent years.

Basing on designer solutions, expositions of leaf-cutting ants in zoos develop in
the following stylized directions:

— Laboratory techno-style — animals' exposition in specially produced
complicated layout-labyrinth, a system of small tubes, channels, passages
between cells, etc. with the use of diverse technical components in a
construction;
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— Naturalistic style — animals' exhibition in decorations, on decorations, which
imitate natural objects in exposition of interior;

— Merging of techno- and naturalistic styles - demonstration of ants' family life
in laboratory interior and demonstration of ergates' work on “island main” in
the naturalistic design.

Expositions are divided in turn into:
closed (an exposed object is isolated from a visitor by glass partition, etc);
opened (i.e. an exposed object and a visitor are situated in one and the same space
of exposition premises without visible partitions. This type permits realization of
life contact with an observed object).

All the directions are united by the same constructional principle. All construc-
tions necessary for ants' family life are located above the water. Water, in turn sur-
rounds all supports of a given construction.

At present moment Latgales Zoo (Latgales zoodarzs) successfully presents a
functioning and developing open exposition of leaf-cutting ants Atta cephalotes.
Decoration has a naturalistic performance style and includes a view part. This is the
very part of decoration, along which ants creep for fodder. In technical solution,
they are "island mains" with load-bearing supports with a total length of about 20 m;
The extent of the way used by ants is approximately 12-13 m; Diversity of supports
of the main that connects ant family with the place for collecting leaves is approxi-
mately 6 m. The decoration is made of polymer-ferroconcrete in the form of fanciful
lianas. The very ants' family, according to the plan, is the invisible part for visitors'
eyes and is hidden in decorations that imitate interlacement of stems and roots of a
banyan tree.

The entire ants' vital functions take place on the "unnoticeable" for visitors im-
provised island. The colony itself and the supports of the main sink into water that
serves as a natural obstacle, which prevents insects' settling on the "continent" of
general exposition. The decoration has diverse inter-expositional levels and the fur-
ther development with the appearance of additional "mains" and formation of addi-
tional branches for the main ants' family are implied. = The extent of “main"
branches is planned to be brought up to several tens of meters.
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HEKOTOPBIE ITPOBAEMBI COXPAHEHHST KYABTYP
HACEKOMBIX HA ITPHMEPE ITHKPOMEPYCA NBY3YBYA-
TOI'O PICROMERUS BIDENS L. (HEMIPTERA: PENTATOMI-

DAE: ASOPINAE)

O. I'. Boakos
Bcepoccutiickuii ieHTp kKapanTuHa pacteHuii, MockoBckast obmacts, Poccus

XHUIIHOTO KJIOIMa NuKpomepyca aABy3syouatoro Picromerus bidens L. (Hemip-
tera: Pentatomidae: Asopinae) UCIONB3YIOT B KadyecTBe dHTOModara JUCTOTPHI3Y-
IIMX BPEIUTENEH B 3aKpBITOM M OTKpbITOM IpyHTEe (Bonkos, 1998; Bonkos u ap.,
2009; I'ymennas, 2002, 2005). [IpupoaHast momyJsiiiusi 3TOTO MIKUPOKO pacIpocTpa-
HeHHoro B [laneapkTuke Kiona uMeeT JBa BHJAA AWanay3bl: JETHIOK MMAaruHajb-
HYI0 (pENPOAYKTUBHYIO) — 3CTUBALIMIO U 3UMHIOI0 OBapUAIIbHYIO.

JleTHss penpoayKTHBHAs JHanay3a He IO3BOJISET CAMKaM B IIPUPOJAE MPEXKIE-
BPEMEHHO OTKJIaAbIBATh AManay3upyromue sina. B cpennei noinoce Poccun nmaro
IIMKpOMEPYCa MOSABISIOTCS B MIOJIE-aBIyCTE, HO OTKJIAJIbIBAHUE MLl CAMKAMH IPO-
UCXOJMUT HE paHee KOHIAa aBrycTa — Haudaja ceHTs0ps. Ha xadenpe sHTOMONOrMM
Cankr-IleTepOyprckoro rocyHuBepcuTeTa ObUIO IPOBEACHO U3yUEHUE BO3ACHCTBUS
doTonepuona Ha pasButue P. bidens nameit (mogMockoBHOMW) nmomysiuu (Myco-
auH, 1996; Musolin, Saulich, 2000). beuto ycTaHOBIEHO, YTO IPH BBIPAIIUBAHUU
JUYMHOK THKPOMEpyca B pasHbIX (OTONEpUOAMYECKUX pexumax mnpu +24,5 °C
HAOJIIOAAJIMCh HE3HAYUTENIbHBIE 3aI€PKKH ITUTEIBHOCTH JIMYMHOYHOTO Pa3BUTHS
IpU YBEIUYEHUH POJOJDKUTENBHOCTH JHS. B KOopoTKoIHEBHBIX pexumax (12:12 u
14:10 4) Bce caMKu CUHXPOHHO MPUCTYNWIIM K stiineknanake Ha 11-19-if gens nocne
OKPBUICHMS, TOT/Ia KaK NpH JUIMHHOAHEBHOM pexkume (18:6 u 20:4), HecMoTps Ha
aKTUBHOE IMUTAaHWE U TMOABUKHOCTb KJIOIOB, AWIIEKIaAKa 3ajepkuBanach. CaMKu
NPUCTYHANIN K SHIEKIaKe B JJIMHHOIHEBHBIX J1A0OPAaTOPHBIX peXUMax B CPEIHEM
Ha 30-53-i1 1eHb C MOMEHTA OKPBUICHUA.

DcTuBalus MUKPOMEPYCca TOCTATOUHO JIETKO IIPEO0JIEBACTCS B 1a00paTOPHBIX
ycloBHsX. B Hacrosimiee BpeMs NpH KPyTJOCYTOYHOM OCBEIIEHHHM M TeMIIepaType
+26 °C B maboparopuu CHapuBaHUE UMaro MPOUCXOIUT yepe3 3-4 CyTOK Mocie
OKpBLIEHUS, 4Yepe3 1-2 CcyTok Iocie crnapuBaHUs CAMKM HAYMHAKOT OTKJIAIbIBATh
siiiia. OTCYTCTBHUE SCTHUBAIMKM B HaIlel JTAOOpATOPHOW MOMYJAIMH MHUKpOMeEpyca
obuto obHapyxeno B 2003 r. u npod. e Knepxom (benbrus) (muceMenHoe coo0-
IIEHUE).

B ornuyme oT OOMBUIIMHCTBA BHIOB KJIOMOB-IIUTHUKOB, MHUKPOMEPYC 3UMYET
Ha CTaJuu auanaysupyromniero giia. CaMKu OTKJIaJbIBAIOT TaKHe SHla Ha OMAaBIINeE
JUCTBS, CyUbsl U APYTHE CyXUE PacTUTENIbHbIE OCTaTKU. [IJist 3TOro camka 3apbIBaet-
csl BrIIyOb pacTUTENBHOrO OMajia, OTKJIaAbIBasl siiia Onmke K mouse. Takum oOpa-
30M, JHANAY3UPYIOIME SIa OKA3bIBAIOTCA 3alULICHHBIMU OT BBICBIXaHHS U OT
BO3/ICMCTBUS CIIMIIKOM HU3KHX TeMIieparyp 3uMoil. [{ist Toro uyToOsl B siilax Haya-
JU pa3BUBATHCA JIMUMHKHM, UM HEOOXOIMMO MpOWTH mepuosa oxjiaxiaeHus. bes
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OXJIXKJICHUS U3 ULl MOTYT BBIUTH TOJIbKO €IUHUYHBIE OCOOU M3 OTIENbHBIX SHIIE-
KJIaJ0K. B MpUPOJHBIX YCIOBUSX SA1Ia OCTAIOTCS B HEAKTUBHOM COCTOSIHUU J0 §-MH
MecsLeB U 0oliee, MPUYEM B 3MMHEE BpeMs MOABEPraroTcs npomep3anuo. B nabdo-
paTopuu JOCTATOYHO 2-X MECSAYHOrO COJAEpKaHMs KIIAJIOK IpH Temiieparype +2+4
°C pis Toro, 4To0bl MOTIM pa3BuThes 6omnee 50 % suil. [locne ogHoro mecsua co-
Jep’KaHusl B MOJOOHBIX YCIOBUSX pa3BuBarotcs okono 30 % swui. [Ipu BHeceHumn
WL B T€YEHHUE OJHOW-IIBYX HENENIb MOCJE OTKIAJKH B MOPO3WIBHYIO KaMepy ¢
temriepatypoit -10-15 °C Bce onm morubaror. OBapuasibHasi Auamnays3a Mmo3BOJIsSeT
HAKAIUIMBATh MUKPOMEpPYyca B OOJBIITNX KOJIUYECTBAX, XPAHUTH JJIUTEILHOE BPEMS U
nepechliaTh Ha Oosbimve paccrosHus. OgHAKO NpH MEepeMENIeHUH MaTepHalia U3
nabopatopuu (+25 °C) cpasy B pedpmwxrepatop (+2 °C) kadecTBO Marepuaia Hadu-
HAeT OBICTPO YXYJIIATHCS MOCIIE IBYXMECAYHOro XpaHeHus. Yepes 5 mecsieB Tako-
0 XpaHEeHUs BBIXOJ JIMUMHOK cocTaBiigeT Tojibko 27-31 %. B 2009-2010 r. r. mbl
pa3palaTblBAJIM ONTUMAIBHBIN PEXKUM XpaHEHUs AHANay3UpPYIOMUX SHI] THKPOME-
pyca, a, KpOME€ TOro, OIpPEAENIsJIA BEPXHIOK TEMIEPATYPHYIO TpaHUIly peKuMa
nuanaysbl. B pe3ynbpTaTe 3KCHEpUMEHTOB BBISICHUIIOCH, YTO BEpXHEH TemIiiepaTyp-
HOM TpaHULIeH NI Halllel KyJIbTyphbl MUKpoMepyca sBisgercs +8 °C. Uepe3 nBa Me-
CAlla XpaHEHUS! B TAKOM PEKHMME IPU MOBBILICHUH TEMIIEPATYPhI U3 ULl BBIXOIUT
oT 50 % nuuunoK. [TocTeneHHbIN BBHIXOJI HA PEKUM pedprKepaluy yiaydliaeT Ka-
yecTBO Mmartepuana. M3 sui kiona, xpaHuiuxcsa 2 mecsana npu +8 °C, a 3ateMm 3
mecsia npu +2 °C Beinwio 6onee 60 % TUYMHOK, T. €. B JBa pasza O0JbIlIe, YeM IPH
00BIYHOM pekuMe pedprkepannu. Kpome Toro, B 3ToM ciiydae BO3MOXKHO 3aMoOpa-
xuBaHue suu. [Ipu xpanenun matepuana JiBa Mecsua npu temneparype +8 °C, nsa
Mmecsiua rpu +2 °C u ase Henenu npu -15 °C u3 sun Beinuio 50 % AM4YHHOK.
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Summary

SOME PROBLEMS OF PRESERVATION OF CULTURES
OF INSECTS ON AN EXAMPLE PICROMERUS BIDENS L.
(HEMIPTERA: PENTATOMIDAE: ASOPINAE)

Oleg Volkov
All-Russian Center of Plant Quarantine, Moscow region, Russia

The Palaearctic predatory bug Picromerus bidens L. (Hemiptera: Pentatomidae:
Asopinae) has been considered as a potential biocontrol agent of several defoliator
pests in various agricultural and forest ecosystems. In contrast to majority Penta-
tomidae, it hibernates at the stage of egg, which makes it possible to accumulate en-
tomophagous in the required quantities, long time to store and to send up to any dis-
tances. For preservation of high quality of a material - wintering eggs of a bug, their
gradual cooling is necessary. More than 60 % of eggs of the bug, stored 2 months at
+8° C and then 3 months at +2° C, were viable. At storage during this time at +2° C,
30 % of eggs were viable only. In a mode of slow cooling eggs probably survive
freezing without loss of viability.
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METOAOBI COAEPIXAHHS U PASBEIIEHHUSA B KYABTYPE
KOKIH/ (HEMIPTERA: COCCOIDEA)

H.A. I'ypa
Bceepoccniicknil HEHTP KapaHTHHA PACTEHUH,
MockoBckas obmacts, Poccus

['pynna kokuup (orpsan Hemiptera, Hagcem. Coccoidea), Bkitovaronasi B ce0st
cemeiicta IllutoBok (Diaspididae), JlosxxknomuroBok (Coccidae), MydyHHUCTBIX Yep-
BenoB (Pseudococcidae) u nip., UMeeT upe3BbIYAHO BaXKHOE XO3MCTBEHHOE 3HAUE-
HUE, TaK KaK CpPeld HUX UMEETCS MHOTO BHJIOB, KOTOpPbIE MOBPEXKIAIOT IIOIOBHIE,
ATOJIHbIE, CYOTpONHYECKHE, JEKOPATUBHBIC, TEXHUYECKHUE KYJIbTYpbI, a TaKkKe
OopamXepeiiHble U KOMHaTHBIe pacTenus. Cpeau opaHKepelHbIX U KOMHATHBIX pac-
TEHUI 3TH BPEAMUTEIN YacTO OKa3bIBAIOTCS JOMUHUPYIOLIUMHU U Hauboliee Bpeo-
HOCHbIMH. KOKIuABI Ype3BblYaliHO pa3HOOOpPa3HbI MO BUAOBOMY COCTaBY M CpEJe
oburtanus. Beero B 3Toil rpynne HacuutbiBaercs 16 cemeiictB U okosio 6000 BUIOB.
Ota HeoObIuHas rpyIiNa HACEKOMBIX TauT B ce0e MHOTO HEPACKPBITHIX TallH MPHUPO-
TIbl, OTKPBITUE U MTO3HAHUE KOTOPBIX MO3BOJIUT MPOJIUTH CBET HE TOJIBKO HAa 0COOEH-
HOCTH Y 3aKOHOMEPHOCTH UX Pa3BUTHSA, HO U MEPEHECTH MOJTyYEHHBIC 3HAHHS Ha
Ba)XHBIE TIPOOJIEMBI U3YUYCHHSI )KUBOTHBIX U YEJIOBEKA.

Lenpro ucciaenoBanuii ABisieTcsl pa3padoTKa METOJOB COJIEPKAHUS U pa3Bejie-
HUS OTACIIBHBIX BUOB YKOHOMHUYECKH BOXKHBIX U BPEJOHOCHBIX BUAOB KOKIHI. [1o-
JYYEHHBI B Ja0OPATOPHBIX YCIOBHUSIX Marepuanl MOXKET ObITh MCIOJB30BaH JJIs
U3YYEHUS U SKCIIOHUPOBAHUS B 00pa30BaATENbHBIX LESAX, AJIS MPOBEACHUS JICKIHU-
OHHBIX W MPAKTUYECKHUX 3aHATUH CO CHElUaTUCTaMU KapaHTUHA U 3alIUThl pacre-
HUH, CIyIIaTeIsIMU KypCOB TOBBIIICHUS KBaTU(UKAIIUU, CO CTYyJACHTAMH CEIhCKO-
X03SIUCTBEHHBIX BY30B. Kpome 3toro, paboTta ¢ KyiabTypoil MO3BOJISIET MPOBOIUTH
WCCJICIOBAHMS 110 U3YUYEHUIO OCOOEHHOCTEN MOP(OIOTHH, OMOJIOTHH, U3y4YaTh KOp-
MOBBIE CBSI3U, XapaKTe€p W CHMIITOMBI TOBPEXKICHUS, PEIPOAYKIIMOHHBIE CIIOCO0-
HOCTH HOBBIX MHTPOAYLHMPOBAHHBIX BHUAOB, & TaKXKe OTPadaThHIBAaTh COBPEMEHHBIC
METO/Ibl MUKPOCKOTIMPOBAHHUSI, HEOOXOIUMBIE SISl TOYHOM TUAarHOCTUKU BUJIOB.

OCHOBHBIMU 3TalaMu pPa3BEACHUSI KYJIbTYPhI KOKIIH/ SBJSIOTCS CIIETYOIINE:

— 1oa00p ONTHUMAJIBLHOTO KOPMOBOI'O PAaCTE€HHS B COOTBETCTBUU C KOPMOBOMA
crieruanu3anuen BUa;
— 1oa0Op ONTUMAIBHOIO CBETOBOIO, TEMIIEPATYPHOTO PEKHUMOB, ONTHUMAJIbHOM

BIIQYKHOCTH BO3/1yXa;

— 1moAOOp KOMIUIEKCAa arpOTeXHHYECKUX MEPOIPHUATHH i ONTUMAIbHOTO CO-

AepKaHUs KyJIbTYpbl KOKIIH U KOPMOBOTO PACTCHHSI.

HckyccTBEeHHOE 3apaxeHre KOKIIUAAMH MPOUCXOAUT OOBIYHO B MIEPUO]T PETPO-
OYKIMH caMOK. SIHIIeKIaayue Wi XKHBOPOIAIINE CAMKH C YaCThIO PacTeHHs, Ha
KOTOPOM OHU IMUTAIOTCS, TPUKATBIBAIOTCS UM MPUKIIABIBAIOTCS K HE3apa)KEHHOMY
pacTeHuto. BeutynuBiiriecs IMYMHKYI MPUKPEIIISIOTCS K JIUCTHSIM WM BETBSIM.
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JIabopatopubie nonyisiuuu Kokuua OI'Y « BHUMKPy» npencraBiiens! ciemy-
IOIUMH BHJIAMH:

Manas cHexkHasi miuToBKA (Pinnaspis strachani (Cooley)) — UpoKo U3BECT-
HBIM BpeauTeNh aMEPUKAHCKOTO MpoUucXoxkaeHus. Berpeuaerca Ha 6omnee yem 200
KyJIbTUBUPYEMBIX PACTCHUAX, TAKUX KaK akallus, MmajbMbl, po3bl, pukycsl. [Ipu 3a-
BO3€ 3apaXEHHOT0 MOCaJ0YHOr0 MaTepualia CHWJIbHO MOBPEXKIAeT acraparyc, ru-
OMCKYC M acHUIUCTPY B OpaHKepesX U B KOMHATHBIX YCIOBHUSAX. ONTUMaIbHBIM
KOPMOBBIM PACTEHUEM TIPH Pa3BEJCHUU KYJIbTYPhI OKa3aIKCh palieHa U THOUCKYC.

I[pumopckuii MyuyHucTbIH uepBen (Pseudococcus affinis (= obscures)
Maskell) — oqun U3 caMbIX pacHpOCTPAaHEHHBIX U BPEIOHOCHBIX COCYIIMX BPEIUTE-
JIE OpaHXEPEHMHBIX M KOMHATHBIX PACTEHUM, MOBPEKIAIOIMMN TAKXKE III0JIOBBIE,
JIEKOPATUBHBIC M JIECHBIE KYJbTYPHI B OTKPHITOM TpyHTE. ONTUMAIBHBEIM U JICIIIe-
BBEIM KOPMOBBIM PAaCTCHHEM TIPU COJCPKAHUM U PA3BEACHUU KYJIBTYPHI SBISIOTCS
IPOPOCTKHU KapTodets.

Msrkas jgo:xnomutoBka (Coccus hesperidum (L.)) — mupokuid nonuda r.
[TocTOSIHHBI CIyTHHK PAaCTCHHWA B OpaH)KEpPESX M KOMHATHBIX YCIOBHsAX. OnTu-
MaJbHBIM KOPMOBBIM DPACTEHHEM SBJISETCS BaloTTa (apuUKaHCKUE aMapUILIUCO-
BhIC).

IMonymapoBuaHas JokHOIMTOBKA (Saissetia coffeae (Wolker) = S.  hemi-
sphaerica (Cockerell)) — momudar. SBnsercs cepbe3HbIM BpPEIUTEIEM MHOTHX
OpaH)KepEeHHBIX M KOMHATHBIX PACTCHHH, TAKMX KaK acraparyc, KaMesus, OpXuJeH,
najbMbl, KodeitHoe aepeBo. OCOOEHHO CHUIBHO BPEAMT MArOpOTHUKAM U CaroBHU-
KaM. B yClOBHSIX MHCEKTapusi XOpOIIO Pa3MHOXKAeTCs Ha KIyOHsSX KapTodens u
MOKET OBITh MCIOJIb30BaHa Il muTaHusi dHTOModaroB (Scutellista cyanea, En-
cyrtus infelix).

Summary

MAINTENANCE AND REARING METHODS FOR COCCIDS
(HEMIPTERA: COCCOIDEA)

Natalia Gura
All-Russian Center of Plant Quarantine, Moscow region, Russia

A group of coccids (Hemiptera: Coccoidea), including scales (Diaspididae),
soft scales (Coccidae) and mealybugs (Pseudococcidae) and other families, is of
great economic significance as it includes many species damaging fruits, berries, or-
namentals, industrial crops as well as greenhouse and house plants. These pests are
often most severe in greenhouse and house plants. The composition of the group is
extremely diverse comprising insects of various species that occur in different habi-
tats. The group consists of 16 families and approximately 6000 species. Many as-
pects relating to this group of pests remain unknown. Better understanding of these
aspects allows not only revealing the specific features and consistent patterns of
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their development but also implementing the obtained data to remove gaps in
knowledge of human and animal relating issues.

The main objective of this work is the development of methods for mainte-
nance and rearing of most severe and economically important species of coccids.
Material produced in laboratory can be used in learning and exposition purposes, for
training of plant protection specialists, students of professional courses and agricul-
tural higher educational establishments. Moreover, availability of cultures allows to
study morphology, biology, feed chains, symptoms, reproduction capacities of new
introduced species, as well as develop new microscope methods required for reliable
diagnostics of these species.

Main stages in coccid rearing are:

— selection of the most suitable host plant
— selection of the most appropriate temperature, humidity and light regime
— selection of cultural methods for maintenance of coccids and host plants
Infestation usually occurs during the reproductive period of females. Egg-
laying or viviparous females are pined or attached to an uninfected plant, with the
part of the plant they feed on. Emerging larvae attach themselves to leaves or
twigs.

Laboratory populations of coccids in All-Russian Center of Plant Quarantine
are represented by the following species:

Hibiscus Snow Scale (Pinnaspis strachani (Cooley)) is a well known pest of
American origin. Occurs on more than 200 cultivated plants, including acacia,
palms, roses, and aspidistra. When introduced with plants for planting affects aspar-
agus, hibiscus and aspidistra under greenhouse and room conditions. The most suit-
able host plants for cultivation are dragon-tree and hibiscus.

Obscure Mealybug (Pseudococcus affinis (= obscures) Maskell) is one of the
most widely spread and severe pests of greenhouse and house plants. This species
also can affect fruits, ornamentals and forest cultures growing outdoors. The most
suitable and cost effective host plants for maintenance and cultivation is potato
seedlings.

Brown Soft Scale (Coccus hesperidum (L.)) is a polyphage with a wide range
of host plants. Most frequently infests greenhouse and house plants. The most suita-
ble host plant is Valotta.

Hemispherical scale (Saissetia coffeae (Wolker) = S. hemisphaerica (Cocker-
ell)) is a polyphagous insect. This species is a severe pest of greenhouse and house
plants such as asparagus, camellia, orchids, palms, coffee trees. Most severely af-
fects ferns and cycas. This pest is well rearing under laboratory conditions and can

be used as host for rearing of entomophagous insects (Scutellista cyanea, Encyrtus
infelix).
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OB30P KOAAEKIIHH ITAYKOOBPA3HBIX (ARACHNIDA)
YEPKACCKOI'O 300AOTHYECKOI'O ITAPKA

M. 1O. /Imumpenko
UYepkacckuii 3001apK, YKpanHa

Ha ceronusiiauii 1eHb B KOJUIEKIIUU OECITO3BOHOUYHBIX YepKkaccKoro 300mapka
HacuuThIBaeTcs 23 BuAa naykoooOpasHeix (Arachnida), oTHocamuxcs K AByM OTpsi-
naM: nayku (Araneae) u ckopnuoHbI (Scorpiones). JKuBOTHbIE HaXOASATCA B MOMeE-
HICHUH TeppapuyMa, i€ JUIsl HUX CO3JAl0TCS ONTUMAJIbHBIE YCIOBHS COJIEP KAHUS:
COOTBETCTBYIOIIME OOBEMBI U MapaMeTPbl MUKPOKIUMATa — HEOOXOUMBbIE TEMIIe-
paTypa u BIaXXHOCTb.

OTpsim  maykd MOpPEACTaBIE€H B KOJUIGKIIMM  JBYMsI  TMOJOTPSAaMHU:
Araneomorphae — ogHuUM BUIOM cemeiicTBa Sparassidae — Heteropoda venatoria
(L., 1767); monmotpsinm Mygalomorphae — 15 Bumamm cemeiictBa Theraphosidae:
Acanthoscurria geniculata (C. L. Koch, 1841), Brachypelma albopilosum Valerio,
1980, B. boehmei Schmidt & Klaas, 1993, B. emilia (White, 1856), B. smithi (F. O.
P.-Cambridge, 1897), B. vagans (Ausserer, 1875), Grammostola pulchripes (= G.
aureostriata) (Simon, 1891), G. rosea (Walckenaer, 1837), Lasiodora difficilis
Mello-Leitdo, 1921, L. parachybana Mello-Leitdo, 1917, Nhandu chromatus
Schmidt, 2004, Phormictopus auratus Ortiz & Bertani, 2005, P. cancerides
Latreille, Poecilotheria fasciata (Latreille, 1806), Theraphosa blondi (Latreille,
1804).

H. venatoria — eMHCTBEHHBIA NPEJICTABUTENb BBICIIUX MAayKOB B KOJUIEKIIMH
ayKooOpa3HbIX HAIIEro 300MapKa. DTO JIOCTATOYHO MOABUKHBIA M OBICTPHIN MayK,
YTO OCJIOKHSIET IPOBEJICHUE C HUM KaKUX-11u00 MaHumyJssinuii. Hamu nmpoBoaunacek
pabota, moka Oe3ycrmelniHas, Mo pa3BeJeHuIo0 3Toro Buaa. [locie HECKOIbKUX He-
yIauHBIX TIOTBITOK criapuBaHus camer] morud. [TockombKy 3TO ObUT €TUHCTBEHHBIN
camell, paboTa 1Mo pa3BeACHUIO BPEMEHHO MPEKPATHIIACh.

[Tayku-niTutiee sl SBISIFOTCS OJHUMH W3 CAMBIX TOMYJISPHBIX KHBOTHBIX JIJISI
noceTuTenen Haimiero 3oomapka. Ocoboe BHHMMaHUE MPUBJICKAIOT BHUABI poja
Brachypelma: B. emilia v B. smithi. OH1 XapaKTepU3yIOTCsl SIPKON OKPacKoOW U OT-
HOCHUTEJIHHO CIIOKOWHBIM XapakTepoM. Takue mpeAcTaBUTENH poja, Kak B. boehmei
U B. vagans He ycTynaioT nociaeaHuM 1o 3¢(HEeKTHOCTH CBOEH OKpPaCKU, HO UMEIOT
OoJiee OECIIOKOMHBIN U “HEPBO3HBIN™ XapakTep.

IIpencraButens pona Poecilotheria — P. fasciata — noiHass TPOTUBOIIOIOXK-
HOCTh mocieAHUM. OH OTHOCHUTCS K JPEBECHBIM BHUJAM, JOCTATOYHO OBICTPBIN U
noABWKHBIA. OJIHaKO 3TOT BUJ MEPBbIM HE MPOSBISET arpeccuio, a MbITaeTCs
CKPBITHCSI OT HApYILUUTENsl CBOErO CIIOKOWCTBUA B “momuke”. SApkuil opHaMeHT (B
YaCTHOCTH 3TO KAacaeTcsl CaMOK) JeJIaeT MayKa JOBOJIBHO TOIMYJISIPHBIM CPEIH JIIO-
ourenei.



86

Ocoboe MecTo B Hamel KOJUICKIIMY 3aHUMAIOT OJHHU U3 KPYITHEHUIUX B MHUPE
ntuueenos: 1. blondi, pazmepbl KOTOPOTrO BMECTE€ C KOHEYHOCTSMH MOTYT JIOCTH-
ratb 30 cMm, u L. parachybana.

CTouT OTMETUTH, YTO B J1aOOPATOPHOM MOMEIICHUH TeppapuyMa MpPOBOIUTCS
JIOBOJIBHO YCIIeIlIHas padoTa MO Pa3BECHUIO MAyKOB-NITUIICEIOB: MOIYYEHO MpHU-
II0J OT TpeX BUIOB (B. vagans, P. fasciata, G. rosea), yCHEIIHO MPOIILJIO CIIapUBa-
Hue nayka-nrtuneena B. boehmei. IlosBunnch monoBo3penbie napsl A. geniculata, B.
emilia u L. parachybana, KOTOpBIX IUIAaHUPYETCs criapuBaTh. Heckombpko pas cca-
YKUBAJIUCh JUIsl CIApUBAHUS MAyKU-TITULICEbI P. auratus, HO HEYyJa4HO, T.K. CaMKa
HE TIoJIITyCcKalia K cebe camiia.

OTtpsan cxkoprnuoHsbl npenctasieH 7 Bugamu: Euscorpius tauricus (C. L. Koch,
1837), Hadogenes troglodytes (Peters, 1861), Heterometrus laoticus Couzijn, 1981,
H. spinifer (Ehrenberg, 1828), Leiurus quinquestriatus (Ehrenberg, 1828), Pandinus
imperator (C. L. Koch, 1841), Parabuthus liosoma (Ehrenberg, 1828).

B nacrosiiee Bpemsi y Hac UIMEIOTCSI TPH MOJIOBO3peNbIX mapwl: H. laoticus, H.
spinifer, P. imperator. Bo Bropoii nosoBune HosOps 2009 r. npoBOIUIUCH CCAXKHU-
BaHUS CKOPIHOHOB 3TUX BUNIOB. JIuib y P. imperator cnapyuBaHue MpoOILIO YCIel-
HO. Y OCTQJIbHBIX CCA)KUBAHUE HE MPUHECIIO MOJIOKUTEIBHBIX PE3YJIbTATOB.

[IpeacraButenu Apyrux BUAOB JHOO €l HE JOCTUIIIN MOJOBOM 3pEIOCTH, JIU-
00 HE UMEIOT Maphl, TOATOMY UX PA3MHOKEHUE MTOKa HEBO3MOKHO.

Summary

AN OVERVIEW OF ARACHNIDS (ARACHNIDA) COLLECTION
OF CHERKASSY ZOOLOGICAL PARK

Maryna Dmytrenko
Cherkassy Zoo, Ukraine

The Current collection of invertebrates at Cherkassy Zoological Park amounts
to twenty three species of Arachnids that belong to two classes, namely Spiders and
Scorpions. These animals can be found in terrarium, where they have optimal condi-
tions for living: boxes corresponding to their sizes and favorable microclimate — the
necessary temperature and humidity.

The order Araneae consists of two sub-orders: higher spiders (Araneomor-
phae), which are represented by Heteropoda venatoria (L., 1767) from the family of
Gigantic Crab Spiders (Sparassidae). Suborder Mygalomorphae is represented by 15
species from the family of Bird-eating Spiders (Theraphosidae): Acanthoscurria ge-
niculata (C. L. Koch, 1841), Brachypelma albopilosum Valerio, 1980, B. boehmei
Schmidt & Klaas, 1993, B. emilia (White, 1856), B. smithi (F. O. P.-Cambridge,
1897), B. vagans (Ausserer, 1875), Grammostola pulchripes (= G. aureostriata)
(Simon, 1891), G. rosea (Walckenaer, 1837), Lasiodora difficilis Mello-Leitdo,
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1921, L. parachybana Mello-Leitdo, 1917, Nhandu chromatus Schmidt, 2004,
Phormictopus auratus Ortiz & Bertani, 2005, P. cancerides Latreille, Poecilotheria
fasciata (Latreille, 1806), Theraphosa blondi (Latreille, 1804).

H. venatoria is quite active and fast spider, and it is difficult to manipulate. We
have failed at breeding this particular kind. After several unsuccessful attempts of
coupling, male-spider died. As it was the only male-spider, the breeding of this kind
has been temporarily stopped.

Bird-eating spiders are primary attraction for our visitors. Some species of ge-
nus Brachypelma deserve special attention, such as: B. emilia, B. smithi. They are
characterized by bright coloring and relatively calm temper. Such representatives of
genus as B. boehmei and B. vagans are not less colorful in comparison with the for-
mer; however, they are more restless and have fiery temper.

A representative of genus Poecilotheria — Sri Lankian bird-eating spider (P.
fasciata) — differs substantially from the latter. It belongs to the woody kinds, and is
quite active and fast. It does not show aggression, but tries to hide from intruder in
his “house”. A bright ornamented pattern (it relates more to females) makes this
spider popular with the spider-enthusiasts.

A special place in our collection belongs to one of the biggest bird-eating spi-
ders — T. blondi, for its size is thirty centimeters in length, and L. parachybana.

It should be noted that in the laboratory of the terrarium we have a successful
breeding of bird-eating spiders. Now, we have new additions of three kinds (5.
vagans, P. fasciata, G. rosea), a successful coupling of spiders-bird-eating Mexican
flame-legged (B. boehmei). We also have mature couples of 4. geniculata, B. emilia
and L. parachybana. At present, we are planning coupling. We have had several un-
successful attempts of coupling spiders-bird-eating P. auratus; female spider does
not allow male spider to approach.

The order of Scorpions is represented by seven species: Euscorpius tauricus
(C. L. Koch, 1837), Hadogenes troglodytes (Peters, 1861), Heterometrus laoticus
Couzijn, 1981, H. spinifer (Ehrenberg, 1828), Leiurus quinquestriatus (Ehrenberg,
1828), Pandinus imperator (C. L. Koch, 1841), Parabuthus liosoma (Ehrenberg,
1828).

So far, we have three mature couples: H. laoticus, H. spinifer, P. imperator. In
the second half of November, 2009 we tried to breed these kinds. Only P. imperator
had successful coupling. Others have not shown positive results yet. The majority
of specimen has not yet grown in maturity or has not got partners, and that is why
their breeding is temporally impossible.
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OIIBIT BBIPAIITHBAHHUSI I'YCEHHII CATYPHHH ACTIAS
CHAPAE CHAPAE MELL, 1950 (LEPIDOPTERA,
SATURNIIDAE) B AABOPATOPHBIX YCAOBHSIX

C.U. Eéoowenko
Kadenpa 30050rum u renetuku bpecTckoro rocy1apcTBeHHOr0 YHUBEPCUTETA
uMm. A.C. Ilymikuna, benapych

HomunatuBneiit moasun Actias chapae chapae Mell, 1950 pacnpoctpaneH B
ropax FOro-Bocrounoro Kuras B npoBuniusx I'yanays, ['yancu u XyHaHb Ha Bbl-
cotax ot 700 mo 1850 m H.y.m. JlaeT ogHO moKoNeHUE B roja. babouku neraror B
OKTs0pe — nekabpe, rpeHa 3umyeT. JJoCTOBEpHO M3BECTHO, YTO I'yCEHHUIIbI Pa3BUBa-
I0TCSI HA XBOMHBIX JIEPEBbSIX, HO UCTUHHBIE KOPMOBBIE PACTEHUSI B MPUPOJAE HE U3-
BecTtHBI. By 01 onmcan B 1950 1., a B 2006 1. KMTaliCKUM HTOMOJIOTOM JOKTO-
pom FOH By Obina mpeanpuHsaTa mepBasi, JOKYMEHTAJIBHO 3a(UKCHpPOBAHHAS TIO-
NBITKA BhIpAIlMBaHUs T'yCEHUI TaHHOTO BUJa B HeBousie. IOH By skcniepuMeHTHpPO-
BaJl C pa3IMYHBIMU BUJIAMHU XBOWHBIX U €My BIEPBBIE yAAIOCH IOBECTH HECKOJIBKUX
TYCEHHUII 10 6-T0, MPENOI0KUTEIIFHO TTOCIEAHEr0 BO3pacTa, HO €My TaK U HE yJia-
JIOCh MOTYYUTh KOKOHBI.

B 2008-2010 rr. HamMu npeanpUHUMAINCH MOMBITKU MO BBIPAIIMBAHUIO TyCe-
HUIl catypHuu A. chapae chapae B n1abopaTopHbIX ycinoBusix. cxonHbIil MaTepuai
B BHUJIE I'peHbl ObUT TosydeH u3 Kuras B xkoHie nexadps 2008 r. oT MECTHOTO PHTO-
moora-kosieknuonepa Wei Wei Zhang. Wcxons u3 manubeix goktopa FOm By o
HEOOXOIMMOCTH JIMANay3bl SUIl, Mbl XPAaHWUJIH MOJTYYEHHYIO TPEHY B XOJOIUIBHUKE
npu Temneparype +5 °C u oTHOcuTeIbHOM BiaaxxHocTH Bo3ayxa 70-80 % B TeueHue
2 Henenb. Jjisi XpaHEHUs] TPEHBI Mbl UCIOJIL30BAIM 3aKPBIThIE IJIACTUKOBHIE KOH-
TEeHHEepHl Ui MULIEBBIX MPOAYyKTOB. Ha THO KOHTEHHEpOB moMemand OyMa)XKHYHO
candeTky IS TOTJIONEHUS W30BITOYHON Biaru. (s mopmepaHus BIIaXKHOCTH
BO3/lyXa Ha BHYTPEHHIOIO MTOBEPXHOCTh KPBIIIKM KOHTEHHEpa paclbUIsId BOIY U3
yJIbBEpU3aTOPa, IPU TOM MBI CTApaJIMCh HE JOMYCKaTh MPSMOIr0 KOHTAKTa TPEHbI
C BOJIOM, TaK KakK B OMNbITaX C IPYTUMH BUJIAMHU CaTypHUMN 3TO CYHIECTBEHHO CHUKa-
70 BbIXOJ ryceHun u3 suil. Crnycrtsa ae Henenu 5 saBaps 2009 1. rpeHa Obuia u3-
BJICUCHA M3 XOJOJUJIBLHUKA U MOMEIEHA B TEIJIble YCIOBUS (Temmeparypa +24+26
°C, oTHOCUTENbHAs BIaXXHOCTh Bo3nyxa 70-80 %). Ha Houb rpeny nomemiaiu B 0o-
nee npoxiaaHsie ycioBus (temmneparypa +15 °C). Uepes 7 nHel w3 AWl Hadalu
BBIXOJIUTh TEPBbIE T'yCEHHIIbl. B KauecTBe KOPMOBBIX PACTEHUN MBI IPEMJIOKUIU
rycenuniam Pinus silvestris L., Picea abies H. Karst, Abies alba Mill., Juniperus
communis L., Pseudotsuga menziesii (Mirb.) Franco. Oxono 20 % rycenun oka3za-
JUCh OT BCEX MPEJIOKEHHBIX KOPMOBBIX PACTEHUW, OCTajbHbIE MPUHSIU Pinus
silvestris. 110CKONIbKY BbIpalllMBaHUE MPOUCXOJUIO B 3UMHHUI MEPUOJ], MBI CTapa-
JIUCh OTOMpaTh KOHIIEBBIE MOOErM COCHBI C TEHEBOW CTOPOHBI B3POCIBIX JIEPEBHEB,
TaK Kak Ha HUX HaxoJuiach HambOojee HexHas XBos. Cpe3aHHble MOOErd COCHBI
noMeniaau B KOHTEHHEPHI C TYCEHHIIaMU, MPU 3TOM MecTa cpe3a 1mooeroB oOBopa-
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YUBAJIM KyCOUKaMu caja(eTKu JUisl NpeIOTBPAICHUS] KOHTAKTa MOJIOJbIX I'yCEHHUII
co cMonoi. CmeHy kopma npoBoauiu pa3 B 4-5 nHeit. ['ycenun 1-ro—3-ro Bo3pac-
TOB COJIEPXaJIu B IWJIUHIPUIECKUX TUIACTUKOBBIX KOHTEHHepax oobemom 1,5 1. Ha
JTHO KOHTEMHEpPOB MOMeIanu o0pe3ok caindeTKH sl MOTJIOIEHUs H30bITOUHON
BJIQ)KHOCTH, BO3HUKAIONIEH B 3aKpbHITOM 00bEME B XOJ€ TPAHCHUPALMHU W3 XBOU
KOpMOBOTro pactenus. Js obecrieueHus] BEHTUIISIMKA B CTEHKAaX KOHTEHHEPOB MBI
cZeJiaTi MHOKECTBEHHBIE Tepdopanun. Y CIOBHUS COJEPKAHUS TyCEHUI] ObUIH Clie-
ayromue: THeBHas temmneparypa +20+22 °C, nHounasa temneparypa +15+17 °C, ot-
HOCUTEJIbHAS BJIAXKHOCTh Bo3nyxa 80-85 %. Haunnas ¢ 4-ro Bo3pacta, Mbl COep-
JKaJu T'YyCEHHUI] THEM U HOYBIO Ipu Temmepatype +24+25 °C u BIaXHOCTH BO3AyXa
70-80 %. JlaHHBIE O CpOKax pa3BUTHUS I'yCEHHI] B HallEM IEPBOM 3KCIEPHUMEHTE
npUBEAEHBI B Ta0. 1.

Taonuua 1. Cpoxu pa3Butus ryceHul] Actias chapae chapae Mell. Ha cocHe 0OBIK-
HOBeHHOU (Pinus silvestris L.).

Bospact | [IpogoiKUTENBHOCTD pa3- | Y CIIOBUSA
BUTHS (JTHEH)
I 10 Temneparypa: +17 °C Housto, +25 °C
11 7 JTHEM.
10 5 OtH. BraxxHOCTh: 90-95 %
1\ 8 Temneparypa: +25 °C neHb/HOYb
\Y 13 OTH. BnaxxHocthb: 90-95 %

Uepes 43 nus nmocne Bbixoaa u3 suil 25 depanst 2009 r. nepBas ryceHuIa u3-
MEHHJIa OKPACKy € 3€JeHON Ha Oypylo, OUMCTHIIA KUIIEYHUK M Hadyajla BUTh KOKOH.
JUIsl OKyKJIMBaHUS MbI MCIIOJIB30BAJIM WHJIMBUyaJIbHbIE IIJIACTUKOBBIE KOHTEHHEPHI
oobemMoMm 150 mi. Ha nHO KOHTEHHEpPOB MoMeImanu OyMakHyro calideTky U He-
OOJIBIIYIO MOJCYIIEHHY0 BETOUKY COCHbl. CrycTss 10 qHEH MBI MOMYYMIN NEPBYIO
KyKoJKy. Becero 0b110 nosmydeno 18 kykonok u3 53 rycenurn (Boixon 33,96 %), uto
MOKHO OBLIO CYHTATh OTIWYHBIM PE3yJbTaTOM, OCOOEHHO €CJIH YYUTHIBaTh TOT
(dakT, 4TO MOJYYUTh KYKOJOK Ha TOT MOMEHT €lle HUKOMY He yzaaBajioch. Iloiy-
YEHHbIE KOKOHBI MBI XPAaHUJIM BO BJIAKHBIX COCHOBBIX ONMWJIKaX C MapTa MO aBryCT
2009 r. TlepBas 6abouka, camet, Boinia 24 asrycra 2009 r. K coxkanenuro, oHa He
CMOTJIa HOPMAJILHO PacTpaBUTh KPbUIbs. OCTanbHbIE BhIIIEANINE 0A00UKH TaKKe HE
pacnpaBWiIM KpbUibsi. BO3MOXHO, 3TO IPOM30IILIO M3-3a BBICBIXaHUS CyOcTpara B
TE€YEHHE JIETa, YTO MPHUBEJIO K 00€3BOKUBAHUIO KYKOJIOK. JlaHHas mpu4rHa 0cOOeH-
HO OYEBHJIHA, €CJIH YUYECTh TOT (aKT, YTO KOKOHBI ObUIM BCKPBITHI JUIsI OTIPECIICHHUS
110JIa y KyKOJIOK.

B 2009-2010 rr. Hamu Oblia MPEANPUHATA BTOPAs TOMBITKA IO BHIPAIUBAHUIO
ryceHull 4. chapae chapae B HeBoie. K coxxaneHuro, HaM Jlaxe He yAalloCh MOBTO-
PUTH mpeabl Ayl pe3yiabTar. Y3 86 rycenuil ObII0 MOMIYYEHO TOJIBKO 2 KYKOJIKH
(BeIxXOJ 2,33 %).
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Summary

CAPTIVE REARING EXPERIENCE OF ACTIAS CHAPAE
CHAPAE MELL, 1950 (LEPIDOPTERA, SATURNIIDAE)

Sergey Yevdoshenko
Zoology & Genetics Dept. of Brest State University, Belarus

The nominative subspecies of Actias chapae Mell, 1950 is spread in mountains
of Southeast China in Guangdong, Guangxi and Hunan provinces at altitude from
700 to 1850 m. The subspecies A. chapae chapae is single-brooded. Moths are on
the wings from October till early December. Ova overwinter. It is exactly known
that larvae feed on coniferous trees, but original natural hosts are unknown. The
species was first described in 1950. In 2006 Chinese entomologist Dr. Yun Vu made
the first documentary-fixed attempt to rear A. chapae larvae in captivity. Dr. Yun
Vu experimented with various species of coniferous plants and it was the first time
when larvae of this species were reared to the sixth, probably final instar. However
they all died until pupation.

In 2008-2010 we have tried the first time to rear A. chapae chapae larvae in
captivity. The original material at ova stage was received from China in late De-
cember, 2008 from local Chinese collector WeiWei Zhang. According data of Dr.
Yun Vu (2006) about ova diapause necessity, received ova were stored in fridge by
temperature +5 °C and relative air humidity 70-80 % during 2 weeks. We kept ova
in 250 ml closed plastic container with perforated lid. We placed ova on tissue paper
on container bottom. To provide an optimal humidity we sprayed internal surface of
container lid with water so often that it was always covered with water droplets.
However we tried to avoid eggs direct contact with water as experiences with other
Saturniidae species has shown low hatching rate after eggs watering. Two weeks
later on 05.01.2009 eggs were taken out from the fridge and placed to warm condi-
tions (temperature +24+26 °C, air humidity 70-80 %). At night eggs were stored in
more cool conditions +15 °C. In 7 days the first larvae started to hatch. The follow-
ing plants were offered as food: Pinus silvestris L., Picea abies H. Karst, Abies alba
Mill., Juniperus communis L., Pseudotsuga menziesii (Mirb.) Franco. About 20 %
of larvae refused all offered plants, the rest accepted Pinus silvestris L. As rearing
took place in winter, we have tried to take needles from the tips of pine branches lo-
cated in shady side of mature trees as there were the softest needles. We placed cut
branches into containers with larvae. To prevent young larvae from contact with
pitch we covered places of cutting with small slices of napkin. Food was changed
every 4-5 days. Larvae of I-III instars were kept in 1,5 L cylindrical plastic con-
tainers. To provide ventilation we have made multiply perforations in the walls.
Keeping conditions for larvae were following: day temperature +20+22 °C, night
temperature +15+17 °C, air humidity 80—85 %. Since IV instar larvae were kept
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constantly by temperature +24+25 °C and air humidity 70—80 %. Information about
terms of larval development is shown in table 1.

Table 1. Development terms of Actias chapae chapae larvae on Pinus silvestris L.

Instars Duration Conditions
(days)
I 10 Temperature: +17 °C at night, +25°C in day
11 7 Humidity: 90-95 %
111 5
1Y 8 Temperature: +25 °C constantly
\Y 13 Humidity: 90-95 %

On 25.02.2009 the first 43 days old larva changed coloration from green to
brown, cleared its bowl and started to spin cocoon. For pupation we have used indi-
vidual 150 ml plastic containers. The bottom of each container was seated with ab-
sorbent paper and small dried pine twigs were placed inside. In 10 days we have re-
ceived the first pupa. Totally 18 pupas were received from 53 larvae (33,96 %). It
was an excellent result especially as it was the first time when pupae were received
in captivity. Cocoons were stored in wet pine sawdust from March till August, 2009.
The first male moth enclosed on 24.08.2009. Unfortunately it could not spread its
wings normally. Other emerged moths also had the same problem with wings
spreading. Probably it happened due to substrate desiccation in summer that caused
pupae dehydration. Such theory looks more actually in fact as cocoons were opened
for sex determination.

In 2009-2010 we have tried the second time to rear Actias chapae in captivity.

Unfortunately we could not reach even previous result. Only 2 pupas were received
from 83 larvae (2,33 %).
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PASBEAEHHE BPAXXHHUKA MEPTBASI TOAOBA
ACHERONTIA ATROPOS (L.) (LEPIDOPTERA: SPHINGIDAE)
HA HCKYCCTBEHHOM IMUTATEABHOUN CPEE

A.A. 3azopunckuii, A.B. Cuoopos, O. I. I'opoynoe
HNuctutyT npobsiem sxonoruu u sBojtornuu uM. A.H. CeseprioBa PAH,
r. MockBa, Poccus

MeptBas ronoBa (Acherontia atropos (L.)) — KpynHbIi MOTUBOJIBTUHHBINA BU/T
u3 cemeiictBa OpaxkuukoB (Lepidoptera: Sphingidae), mmpoko pacmpocTpaHEeHHBIH
Ha apUKaHCKOM KOHTHHEHTE, a TaK)Ke B IOKHBIX "acTsaX EBporbl. OTinuuTeabHOM
0COOEHHOCTBIO JIaHHOI'O BUJA SIBJIIETCS €ro OMOJIOrus, YHUKaJIbHas KaK sl ceMei-
ctBa bpaxxauku, Tak 1 BooOme cpean 6abouek. U rmaBHas e€ 0COOEHHOCTh — MUTA-
Hue umaro (puc. 1). babouku MepTBOI rOJIOBBI MUTAIOTCS MEAOM, IPOHUKAS B MUe-
JIMHBIE YJIbU, U, €CIIM PAHEE CUMUTAIOCh, YTO ME]l JIUIb JOMOJHUTEIbHOE MUTAHUE
JUISL 3TOTO BUJA, TO HA JAHHBIM MOMEHT CYILIECTBYET MHOXECTBO JOKA3aTEIbCTB TO-
ro, 4TO 3TO OCHOBHOM M, BO3MOKHO, €IMHCTBEHHBIN TUILIEBOM PECYPC UMAro MepT-
Boi rosnoBel (Pittaway, 1993; Moritz, 1991 et. al.). Kak noka3siBatoT Haiiu HaOIt0-
JICHUS!, TAHHBIN TUI MUTaHUS BBI3BAJ CYIIECTBEHHbIC U3MEHEHUSI B OMOJIOTHH U T10-
BEJICHUU MEPTBOM T'OJIOBHI 10 CPABHEHUIO C IPYTUMU OpaKHUKaMHM, 4TO JieaeT UH-
TE€PECHBIM BBEJEHUE JAHHOTO BUJA B KYJbTYpY.

3a oCHOBY Il MCKyccTBeHHOM mutatenbHOl cpennsl (MIIC) aBTOpbl  B3sIM
cpeny, pa3pabOTaHHYI0 aMEPUKaHCKUMU YUEHBIMH 11 TabauHoro Opaknuka (Bell,
Joachim, 1976). PykoBoacTBySICh COOOpaXECHUSIMH CTOMMOCTH M JOCTYITHOCTH KOM-
IIOHEHTOB KOpMa, HAaMH ObLJI BHECEH psAJl U3MEHEHUH B €r0 COCTaB, @ UMEHHO: Ka3e-
UH ObUT 3aMEHEH Ha COEBYIO MYKY, KOTOpasi TaKKe MOXET ObITh HCIOIb30BaHa B Ka-
yecTBe UcTOUHMKA Oenika (Morton, 1979) u ObLI0 YMEHBIIIEHO KOJIMYECTBO XOJIECTE-
puna. Hekoropass Moaudukamus KocHy1ach TakkKe BUTAMUHHOTO MpeMHuKca (Taoil.
1).

Copnepxanue Bcex CTaauil Mbl IPOBOAWIMA IpU Temneparype +25+27 °C, 12-
YaCOBOM CBETOBOM JITHE U OTHOCHUTEIBHOM BJIAXKHOCTH BO3yXa B momenieHuu 50 %.
OcBellleHrE CO3JaBAIOCH C MOMOUIBI0 KOMITAKTHBIX JIIOMUHECILIEHTHBIX JIAMIL.

Siia MepTBOM TOJIOBBI Mbl cojepkanu B yamikax Ilerpu, nuamerpom 10 cM.
Cpoxk pa3BUTHS SIUL ITPU BBILIEYKAa3aHHOM TEMIIEPATYPE COCTABIIS 5 CYTOK.

Brienumux rycenun; Mel paccaxuBaid o 30 mtyk B yamku Iletpu, Ha aHe
KQXKJIOM M3 KOTOPBIX pa3Mellaii KOBPUK U3 MOPUCTOTO MOJUITUIIEHA, HA KOTOPOM
ykaaaeiBanu 8-10 kycoukoB UIIC, pasmepom okono 0,5x0,5x2 cm. B takux ycio-
BUSX T'YCEHHUILIBI JOPACTaIM 0 Hadaja 3-ro Bo3pacra (Taoi. 2).

JUisg conep:kaHus TyCEeHUL, JOCTUTIIMX 3-TO BO3pPAcTa, Mbl MCIOJIb30BAJIN JBA
THIIA KOHTEMHEPOB: ISl TYCEHHUI] 3-10 — 4-ro BO3pacTa U I I'yCEHUIL ITOCIEAHETO
BO3pacTa.
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Puc. 1. babouka mepTBasi rojioBa (Acherontia atropos) Ha muenuHoMm cote (poto A.
3aropuHCKOro).

Fig. 1. Adult of Death’s-head hawkmoth (Acherontia atropos) on honey bee comb
(photo by A. Zagorinskiy).
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Puc. 2. KonreitHep 1ysi ryceHUll A. atropos 5-ro Bo3pacta (Ppoto
A. 3aropuHCKOro).
Fig. 2. Box for 5-instar larvae of 4. atropos (photo by A. Zagorinskiy).
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Konrelineps! aiisa 3-ro — 4-ro Bo3pacrta NpeacTaBisiii cOOOM MIaCTUKOBBIE KO-
pooxu, pazmepom 30x20x6 cM, rae 6 cM — BeicoTa. Ha 1He KOpoOKM MBI pa3Melanu
IJIACTUKOBYIO CETKY, Ha KOTOpYI0 BbIKJajabiBasin nosiocku UIIC. IlnmotHOCTH MO-
caaku coctapisiia 40 ryceHuI] Ha KOPOOKYy.

ITo gocTrKeHUM TyCEeHMIAMH S5-TO BO3pAacTa Mbl BBICA)KMBAJIU UX B IJIACTUKO-
BbI€ KOHTEHEpHl pazMepoM 25x37x12 cMm, rae 12 cm — BeicoTa. B 3TH €MKOCTH MBI
3aKpEIISUIM BOJTHOOOPA3HO TaKylo e IUIACTUKOBYIO ceTKy. CeTka 3aKkperuisiiach Ha
METAJUNIMYECKUX CK0Oax U, MPU HEOOXOJUMOCTH YHCTKH CaJika, JIETKO CHUMAach
IpsIMO BMECTE C TYCEHHUIIaMU. B KaXJ0M TakOM KOHTE€MHEpPE Mbl BbIpPAIIMBAIU OJl-
HOBpeMeHHO 1o 30 ryceHuIl MocieaHEro Bo3pacTa (puc. 2).

[ToaroToBKa K OKYKJIMBaHHUIO y T'YCEHUI BCEr/la HAUMHAJIACh B HOYHOE BpeMs,
0OBIYHO Ccpa3y nocie BbIKIOYeHHs cBeTa. [Ipu 3ToM B TeueHue 1-2 yacoB okpacka
TYCEHHIIbl MEHSJIACh Ha KPaCHOBATO-phIKYI0. MEHSJIOCh U MOBEIEHUE T'yCEHHI] —
OHHM CTAaHOBWJIMCH OECIOKOMHBIMHU M TOJI3AJIA 10 JHY KOHTEHHepa B MOUCKaX MOJ-
XOJIALLIEro MecTa ISl OKYKJIUBaHUS.

Takux ryceHul] Mbl BBIOMpaANIM BPYUYHYIO KaXJ0€ yTPO U pacCaKMBajlu WH]U-
BUJIyaJIbHO B IUIACTUKOBBIE KOpoOOUKH 00bemMoM 300 MJ1 ¢ Xopoleld BeHTUIISIUEH.
B xaxayro kopoOOuKy Mbl MOMEIIATN CJIOW CIErka BJIAXHBIX OMUJIOK TIIyOuHOU 4
CM, B KOTOPBIX I'YCEHUIIbl OKYKIIMBAINCH Yepe3 4 qus. Uepe3 | Henento KyKoIoK Ie-
pemMeranyu B OOJIbIIKE SINIMKH, HA CIOM BIAXHBIX OMUJIOK, 1m0 50 mTyK ais ux
nanbHeiero nHKyoupoBanus. [IpogoKuTeIbHOCTh Pa3BUTHS KyKOJIOK COCTaBJIsI-
ja B cpeqHeM 17 cyTok — Jist caM1oB U 18 — i1 camok.

Jlis obecrniedeHrsi HOPMAIBHOTO BBIXOJAa MMAaro Mbl MEpPEeMeInany KyKOJOK B
samukn 00beMoM 30 J1 ¢ MOJBEIICHHBIMU BHYTPH OYMa)KHBIMHU JIEHTAMHU, KOTOPBIC
HEOOXO0auMBbI 0aboukam JAJisi paclpaBiIeHHUs KpbUIbEB. BBIXOJ MMaro mpoucxXoaui
Bceraa okoJio 23 dac Beuepa. Kaxkmoe yTpo Mbl u3bIMaii 0a00UYeK U MepecakuBaIH
UX B BOJIbEP AJI CIIAPUBAHMSL.

Bonbep st copepkanusi 6abouek MpeacTaBisii cOOOM HHINY B JIEPEBIHHOM
mkady, pazmepom 40x80x100 cm, rae 80 cm — BbicoTa. Ilepenuss crenka Oblia
clienaHa B BUJE JABEPIIbI, OOTSHYTOW TOHKOW ceTkoh. BHyTpeHHUN 00beM Bojbepa
MBI 3allOJHSUIM YIIaKOBOYHBIM IEHOIUIACTOM TaK, YTOOBI CO3/1aTh OOJBIIYIO TLIO-
1iaJb MOBEPXHOCTU JJISI UMAro, a Ha JHO YKJIAJbIBaJIU CJIOM BJIAXHBIX ONWIOK. B
IIEHTPE OB YCTAHOBJICH CTOJUK C KOPMYIIKOW M PAcTeHHE IS OTKJIAJIKH sull. B
TakoM o0bemMe Mbl Aepxanu 1o 30 ocobeit onHOBpeMeHHO. Taxke Mbl IPOU3BOAMIN
MOCTETICHHYIO BBIOPAKOBKY CaMIIOB, TIOJIJICPKUBAsi UX YUCICHHOCTh B 2-3 pa3a Hu-
K€ YHUCIEHHOCTH CAMOK, TaK Kak 0OJIbIIOE KOJWYECTBO AKTUBHBIX CAMIIOB IMPEIsT-
CTBYET OTKJIAJKE SIML CAMKaMHU M3-3a MOCTOSHHBIX MONBITOK CIIAPUBAHUSA CO CTOPO-
HBI CaMIIOB.

JUis xopmuieHHsl 6a004Y€K Mbl MCIIOJIB30BAIM HAaTypaJbHbI MeJ B 3aredyaTaH-
HBIX COTax, KOTOPbIE€ YCTAaHABIMBAIMCH HAa CTOJIUK B BOJIbEPE HA MJIACTUKOBOM MOJ-
J0XKe. Paom mMel pacnionaranu yamky [leTpu ¢ BOON B Ka4eCTBE MOWIKH.
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JIJIsT OTKJIaAKU SIMI] MBI MCIIOJB30BaIM KapTo(eslb M JIEeKOPaTUBHBIN IMacieH
(Solanum pseudocapsicum). OTKIaJKa sIUIl HAYMHAJIACh HA 5-bIi -7-0U JIeHb MOCIe
BBIXOJIa TIEPBBIX CAMOK W3 KYKOJIOK M IPOJIOJDKAIach 10 MOMEHTa THOeTH MOoCIieI-
HEHW CaMKHU.

Taénuya 1. CoctaB UIIC, ucnons3yemoii B faHHOM paboTe, BT.

NurpaguenTsl ‘ KoauyecTBo, r
Cyxas cMmechb Nel

3apOJIbIIIN MIIIEHUIIBI 80
JpOXKK1 KOPMOBBIE 16
Caxap 28
CoeBas myka 32
Conu Beccona 8
XomnecTepuH 2
XOJUH-XJIOPHU /T 1
CopOuHOBas KUCJIOTA 2,8
Cyxas cmechb No2

AcKOpOMHOBAs KHCIIOTA 4
Kanamuius cynsdar 0,07
CrpenTomMuiuH cyibdar 0,26
BuTtaMuHHBINA IPEMUKC 2%
[Ipounie KOMIIOHEHTHI

Arap 24
®opmanus 40 % 3 M
JIpHsIHOE Maco 4 mn
Bona 1000 mi

*CoctaB BUTaMMHHOTrO npemukca (Ha 500 mr): Tuamut 4 mr; puOoduaBud 6 mr; HuanuHamua 60
Mr; KanbIus mantoteHatr 20 mr; mupugokcud HCL 6 mr; nmanokoOamamuH 9 Mkr; (oimeBas
kuciora 54 mr; omotuH 50 Mxr; xoauH 150 Mr; unoszurton 150 mr; ITABK 50 mr.

Taonuya 2. 1TpoaoKUTENBHOCTD OTIEIBHBIX BO3PACTOB I'YCEHUI] MEPTBOM T'OJIOBBI
npu BelpaniuBanuu Ha UIIC.

Bo3spact 1 2 3 4 5

[TpoaomKUTENTbHOCTD 2,9+0,25 | 2,2+0,15 | 3,3+0,21 | 4,2+0,31 | 5,1+0,33
(B cyTKax)

ABTOpBI BBIpaKAKOT TIyOOKYI0 0JIaroapHOCTh 3a COJEWUCTBHE B paboTe Co-
TpynHUKy I'ocynapctBenHoro /lapsuHoBckoro myses Onery TkadeBy, opraHusaro-
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pam cemuHapa Muxauny bepesuny u Enene TkaueBoii, mpodeccopy kad. sHTOMO-
jgoruu 6uonoruyeckoro axkynpsrera MI'Y, n.6.1. B.b. Uepnbliieny.
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Summary

REARING THE DEATH'S-HEAD HAWKMOTH
ACHERONTIA ATROPOS (L.) (LEPIDOPTERA: SPHINGIDAE)
ON ARTIFICIAL DIET

Andrey Zagorinskiy, Alexandr Sidorov and Oleg Gorbunov
Severtsov Institute of Ecology & Evolution of RAS, Moscow, Russia

The Death’s-head hawkmoth (Acherontia atropos (L.)) is a largest European
hawkmoth. Rearing of this species in laboratory is very interesting because of its
unique biology. Unlike other Lepidoptera, imago of the Death’s-head hawkmoth
feed by honey in beehives and they have many physiological and morphological ad-
aptations for this type of feeding (fig. 1).

Our artificial diet based on the diet for the tobacco hornworm (Bell, Joachim,
1976). We modified the composition of the diet to make it cheaper and easier to
prepare (tab. 1).

We kept eggs, caterpillars and imago at +25+27 °C and relative humidity — 50
%. The day length was 12 hours.

First and second - instar larvae we kept in Petri dishes by 30 larvae per dish.
For larger larvae we used plastic boxes (fig. 2). On the bottom of each box we put a
plastic net, that can substitute host plant stems (tab. 2).

It is important to replace artificial diet and to clean containers every 2-3 days
for 1-4 instar larvae and every day for 5-instar larva. The duration of development
was average 18 days.

For pupating we used 300 ml plastic cups with sawdust, one cup for one larva.
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Imago we kept in a large wooden cage. For feeding we used fresh honey in the
comb. Butterflies also need water.

For oviposition we used live plant — Solanum pseudocapsicum. Females started
to lay eggs on the fifth day after emergence.

Table 1. Composition of used artificial diet, g.

Ingredients \ Quantity, g
Mixture Nel

Wheat germ 80
Yeast 16
Sugar 28

Soy flour 32
Wesson’s salt mixture 8
Cholesterol 2
Choline-chloride 1

Sorbic acid 2,8
Mixture No2

Ascorbic acid 4
Kanamycin sulphate 0,07
Streptomycin sulphate 0,26
Vitamin mixture 2%
Other ingredients

Agar 24
Formalin 40 % 3 ml
Linseed oil 4 ml
Water 1000 ml

* the composition of vitamin mixture: (in each 500 mg): thiamine 4 mg; riboflavin 6 mg; nicotinic
acid 60 mg; calcium pantothenate 20 mg; pyridoxine HCL 6 mg; folic acid 54 mg; biotin 50 mi-
crogram; Inositol 150 mg.

Table 2. The duration of some instars of dead head larvae when grown on artificial
diet.

Instars 1 2 3 4 5
Duration (days) 2,9+0,25 | 2,2+0,15 | 3,3+£0,21 | 4,2+0,31 | 5,1+£0,33
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BO3MOXHOCTH HCIIOAB3OBAHHSI AABOPATOPHBIX
KYABTYP HACEKOMBIX B PEIIIEHHH COBPEMEHHBIX
ITPOBAEM OQHTOMOAOI'HH H CMEXHBIX NHCIIHIIAHH

A.H. Knasee
HNuctutyT 3BONMOIIMOHHON (huznonoruu u ouoxumuu uMm. .M. CeuenoBa PAH,
r. C.-IlerepOypr, Poccus

B Ouosiorun Het Takoi (GhyHIaMEHTATBHOU MPOOIEMBI, ISl pEUICHUsI KOTOPOH
HE HAIUIOCh OBl MOIXOJANIETO 00BEKTa Cpeau HaceKoMbiX. CIIMCOK BHJIOB, BBIpa-
IIMBAEMBbIX B JJAOOPATOPHBIX YCIOBUSX, YPE3BBIYANHO BEJIUK, @ UCTOPHS UCIIOIb30-
BaHUSI HACEKOMBIX B KaU€CTBE OOBEKTOB IKCIIEPUMEHTAIBHBIX HCCIIE0BAaHUMN B pa3-
HBIX 00JIACTSIX COBPEMEHHON IHTOMOJIOTMM U CMEXHBIX JIUCIUIUIMH HACUUTHIBAET
MHOTHE AeCATIWICTHs. Takue UCCIeT0BaHNs BEIyTCS B Pa3HBIX 00JIACTAX OWOJIOTHH
Y MEIMIIMHBI U HAa PA3HBIX CTPYKTYPHBIX YPOBHSAX OT MOJEKYJSPHOIO JO MOITYJsi-
UOHHOTO. Takoro poaa (pyHKIMOHAIBHBIMU UCCIEIOBAHUSIMU 3aHSTHI, CTPOTO TO-
BODsI, HE KJIACCUYECKHE SHTOMOJIOTH, @ YUYEHbIE Pa3IUYHbIX CIIEHUaIbHOCTEH — OHO-
XUMUKH, OMOPU3UKH, UMMYHOJIOTH, TEHETUKH, (PU3UOTIOTH, ITOJIOTH, IKOJIOTH, IBO-
JIOUMOHUCTHI U T. 1. Bce OHM, UCTIOIb3YS HACEKOMBIX B KauecTBe OOBEKTOB, pellia-
10T 001IKe QyHIaMeHTaIbHbIEe TPOOJIEMbI OMOJIOTMYECKON U METUIIMHCKON HAYKH.

[lepeuncnuth naxxe Hanbosiee U3BECTHBIE BUJIBI «JIA0OPATOPHBIX» HACEKOMBIX
HEBO3MOXHO. BOT Tobk0 HEeKoTOpbie U3 HUX: Acheta domesticus L., Apis mellifera
L., Barathra brassicae L., Bombyx mori L., Calliphora vicina R.-D., Drosophila
melanogaster Mg., Gryllodes supplicans Walk., Gryllus argentinus Sauss., G.
bimaculatus De Geer, G. campestris L., Lasius niger L., Liris niger Fabr., Locusta
migratoria L., Musca domestica L., Periplaneta americana L., Phaeophilacris bre-
doides Kalt., Pyrrhocoris apterus L., Schistocerca gregaria Forskal, Tenebrio
molitor L., Trichogramma principium Sug. et Sor.

B noknane naH kpatkuit 0030p MCTOPUM BO3HUKHOBEHUS W Pa3BUTHUS psja
HaIIpaBJICHUMN dKCHEpUMEHTaNbHONU 3HTOMOJOTHM B XX—XXI B.B. B Poccun. K Ta-
KUM KJIACCUYECKUM U YJIbTPACOBPEMEHHBIM HAMPaBICHUSM, 0€3yCIOBHO, OTHOCATCS
cpaBHutenbHas reneruka noseacHus (M.E. Jlo6ames, A.K. Bockpecenckas, H. T.
Jlonatuna, .A. Hukutuna, B.b. CaBateeB, B.B. [lonomapenko, H. I'. Kamsbiies),
reHeTuka Boiciiel HepBHoOU AestensHocTd (H. I'. Jlomatuna), netiporeneruka (E. B.
CaBBateeBa-IlonoBa), OuopuTmomnorus (dKojoruyeckas KOHIENus (OTomepuo-
musma — A.C. JlannieBckui, uccienoBanue (pU3noIOrHUIecCKuX MEXaHu3MoOB (OTO-
nepuoandeckux amantamuii — B.I1. Teimenko), gusnonorus opraHoB 4yBCTB Hace-
koMbIX (®. I'. I'pudakun, 10.A. Enuzapos, I'.A. Ma3zoxun-Ilopmnskos, P.JI. XKan-
tues, A.B. Ilonos, B.JI. CBunepckuii, A.B. Cxupkssuuyc, JI.1. ®panuesuy), um-
myHoJorus (C.W. YepHsln), HEHPOIHAOKPUHOJIOTUS U MexaHu3Mmel crpecca (M. 1O.
Paymen0ax, C.H1. Uepnsitn, I'.B. benbkoBckast). B 3axitoueHue qoknana OTMEYEHO
MOSIBJICHHE HOBBIX OOJaCTEel PHTOMOJIOTMHM — TCUXOHeHposHaokpuHosoruu (A.H.
KuszeB) u koruutuBHoM tonorun (JK.M. Pe3nnkoBa), BOSHUKIIIKUX HA CTBIKE 3TOJIO-
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TUH, DKOJIOTHH, HEHUPOMU3UOIOTHH, HEHPOIHIOKPUHOIOTHU, TCOPUU IBONIOIUN U
CPaBHUTEIHHOU ITCUXOJIOTHH.

Pabora BeimosniHeHa npu puHaHncoBoi noauepxkke Poccuiickoro ponma pynna-
MEHTaJIbHBIX uccaenoBanuit (mpoekt 09-04-01042).

Summary

POTENTIALITIES OF USING INSECT LABORATORY
CULTURES IN SOLVING MODERN PROBLEMS
OF ENTOMOLOGY AND RELATED SUBJECTS

Alexander Knyazev
Sechenov Institute of Evolutionary Physiology and Biochemistry of RAS,
St. Petersburg, Russia

There are no fundamental problems in biology that could not be solved using
insects as appropriate experimental objects. A list of species grown under laboratory
conditions is tremendous and the history of employing insects as objects for experi-
mental investigations in various fields of modern entomology and related subjects
numbers many decades. Such investigations are carried out in diverse fields of biol-
ogy and medicine and at various structural levels — from molecular to populational.
Functional studies of this kind are performed, strictly speaking, not by classical en-
tomologists but researchers of different specialties — biochemists, biophysicists,
immunologists, geneticists, physiologists, ethologists, ecologists, evolutionists, etc.
All of them, using insects as objects, solve general fundamental problems of biolog-
ical and medical science.

It is impossible to list even the most well-known species of “laboratory” in-
sects. Here are only some of them: Acheta domesticus L., Apis mellifera L., Bar-
athra brassicae L., Bombyx mori L., Calliphora vicina R.-D., Drosophila melano-
gaster Mg., Gryllodes supplicans Walk., Gryllus argentinus Sauss., G. bimaculatus
De Geer, G. campestris L., Lasius niger L., Liris niger Fabr., Locusta migratoria L.,
Musca domestica L., Periplaneta americana L., Phaeophilacris bredoides Kalt.,
Pyrrhocoris apterus L., Schistocerca gregaria Forskal, Tenebrio molitor L.,
Trichogramma principium Sug. et Sor.

The report presents a brief review of the history of birth and development of a
number of directions of experimental entomology in XX-XXI centuries in Russia.
These classic and ultramodern directions include, undoubtedly, comparative genet-
ics of behavior (M.E. Lobashev, A.K. Voskresenskaya, N.G. Lopatina, [.A. Nikiti-
na, V.B. Savvateev, V.V. Ponomarenko, N.G. Kamyshev), genetics of higher nerv-
ous activity (N.G. Lopatina), neurogenetics (E.V. Savvateeva-Popova), biorhyth-
mology (ecological concept of photoperiodicity — A.S. Danilevsky), investigation of
physiological mechanisms of photoperiodic adaptations — V.P. Tyshchenko), physi-
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ology of sense organs of insects (F.G. Gribakin, Yu.A. Elizarov, G.A. Mazokhin-
Porshnyakov, R.D. Zhantiev, A.V. Popov, V.L. Svidersky, A.V. Skirkyavichus, L.I.
Frantsevich), immunology (S.I. Chernysh), neuroendocrinology and mechanisms of
stress (I.Yu. Raushenbach, S.I. Chernysh, G.V. Ben’kovskaya). The birth of novel
fields of entomology — psychoneuroendocrinology (A.N. Knyazev) and cognitive
ethology (Zh.1. Reznikova) emerged at the intersection of ethology, ecology, neuro-
physiology, neuroendocrinology, theory of evolution and comparative psychology is
noted in the final part of the report

The work was done with financial support of the Russian Foundation for Basic
Research (project 09-04-01042).
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CPABHEHHE OCHOBHBIX ITAPAMETPOB X XH3HEHHBIX
ITHKAOB CBEPYKOB POOB GRYLLUS, GRYLLODES
U PHAEOPHILACRIS B AABOPATOPHBIX YCAOBHSAX

'A.H. Kunses, 'A.B. Opnos, 'M.K. Kemuyscnukos, A.M. Tynuuxkun
: HNuctutyT 3BOMIOIIMOHHON (huznosioruu u ouoxumuu uM. 1.M. CeuenoBa PAH,
r. C.-IlerepOypr, Poccus
*Poccuiickuii rocyIapCTBEHHBIN Nenaroruueckuii yausepceuteT uMm. A.H. I'epuena,
r. C.-IlerepOypr, Poccus

PaszButue cBepukoB yetwipex BunoB Gryllus argentinus Sauss. (Ga), G. bimac-
ulatus De Geer (Gb), Gryllodes supplicans Walk. (Grs) n Phaeophilacris bredoides
Kalt. (Pb) n3y4anu B CTaOWIBHBIX JTAOOPATOPHBIX YCIOBHSIX: TeMiepaTypa +26 °C,
OTHOCHUTENIbHAs BIAXXHOCTh Bo3zayxa 60-70 %, cBetoBoil pexum 12 yac cera, 12
yac TeMHOTHI (Kus3eB, 1985). ITockonbKy Ha CKOPOCTb pa3BUTHSA, MPOIOJKUTEIb-
HOCTh JKW3HM MMaro, JWHAMHKY SHUIICKIAJKH W TMOBEJCHUE BIUSAIOT TEeMIIepaTypa,
BJIQXKHOCTb, OTONEPHO/I, MUTAHUE U TNIOTHOCTh COJEPKAHUS 0COOEH, KYJIbTUBHPO-
BaHHUE CBEPUYKOB B CTAHJIAPTHBIX YCJIOBHSAX MO3BOJIMIIO CPABHUTH MapaMeTPhl KH3-
HEHHBIX [IUKJIOB YEThIPEX YKa3aHHBIX BUJIOB.

Ku3HeHHBINH UK CBEPUYKOB BKIIIOYAET YETHIPE CTAIUU: SHI0, MPEITUYNHKA,
JUYMHKA U UMaro. [[MUTenbHOCTh LMKIA «OT siflla A0 SHI@» COCTaBIISET OKOJIO
106,5 cyt (Ga) (AnuTenbHOCTh CTAOuU NPEIMYMHKA BBUIY MaJOd MPOAOJIKHU-
TEIHHOCTH MPU ONMUCAHUU BPEMEHHBIX MMapaMeTPOB KM3HEHHOTO IUKJIA HE YYHTHI-
Banu.), 110,0 cyt (Gb), 229,0 cyt (Grs) u 285,0 cyt (Pb). CpenHsisi mpOTyKTHB-
HOCTbh OJIHOM caMmku coctaBisgeT y Ga — 1100 wr. sun, Gb — 650, Grs — 534, Ph —
524. Dmbpuorenes nponpomkaercs 15,0 cyt (Ga), 17,0 cyt (Gb), 41,0 cyt (Grs) u
28,0 cyt (Ph). O6mas anutenbHOCTh Passl anuuHku 90,0 cyT (Ga), 56,5 cyt (GD),
110,5 cyt (Grs) u 245,0 cyt (Ph). Yucno nuunHOYHBIX Bo3pactoB 9 (Ga), 6 (Gb), 10
(Grs) u 25 (Ph). OngHOBpeMEHHO B Mpejenax OJHOTO IHMKJIa B KyJIbTYype MOTYT
HaXOJUThCS JTMYMHKHA pa3HbIX Bo3pactoB:y Ga — 6, Gb -3,y Grs —6uy Ph— 1.
OO6mas IMTENBHOCTD (Pa3 pa3BUTHS HE 3aBUCUT OT IUIOTHOCTHU COJEp KaHUs 0co0ei
U JUIS KaXJI0TO BUJA B CTAOMJIM3MPOBAHHBIX YCJIOBHSIX COXPAHSETCS MOCTOSHHOM.
OT MJIOTHOCTH 3aBUCUT MPOJOJKUTEIBHOCTD OTJIEIBHBIX [IEPUOIOB BHYTPHU CTAUU.
Bce cramuu u nepuonbl pa3BUTHSL B YCJIOBHUSIX JTAOOPATOPHOM KYJBTYpPHI, Kak U B
€CTECTBEHHBIX YCIOBHSIX, YACTHYHO TIEPEKPHIBAIOTCSI.

NMaruHaabHBIA OHTOTEHE3 TPEX HMCCIEAOBAHHBIX BUIOB pp. Gryllus m Gryl-
lodes IpOXOANUT y CaMIIOB U CAMOK OJTHOTHUITHO B TPH MEPUOJA: MPEAPETIPOTYKTHUB-
HBII, PENPOAYKTUBHBIA W MOCTPENPOAYKTHBHBIM. Y MMaro 3THUX BHUIOB OIKCAaHA
aKyCTUYECKass KOMMYHHUKAITUS U UMEIOTCS CICIHAN3UPOBAHHBIC TUMITAHAJIBHBIC
opranbl. CpenHss NPOAOJDKATEIBHOCTD KU3HU CaMOK U camioB Ga — 69,0 u 51,0
CyT cooTBeTcTBeHHO, Gb — 54,5 u 51,5, Grs — 79,5 u 38,0 cyT.

Bo Bpems nipeapenpoaykTuBHOro nepuoja camku (st Ga — 9,0 cyr, Gb — 11,5
cyT, Grs — 14,0 cyT) He pearupyroT Ha MPU3LIBHON CUTHAJ CaMIIOB M HE CIIAPUBAIOT-
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cs. Bo Bpems penpoayktuBHoro nepuoaa (nis Ga — 58,0 cyt, Gb — 39,0 cyr, Grs —
63,5 cyT) caMKM CHapUBalOTCS M OTKJIAAbIBAIOT sSilA. PenponyKkTUBHBIA nepuos y
CaMOK CBEPYKOB XapaKTEpPU3YETCS JIBYMsI YEPEAYIOIIMMHUCS M HEOJHOKPATHO IO-
BTOPSIFOIIMMUCS dTanaMyd — CHapUBaHUsl U AWLEKIaAKU. B mocTpenpoayKTHUBHBIM
nepuon (s Ga — 2,0 cyt, Gb — 4,0 cyt, Grs — 2 CyT) CaMKH MHEPTHBI, HE CIIapH-
BAIOTCS M HE PEarupyroT Ha 3ByKOBBIE CUTHAJIbI CAMIIOB.

VY cam1ioB Bo BpeMs mpeapenpoayktuBHoro nepuona (mus Ga — 9,0 cyt, Gb —
7,0 cyT, Grs — 5,0 cyT) nepBbIM MOSABIISIETCSA arpecCUBHBIN curHai. C HayajioM pe-
NPOAYKTUBHOIO TIEpUOJA CaMell Hapsiy C arpecCMBHbIM HAyMHAET W3/1aBaTh
OCTaJIbHBIE TUIIBl AKYCTUYECKUX CUTHAIOB (IIPU3BIBHOU=TEPPUTOPUAIIbHBIN U KOITY-
JSTUBHBIN). J[IUTENbHOCTD penpoayKTUBHOTO niepuoaa y camioB Ga — 40,0 cyt, Gb
— 33,5 cyt, Grs — 36,0 cyr. Bo BpeMsa NmOCTpENpOAYKTUBHOTO MEPUOJIA CaAMIIbI
cBepuKoB He noroT. OH npojomkaercs y camiuoB Ga — 2,0 cyt, Gb — 11,0 cyt, Grs —
2,0 cyr.

Camku u camupl Pb xuByT B cpeadem 120,0 cyt. Umaro Pb xapakTepu3yroTcs
OTCYTCTBHUEM KJIACCUYECKOT0 aKyCTHUYECKOTO KOMMYHHUKAIMOHHOTO IOBEICHUS U
TUMIIaHAJIBHBIX OpPraHoB. TeM He MeHee, Mbl BBIJCIUIN U ONKCAJIU BCE OCHOBHBIE
(GbopMbl KOMMYHUKATUBHOTO TMOBEJEHUS — PENPOIYKTUBHOE, arpecCUBHOE, 000pO-
HUTENIbHOE, KaK U Y CBepUYKOB pp. Gryllus u Gryllodes. 310 103BOJINIIO0 HA OCHOBA-
HUU 3TOJIOTMYECKUX IKCIIEPUMEHTOB MPOBECTH MEPUOIU3ALUI0 UMATUHAIIBHOTO OH-
Torene3a Pb u mokasartb, 4TO, KaKk B 'y cBepuKkoB pp. Gryllus u Gryllodes, on Takxke
JEIUTCSL Ha TPU Nepuoa: MpeapenpoayKTUBHbBIN, PENPOAYKTUBHBIA U MOCTPENPO-
JTYKTUBHBIN. JJIMTEILHOCTh ATUX MEPHOJOB y caMmIloB coctasisiet 3,0, 114,0 u 4,0
CyT COOTBETCTBEHHO, a y caMok — 4,0, 111,0 u 6,0 cyT.

Ncxoas u3 moy4eHHBIX JAHHBIX, MOXKHO 3aKIIOUUTh, YTO JUIUTEIHHOCTh JIW-
YUHOYHOTO OHTOTI€HE3a W YMCJIO JIMYMHOYHBIX BO3PACTOB CBepuka Pb mpeBbIIaeT
TakoBoe y cBepukoB pp. Gryllus u Gryllodes 6onee, uem B ABa paza. [Ipogomku-
TEJIBHOCTh KU3HM MMAaro COIMOCTaBMMa C AaHHBIMU MO (Ga W 3HAYUTEIHHO MPEBBI-
maet TakoByo y Gb u Grs. Kpome TOro, CymecTByeT U €mie psij CyIeCTBEHHBIX
OTJIMYUH, KOTOpBIE TPEOYIOT Oo0Jiee TIIATEIBHOIO aHaIu3a U MPOBEACHUS JlajbHEeH-
IIMX UCCIICTOBAHUM.

PaboTa BeinonHena npu puHancoBoi noaaepxkke Poccuiickoro gonna ¢pynma-
MEHTaJIbHBIX uccaenoBanuii (mpoekt 09-04-01042).

Jlumepamypa/References
Knazee A.H., 1985. Hukn pasButus cBepuka Gryllus bimaculatus Deg.

(Orthoptera, Gryllidae) B ycnoBusx 1a00opaTOpHOTO coaepx aHus // IHTOMO-
Jorudeckoe odo3penue, 1. 44, Nel. C. 58 — 73.
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Summary

COMPARISON OF BASIC CHARACTERISTICS OF THE LIFE
CYCLES IN GRYLLUS, GRYLLODES AND PHAEOPHILACRIS
IN CULTURE

'Alexander Knyazev, ' Anton Orlov, 'Mihail Zhemchuzhnikov and
*Alexander Lunichkin
'Sechenov Institute of Evolutionary Physiology and Biochemistry of RAS,
St. Petersburg, Russia
*Herzen State Pedagogical University of Russia, St. Petersburg, Russia

Development of four cricket species — Gryllus argentinus Sauss. (Ga), G.
bimaculatus De Geer (Gb), Gryllodes supplicans Walk. (Grs), and Phaeophilacris
bredoides Kalt. (Pb) was studied under stable laboratory conditions: temperature of
+26 °C, air humidity of 60-70 %, photoperiod of 12 h light : 12 h dark (Knyasev,
1985). Since the rate of development, duration of imago’s life, egg-laying dynamics
and behavior depend on temperature, humidity, photoperiod, feeding and population
density, cultivation of crickets under standardized conditions allowed us to compare
the parameters of life cycles of the four above-mentioned species.

The life cycle in crickets includes four stages: egg, prolarva, larva and imago.
The cycle duration “from egg to egg” is about 106,5 days (Ga) (The duration of
prolarva stage was not taken into account in this description of the life cycle tem-
poral parameters due to its shortness.), 110,0 days (Gb), 229,0 days (Grs) and 285,0
days (Pb). The average productivity of a female is 1100 eggs in Ga, 650 - in Gb, 534
— in Grs, and 524 — in Ph. The embryogenesis lasts 15,0 days (Ga), 17,0 days (Gb),
41,0 day (Grs) and 28,0 days (Ph). The total duration of larval phase is 90,0 days
(Ga), 56,5 days (Gb), 110,5 days (Grs) and 245,0 days (Ph). The number of larval
ages 1s 9 (Ga), 6 (Gb), 10 (Grs) and 25 (Ph). Within one cycle larvae of different
ages may occur in the culture concurrently: in Ga — 6, in Gb — 3, in Grs — 6 and in
Ph — 7. The total duration of developmental phases does not depend on the mainte-
nance density and remains constant for each species under stabilized conditions. The
density affects the duration of certain periods within a stage. All stages and periods
of development under conditions of a laboratory culture are partially overlapped as
well as in natural conditions.

The imaginal ontogeny of the three investigated species of gen. Gryllus and
Gryllodes runs in males and females uniformly in three stages: prereproductive, re-
productive and postreproductive ones. Imagoes of these species have specialized
tympanal organs and are described to possess acoustic communication. Average du-
ration of life in Ga females and males is 69,0 and 51,0 days, respectively, in Gb —
54,5 and 51,5, and in Grs — 79,5 and 38,0 days.

During the prereproductive period (in Ga — 9,0 days, Gb — 11,5 days, Grs —
14,0 days) females do not react to the male calling song and do not mate. During the
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reproductive period (in Ga — 58,0 days, Gb — 39,0 days, Grs — 63,5 days) females
copulate and lay eggs. The reproductive period in female crickets is characterized by
two alternating and repeated over and over again stages — mating and egg-laying.
During the postreproductive period (in Ga — 2,0 days, Gb — 4,0 days, Grs — 2,0
days) females are inactive, do not mate and do not react to the male acoustic sig-
nals.

It is the aggressive signal that appears first in males during the prereproductive
period (in Ga — 9,0 days, Gb — 7,0 days, Grs — 5,0 days). After the onset of the re-
productive period a male, along with the aggressive signal, starts to emit other types
of acoustic signals (calling = territorial and copulatory ones). Duration of the repro-
ductive period in Ga males is 40,0 days, in Gb — 33,5 days, in Grs — 36,0 days. Dur-
ing the postreproductive period male crickets do not sing. It lasts in Ga males 2,0
days, in Gb — 11,0 days, in Grs — 2,0 days.

Pb males and females live, on the average, 120,0 days. Pb imagoes are charac-
terized by absence of classic acoustic communication behavior and lack of tympanal
organs. However, we recognized and described all basic forms of communication
behavior — reproductive, aggressive, defense ones — as in crickets of gen. Gryllus
and Gryllodes. 1t allowed us on the basis of ethological experiments to perform pe-
riodization of the imaginal ontogeny in Pb and to demonstrate that, as well as in
crickets of gen. Gryllus and Gryllodes, it is also divided into three periods: prere-
productive, reproductive and postreproductive ones. The duration of these periods in
males is 3,0, 114,0 u 4,0 days, respectively, and in females — 4,0, 111,0 and 6,0
days.

From the data obtained we can conclude that the duration of larval ontogeny
and the number of larval ages in the cricket Pb exceeds the values for crickets of
gen. Gryllus and Gryllodes more than twofold. The duration of imago’s life is com-
parable to data on Ga and considerably exceeds that in Gb and Grs. Besides, there is
a series of substantial differences which require more scrupulous analysis and con-
ducting further experiments.

The work was done with financial support of the Russian Foundation for Basic
Research (project 09-04-01042).
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OCOBEHHOCTH COOEPXAHHUA U PASBEAEHHUS
ITAAOYHHUKOB (ORTHOPTERIDA: PHASMIDA) B KYABTYPE

T.B. Komnanuesa
Nucexrapuit MockoBckoro 3oonapka, Poccus

Otpsin. Phasmida — nanounuku, HacuuteiBaer 3000 BumgoB, mis 10 % korto-
PBIX U3Yy4YEeHBI UX OMOJIOTHYECKHE OCOOCHHOCTH, U 3TU BUbI BBEICHBI B KYJIbTYpPY
(cm. Phasmid Study Group list http://phasmid-study-group.org/). [Tockonbky unciio
HOBBIX BUJIOB, COZIEPXKAIMXCST B KOJUIEKIUAX HCEKTapuyMOB U JIFOOUTENEH B IM0-
cJeaHee BpeMs 3HAUMTEIIBHO BBIPOCIIO, HAMU PacCMaTPUBAIOTCS HEKOTOPbBIE 00IIHe
MOAXOJIbI K COACPIKAHUIO U PA3BEJICHUIO TMAJOYHUKOB B UCKYCCTBEHHBIX YCIIOBUSX.

[TonaBnsromiee OOJBIIMHCTBO BHJIOB MAJOYHUKOB — OOMTATEIM TPOIMKOB,
MPUYPOUYEHHBIE K HU3UHHBIM BJAXHBIM TpornuueckuM jecaM (1o 1000 m H. y. M.);
HeOoJIbIIIas TPYIIIAa POJAOB CBS3aHbI C TPOIMMYCCKUMH TYMAaHHBIMH TOPHBIMH Jieca-
Mu U nogHuMaroTcs 10 1500-1800 M H. y. M., ¥ JIUIIb OT/ACJIbHBIE TPUCTIOCOOIEHBI
K OOMTaHUIO B BHICOKOTOPHBIX apUIHBIX U ceMUapuaHbIx Onoromnax (mo 2500-3000
M HaJ y. M.), a TAK)Ke HU3KUX CaBaHHAX U MyCTHIHAX. B COOTBETCTBUU ¢ OMOTONAMHU,
KOTOPBIC 3TU TPYIIIbI 3aCEIAI0T, TEeMIEPaTypHbIE ONTUMYMBbI ISl KX COACPKAHUS
pazimuarotcs: +23+25 °C ¢ HouHbIM oHMkeHueM 10 +21 °C — nns oburtareneit HU-
3UHHBIX JIecoB; +20+23 °C, ¢ HOuHBIM MOHMXKeHUeM 10 +18 °C — mimsg oburarencit
ropubix Jieco; +25+27 °C (no +30 °C) — nnsi caBaHHBIX U MYCTBIHHBIX BUJOB, C
HOYHBIM NOHWKeHueM A0 +18+21 °C. OTHocuTenbHas BIAXKHOCTh BO3AyXa B ca-
Kax JUIsl JIECHBIX BUJIOB JOJDKHA MOJJIEp)KUBaThesi B mpeaenax 60-80 %; s cemu-
apuHbIX U apuaHbix —30-40 %.

[TayiouHMKM TIPEANIOYNUTAIOT PA3PEKEHHBIE MPOCTPAHCTBA C AKTUBHOW ITUPKY-
JaauMen Bo3ayxa (OMyIIKH, pa3peXEHHbIC HACAKACHUS, KPOHBI JEPEBBEB W T.II.),
MOATOMY K TeppapuyMy (MHCEKTapuyMy) TMPEIbSBISIIOTCS ONpeaeIICHHbIE TPeOo-
BaHM:

1. TInomans BEHTUISLUU CaJiKa JOJKHA COCTaBIATh HE MeHee 30 % moBepxHo-
CTH, JJIsl BUJIOB TaKuX pOoJ0B Kak: Pharnacia, Phobaeticus, Eurycnema, Acrophyla,
Phyllium - 60-80 %. Jli1 HEKOTOPBIX BUJIOB HEOOXOJMMA BpEMEHHas MPUHYAM-
TeJbHAasl BEHTWIALMS (YCTAaHOBKA KYJIEPOB).

2. BricoTa cajgka COOTHOCHUTCSI ¢ MAKCUMAaJIbHOM JUIMHOM HMMAaro: IJIsi MEJIKUX
BUJIOB (710 5-7CcM) BBICOTA cajka paBHA 5-TH JJIMHAM MMAaro; Ui CPEIHUX U KPYII-
HbIX BUJ0B — HE MeHee 3-4. Camok pazmepom 30x30x30(40) cM onTumaneH s
MenKuX BUI0B (poabl: Dares, Datames, Clonaria); 30x30x60 cM — 11 BUZIOB Cpe/l-
Her mmHBl (10 10-15 cm); 50x50x(100-150) cM — it BUIOB OOJIBIIEH JIJTHHBI
(pp.: Pharnacia, Phobaeticus, Bactroderma, Eurycnema, Acrophylla) (puc. 1).
[110THOCTH MOMYJISAIUM B CajKaX JIOJKHA PEryJMPOBATHCS C YYETOM BO3MOXKHOCTH
HOPMAJIbHOTO Pa3BUTHUSI U JIMHBKHA HaceKoMoro. OnTuMaibHas IJIOTHOCTh HACEKO-
MBIX — 3-4 mapsl Ha CaJoK.
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Puc. 1. Camka TUTaHTCKOTO MaJlaiickoro nanouHuka Phobaeticus serratipes (Gray)
B rpupoje, o. Tuoman, Manaiizus, 2010 r. (dboto M. bepesuna).

Fig. 1. Female of Giant Malayan stick insect Phobaeticus serratipes (Gray) in Ti-
oman Island jungle, Malaysia, 2010 (photo by M. Berezin).
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Puc. 2. Camka 1o)xHOaMepuKaHcKoro nanounuka Cranidium gibbosum (Burmeister)
(dboto M. bepezuna).

Fig. 2. Female of south-american stick insect Cranidium gibbosum (Burmeister)
(photo by M. Berezin).
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I'pyHT B cagke HEOOXOaUM ISl BUJOB, 3aKambiBaromux siina (pp.: Haaniella,
Heteropteryx, Eurycantha). Ero riiyOuHa J0JDKHA OBITH HE MEHBIIE 5 CM, TaK Kak
CaMKH 3aKallbIBalOTCA Ha TPETh CBOEro Opromika. [[s Apyrux BUAOB, CAMKH KOTO-
PBIX KMJIAIOT fAiflla Ha JHO CajiKa, TPYHT HE fABJIAETCS HEOOXoauMmbIM. B Takux ciy-
qasx caJoK MOXKHO 3aCTWJIAaTh CJIOEM IUIOTHOW Oymaru (kpadT-Oymaroii), moj Ko-
TOPBIN TOJICTUJIAETCS HECKOJIBKO CIIOEB BiaroeMkon Oymaru (OyMaskHbI€ MMOJIOTEH-
11a) IS IOICPKAHUS BIAXXHOCTH. B KauecTBe rpyHTa MOKHO MCIIOJIB30BaTh TOP,
KOKOCOBYIO KPOIIIKY, BEPMUKYJIUT, MEITKUI KBapIIEBBIA MECOK, MPU dTOM HEOOXO-
JUMO CJHEAUTH 32 MOJJAEPKAaHUEM €r0 YMEPEHHOM BIaKHOCTH.

Canku HEOOXOAMMO PETYISIPHO OINPBICKMBATH, CTapasCh HE MOMaAaTh Ha
HACEKOMBIX. J[JIT HEKOTOPHIX BUI0OB HEOOXOIUMO CTaBUTh HA JHO TUIOIIKU C BOJOU
(pp.: Haaniella, Heteropteryx), Tak Kak NMpU HEIOCTATOYHOM BIIAXKHOCTH UMaro u
JUYUHKYU aKTUBHO MBIOT BOJY.

[TonceeTka OOBIYHO TpeOyeTCs, MIUTEIBHOCTh CBETOBOTO JHS JIOJKHA CO-
CTaBJIATh 12 4acoB, MpH 3TOM MOKHO IOJICBEYMBATh CaJ0K JIAMIIOW KPACHOTO LIBETA
B HOYHOE BpeMs.

WNukyOanus siuil — OTBETCTBEHHBIH MOMEHT B COACPKAaHWUU NMaJIOYHUKOB. Jliis
NpeACTaBUTENICH TakuxX poaoB, kak Haaniella w Heteropteryx, xenatenpHO siila
OCTaBJISITh B TPYHTE, MOCKOJIBKY OOBIYHO CaMKa KJIAJIET UX B OINpPEACIICHHOM MOJIO-
xeHuu. Sliila Ipyrux BUIOB JIyUIlle COOMPATh C MOJCTUIIKY UJIU TPYHTa | JIEpKaTh
B OTIEJBHBIX CAJKaX: B MaJICHbKUX KOpPOOOYKax, Ha KOKOCE, BEPMHKYJIUTE WIIH
MEJIKOM KBaplIEBOM IECKE, 3aKPbIB CBEPXY MEIbHUYHBIM I'a30M WJIU JIPYTrOd JIErKO
MPOHUIIAEMON I BO3Ayxa TKaHblo. OOBIYHAs Temmeparypa Il HHKyOaruu
+22+25 °C, nis HeKOTOpbIX BUIOB 110 +23 °C. OOBIYHO MOJCBETKA MIPU UHKYOAITUU
HE HYXHa, HO pekomeHayetcs nis Phyllium giganteum, caMKu KOTOPOTO B IPUPO-
JIe TIPENOYNATAIOT OTKIAJbIBATh SIIlAa HA OCBEIICHHBIX COJIHIEM MecTax. Sina He-
KOTOPBIX BUIOB (Extatosoma tiaratum) »enaTeIbHO BPEeMS OT BPEMEHU IMEPEChI-
nath, yayuiias Ux alspaiuio. BraxHocTh cyOcTpara, Ha KOTOPOM HHKYOHPYIOTCS
diflla, JOJKHA OBITh BCErJa YMEPEHHOM, MepeyBIaKHEHHE BEIET K IOSBICHUIO
wieceH U ux rudenu. ONTUMaAIbHBIM SIBIISIETCA MHKYOHMPOBAaHUE SHI] B CIIELUAIb-
HBIX (PUPMEHHBIX MHKYOaTOpax, IJie TeMIEparypa U BIAXKHOCTh MOAJIEPKUBAIOTCS
Ha 3aJaHHOM ypoBHe. MHkyOauus B cpeaHem minutcs 3-6 MecsleB, HO y HEKOTO-
PBIX BUIOB MOXKET MPOJIOJDKATHCS JI0 TOJIa, @ MHOTJA UX (PEPTHIHHOCTh COXPAHSIET-
cs 10 3 JerT.

PazBuTHe TUUMHOK 3aHMMAaET Takke oT 3-6 mecsueB 10 roaa (pp.: Haaniella,
Heteropteryx). Monojible TMYMHKHN TPEOYIOT BCETJIa CBEAKEr0 COUHOI0 KOpMa, HEKO-
TOPBIM BHJIaM HEOOXOJMMO TMOAPEe3aTh Kpas KECTKUX JUCTheB. MHOTHA mis yioyd-
HIEHUS TUTaHUS UX OCTABJISIOT B CAJKE C MMAro Wiy MOJICAKUBAIOT K HUM OoJjee
MPOKOPIUBBIX JIMYMHOK JIPYroro Bo3pacTta wid Jpyroro Buaa. Cieayer cleauThb,
YTOOBI IMYUHKHU BCETJIa UMEJIM JOCTAaTOYHO MPOCTPAHCTBA JJIsi HOPMAJILHON JTUHb-
KH; PEKOMEHIyeTCsS OTCaKUBATh JUYMHKY, COOMPAIOILYIOCS JIMHATh, B OTJEIbHBIN
casok. BaxxHo, 4TOOBI TemmepaTypa U BIQXXKHOCTb B CaJikaX C JUYMHKAMU BCerja
MOIJIEP>KUBATMCH Ha ONITUMAJILHOM YPOBHE.
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Bce manouHuMKM — BereTapuaHIlbl, XOTS JIMYMHKA MHOTHX BHIOB ChEIAOT
CBOIO JIMHHYIO IIKYPKY TIOCJIE 3aBEPIICHUS JTUHBKH, & CAMKH JIMCTOBHJIOK U T€TEPO-
NTEPUKCOB TIPH MOBBINICHHONW TUIOTHOCTH MHOT/Ia O0BEAAIOT APYT APYTY KPBLIbS U
Kpaii Oproika.

[Topasnstomiee OOIBIIMHCTBO BUIOB MAaJOYHUKOB — Mosudaru, onurodaru u
MOHO(Aaru COCTaBJsOT OTHOCUTEIHLHO HEOOJBIIYIO YaCTh OTPSIA.

OcHOBHBIE KOPMOBBIE€ PACTCHUS JJI1 TAJIOYHUKOB B KYJIBTYPE — PO30OIIBETHHIE
ponoB: Rubus (exeBuka, ManinHa), Rosa (camoBbie po3bl M MIMIIOBHUKM), Fragaria
(3emnsinuka), Crataegus (Oosipeiiauk), Cotoneaster (KW3WIbHHK), Pyrocantha,
Photinia u HeKOTOpBIE IUIOAOBBIE — Tpylla, CiauBa, aBa u np. M3 OyKOBBIX
(Fagaceae) — kiaccuyeckuM KOpMOM SIBIISIIOTCA  BUlbl Ay0a (Quercus spp.), BKIIO-
Yasi ero BeuyHo3eJeHbIe (PopMBbI, a Takke OyKoB (Fagus spp.).

MHorue BuUIbI NaJOYHUKOB OXOTHO moenarT wmuptoBeie (Myrtaceae) —
sBkamunt (Eucalyptus spp.), mupt (Myrtus sp.) u Onaropojanbiii naBp (Laurus
nobilis). Hexotopele aBcTpanuiickue BuAbl poAoB: FEurycnema, Acrophylla,
Tropidoderus 0e3 3TUX PAaCTEHHUI HE MOT'YT IPOUTH HOPMAJIBHOTO PAa3BUTHSL.

C wmacounabeiMu  (Oleaceae) — cupenbto (Syringa spp.), OUprOYMHOMN
(Ligustrum spp.) u Jp., CBSI3aHO Pa3BUTHE MHOTHUX BHUJIOB MAJOYHUKOB U3 TPUO
Anisomorphini  (pp.: Peruphasma, Anisomorpha) wu Pseudophasmini (pp.:
Neophasma, Pseudophasma), XOTsi MHOTHE U3 3THX BUJIOB OXOTHO TMOEAIOT pacTe-
HUsl cemeicTBa xumoiocTHBIX (Capripholiaceae) — pasHble BUABI KHUMOJOCTEH
(Lonicera spp.), xanunsl (Viburnum spp.), 0y3unsl (Sambucus spp.).

Pon Megacrania cBsi3aH UCKITIOYUTENBHO C pacTeHUSIMU U3 poaa Pandanus, a
BUnbl Oreophoetes spp. CBS3aHBI UCKITIOUNUTEIBHO C MAMIOPOTHUKAMU, B UX PAIlIOH
BxoauT 6osee 100 BUAOB U3 pa3HBIX POJIOB.

W3 Tponudeckux pacTeHW HEKOTOPHIMU BHJIAMH MAJIOYHHUKOB OXOTHO TIO-
enatorcst MaHro (Mangifera indica), nypuan (Durio spp.), aBokano (Persea
americana), tyasBa (Psidium guajava), uekponus (Cecropia spp.), Kopuia
(Cinnamomum verum), OonoTHbIA rUOUCKYC (Hibiscus moscheutos), ¢yxcus
(Fuchsia spp.), nenapronus (Pelargonium spp.). DT pacTeHUss MOXHO TpeJjiaraTh
B 3UMHEE BpEMsl B Ka4eCTBE JOIMOJIHEHHUS K 3aMOPOKEHHBIM WM CYXHM CTaHAapT-
HBIM KOpPMaM.

Yacto B MO3MHUI OCEHHUW MEPUOJ BO3HHUKAIOT MPOOJIEMBI C TIEPEXOJAOM Ha
CyXHe M 3aMOpOKEHHbIE KOpMa. {7151 Toro, 4To0BI Mepexo1 He ObUT PE3KUM U TYOu-
TEJIbHBIM, B JIETHEE BPEMs MOXHO OCTABJISITh YaCTh MOJCOXIIINX BETOK B CaJKaXx,
HO CJIEAWTH 3a T€M, YTOOBI OHHM OBUTH YBJIQXKHEHBI U IPUTOIHBI JISI TIOSTAHUS.

Jlns MoJIoAbpIX JIMYMHOK mpenctaButenedt ponoB: Phyllium, Cranidium,
Mearnsiana (puc. 2) »KMBOH KOPM HEOOXOAMM, W XOPOILUMM IMOJCIOPHEM MOIYT
OBITH TIPOPOIIEHHBIC W3 XKETyJeH MyObl, HO HaJO TIOMHHUTH, YTO MOJIOABIC JIUCThHS
MOTYT OBITb SIZIOBHUTHI, TO3TOMY HEOOXOIUMO CJICAWTH, YTOOBI TUCTOBBIC IACTUHKH
IIPOPOIICHHBIX PACTCHHM OBLIN MOJTHOCTHIO Pa3BEPHYTHI M UMEJIU HACHIIIICHHBIN 3¢-
JICHBIMN LBET.
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Eciu Bo3HMKAaeT HEOOXOIMMOCTh MOAMEHBI OJHOTO pAacCTeHUs JPYruM
(HanpuMep, NpU OTCYTCTBUM 3BKaJUNTA), JUISl CTUMYJSLMU MAJOYHUKOB MOYKHO
ONPBICKMBATH 3aroTOBJICHHBIE HA 3UMY KOPMa BOJHOM BBITSKKOM U3 CYXUX JUCTh-
€B 00OBIYHOIO KOPMOBOIO pacTeHus. Jpyroil nepcrneKTUBHbINA METOl - UCIOJIb30Ba-
HUE B KQYECTBE KOPMA MCKYCCTBEHHBIX IUTATENIBHBIX CPEJ C BBITSHKKOM U3 KOPMO-
BOI'0 PaCTE€HMs, HO OTOT METOJ AOCTATOYHO JOPOIOU U TPYAOCMKHA.

Summary

SPECIFIC OF STICK INSECT (ORTHOPTERIDA:
PHASMIDA) KEEPING AND BREEDING IN CULTURE

Tatiana Kompantseva
Moscow Zoo Insectarium, Russia

The order Phasmida (Stick insects) — includes 3000 species. However special
properties have been explored only for 10 % of these species (included to the Phas-
mid Study Group list http://phasmid-study-group.org/). Considering the recent in-
crease of the number of new species in insectariums and amateur collections, we re-
view some general approaches to housing and artificial breeding of stick insects.

The large majority of the stick insect species dwell in moist lowland tropical
forests (altitude to 1000 m); a little genus subgroup occurs in tropical mountain
cloud forests (altitude to 1500-1800 m), and only a few are specialized for living in
high-mountain arid and semi-arid biotopes (altitude to 2500-3000 m), as well as
lowland savannas and deserts. Optimal housing temperature depends on a particular
biotope: +23+25 °C with a night decrease to +21 °C for lowland forest insects;
+20+23 °C with a night decrease to +18 °C for mountain forest insects and +25+27
°C (up to 30° C) with a night decrease to +18+21 °C for savanna and desert insects.
Relative humidity in cages should be maintained within 60-80 % for forest species
and within 30-40 % for semi-arid and arid biotope species.

Stick insects prefer areas with active air circulation (margins, thinned forest,
tree crowns, etc.), which leads to following requirements:

1. The cage ventilated area should constitute minimum 30 % of the surface, for
species of genus: Pharnacia, Phobaeticus, Eurycnema, Acrophyla, Phyllium - 60-80
%. Some species require temporary forced ventilation (coolers).

2. Cage height depend on an adult insect maximum length: for small species
(maximum 5-7 cm) the cage height is 5 times the length of the adult insect body; for
medium length and big species — no less than 3-4 times. Optimal cage size is
30x30x30 (40) cm for small species (genus: Dares, Datames, Clonaria); 30x30x60
cm for medium length species (maximum 10-15 cm) and 50x50x100-150 cm for big
species (genus: Pharnacia, Phobaeticus, Bactroderma, Eurycnema, Acrophylla)
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(fig.1). Case housing density should be regulated with consideration for the possibil-
ity of normal development and molting. Optimal density i1s 3-4 couples per cage.

For the species laying eggs in the soil (genus: Haaniella, Heteropteryx, Eu-
rycantha), the soil depth should be no less than 5 cm, allowing the female to dip one
third of its abdomen. For other species the cage bottom should be covered with thick
paper (craft), with several layers of highly absorbent paper (paper towels) under it to
maintain optimal humidity. In cages with soil-covered (peat, cocoa flecks, vermicu-
lite, fine quartz sand) bottom moderate humidity should be maintained.

One should regularly spray cages, trying to avoid the insects. For some species
(genus: Haaniella, Heteropteryx) little cups with water should be placed at the bot-
tom, because with insufficient moisture adult insects and larvae actively drink water.

Cage lighting with a 12hr photoperiod is usually needed. At night a red lamp
can be used.

Egg incubation is a critical moment of stick insect housing. Eggs of Haaniella
and Heteropteryx species are preferably left in the soil, at a position chosen by the
female. Eggs of other species should be kept in a separate cage (in little boxes on
cocoa flecks, vermiculite or fine quartz sand covered with mill gauze or any other
air-permeable material). Usual incubation temperature is +22+25 °C (for some spe-
cies up to +23 °C). Lighting is usually not needed for incubation, but it is recom-
mended for the females of Phyllium giganteum, naturally laying eggs in sunlit plac-
es. For some species (Extatosoma tiaratum) the eggs should be rearranged from
time to time to improve their airing. A substrate for egg incubation should have con-
stant moderate humidity, for they can become moldy and die because of excessive
moisture. Ideally the eggs should be incubated in commercial incubators, with preset
temperature and humidity. Mean incubation period is 3 to 6 months, but by some
species it can last for up to one year, with fertility sometimes preserved up to 3
years.

Larvae development also lasts 3 to 6 months (up to one year for genus: Haan-
iella, Heteropteryx). Young larvae constantly need fresh succulent food, and for
some species edges of rigid leaves should be cut. Sometimes to improve feeding
larvae are left in one cage with adult insects or combined with more voracious lar-
vae of other instars or species. Larvae should always have enough space for normal
molting; preferably a larva ready to molt should be placed to a separate cage. Im-
portantly, temperature and humidity in larvae cages should be maintained at an op-
timal level.

All the stick insects are vegetarians, although many larvae species eat their skin
after molting, and with increased housing density the leaf insect and heteropteryx
females can eat each others wings and abdomen edges.

The large majority of species are polyphages, with only a small percentage of
oligophages and monophages.

Main forage plants for stick insects in culture are Rosaceae species of genus:
Rubus (blackberry, raspberry), Rosa (garden roses and dogroses), Fragaria (straw-
berry), Crataegus (hawthorn), Cotoneaster (cotoneaster), Pyrocantha, Photinia
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species and some fruit cultures — pear, plum, quince, etc. Classical Fagaceae forage
plants are oak species (Quercus spp.), including evergreen types, and beech species
(Fagus spp.).

Many stick insects species readily eat Eugenia (Myrtaceae) — eucalyptus
(Eucalyptus spp.), myrtle (Myrtus sp.) and laurel (Laurus nobilis). Some Australian
species (genus: Eurycnema, Acrophylla, Tropidoderus) cannot develop properly
without these plants.

Many stick insect species of Anisomorphini (Peruphasma, Anisomorpha) n
Pseudophasmini (Neophasma, Pseudophasma) tribes develop on Oleaceae plants -
lilac (Syringa spp.), privet (Ligustrum spp.), etc., although many of them readily eat
Capripholiaceae plants — different honeysuckle (Lonicera spp.), cranberry
(Viburnum spp.), elder types (Sambucus spp.).

The genus Megacrania is solely associated with the Pandanus plants, and
Oreophoetes spp. are only associated with ferns, but their diet includes more than
100 genus types.

Some stick insect species readily eat tropical plants, such as: mango
(Mangifera indica), avocado (Persea americana), Durio spp., guava (Psidium
guajava), cecropia (Cecropia spp.), cinnamon (Cinnamomum verum), hibiscus
(Hibiscus moscheutos) and fuchsia (Fuchsia spp.), pelargonium (Pelargonium spp.).
These plants can be offered in winter as an addition to frozen or standard dry food.

The problems with the change to dry and frozen food in late autumn are fre-
quent. To make this change less sudden and harmful, in summer some dried up
branches can be left in cages, provided they are moistened and eatable.

The young larvae of genus: Phyllium, Cranidium, Mearnsiana (fig.2) need live
food, for which germinating oak acorns can be used, but considering that young
leaves can be poisonous the laminas should be fully extended and have deep green
coloring.

If one plant has to be changed to another (e.g. lack of eucalyptus), the food
stored for the winter season can be sprayed with water extract of the favourite plant
dry leaves to stimulate stick insects. Another promising but rather costly and labor-
consuming method is to use artificial nutrient mediums with an extract of forage
plant.
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HEKOTOPBIE OCOBEHHOCTH COAEPXAHHWSI
U PA3BEIEHHS OPAHXXEPEMHOI'O KY3HEYHKA
TACHYCINES ASYNAMORUS ADELUNG, 1902
(ORTHOPTERA: RHAPHIDOPHORIDAE)

A.JO. Jlaonoe
UYepkacckuii 300napk, YKpanHa

K cemeiictBy padunodopun (Rhaphidophoridae) otHocaTcs Geckpbuibie Ky3-
HEYUKHU C TOHKMMH W JJIMHHBIMM YCUKaMH W JJIMHHBIMA HOoramu. Ha ronensix 3aju-
HUX HOT UMEIOTCS CWJIBHO yJIMHEHHBIE IINopbl. OpraHel ciayxa oTcyTcTByOT. [Ipe-
obnanaromiee OOJBIIMHCTBO padunodopus oOUTaeT B TPONMUKAX. THUINHUYHBIM BbI-
XOJIIIEM W3 TPOIMUYECKUX CTpaH SIBIISICTCS OpaHKepeuHbld Ky3Heuuk (Tachycines
asynamorus Adelung, 1902°) — HeGombuoro pasmepa (13-18 MM), ¢ OUYeHb ITHH-
HBIMH HOTaMHU, OypOBaTO-CEPbIi B TEMHBIX MATHAX U B HICJIKOBUCTOM OITYLICHUU U3
MeJIbYaMIIIUX TYCThIX BOJOCKOB. PonnHa 3TOro mMHTEpecHoro Hacekomoro — llen-
TpasibHbl Kutaii. OTcrofa oH ¢ pacteHusMu ObUT 3aBe3eH B ropoja Esponsl u Ce-
BEpHOU AMEpHUKH, II€ BCTpeUaeTcs Teepb B OpaHxkepesax. Bener npenmyiiecTBeH-
HO HOYHOW 00pa3 KU3HU, JHEM Tpsdach B YKpbITHUA. MoXKeT nenarh OoibIve
npbbKKU — 110 40 cM B BeicoTy 1 A0 1,5 M B miuny. [Iutaerca cmemanHoi numei —
KaK 4acTSIMU PAaCTCHUI, TaK U HAXOJSAIIMMHUCS Ha HUX MEJIKUMU HaceKOMbIMH. Bpe-
JUT JEKOPATUBHBIM PACTCHUSIM: LIUKJIaMEHaM, MManopoTHukam u ap. Camka B Teue-
HUe Xu3HU oTKaaaeiBaeT oT 150 1o 900 suu, u3 KoTopsIX yepes 3-4 Mecsna BbUTYI-
JISIIOTCS JIMYUHKU. Pa3BUTHE NMOCIEIHUX MPOTEKAET B TEYEHUE 7 MECSIIEB U MPUTOM
C HEOOBIYHO OOJIBIIIUM JIJI Ky3HEUHUKOB YuciioM JIuHeK — 10 11 (IlpaBaun, 1969).

Coaep:xanue B JJa0OPaTOPHBIX YCJIOBHAX

CopneprkaHueM KyJbTypbl OPAHKEPEHHOTO Ky3HEUMKa B YKpaWHE Mbl Ha4alu
3anuMatbces ¢ 2000 r. B KueBckom 30omapke. [lo3guee, B 2009 r., aTa paborta Obl1a
IIPOJ0JDKEHA B YepKkacCKOM 300MapKe.

Ky3Heunku MOryT coAepKaTbCs B CTEKIISIHHBIX CaJKax (MHCEKTapHsX) C BEpX-
HEH KPBIIKOM M BEHTWISLMOHHBIMH OTBEPCTHUSAMM, 3AKPBITBIMH METAIIMYECKOI
ceTkoil. bokoBas nBepiia HeyaoOHa TeM, YTO IOTPEBOKEHHBIE BO Bpems yOop-
KW/KOPMJICHHS/OTJIOBa HACEKOMBIE BBIIIPHITMBAIOT U3 CaJiKa; IUNIACTUKOBAsl CETKA TaK
K€ HE OYEHb MPAKTHYHA, TaK KaK CO BPEMEHEM KY3HEUMKH €€ MPOrphl3atoT U NOKU-
naroT uHcektapui. CeTka J0JIKHA OBITh MENIKOSYEHCTOM, B IPOTUBHOM Clly4ae Jiu-
YUHKU 1-ro Bo3pacrta CMOTYT IpPOJE3Th Yepe3 Hee (JUIMHA Teda TOJIBKO YTO BBILIE-
e u3 siua JMYUHKY coctaBiger 1,5-2 mm). [Ins conepkanuss HEOONMbIIMX KyJIb-

*

- CornacHo mocnenHeil peBu3uu TakcoHa - Diestrammena (Tachycines) asynamora (Adelung,
1902) (Eades et al., 2011).
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Typ 10 20 UMaro u 0 COTHU JMYMHOK PA3HOI0 BO3pacTa MOAXOMAST TaKKe IIIaCTh-
KOBbI€ KOHTeHHephl Thna Ferplast (o0bemom 21 1).

[Ipu nabGopaTOpHOM COJEPKAHUM B KAYECTBE YKPBITUH I HACEKOMBIX HC-
MOJIB3YIOT KapTOHHBIE JOTKH Jisi KypuHBIX sull. CyOCTpar MOXHO HE HMCIOJIb30-
BaTh, a /ISl OTKJIQJKH SIUI] CIY>KUT IJIACTUKOBAsi €eMKOCTb, 3all0OJTHEHHAs! YBIIAXKHEH-
HBIM TOP(HOM MM paclapeHHON KOKOCOBOM CTPYKKOM (TOJIIMHA Ci10s cyOcTpara 3-
5 cm), KoTopas momMemiaercs B uucekTapuii. CyocTpar il OTKIAAKU SIUI] yBIKHS-
€TCsl 10 MEpe BBICHIXaHUS; MEepeyBIaXHEHHE, KaK M TepecylIuBaHue cyOcTpara,
MOJKET MPUBECTH K rudenu suil. [Ipu sKCoHNupOBaHUN Ky3HEYMKOB Ha JIHO 3aChITia-
€TCsl YBIIQXXHEHHBIN CyOCTpaT (MBI MCIIONB30BaIM TOPG C 3eMIICH; TOJIIMHA CIOS
cyOcTpaTa 5 ¢M), Ha KOTOPBIM MOXHO BBUIOKHTh MOX-C(arHyM; B KaUeCTBE YKpbI-
TUI U IEKOPA CIYKUT JPEBECHAS KOPa, KAMHU, TOPILIEYHBIE YEPETKU.

CriennanbHOTO TMOJOTPEBa MHCEKTApHEB HE TpeOyeTcs, JOCTaTOuHO (HOHOBOU
temneparypsl +22+25 °C B noMmemenn. OJHaKO OpaHKEPEUHbI Ky3HEUUK HETUIO-
X0 MEPEHOCUT U MoHMkeHue (ponoBoi Temmepatypsl A0 +15+18 °C, xotsa npu 3TOoM
pa3sBUTHE ULl 3aTATUBaeTCsA 10 S5-7 Mecsaues. IIpyu nOBBILIEHUN TeMIlepaTypbl BO3-
ayxa 10 +28 °C BbIXOJ JIMYMHOK MPOUCXOIUT yepe3 1-1,5 Mmecsia mocie oTKiIagku
suil. JJi1 yCcHemHoro pa3BeieHus U dKCIIOHUPOBAHUS OpPAHXKEPEHHOro Ky3HEUHKa
HE00XO0IMMO MOJEP>KUBATh OTHOCUTEIBHYIO BIAXKHOCTh BO3AyXa Ha ypoBHE 75-80
%. Jlms aTOoro B 1a0OpaTOPHBIX YCIOBHUSX pa3 B JIEHb U3 IyJIbBEpPU3aTOPa BOJOM
OTIPBICKUBAIOTCS KAPTOHHBIE JIOTKW; HA DKCIIO3UIIMHM — YBIAXKHAETCS cyocTpaT (1o
Mepe BBICHIXaHUS). B kauecTBe KopMa Ky3HEUHMKaM MpeiaraloT Hape3aHHBIE Ky-
coukamMu (PYKTHI M OBOIIH, OTPYOH, KOMOUKOPM JIJIs1 TaOOPATOPHBIX KPBIC, CYIIe-
HbII TamMmapyc. He oTkaxyTcst Ky3HEUUKH U OT ChIPBIX KYCOUYKOB PhIOBI U MsiCa.

[Ipyn Hanmuuu KOpMa W TOJIJACPKAaHUHM ONTHMAIIBHBIX YCIIOBUWU B KYJIbTypax
HACEKOMBIX HE HaAOJIOMAaeTCs] KaHHMOATWU3M M YHUYTOXEHUE KIIAJOK suil. Bbury-
NUBIIMXCS JIMYMHOK Ky3HEUMKH TaK)K€ HE TporaroT. Takke ObUIO OTMEUYEHO, UTO
IpU HAIMYUKM MPOCTOPHOTO HMHCEKTAPUS C JOCTATOUYHBIM KOJUYECTBOM YKPBITHI
OpaHKepeHbI Ky3HEUMK MOKET YCHEIIHO Y>KHUBAaThCS C KYJbTypaMH JOMOBOTO
(Acheta domesticus (L.)) u 6ananoBoro (Gryllus sp. cf. assimilis (Fabricius)) cBepu-
KOB.

OpamxepelHbIil Ky3HEUHK PEAKO MCIIOJIb3YeTCs] KaK KOpMOBas KyJbTypa, OJl-
HAKO [0 CBOMM KadecTBaM OH HE YCTYIaeT TypKeCTaHCKOMY Tapakany (Shelfordella
lateralis (Walker)), a mopo moyib3yeTcsi MPEANOYTCHUEM Y HACEKOMOSIHBIX KH-
BOTHBIX. Ha naHHOM >Ke 3Tame HaceKOMBIX ATOTO BHAA MCIOJB3YIOT Kak J00aBKYy
7T 000TaIEHUS palliOHa YSHTOMO(AroB.
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Summary

SOME FEATURES OF THE KEEPING AND BREEDING OF
THE HOTHOUSE GRASSHOPPER TACHYCINES
ASYNAMORUS ADELUNG, 1902 (ORTHOPTERA:

RHAPHIDOPHORIDAE)

Andriy Ladnov
Cherkassy Zoo, Ukraine

Brief description of the species

Rhaphidophoridae family includes wingless grasshoppers with thin and long
feelers and long legs. On the hind tibiae there are very elongated spurs. There are no
organs of hearing. The majority of Rhaphidophoridae live in the tropics. Hothouse
grasshopper (Tachycines asynamorus Adelung, 1902 = Diestrammena (Tachycines)
asynamora (Adelung, 1902)) is native to tropical countries. It is small in size (13-18
mm), brownish-gray with dark spots, with silky small thick hair, and very long legs.
Homeland of this interesting insect is Central China. From there with plants it was
introduced to the cities of Europe and North America, where it now occurs in the
greenhouses. Nocturnal insect during the day hides in shelters. It can make big
jumps - up to 40 cm high and 1.5 m long. It feeds on a mixed diet - parts of plants,
and small insects on them. It may damage decorative plants: cyclamen, ferns, etc.
The female lays from 150 to 900 eggs during her lifetime, from which in 3-4 months
burst the larvae. The development of the last runs for 7 months with an unusually
big the hothouse grasshoppers number of molts - up to 11 (Pravdin, 1969).

Keeping in the laboratory

We began keeping the culture of the hothouse grasshopper in Ukraine in 2000
in the Kiev Zoo. Later, in 2009, this work was continued in Cherkasy zoo.

Hothouse grasshoppers may be kept in glass cage (insectarium) with the upper
lid and air vents, closed metal grid. The side door is inconvenient because the dis-
turbed during the cleaning/feeding/catching insects jump from the insectarium; a
plastic mesh is also not very practical because with the time grasshoppers can gnaw
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it and leave from the cage. The mesh should have small cells, otherwise the larvae
of the first age will go through it (the length of the larva just emerged from an eggs
is 1,5-2 mm). Also for keeping small cultures of up to 20 imago and up to hundred
of larvae of different ages plastic containers (211) type ferplast are suitable.

In the laboratory conditions cardboard trays for eggs are used as shelters for in-
sect. The substrate may not be used, and for oviposition is used a plastic container
filled with moist peat or steamed coconut chips (the thickness of the substrate is 3-5
cm), which is placed into insectarium. The substrate for oviposition is moistened
when dry, overwetting, as well as overdrying if the substrate can lead to loss of
eggs. At the grasshoppers display the bottom is filled wetted substrate (we used peat
with soil, the layer of the substrate is 5 cm), on which can be put the peat dust; tree
bark, stones and pot shards which serve as shelters and décor.

Special heating of the insectariums is not required, the background temperature
from +22 °C to +25 °C in the room is sufficient. However, the hothouse grasshopper
can bear the lowering of the background temperature to +15+18 °C, though the de-
velopment of the eggs will be 5-7 months delayed. When the air temperature rises
up to +28 °C the hatching of larvae occurs in 1-1,5 months after oviposition. For
successful breeding and exhibiting of the hothouse grasshopper, it is necessary to
maintain humidity at 75-80 %. For this in the laboratory the cardboard trays are
sprayed with water from an atomizer once a day. As feed grasshoppers are offered
sliced fruits and vegetables, bran, rat pellets, dried gammarus. Grasshoppers will not
mind pieces of raw fish and meat.

When fed the optimum conditions are maintaing cannibalism in cultures of in-
sects is not observed, the eggs are not destroyed. The grasshoppers do not touch the
hatched larvae. It was also noticed that when having spacious insectarium with plen-
ty of shelters the hothouse grasshoppers can successfully coexist with the cultures of
home (Acheta domesticus (L.)) and banana (Gryllus sp. cf. assimilis (F.)) crickets.

Hothouse grasshoppers is rarely used as live food, but its quality is not worse
than turkestan cockroach (Shelfordella lateralis (Walker)), and sometimes is pre-
ferred by insectivorous animals. At this stage of insects of this species are used as a
supplement to enrich the diet of entomophagous.



118

ITHKA PASBHTHS CBEPYKA PHAEOPHILACRIS BREDOIDES
KALT. B YCAOBHSsIX AABOPATOPHOI'O COAEPIXAHUSI

TA.M. JTynuukun, °M.K. Kemuysncnuros, ’A.H. Kunzee
'Poccuiicknii rocy1apcTBEHHbII Meaarornueckuii yausepcuter uM. A M. Iepena,
2 HNuctuTyT 3BOMOLMOHHON (Gu3nonoruu u 6moxumuu uM. .M. Ceuenoa PAH,
r. C.-IlerepOypr, Poccus

Pazsutue Phaeophilacris bredoides Kalt. uzyyanu B cTabmibHBIX J1abopaTop-
HBIX YCJIOBHUAX: TeMmieparypa +26 °C, oTHOCUTENbHAA BIaXHOCTh Bo3zayxa 60 %,
cBeTOBOM pexxkuM 12 vac cBera, 12 yac remHoThl (KHs3eB, 1985). B kauecTBe kopma
MCIOJIb30BAJIM KalyCTy, MOPKOBb, SI0JIOKH, OBCSIHBIE XJIOIbS, TaMMapyc, nadHuro.
o IV-ro Bo3pacTa JUYMHOK COJEp)KaIu B CaJKax IUIOmaabo 96 cm?, BeicoTol 4,5
cM (10-25 ocobeit Ha camok), a, HAYMHAS C V-0 BO3pacTa U B3POCIBIX CBEPUYKOB B
cankax miomaaso 1250 cm?, Beicotoit 17 cm. i nepuoau3anuyu MMariHaJIbHOTO
OHTOr€HE3a YacTh 0CcOOel cpasy Mmociie JUHbKM Ha UMaro rnoMeand B UHIUBHIY-
aJbHBIC CAJKH IIOMAABI0 57 cM?, BBICOTOM 8 cM. [IMUTENBbHOCTh EPUOAOB OIpEIe-
JISUTA 3TOJOTUYECKUM METOJOM, MCCIEAYsl 3JEMEHThl PENpOAYKTUBHOTO U arpec-
CHUBHOTO MOBEJCHUS CaMIIOB U CAMOK B «OTKPBITOM Tojie». JIJisi u3ydeHus: TuHaMu-
KU SULEKIaJKA CBEPUKOB-IIPOU3BOJIUTENICH OTCAKUBAIM B OOJBIIME CaaKkH (MO 5
CcaMOK M 5 caMIloB Ha cajiok). CaMKH OTKJIaJAbIBAJIH Silla B JIACTUKOBBIC KOHTEHHE-
pbI ¢ BIaxHbIM TopdoM (Tutomans 96 cm?, rmyouna Topda 5-7 cM). Beero uzydeno
4111 siuu, 281 nuuunka 1-ro Bo3pacta, 61 U3 KOTOpHIX oBeAeHA 10 umaro. [TomaHo-
CTBIO TIPOCIIeKEHa cyap0a 32 umaro.

Kuznennnlii tuki Ph. bredoides mpoXoauT B 4eThIPE CTAIUM: SUII0, TIPEIITHY-
WHKA, JIMYMHKA U UMaro. [[IUTeNbHOCTh HMKIIA Pa3BUTHSA «OT Alla 0 AMIa» CO-
craBisieT B cpemeM 285 cyT. (min — 266 cyT., max — 325 cyTt.) . JIHTeIbHOCTD M-
OpuonanbpHOrO pasButus — 28 (23-32) cyt. ['mybuna 3aneranus sui; B Topde co-
craBnsget 10+1,7 mm (n=47), a unciio siul B 0HOU Kiajke — 2-5 mtyk. OaHa caMka
32 BECh PENPOAYKTUBHBIM MEPHUOJI CIOCOOHA OTIOKUTH OT 515 no 532 saui. Jluuu-
HOYHBIM OHTOreHe3 mnpojaoxaerca 245 (228-281) cyT. u cocTouT U3 25 JNUUYUHOY-
HBIX BO3pacToB. JIUTENHLHOCTh TMYMHOUYHBIX BO3pacToB (cyT.): [ — 14 (12-16); I1 -9
(6-11); IT -9 (8-10); IV —-10; V- 10 (7-14); VI - 13 (9-15); VII - 9 (6-10); VIII —
10 (7-12); IX =9 (7-11); X =11 (10-11); XTI — 10 (8-12); XII — 9 (7-11); XIII — 10
(8-11); XIV — 11 (9-14); XV — 8 (7-8); XVI -8 (5-11); XVII — 8 (7-12); XVII -7
(6-8); XIX —9 (7-13); XX — 10 (8-11); XXI -9 (7-11); XXII -7 (5-9); XXII -9
(6-17); XXIV = 7 (5-10); XXV — 21 (9-49). V «muunok-camok» XIV Bo3pacTa 1o-
SBJISICTCS 3a4aTOK SUIEKIaaa, a y <«JIMYMHOK-caMilioB» XXV Bo3pacra (y JIeuTo-
HUM(D) 3a4aTOYHBIC KPBLIbSI.

[TpopomxuTenbHOCTh KU3HU uMaro coctasisier 120 (80-164) cyr. B umaru-

* v
- ﬂJ’II/ITeHBHOCTL CTaguu MPECAJIUYNHKHA BBUAY MAJIOU IIPOJOKUTCIbHOCTH IIPHU OIIMCaHWU BPEC-
MCHHBIX IMapaMCTPOB JKU3HCHHOTO IIUKJIa HC YYUTLIBAJIHN.
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HaJIbHOM OHTOT€HE3€ CaMLIOB M CaMOK BBIJIEJICHO 3 Mepuoja: MpeapenpoayKTHB-
HBIM, PENPOAYKTUBHBIM M IOCTPENPOAYKTUBHBIN. lIpenpenponykuBHbIA NEPUOA
HAYMHAETCs C JIMHbKMA HAa UMaro M 3aKaHYMBAETCS C «3aIyCKOM» PENpOJIyKTUBHOTO
MOBEJCHUS y CaMIIOB U MEPBOM KOIMYJISIUEH y caMoK. Ero npomomkuTensHOCTh y
camiioB — 3 (2-4) cyT., y camok — 4 (2-7) cyT. PenpoayKTUBHBIN MEepUO CaMIIOB
HAYMHAETCS C TOSIBICHUS PENpOyKTUBHOIO MOBEACHUS U JJIUTCA B cpenHeM 114
(68-158) cyT. ¥ caMOK OH HAaYMHAETCS C MEPBOW KOMYJISUUU U JJIUTCS B CPEAHEM
111 (67-134) cyt. B penpoayKTUBHOM NEPUOJIE CAMOK BbIJIEIEHBI JABa YEPEAYIO-
HIMXCS ATana: KOMYJATHUBHBINA U ATall OTKIAJAKH siMl. B TeueHune penpoayKTUBHOTO
NEPUOJA ATH 3TaIlbl HEOJHOKPATHO MOBTOPstOTCA. [loCTpenpoayKTUBHBIN MeproA
HAYMHAETCS Yy CAaMOK C MOMEHTa OKOHYaHHUs SULEKIIaKH, Y CAMLOB — C UCUE3HOBE-
HUSl pENnpoayKTUBHOrO noBeaeHus. [lepuon 3aBepmiaeTcsi CMEpPTHIO )KMBOTHOIO. Y
CaMIIOB OH JTUTCS 0KOJIO 4 (2-5) cyT., a y caMOK — 0koJio 6 (2-9) cyT.

Pabora BeimosiHeHa npu puHaHcoBOM noanepxkke Poccuiickoro gonma pynna-
MEHTaJIbHBIX uccaenoBanuii (mpoekt 09-04-01042).

Jlumepamypa /References

Knsazee A.H., 1985. lluxn pazsutus cepuka Gryllus bimaculatus Deg. (Orthoptera,
Gryllidae) B ycnoBusix nmabopaTopHOTO coaepxanusi // DHTOM. 0003p., T. 44,
Nel. C. 58 - 73.

Summary

DEVELOPMENTAL CYCLE OF PHAEOPHILACRIS
BREDOIDES KALT. UNDER LABORATORY CONDITIONS

! Alexander Lunichkin, *“Mihail Zhemchuzhnikov and *Alexander Knyazev
'Herzen State Pedagogical University of Russia, St. Petersburg, Russia
*Sechenov Institute of Evolutionary Physiology and Biochemistry of RAS,
St. Petersburg, Russia

Development of Phaeophilacris bredoides Kalt. was studied under stable la-
boratory conditions: temperature of +26 °C, air humidity of 60 %, photoperiod of 12
h light: 12 h dark (Knyasev, 1985). As foodstuff we used cabbage, carrot, apples,
oat flakes, gammarus, daphnia. Up to the age IV larvae were kept in cages of 96 cm®
area, 4,5 cm high (10-25 individuals per cage) and from age V and adult crickets —
in cages of 1250 cm” area, 17 cm high. For periodization of the imaginal ontogeny,
some individuals immediately after molt to imago were placed into individual cages
of 57 cm” area, 8 cm high. The duration of periods was determined with ethological
method by investigating elements of reproductive and aggressive behavior of males
and females in the “open field”. To study egg-laying dynamics cricket breeders were
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housed into big cages (5 males and 5 females per cage). Females laid eggs into plas-
tic containers with humid peat (96 cm” area, 5-7 cm peat depth). Altogether we stud-
ied 4111 eggs and 281 first-age larvae of which 61 were monitored to imagoes. The
destiny of 32 imagoes was traced throughout.

The life cycle of Ph. bredoides runs in four stages: egg, prolarva, larva and
imago. The duration of developmental cycle “from egg to egg” is, on the average,
285 days (min — 266 days, max — 325 days)’. The duration of embryonic develop-
ment is 28 (23-32) days. The depth of eggs bedding in the peat is 10 £ 1,7 mm
(n=47) and the number of eggs in a clutch is 2 to 5. A female can lay from 515
to532 eggs during the reproductive period. The larval ontogeny lasts 245 (228-281)
days and consists of 25 larval ages. Duration of larval ages (days) is: [ — 14 (12-16);
-9 (6-11); IIT -9 (8-10); IV —10; V — 10 (7-14); VI — 13 (9-15); VII — 9 (6-10);
VI - 10 (7-12); IX =9 (7-11); X = 11 (10-11); XTI — 10 (8-12); XII -9 (7-11); XIII
— 10 (8-11); XIV — 11 (9-14); XV — 8 (7-8); XVI -8 (5-11); XVII - 8 (7-12); XVII
—7(6-8); XIX -9 (7-13); XX =10 (8-11); XXI -9 (7-11); XXII — 7 (5-9); XXIII —
9 (6-17); XXIV -7 (5-10); XXV — 21 (9-49). In “female larvae” of age XIV an ovi-
positor bud appears and in “male larvae” of age XXV (deutonymphs) — germinal
wings.

The duration of imago’s life is 120 (80-164) days. Three periods were recog-
nized in the imaginal ontogeny of males and females: prereproductive, reproductive
and postreproductive ones. The prereproductive period begins at the molt to imago
and ends with “triggering” of reproductive behavior in males and the first copulation
in females. Its duration in males is 3 (2-4) days and in females - 3 (2-4) days. The
reproductive period in males starts at the appearance of reproductive behavior and
lasts, on the average, 114 (68-158) days. In females it begins from the first copula-
tion and lasts, on the average, 111 (67-134) days. Within a female reproductive pe-
riod two alternating stages were differentiated: copulatory and egg-laying ones. Dur-
ing the reproductive period these stages are repeated over and over again. Postre-
productive period starts in females at the moment of finishing egg-laying and in
males — with disappearance of reproductive behavior. The period ends with animal
death. In males it lasts about 4 (2-5) days and in females — about 6 (2-9) days.

The work was done with financial support of the Russian Foundation for Basic
Research (project 09-04-01042).

* - The duration of prolarva stage was not taken into account in this description of the life cycle
temporal parameters due to its shortness.
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KYABTYPBI TAPAKAHOB POJIA BLABERUS SERVILLE, 1831

'B.A. Maeponyno, *J1.H. Anucromxun, 'JI.B. Myxa, *C.B. JIykvanyes
! HNuctutryt O6meii renernku uMm. H.W. BaBuioBa PAH, r. Mocksa, Poccus
? 300JI0T HYECKHUiA unctutyT PAH, 1. C.-IletepOypr, Poccus
3 Tomckuit roCy1apCTBEHHbIN yHUBEPCUTET, Poccus

Pon Blaberus Serville, 1831 BkiIro9aeT OTHOCUTEIBHO KPYIHBIX SHAIIEKUBOPO-
JITIIIX TapaKaHOB CO CJIA00 BBIPAKECHHBIM TOJOBBIM TuMopdu3MoM. B HacTosee
BpEMs pOJl TOCTOBEPHO HACUWTHIBACT 17 BHIIOB, pacipocTpaHeHHBIX B LleHTpass-
Hot u FOxHolt Amepuke, ¢ omHUM BUIOM (Blaberus craniifer Burmeister, 1838),
3axomsuuM B 10kHYI0 yacTh CHIA (Roth, 1969; Rocha e Silva, De Agular, 1977;
Lopes, Oliveira, 2000). Kpynnsie pa3mepsl, TpoCTOTa COACPKAHUS U Pa3BEICHUS
CZeJIajii TapakaHOB 3TOT0 Pojia OJTHUMHU U3 HauboJiee pacpoCTPAaHEHHBIX 00BEKTOB
KyJbTUBUPOBAHUS, KaK B HAYYHBIX, TaK U B JIIOOUTENbCKUX KoJuiekiusx. [Ipencra-
BUTEJIU POJIa CXOHBI 110 BHEITHEMY BHUY, YTO BEChMa 3aTPYAHSIET UX ONpeIeTICHUE,
M, 4acTO, KYJbTYPBI COJIEPIKATCS MO CIy4alHBIMHU, MPOU3BOJIHHO BHIOPAHHBIMH,
WIN yX€ HE HMCIOJIb3yeMbIMU BHUIOBBIMU HAa3BAHHUSIMHU (HAIIPUMEP: UCIOJIB3YETCS
Ha3BaHue B. fusca (Brunner von Wattenwyl, 1865), xoTs1 oOmenpunsita ero cuHo-
HUMU3amus ¢ B. atropos (Stoll, 1813)). Kpome Toro, oTCyTCTBYIOT JaHHBIE O T€O-
rpaguIecKoM MPOUCXOKICHUU OOJIBITMHCTBA KYJIHbTUBUPYEMBIX BUIOB, YTO CO3J1a-
eT fonoJHuTenpHyto nyranuny (JIlykesuues, Pot, 2002).

B noapoOHoii pesusuu 3toro poaa JILM. Pora (Roth, 1969) npuseneno 12 Bu-
noB Blaberus, OTHECEHHBIX, 10 OCOOCHHOCTSIM CTPOEHHS MOJIOBOTO arrapaTra caM-
OB, K 3 rpynmnam: giganteus (B. craniifer Burmeister, 1838; B giganteus (Linnaeus,
1758)), brasilianus (B. brasilianus Saussure, 1864; B. colosseus (Illiger, 1801); B.
fusiformis Walker, 1868; B. minor Saussure, 1864; B. scutatus Saussure & Zehntner,
1894) u atropos (B. anisitsi Brancsik, 1898; B. atropos (Stoll, 1813); B. boliviensis
Princis, 1946; B. discoidalis Serville, 1839; B. parabolicus Walker, 1868). /IBa Buaa
— B. asellus (Thunberg, 1826) u B. latissimus (Herbst, 1786) Obu1n onucaHbl 1O
HUM(}aM 1 HA COBPEMEHHOM ypPOBHE 3HAHUU HE MOTYT OBITH IOCTOBEPHO WJICHTH-
¢bunmpoBansl (Roth, 1969), Gonee Toro, He noKa3aHa caMa UX MPUHAIICKHOCTH K
pony Blaberus. Ilocne nybnukanuu ykazaHHoi peBusuu Pota O0bU10 onucaHo eie 5
BUMOB: B. affinis Jurberg, Albuquerque, Rebordoes, Goncalves & Felippe, 1977, B.
duckei Jurberg, Albuquerque, Rebordoes, Goncalves & Felippe, 1977, B. peruvianus
Jurberg, Albuquerque, Rebordoes, Goncalves & Felippe, 1977, B. matogrossensis
Rocha e Silva & Aguiar, 1977 u B. paulistanus Lopes & de Oliveira, 2000. K coxa-
JICHUIO, OTH BUBI HE OBLJIM OTHECEHBI HU K OJTHOW M3 BBIJCICHHBIX TPYIII, U UX II0-
JIO’)KEHUE BHYTPHU poja Hyxknaercs B yrounenuu (Rocha e Silva, De Agular, 1977;
Lopes, Oliveira, 2000).

[Ipu BbIMIONTHEHUH PaOOTHI OBLIO MPOBEACHO U3YUYEHHUE KYJIbTYp TaAPAKaHOB PO-
na Blaberus nncexkrapueB TOMCKOTo TocyapCTBEHHOTO yHUBepcuTeTa, MHCTHTYTA
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O6mieit reneruku uM. H.W. BaBunoBa PAH, MockoBckoro 3oomapka, [[onenkoro
MHUHH300TapKa, AJIMAaTHHCKOTO 300TapKa M Ps/la YaCTHBIX KOJUICKITHH.

Bce n3ydeHHbIe KyJIbTYphl, HA OCHOBAHUH WM3Y4YEHUS TOJIOBOTO armapara caM-
110B, OBUIM OTHECEHBI HAMU K 6 BUaaM: B. craniifer, B giganteus, B. atropos, B. boli-
viensis, B. discoidalis v B. parabolicus. I3ydeHue reHUTaInii camIioB MOKa3ajio
BBICOKYIO CTEIMEHb MOJUMOP(PHU3MA, YTO 3aTPYAHSIET ONPEICICHHE BHYTPU TPYMI
BU/JIOB.

AHanu3 3TUX BUJ0B Ha OCHOBE Psiia MAPKEPOB SACPHBIX M1 MUTOXOHIPUATBHBIX
T€HOMOB TMOATBEPAWIIO BBIJIEJICHUE B Tipenenax pona Blaberus rpynn BUAOB gigan-
teus u atropos. Ilokazano, 4to 4 Buna rpymisl atropos (B. atropos, B. boliviensis, B.
discoidalis n B. parabolicus) (pakTUUeCKN HE OTIMYAKOTCS MEXKIY COOOH MO ABYM
SIIEPHBIM MapKepaM, HO 10 MHUTOXOHJIPHATHHBIM MapKepaM OHH YETKO pa3elistoT-
cs Ha JiBe rpynnsl (B. atropos — B. parabolicus v B. discoidalis — boliviensis).

ABTOpBI BblpaxkatoT OnarogapHocts M.B. bepe3uny ( r. Mocksa), A.B. Ueb6o-
taeBoil (r. Mocksa), B.B. Kyrupy (r. Mloneunk, Ykpauna), FO.JI. XKypasneBy
(r. Anmartsl, KazaxcTaH) 3a mpe1oCTaBICHHBIN 1J1s1 UCCIIEIOBAHUS MaTepural.

Pabora BrInoHEHa 1ipy hrHAHCOBOM Toiepkke rpanta POOU 09-04-01113-a.
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Summary

COCKROACHES CULTURES OF THE GENUS BLABERUS
SERVILLE, 1831

"Valeria Mavropulo, °Leonid Anisyutkin, ' Dmitry Mukha and
’Sergei Lukyantsev

"Vavilov Institute of General Genetics of RAS, Moscow, Russia
? Zoological Institute of RAS, St. Petersburg, Russia
3 The Tomsk State University, Russia

The genus Blaberus Serville, 1831 includes comparatively large ovoviviparous
cockroaches with completely developed tegmina and wings in both sexes. It num-
bers 17 species, which are distributed in South and Central America, one species
(Blaberus craniifer Burmeister, 1838) is found in south states of USA (Roth, 1969;
Rocha e Silva, De Agular, 1977; Lopes, Oliveira, 2000). Representatives of this ge-
nus are popular object of cultivation due to large size and comparatively simple cul-
tivation. Many species of the genus Blaberus are habitually similar, that hampers
species identification.

Cultures of cockroaches of the genus Blaberus Serville, 1831 from insectaries
of Tomsk State University, Vavilov Institute of General Genetics, Moscow Zoo,
Donetsk Minizoo, Almaty Zoo and several private collections were studied. The au-
thors follow to L.M. Roth (1969) in the genus taxonomy. All studied cultures are de-
termined as belonging to 6 species: B. craniifer, B giganteus, B. atropos, B. bo-
liviensis, B. discoidalis and B. parabolicus. The investigation of the male genitalia
structures reveals a high degree polymorphism.

Analysis of this 6 species by some nuclear and mitochondrial genome markers
confirms erection of the giganteus and atropos species groups sensu Roth (1969). It
is shown that 4 species of the atropos group (B. atropos, B. boliviensis, B. dis-
coidalis and B. parabolicus) are not discernible by two nuclear markers, whereas
these species are divided into 2 groups (B. atropos — B. parabolicus and B. dis-
coidalis — boliviensis) by mitochondrial markers.

This study was supported by the Russian Foundation for Basic Research (grant
No. 09-04-01113-a).
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IITHKA PASBBHTHS CBEPYKA GRYLLUS ARGENTINUS SAUSS.
B YCAOBHSIX AABOPATOPHOT'O COAEPIKAHMUS

"H.C. Manuoa, *A.B. Opnos, °M.K. Kemuyscnukos, °A.H. Knunzes
'Canxkr-Tletep6yprekuii rocy1apcTBeHHbIH yHHBEpCHTET, Poccns
2 HNuctuTyT 3BOMOLMOHHON (Gu3nonoruu u 6moxumuu uM. .M. Ceuenoa PAH,
r. C.-IlerepOypr, Poccus

Pazsutue Gryllus argentinus Sauss. u3y4daiau B CTaOWIBHBIX J1aOOPATOPHBIX
ycioBusix: Temreparypa +26 °C, BnaxHocTh Bo3ayxa 60 %, cBeToBod pexum 12
yac cBeTa, 12 yac temHOTHI (KHs3eB, 1985). B kauecTBe COYHBIX KOPMOB HCIIOJIB30-
BaJIM: 3MMOM — MOPKOBb, KallyCTy; JIETOM K OCHOBHOMY PallMOHY JA00aBJISIN JIUCThS
Y [BETHI OJyBaHYMKA JIEKapCTBEHHOr0. CyXUM KOPMOM CIIY>KUJI TPAHYIMPOBAHHBIN
MSICO-KOCTHO-PBIOHBIN KOHIICHTPAT C MHUKPODJIEMEHTaMH W BUTAMHUHAMH, CyXas
nadHus, TaMMapyc, Cyxue rpulbl, CyX0e MOJIOKO.

beuin npumeHeHs! 3 crioco0a BeleHUs JIa0OpaTOPHOU KPYIVIOTOJUYHOM KYJIb-
TYypPbl CBEPUKOB:

1. I'pynmnoBoe KyJIbTUBHPOBAaHHE B CTEKJISIHHBIX CaJKaxX OOJIBINON IJIOLIaaAn
(0,25 m’, BbicoTa 0,4 M);

2. IlonapHoe coaepkaHue UMaro (caMmerl ¥ caMka) ¢ Mocjieayrolen paccagkon
noroMctBa 1o 20, 10, 6 nuuunok I Bo3pacta B yamku [lerpu (mo mepe BbIxoaa u3
SMIL);

3. Pa3menienue suil, OTIOXKEHHBIX OJHOM (AecsAThiO) camkamu 3a 1-2 cyT., B
yamkax [lerpu (MakcumyM 50 stuip B OJHOM dallke) ¢ MOCJIEAYIONMIEH paccaakoi
auauHOK (He 6osiee 20 B ogHOM vamike [letpn).

Bo Bcex Tpex ciyuasx ocoOel, yaauHO MEePETHHIBIINX HA UMaro, OTCAXXKUBAIU
B OTJEJIbHBIE CAAKU JIJIsl JaTbHEUIINX IKCIIEPUMEHTOB.

JIMUTENbHOCTh MEPUOIOB UMAarnHAJIBLHOIO OHTOT€HE3a OIPEIEISIN 3TOJIOTHYE-
CKHM METOJIOM, UCCIEAYS 3JIEMEHTHI PENPOJYKTUBHOIO U arpeCCUBHOIO MOBEACHUS
CaMIIOB M CaMOK B «OTKPBITOM IoJe». Beero n3ydeno 3726 suu, 2963 nuumbkm [
Bo3pacta u 48 B3pocibix cBepuKkoB (20 camIloB U 28 caMOK).

Kuznennsiit uukn G. argentinus TPOXOJUT B YEThIPE CTAAUM: U0, NPEIINY-
WHKA, JIMYMHKA U uMaro. JJIMTeIbHOCTh LIMKIJIA Pa3BUTHUS «OT fiilla A0 SHLA» Co-
crapnser 106 (97-116) cyT.*

Cpennsisi IpOIOKUTELHOCTh AMOPUOHATIBLHOTO pa3BUTUs cocTapiisier 15+0,1
cyT. (n = 1068). I'mybuna 3aneranus sui B Topde coctasuser 9,63+0,12 mm (n =
145), a yncno B OJHOM Kiaake — 2-4 MTYKU. 3a BECh MEpUOJ SHUIEKIAJKH OJHA
caMka criocooHa oTiiokuTh 6osee 1100 xuznecrnocoOHbIx stuiy (1143). Jinunnounoe
pa3BUTHE BKIIOYAET 9 JIMUMHOYHBIX BO3pPACTOB U mpojopkaercs 97 cyt. dnurensb-

*
- (I[J'II/ITCJIBHOCTL CTauu MpPECIIINYNHKNA BBUIAY Marjoi MMPOAOJIZKUTCIIBHOCTU ITPU OITMCAaHHUU BPEC-
MCHHBIX IMapaMCTPOB JKU3HCHHOTO IIUKJIA HC y‘-II/ITBIBaHI/I.).
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HOCTh JIMUMHOYHBIX Bo3pacToB (cyT.): [ —5; 11— 6; 1T - 6; IV —-6; V—8; VI - 10;
VII - 13; VIII - 14; IX - 29.

[TpoaomKUTENbHOCTD KU3HU UMAro cocTtaBiigeT 51 cyT y camuoB u 69 cyrT. y
caMOK. B MMarnHaJlbHOM OHTOT€HE3€ CaMIIOB M CaMOK BBIAEJIEHO 3 Mepruoia: npe-
PENPOAYKTUBHBIN, PENPOAYKTUBHBIA U MOCTPENPOAYKTHUBHBINA. CaMIlbl TOCTUTAIOT
PEnpOyKTUBHOIO Meproia (HAYMHAIOT TeHepUPOBaTh MPU3BIBHOW CUTHAN) B CPEJl-
HeM Ha 9 (8-13) cyr. CaMKu TOCTUTAIOT PENPOIYKTUBHOTO Meproaa (CrocoOHbI K
peaKkuu Ha MPU3bIBHON CUTHAJ caMlla U K KOMyJisaiuu) B cpeadem Ha 9 (8—10) cyr.
OTknazka aul] HAUMHACTCS Ha CISAYIOIIMHN JIeHb MOCJIe MepBoil Konmysaiuu. Pemnpo-
TYyKTUBHBIN niepuof niuutcsa okoso 40 (15-59) cyr. y camuoB u 58 (21-70) cyT. y
caMOK. B penpoayKTUBHOM MEPHOJI€ CAMOK BBIJICJICHBI J]Ba YepPEIyIOIIMUXCS dTana:
KOIYJISITUBHBIN M ATan OTKIaakH siuil. [locTpenpoayKTUBHBIN NEPUOT HAUUMHAETCS Y
CaMOK C MOMEHTa OKOHYaHUS SUIIEKIAKH, Y CAMI[OB — C UCUE3HOBEHUS PENPOTYK-
TUBHOTO moBeaeHus. [lepuon 3aBepiiaercss cMEpThIO KUBOTHOTO. [IpogomkuTesnb-
HOCTh Tiepuoza okoio 2 (1-4) cyr.

PaGota BeinosniHeHa npu puHancoBoi noaaepxkke Poccuiickoro gonna ¢pynna-
MEHTaJIbHBIX uccaenoBanuit (mpoekt 09-04-01042).

Jlumepamypa /References

Knusazee A.H. 1985. lluxn pa3sutus cBepuka Gryllus bimaculatus Deg. (Orthoptera,
Gryllidae) B ycnoBusix mabopaTopHOro coaepxanusi // DHTOM. 0003p., T. 44,
Nel. C. 58 - 73.

Summary

DEVELOPMENTAL CYCLE OF GRYLLUS ARGENTINUS
SAUSS. UNDER LABORATORY CONDITIONS

"Ilya Manida, °Anton Orlov, *Mihail Zhemchuzhnikov and
’Alexander Knyazev
'St. Petersburg State University, Russia
*Sechenov Institute of Evolutionary Physiology and Biochemistry of RAS, St. Pe-
tersburg, Russia

Development of Gryllus argentinus Sauss. was studied under stable laboratory
conditions: temperature of +26 °C, air humidity of 60 %, photoperiod of 12 h light :
12 h dark (Knyasev, 1985). As succulent foodstuff we used: in winter — carrot and
cabbage; in summer dandelion leaves and flowers were added to the basic diet. As
dried food we used granular meat-fish-and-bone concentrate with microelements
and vitamins, dried daphnia, gammarus, dried mushrooms and dried milk.
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Three ways of maintaining a laboratory year-round culture of crickets were
employed: 1. Group cultivation in glass cages of large area (0.25 m”, 0.4 m high); 2.
Keeping imagoes in pairs (male and female) followed by housing of progeny in
groups of 20, 10 or 6 first age larvae into Petri dishes (as hatching occurred); 3.
Placing the eggs laid by one (ten) female during 1-2 days into Petri dishes (50 eggs
in one dish maximum) followed by housing the larvae (no more than 20 ones in a
Petri dish). In all three cases individuals successfully molted to imago were placed
to separate cages for further experiments.

The duration of imaginal ontogeny periods was determined with ethological
method by investigating elements of reproductive and aggressive behavior of males
and females in the “open field”. Altogether we studied 3726 eggs, 3726 first-age
larvae and 48 adult crickets (20 males and 28 females).

The life cycle of G. argentinus runs in four stages: egg, prolarva, larva and
imago. The duration of developmental cycle “from egg to egg” is 106 (97-116) days
(The duration of prolarva stage was not taken into account in this description of the
life cycle temporal parameters due to its shortness.).

The average duration of embryonic development is 15+0.1 days (n = 1068).
The depth of eggs bedding in the peat is 9.63+0.12 mm (n = 145) and the number of
eggs in a clutch is 2 to 4. A female can lay more than 1100 viable eggs (1143) dur-
ing the whole period of egg-laying. The larval development includes 9 larval ages
and lasts 97 days. Duration of larval ages (days) is: [ - 5; I - 6; [l — 6; IV —6; V —
8; VI-10; VII - 13; VIII - 14 IX - 29.

The duration of imago’s life is 51 days in males and 69 days in females. Three
periods were recognized in the imaginal ontogeny of males and females: prerepro-
ductive, reproductive and postreproductive ones. Males enter the reproductive peri-
od (start to generate the calling song), on the average, at 9 (8-13) days. Females en-
ter the reproductive period (become able to react to the calling song and to copu-
late), on the average, at 9 (8-10) days. Egg-laying starts on the next day after the
first copulation. The reproductive period lasts about 40 (15-59) days in males and 58
(21-70) days in females. Within a female reproductive period two alternating stages
were differentiated: copulatory and egg-laying ones. Postreproductive period starts
in females at the moment of finishing egg-laying and in males — with disappearance
of reproductive behavior. The period ends with animal death. The duration of the
period is about 2 (1-4) days.

The work was done with financial support of the Russian Foundation for Basic
Research (project 09-04-01042).
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OB HHCEKTAPHH TAAAHHCKOTI'O 3O0OITAPKA

X. Mapunyy, /I. ITwenuunoii
TannuHCckuil 300napK, ICTOHUS

WNucekrapuii (nacekTapuym) Tammmnackoro 3oomapka padortaet ¢ 2007 r. Co-
3[IaHKE ITOTO HOBOTO, TIOKA eII¢ HeO(PHUITNaTLHOTO OT/eNa CTajJ0 BO3MOXKHBIM OJia-
rojaps MOCTPOEHHOMY paHee KOMIIOCTHOMY LIEHTPY, IJie¢ IEpBOHAYATIBLHO ObLIN 3a-
IJIAHUPOBAHBI MIOMENIECHHS U1 BBIPALIMBAHUSI KOPMOBBIX HACEKOMBIX M HABO3HBIX
YyepBeH, a Tak Kak MOTPEOHOCTh B KOPMOBBIX KYJIbTYypaX Y HaC OY€Hb HeCTaOUIIbHAsS
¥ HEOOJIbIIas, TO HEUCIIOIb3YEeMbI€ TTOMEIIEHUS ObLIO PELISHO 3aMOJHUTh IPYTUMHU
0eCrno3BOHOYHBIMHU.

Tot ¢akrt, 4To B 300MapKe MPOU3BOAUTCS KOMIIOCT U3 OPraHUYECKHUX OTXO-
JIOB, CTaJl peualouuM B BRIOOpE OECIIO3BOHOYHBIX, KOTOPBIX MBI CTaJId Pa3BOAUTH:
B IIEPBYIO OYEPE]Ib ITO KYKH, NTUIIA JIUUMHOK KOTOPBIX COCTOUT W3 Pa3Jiarariiero-
Cs1 OPraHUYECKOro MaTepuania.

Takxe HeMamoBaXXHBIM CTaJl TOT (PakT, YTO paHbie TaUIMHCKUN 300MapK
CHeNuaIbHO HE 3aHUMAJICA 0E€CIIO3BOHOYHBIMH, a B MOCJIEIHEE BPEMsI OOJIBIIIOE 3HA-
YeHUE MPUACTCS TpoIaraHae 300MapkaMu COXpaHEHUs OMOJIOTUYECKOro pa3Hoo00-
pasusi.

Takum 00pa3om, BCie] 3a )KyKaMu MOSBWINCH TapaKaHbl, a 3aT€M MaJIOYHU-
KH, MHOTOHOXKH, YJIUTKH U MHOTHE JPYTrU€ MHTEPECHbIC BHUAbI O€CIIO3BOHOYHBIX.
Tak:ke HEKOTOpOE BpPEeMsI Mbl 3aHUMAJIMCh COACPKaHUEM OOrOMOJIOB, HO, YUUTHIBAs
00Jb1I0M 00bEM PabOTHl ¢ HUMHU U MOTPEOHOCTh B KOPMOBBIX HACEKOMBIX Pa3HbBIX
pa3sMepoB, 3TO MPOAOIKAIOCH HEAOJITO.

Hamr nHcekTapuii COCTOUT U3 IBYX pa3feiibHbIX TOMEIIEHUN Ha Pa3HbIX 3Ta-
Kax, U3 KOTOPBIX OJIHA KOMHATa IJIomaabo 16 M> mpenHa3HadyeHa JJisl BbIpalluBa-
HUS TMYUHOK JKYKOB, a ApYyTasi, II0maaso 24 M2, - 715 Apyrux 0eCro3BOHOYHBIX. B
STOM MOMEIIEHUH Mbl OPTaHU30BBIBAEM IKCKYPCHUH TOJIBKO ISl CIIEI[MAIINCTOB.

O6a momemnieHus: 000PYI0BaHBl KOHIWIIMOHEPAMH, OOCCIICUYMBAIOIIUMU He-
o0xomuMyro TemrepaTrypy. Tak Kak OTOIJIEHHWE Yy HAC JOKAJIbHOE, TO B OCHOBHOM
KOMHATBhl HYXHO OXJIaXJaThb. TemIiieparypa B IOMEIICHUN JJIs BbIPAILUBAHUS JIH-
YMHOK JKYKOB NOAJAECPKUBAETCA B Auana3zone +21+23 °C, a B KOMHaATe ¢ ApyruMu
0ecrno3BoHOYHBIMH 124426 °C. KpoMe TOro, Mbl UCIIOJIb3yEM YBIAXHUTEIHU BO3.TY-
xa. OcBelieHne aBTOMAaTHYECKOE U PEryIupyeTca Mpyu noMoumu tanMepa. Mbl uc-
MOJIB3YyEeM CTaHAapTHbIE Teppapuymbl «Exo Terra», u npousBeaEHHbIE B DCTOHUU
JIAMITIbI THEBHOT'O CBETA MOITHOCTHIO 13W.

B uncekrapuyme paborarot 3 4yenoBeka, OJUH U3 KOTOPbIX 3aHUMAETCS TOJIb-
KO BBIpAlIMBaHUEM JIMYUHOK KYKOB. PaOOTHUKM Bcerjja roToBbl M CIIOCOOHBI 3aMe-
HUTB ApyT Japyra. [Ipu 3ToM oueHb BaskHA B3aUMOIIOMOIIb B 00ILIEM JIeJIe.
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Puc. 1. O6mumii Buja BbICTaBKM «JKMBbBIE IParoleHHOCTH U JApyrHe OyKallKu» B
TammHckoM 3o0omapke (dpoto X. Mapumnyy).

Fig. 1. Exhibition "The Living Jewels and other bugs" in Tallinn Zoo (photo by H.
Maripuu).
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Puc. 2. O6wmumii Buja BbICTaBKM «JKMBBIE ParoleHHOCTH U JApyrHe OyKalllKu» B
TannmuackoM 3oomapke (dpoto X. Mapumnyy).

Fig. 2. Exhibition "The Living Jewels and other bugs" in Tallinn Zoo (photo by H.
Maripuu).
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Jiist OONBIIMHCTBA )KUBYIIUX Y HAC NAJIOYHUKOB OCHOBHBIM KOPMOM B JIETHEE
BpEMS SIBIISIFOTCS JINCThS. MAJIMHbBI, @ 3MMOI — MIPOPOILEHHbIE AyObl, TO3TOMY paboT-
HUKM WHCEKTapuyMa TaKXKe YyXaKHMBAIOT 3a MOCAJKaMU MaJMHbl U 3aHUMAIOTCS
BBIpAILIMBAHUEM J1yOOB.

Tak Kak O4Y€Hb BaXKHBIM SIBJISIETCS MOJJEPKAHUE YHUCTOTHI B MHCEKTapUyME,
4YTO MoMoraer u3bexxarb Ooyie3HEH, pacHpOCTpaHEHHUs BpEAUTENIeH, a TakKe BO3-
HUKHOBEHUS «Oerammux ocobel», pa3 B HEIENI0 NPOU3BOAUTCA I'eHepaibHas
yOOpKa MOMEIICHHIA.

Ha nansbiii MOMEHT B TaJuIMHHCKOM 300I1apKe OTCYTCTBYET IOCTOSIHHAS JKC-
no3uiys 6ecrno3BoHOUHBIX. [103TOMY cBOM pe3ysbTaThl TpyJa Mbl IIOKa3blBaeéM Ha
CTaBILIEH yXke €XEroJJHOM BBICTABKE OECIIO3BOHOYHBIX, KOTOpasi MPOBOAWIACH 3 TO-
na noapsa. OObBIYHO OHA JUIMTCA C KOHLA OKTSOpS 1O MapTa M HOCUT Ha3BaHUE
«OKuBBIE€ Iparoue€HHOCTH U JIpyrue Oykamku» (puc. 1, 2).

Ha stoii BbicTaBKe 3KcnoHUpyroTcst B cpeaHeM 30—40 BugoB Oecrio3BOHOY-
HBIX, U KQXbIH pa3 Mbl CTapaeMcs OPraHU30BaTh €€ HEMHOTO MHAY€e, YEM B MIPE/Ibl-
IyLIAN pa3.

BonbIIMHCTBO HAIIMX OECTIO3BOHOYHBIX OBLIO MPUOOPETEHO B YACTHBIX IH-
TOMHHUKaX pa3HbIX cTpaH EBpomnbl, a Takke B fAnoHuu u Ha TaiiBaHe. A HaIM nep-
BbI€ MMAJIOYHUKH BEYT CBOE MPOUCXO0XKAEHUE U3 Prykckoro 1 MockoBCKOro 300map-
koB. C 3TMMM 300MapKaMd Mbl OYE€Hb MPOAYKTHUBHO COTPYJHHMYAEM JI0 CUX IOp.
Takke CTOMT YyNOMSHYTb O Pa3BUBAIOLIUMMCS COTpyJHMYECTBE ¢ JIeHMHIpaacKum
300I1apKOM.

Taxum 00pa3oM, yuuTsiBas BCE BBIILIECKAa3aHHOE, MbI JIOILIU 10 TIOHUMAaHMs,
9TO I XOpOIIO pabOTaIOIIEro, «HUACAIbHOT0» MHCEKTapuyMa HEOOXOIUMO clie-
yIoIIee:

® 3aMHTEPECOBAHHOCTh PYKOBOJCTBA 300I1apKa;

e cepbE3Has 3aMHTEPECOBAHHOCTH B pa00Te paOOTHUKOB HHCEKTAPUYMa;

® pa3BEJCHUEM KOPMOBBIX HACEKOMBIX JOJIKEH 3aHUMATHCS OTJE]T KOPMOBBIX

HAaCEKOMBIX, & HE HHCEKTApUYM;

® [10-BO3MOKHOCTH MAaKCUMaJIbHASI YUCTOTA;

® TEPIICHUE U LIEJIEHAIIPABIICHHOCTb;

® [IOCTOSIHHOE CaMOpPa3BUTHE PAOOTHUKOB;

® BO3MO>KHOCTh 03HAaKOMJIEHHUS ¢ pabOTOI KOJIJIETr U3 APYTHMX HHCEKTAPUYMOB.

Crincok BUZ0B 0€CIIO3BOHOYHBIX, COACPKAIIMUXCS B MHCEKTApUyME B KYJIbTYpe
no coctostHuto Ha 31.12.2009 r., Bkirowaet 127 Bunos: orpsan Coleoptera - 56 Bu-
noB (B T. 4. 13 BumoB B kokoHax), Phasmida — 30, Blattodea — 26, Diplopoda — 6,
Hemiptera — 2, Gastropoda — 7.
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Summary
TALLINN ZOO INSECTARY

Hannes Maripuu and Dmitriy Pshenichny
Tallinn Zoo, Estonia

Tallinn Zoo Insectary (Insectarium) has been working since 2007. It became
possible to open this department, still not having an official status, thanks to the
previously built compost center, where it had been planned to grow fodder insects
and compost worms. But, as we need very little fodder cultures, it was decided to
use the place for other invertebrates.

The fact that in our zoo we produce compost from organic waste was the most
important criteria for the choice of invertebrates which we started to breed. Of
course we started with beetles which feed their larvae with rotten organic waste.

Also, it was important for us that invertebrates had not been studied seriously
before, and lately there is much talk about the zoos as centers of biodiversity con-
servation propaganda.

So, having started with beetles, we then had cockroaches, then phasmids, snails
and many other interesting species. Also, we kept mantids for a certain time, but, as
it took too much time to work with them and they needed a lot of fodder insects of
various size, they were kept in our insectarium for a short time.

Our insectarium consists of two separate rooms on different floors, one of the
rooms, which is 16 square metres, is used for growing of the beetles larvae, and in
the other room, which is 24 square meters, there are terrariums with various inverte-
brates. In this room we arrange excursions only for experts.

Both rooms have air conditioning, providing the necessary temperature. As we
have local heating system, we mostly need to make the air cooler. The temperature
in the room for growing beetles larvae is kept between +21° and +23 °C, and in the
room with other invertebrates between +24° and +26 °C. We also use humidifiers.
The lighting is automatic and is regulated with the help of a timer. We use the
standard Exo Terrariums, and for lighting we use 13W lamps providing daylight
(made in Estonia) which are all connected.

There are 3 people in the staff of the Insectarium, and one of them is busy prac-
tically only with growing larvae. The members of the staff are always ready to help
and substitute one another. The large projects are being done together, helping each
other.

For the majority of walkingsticks living in our Insectarium, the leaves of rasp-
berry-bush are the main food in summer, and in winter we use oak-sprouts, so the
staff members of the Insectarium also take care of the raspberry bushes and are busy
with growing oak sprouts.
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As it is very important to keep the Insectarium clean, and it helps to avoid ill-
ness and pests, as well as "running species", we make a general cleaning of the room
once a week.

At the moment there is no permanent exhibition of invertebrates in Tallinn Zoo.
Therefore, we show the results of our work at the annual exhibition of invertebrates
which is organized for 3 years already. It usually lasts from the end of October till
March and is called "The Living Jewels and other bugs" (fig.1, 2).

In average, there are 30-40 species of invertebrates, and we try to make the ex-
hibition look somewhat different from previous ones.

The majority of our invertebrates were bought in Europe, and also in Japan and
Taiwan, from private breeding stations. And our first phasmids come from Moscow
and Riga Zoos. We have very close contacts with these zoos since then. Our cooper-
ation with Leningrad zoo is also worth mentioning.

So, considering all the above, we came to the conclusion that for keeping a
well-functioning, ideal insectarium it is necessary to:

* make the senior managers of the zoo interested;

* make the staff of the Insectarium seriously interested;

* make the breeding of fodder insects the duty of Food Insects department,
not

e of the Insectarium;

* keep the place as clean as possible;

* be purposeful and patient;

* encourage the staff to raise their professional level,;

* get acquainted with the work of the colleagues from other Insectariums.

The list of invertebrates kept in the Insectarium (as of 31.12.2009) include in
total 127 wvarious species: Coleoptera — 56 (include 13 species in cocoons),
Phasmida — 30, Blattodea — 26, Diplopoda — 6, Hemiptera — 2, Gastropoda — 7.
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MEXAYHAPOAHBIE H HAITHOHAABHBIE
PHTOCAHHUTAPHBIE CTAHAAPTBI ITO BBO3Y H
HCIIOAB3OBAHHIO HACEKOMBIX U KAEIIIEHX

M.K. Muponoea
Bceepocculickuii IEHTp KapaHTHHA PACTEHHM,
MockoBckas 001acTh, Poccust

Jlis mpoBefieHUsT HAy4YHBIX HCCIEAOBaHUM, B 00pa3oBaTEIbHBIX, KOMMEpUE-
CKHX, MHBIX IIEJIIX CYIIECTBYET HEOOXOIHMMOCTbh BBO3a U Pa3BEACHUS MHO3EMHBIX
OpraHu3MOB, B TOM YHCJIE HACEKOMBbIX W Kjeunied. BBo3uMble OpraHu3Mbl MOTYT
OBITh pEATbHBIMU WJIM MOTCHIUMAIbHBIMUA BPEIUTEISMHU PACTCHUM, PYTUX KUBBIX
OpraHu3MOB, yenoBeka. C HaKOIJIEHUEM MH(OpPMaLMK O HETATUBHOM BIIMSIHHH BBO-
3UMBIX MHO3EMHBIX OPraHM3MOB MEXJyHapOJHbIE U HAalMOHAJIbHbIE OpraHu3aluu
[0 3alllUTE€ PACTEHHM, KUBOTHBIX, OKPYXKAIOIIEH Cpeabl CTald pa3padaTbiBaTh U
IPUMEHSTh PyKOBOJACTBA 10 PErJIAMEHTAllMKM BBO34, BBITYCKAa U MCIOJIb30BAHUS UH-
TPOJIYLIEHTOB.

BB03 WHO3€MHBIX OPraHU3MOB PETYIUPYIOT B HACTOAILLIEE BPEMS TPU MEKIY-
HapOJHbIE KOHBEHUMH: MexayHapoaHass KOHBEHIMS IO 3alluTe pacTeHUM
(www.ippc.int), KoHBEHIMS 1O COXpaHEHUIO OHOJOTHYECKOro pa3sHooOpaszus
(www.cbd.int), KouBeH1IMsI 0 MEXIyHApOJAHOW TOPTOBJIE€ PEIKUMH BUJAMU JTUKUX
JKUBOTHBIX M pacTeHUN (WWW.cites.org).

N3 nanbomnee 3HAUMMBIX CTaHJAPTOB B 3TOM 00JIaCTH, MOATOTOBICHHBIX CEKpe-
TapyuaToM MEXIyHapOJIHOM KOHBEHIIMW MO 3aIUTE PACTCHUM, CIEIYEeT OTMETHUTH
MEXAYHAapOJHbIMA cTaHaapT 1o (urocanurapaeiM Mepam MCOM Ne3  «Pykooa-
CTBO I10 3KCIIOPTY, NEPEBO3KE, UMIIOPTY U BBIITYCKY areéHTOB OMOJIOTMYECKOW OOpb-
Obl ¥ JAPYTHX MOJIE3HBIX OpraHM3MOB» JlaHHBIA CTaHJApT HAINpaBJieH Ha olecrieye-
HUEe 0€30MacHOCTH MepedYrClIeHHBIX nporeayp. O0mue uaen 3Toro cTanaapTa pas-
BUBAIOT U JICTAM3UPYIOT PETMOHATIBHBIE CTaHIAPTHI.

B Esponelickoii 1 Cpenn3eMHOMOPCKOM OpraHU3aldd MO 3allUTE PacTEHUHN
3TO cTaHJapThl O (purocaHuTapHeiM Mepam PM 6/1 «IlepBoHayanbHbIi BBO3 UHO-
3eMHBIX areHTOB OMOJIOTMYECKOTO0 KOHTPOJS JIS MCCIENOBAaHUNA B KOHTPOJUpPYE-
MBIX yCIOBHSIX», PM 6/2 «BB03 1 BBIIIYCK areHTOB OMOJIOTMYECKOTO KOHTPOJIS» U
PM 6/3 «Ilepeuenb areHTOB OMOJOTUYECKOTO0 KOHTPOJIS, UCIOJIb3YEMbIX B PETHOHE
EO3P» (www.eppo.org).

B EBpocoro3e BBO3 M HMCHOJB30BAHUE MHO3EMHBIX OPraHU3MOB DPETYJIHPYIOT
3akoHonarenbHbie akThl: JlupextuBa 2000/29/EC mo 3amuTHBIM MepaMm MpeaoT-
BpalleHUs] MPOHUKHOBEHUSI B CoOOIIECTBO OPraHU3MOB, OMACHBIX JUISl PACTEHHI
WIA PaCTUTEIBHBIX MPOAYKTOB, U MPOTUB UX pacmpocTpaneHus: B mpenaenax Cool-
mecTBa, a Takke JlupextuBa 95/44/EC no ycraHoBieHuro yciaoBuii BBo3a B C000-
IIECTBO HEKOTOPBIX BPEIHBIX OPraHU3MOB, PACTEHUIN U PACTUTENbHBIX IPOIYKTOB B
HayYHBIX, ONBITHBIX LEJSX U JJIsl CEJICKIIMOHHOM paboThl (WwWw.europa.int).
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B CeBepoamepukaHCKON OpraHu3allMd IO 3alUTE PACTEHHI pa3paboTaHbl
CJIEYIOLIME PErMOHANIbHBIE CTAaHAApThl MO (urocaHuTapHbiM Mepam: RSPM No7
«PyKOBOJICTBO MO 0OpalIEHUIO 32 pa3pelIeHueM O TIEPBOHAYAIBLHOM BBIITYCKE MHO-
36MHBIX PACTUTENbHOSIHBIX areHTOB OMOJIOTMYECKOro KOHTpois»; RSPM Nel2
«PyKkoBOACTBO MO OOpAILEHUIO 32 pa3pelIeHUEM O NIEPBOHAYAIBHOM BBIITYCKE MHO-
3€MHBIX SHTOMO(AroB-areHTOB OMOJOrn4eckoro KoHTpois»; RSPM Ne22 «Pyko-
BOJACTBO IO KOHCTPYHPOBAHHUIO M HCIIOJIb30BAHUIO TNOMEIIECHHUN IS COIAEPIKAHMS
HACEKOMBIX U KIICHIEH - areHTOB OMOJIOTHYeCKOTO KOHTPOJs»; RSPM No26 «Pyxko-
BOJICTBO 110 cepTU(UKAIMU OECIO3BOHOYHBIX — areHTOB OHMOJOTHMYECKOTO KOH-
TpoJisi, BBO3UMBIX B cTpaHbl peruoHa CAO3P»; RSPM Ne29 «PykoBoacTtBo mo 00-
palllEeHHIO 3a Pa3peIIeHUEM O BBIITYCKE HACEKOMBIX-ONBUIUTENEH (KpoMe poaa Apis)
B cTpaHax peruona CAO3P» (www.nappo.org).

Kpome pernonansnsix cranpapros, B CIIIA n Kanage cymecTByroT Haumo-
HaJbHBIE CTAHJIAPTHI, PErJIAMEHTUPYIOIIME BBO3 M MPUMEHEHHE MOTEHLIUAIBLHO He-
0e30MacHbIX OPraHU3MOB.

HanuonanbHble CTaHAAPTHI CYLIECTBYIOT U B CTpaHax IPYTUX PErMOHaIbHBIX
opranusanuii. OCOOEHHO CTPOrHe OHU B CTpaHax, HanboJsee 00eCIOKOEHHbBIX (PUTO-
CaHUTAPHBIM U JKOJIOTMYECKUM OJIaronojlyuneM CeJIbCKOIro, JIECHOTO XO35HCTBa,
OKpY’Karollen cpensl, Takux Kak Asctpanusa u Hosas 3enannus.

JUIs. KOHTpOJI BBO3a, IOMHMO CTaHIApTOB, CIYXaT MEPEYHU PETyIHPYEMBIX
OpPraHM3MOB KaK BPEIHBIX, TaK U MoJie3HbIX. [lepeuHn MOryT ObITh pernoOHaIbHBIMU
Y HAllMOHAJIHBIMHU.

Hecmotpss Ha MHOTOOOpa3ue (GopMm peryaupoBaHusi BBO3a U MCIIOJIb30BAHUS
YKUBBIX OPraHU3MOB Pa3HbBIMU CTaHJIAPTaMH, COOJIOJEHUE CIEAYIOIIUX OCHOBHBIX
TpeOOBaHMI1 U BBHIIOJTHEHHUE MPOLIEAYP ABISIOTCS OOIMIMMHU:

— TpeboBaHUS MO JOKYMEHTAllMM B OTHOLIEHUM LIEJIEBBIX OPraHU3MOB, OLIEHKE

MOTEHI[MAJIBHOIO PUCKA U SKCTPEHHBIX JIEUCTBHM, a TAK)KE YCIOBHM coaepika-

HUSl UHTPOYLICHTOB;

— MPOUEAYPHI M0 Pa3peIICHUI0 BBO3a, COACP/KAHNS U BBIITYCKA KUBBIX OPraHM3-

MOB;

— MpOUEAYpHl IO MNPOBEJECHUIO MOHUTOPUHIA U OLICHKE PE3yJIbTaTOB MHTPOIYK-

MU, TPUMEHEHHUIO 3KCTPEHHBIX MEpP W OINOBELIECHUIO B Ciydyae HE0OXOJMMO-

CTH.

Hcemounuku ungpopmavyuu/ References

EBponeiickas n CpeauseMHOMOPCKAasi OpraHu3amnus no 3ammure pacrennii (Eu-
ropean and Mediterranean Plant Protection Organization): www.eppo.org;

EBpocoro3 (European Union): www.europa.int;

KonBenuusi no coxpanenunio 6umopasnoodpasus (Convention on Biological Diver-
sity): www.cbd.int;

Me:xkayHapoaHasi KOHBeHUMA 1o 3amuTte pactenuii (International Plant Protec-
tion Convention): www.ippc.int;
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CeBepoamMepukaHckas opranuzaunusi no 3ammurte pacreHuii (North American
Plant Protection Organization): www.nappo.org.

Summary

INTERNATIONAL AND NATIONAL PHYTOSANITARY
STANDARDS FOR IMPORT AND RELEASE OF INSECTS
AND MITES

Mariam Mironova
All-Russian Center of Plant Quarantine, Moscow region, Russia

There is a need to import and rear alien organisms including insects and mites
for research, educational, commercial and other purposes. Imported organisms may
be actual or potential pests of plants, other living organisms and humans. Infor-
mation on negative impact of imported alien organisms having been accumulated,
international and national plant, animal and environment protection organizations
started to develop and apply guidelines on regulating import and release of intro-
duced organisms.

Import of alien organisms is regulated by three international conventions: /n-
ternational Plant Protection Convention (IPPC), Convention on Biological Diversity
(CBD) and Convention on International Trade in Endangered Species of Wild Fau-
na and Flora (CITES).

Out of the most relevant IPPC standards in this field ISPM Ne3 Guidelines for
the export, shipment, import and release of biological control agents and other ben-
eficial organisms should be particularly noted. This Standard aims at simplification
of safe export, transporting, import and release of biological control agents and oth-
er beneficial organisms. The general ideas of this Standard are developed and speci-
fied in Regional Standards.

In the European and Mediterranean Plant Protection Organization (EPPO), the-
se are Standards on Phytosanitary Measures PM 6/1 First Import of Exotic Biologi-
cal Control Agents for Research under Contained Conditions, PM 6/2 Import and
Release of Exotic Biological Control Agents and PM 6/3 List of Biological Control
Agents Widely Used in the EPPO Region.

In EU import and use of alien organisms is regulated by the following legisla-
tive acts: Directive 2000/29/CE on protective measures against the introduction into
the Community of organisms harmful to plants or plant products and against their
spread within the Community and Directive 95/44/CE 1995 establishing the condi-
tions under which certain harmful organisms, plants, plant products and other ob-
jects listed in Annexes I to V to Council Directive 2000/29/EC (77/93/EEC) may be
introduced into or moved within the Community or certain protected zones thereof,
for trial or scientific purposes and for work on varietal selections.
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The North-American Plant Protection Organization (NAPPO) developed the
following Regional Standards on Phytosanitary Measures: RSPM No7 Guidelines
for Petition for First Release of Non-indigenous Phytophagous Biological Control
Agents; RSPM Nel2 Guidelines for Petition for First Release of Non-indigenous En-
tomophagous Biological Control; RSPM Ne22 Guidelines for Construction and Op-
eration of a Containment Facility for Insects and Mites used as Biological Control
Agents; RSPM No26 Guidelines for certification of commercial arthropod biological
control agents moving into NAPPO member countries; RSPM Ne29 Guidelines for
the Petition for Release of Non-Apis Pollinating Insects into NAPPO Countries. Be-
sides Regional Standards, the USA and Canada have national standards regulating
import and use of potentially dangerous organisms.

Also, there are national standards in the countries of other RPPO. They are es-
pecially stringent in such countries as Australia and New Zealand which are particu-
larly concerned with phytosanitary and ecological well-being of agriculture, forest-
ry, and environment.

Besides standards, lists of regulated organisms both harmful and beneficial are
used to control import. These lists can be regional and national.

Notwithstanding the variety in the forms of regulating import and use of living
organisms stated in different standards, the following basic requirements and proce-
dures are general:

— documentary requirements related to the target organism, to potential hazards
and emergency actions, to research in quarantine;

— procedures of permit for import and release;

— monitoring and evaluation of introduction, emergency measures and communi-
cation.
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K BOIIPOCY BHOAOTHH, COJIEPIKAHHUS U PA3BEIEHHSI
B HHCEKTAPHH GRYLLOMORPHA DALMATINA (OCSK.)
H DIESTRAMMENA (TACHYCINES) ASYNAMORA (AD.)
(INSECTA: ORTHOPTERA)

1 - 2
ATl Muxaiinenko, “A.A. beneouxmoe
1 .
borannueckuii cag MOCKOBCKOI0 rocy1JapCTBEHHOI0 yHUBEpPCUTETA, Poccus
2
Kad. snTroMonorun MockoBCKOTo rocyJapcTBEHHOTO YHUBepcuTeTa, Poccust

[To cambiM mocneqaum aanabM (Gorochov, 2009), na Tepputopun Poccun u
COTIPEAETBHBIX C HEH CTPaH M3BECTHO 3 BHJIa aOCOTIOTHO OECKPBUIBIX CBEPUYKOB PO-
na Gryllomorpha Fieb. (Orthoptera, Gryllidae). Hanbonee mupoko pacrnpocTpaHeH-
Hast G. dalmatina (Ocsk.) uzBectna u3 crpan IIpuuepnomopckoro (Poccus, Ykpau-
Ha, AOxasus, ['py3us, Uepnoropus, Xopsatusi) u Cpenuzemunomopckoro (Mramus,
['penust) pernoHoB. JIBa Apyrux BuAa pacnpoCTpaHEHbl MeHee MHUPOKo: G. sovetica
Gor. u3BectHa u3 Kazaxcrana, Apmenun u AzepoOaiipkana, a G. miramae Medv. —
u3 Poccun, Ykpaunsl, Kazaxcrana u Y36ekucrana.

Hanmarckuii cBepuok G. dalmatina XuBET B JeCy MOj KaMHSMH, HO BCTpeda-
€TCsl ¥ B TOJ[BaJlaX CEJICKUX JOMOB. /[Be mapbl aToro Buaa (puc. 1) ObUTH MONMaHBI
B Kpeimy (KpbiM, Anymira, non kamasmu, VIII 2006, A.B. TumoxoB). K aBrycry
2009 r. B KyJIbTYpE COAEPKAIOCH 3-€ TOKOJICHHE CBEpUYKOB. Yncino ocobeit B 4-om
MOKOJICHUM HACUUTHIBAIO UyTh Oojiee COTHH. Pa3BuTHe sUI JUITUTEIBHOE, OTPOXKIE-
HUE€ CWJIBHO PACTSIHYTO. BBIXOJ JTUYMHOK U3 ML, OTJIOXKEHHBIX B aBrycre 2009 r.,
Havasics 13 Hos1Opst 2009 1., a oTAEIbHBIC TUYMHKA MPOIOJIKAIN BBIXOIUTH 10 28
despansg 2010 r. Cragus uumdsl y G. dalmatina nponomxkanacek 2,5-3 Mec., uMaro
MOTJIO ITPOKUTH 3-4 Mec.

N camupl, u camku G. dalmatina B ”HCEKTapuu BeNM MPEUMYILIECTBEHHO CyMe-
peuHblii 00pa3 ku3HU. Bech AeHb OHU CKPBIBAJUCH MO PA3IMYHBIMU YKPBITUSIMU
(cyxue JIUCThsI, KYCKH KOpPbl, KAMHM U T.II.), U TOJIbKO C HAaCTYIUICHHEM CyMEpeK
HAaYMHaJIW aKTUBHO IMEpPEMEIAThCS, 4acTO BBIXOAA M3 YKpbeiTMH. Kak mnokaszanu
HAIlld HCCJIEOBaHMs, BHOpallMOHHAs KOMMYHHUKAIMsl OOOUX TIOJIOB BKIIIOYAET
HanboJiee NPUMUTUBHBIE yIapHbIE U TPEMYJIALIMOHHBIE CUTHABI, PETUCTPALIUIO KO-
TOPBIX MPOBOAUIHU 1O oTpadoranHon metonuke (benenuxros, 1998). Temmneparypa
BO BpeMsl 3amnuceil coctaisiia +24 °C.

VY oauHOYHBIX 0CO0EH BUOPOCUTHAIIBI 3apETUCTPUPOBATh HE yaanock. Ilpu co-
JEp’)KaHUKM CaMLOB IpynrnamMu OCOOHM pacHpelessuIuCh M0 YKPBITUSM PAaBHOMEPHO,
n30eras KOHTaKTa JIpyr ¢ Apyrom. Ilepuoandecku B OTBET Ha BUOpALMU, CBSI3aHHBIE
C NEepEeMEILECHUEM WM MUTAaHUEM HEKOTOpPbIE OCOOM pPE3KO B3AparvBalid, U3/aBas
BBICOKOAMIUIMTYHBIN Mysbc. OUEBUIHO, TAKOW CUTHAJ UTpal POJIb MpPELyIpekIe-
HUS O PUCYTCTBUU HA TEPPUTOPUU JIpyroil ocoOu. Takoi ke CUrHa u3gaBaiu He-
pEelEenTUBHbIE CAMKH, HE TOTOBBIE K CIIAPUBAHUIO, MBITAsICh OTOTHATH OT ce0s camIia.
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Puc. 1. Camer (cBepxy) u camka Gryllomorpha dalmatina (Ocsk.) u3 Anymter (¢o-
To A. benenukrona).

Fig. 1. Male (from top) and female Gryllomorpha dalmatina (Ocsk.) from Alushta
(photo by A. Benediktov).
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Hauano 3aBepuieHHE
KONIYIALHHA KONyJIAIHH

OTansl NpHOIHIKEHHUS Konynanus

30 ¢

Puc. 2-4. OcumiiorpaMmbl TPEMYJISIIUOHHBIX CUTHANIOB (2, 3) 1 BUOpanuii Bo Bpe-
MsI TIPEKOMYJIAIMOHHBIX Tiepementienunit (4) camma Gryllomorpha dalmatina (Ocsk.)
BO3JIE CAMKH.

Figs. 2-4. Oscillogramms of tremulatory signals (2, 3) and male courtship moving
vibration (4) near female Gryllomorpha dalmatina (Ocsk.).

B Takom ciyuae camell MHOTJA M3/1aBajl KOPOTKHUE TPEMYJISIIIUOHHBIE CEPUU
nuTenbHOCTRI0 200-400 Mc, Ipoka BCeM TEJIOM Bo3Jjie caMKH (puc. 2, 3).

[Ipn moacaxuBaHUM K caMIly CaMKHM €ro IOBEJEHUE PE3KO MEHSUIOCH: caMel]
HAayWHaJ MPOSBIATh K HEW MOBBIINICHHBIN MHTEPEC, aKTUBHO IMEPEMEIAIICS BO3JIE
Hee, II0CJIE YEero pacroiarajics psiaoM, HE HapajulelIbHO, a I0J YIJIOM, HEMHOTO
COOKY M BIEpeay, a 3aTEM HAayMHaJ MEPUOJUYECKH MEIKUMHU IIAKKaMHU MATUTHCS
Ha3aJl, ObITAsICh MO3TAITHO NPUOIU3UTHCS K CaMKEe M MOANON3TH noja Hee. Kaxpri
13 3TanoB aBwxkeHus cocrasisn 0,8-1,5 ¢ ¢ may3amu 4-10 ¢ u compoBoxkaancs xa-
pPaKTEpHBIMH IIYMOBBIMH BHOpamusiMu OT mepememieHus camua (puc. 4). Camery
npuOIMKaiCcs BIUIOTHYIO K caMKe 3a 7-12 Takux 3TanoB M OKa3bIBaJICs MO HEM, 1o-
cjie 4ero, npu OJaronpusTHOM CTEYEHUH OOCTOSATEIbCTB, HAUMHAIACH KOIYJISIIHS.
CnapuBanue anuiachk 0Kosio 1,5 MuH, U 1ocie napa pacxoAuiiach, a cCaMKa MpUcTy-
naja K moeJlaHuio crepmarodopa.
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Opanxepeiinubiit ky3Heuuk Diestrammena (Tachycines) asynamora (Ad.) (puc.
5) npoucxoaut u3 KOro-Boctounoit Azun (nientp. u 1oxH. Kutait) (Otte, 2000), u B
HACTOSIIIIEe BpEMS IIMPOKO pPaACCENMWICA MO BceMy MUpY. Ero MOXHO BCTpPETHTH B
TEIUIBIX W BJIAYXKHBIX MECTAX B HEXKHJIBIX MOMEIEHUAX (OpaHKepeu, TOPOJCKHUE MO/I-
BaJIbl U CETU MOA3EMHBIX KOMMYHHKAIIMI),  UHOT/IA — B KWJIbIX (BAHHBIE KOMHATBHI).
bein onmcan u3 Cankt-IlerepOyprckoro 6otanudeckoro cana (Adelung, 1902), a
IIEPBBIE CBEICHMS O HAXOJKAX ATOro BUAA B MOCKBE OTHOCATCS K JOPEBOJIOLMOH-
HoMy BpemeHu (bonabipes, 1911). HecmoTpst Ha CBOIO Kaxkyllyrocsi HEIPUXOTIIU-
BOCTh U BBICOKYIO IUIOJOBUTOCTh OPAaH)KEPEUHBIM KY3HEUUK SIBJISIETCS HEMPOCTHIM
00BEKTOM JIsl KyJIbTUBUPOBAHHSI.

Heckonbko ocobeii, otnoBinennsix B MockBe H.A. Anemo B oktsiope 2009 r.,
o mo0e3Ho npenoctasieHsl O.C. KopcyHoBckoi. M3 OTIOXKEHHBIX CaMKaMH
SIWI] JIMYUHKHA BBIIUIM 4Yepe3 2-3 mec.; manmee 3-3,5 mec. muio pa3BuTue HUMQ.
B3pocioe HacekomMoe MOTJIO MPOXKUTH 4 1 6oJiee Mec.

Kakue-n1n0o BUOpallMOHHBIE CUTHAJBI Y OPAaHKEPEHHOro Ky3HEUHKa HaMm 3ape-
TUCTPUPOBATH HE YJ1aJIOCh.

G. dalmatina v D. asynamora o0Hapy>XMBalOT KOHBEPIreHTHOE CXOJICTBO B
okpacke (nécrpasi, pacuJeHsoIas), YTO BbIIAET B HUX CKPBITHBIX JIECHBIX OOUTaTE-
Jieil, He CKJIOHHBIX 3a0UpaThCs IIyOOKO B MOJ3€MHbBIE MTOJIOCTH.

JlanMaTckuii CBEPYOK M OpAHKEPEHHBIM Ky3HEYMK TOJIEPAHTHBI K clabomy
CBETY, IMOATOMY UX HE 00s3aTeNIbHO COJEP)KaTh B IMOJIHOM TEMHOTE, HEJb35 JIUIIb
BBICTABJISITh CAJIKU Ha MPAMOU COJHEYHBIN CBET. AKTUBHOCTh HAYUHAETCS B CyMep-
kax. Jlns oborpeBa, a Takke HaOJIONEHUN 3a HACEKOMBIMU B BEUEpPHEE M HOUHOE
BpeMsi ya0OHO HCHOIB30BaTh KpacHy (oTomammy, WM OOBIYHYIO, TOPAIIYIO
BIIOJIHAKANA (HapUMeEp, BKIIOUEHHYIO uepe3 nuoA). JJonoaHuTenbHbIMH HCTOYHU-
KaMHM TeIula MOTYT CIIY>KHTh IUIACTUHYATHIE HarpeBaTENH, IOMEIIEHHbIE MO CaJIOK,
WIM pa3MellleHne cajika BOJIM3M O0aTtapeu HEHTPATIbHOTO OTOIICHUS.

MpI conepskanu 3TH BUABI B CTEKIISIHHBIX M TUIACTUKOBBIX EMKOCTAX 00BEMOM
okoyio 20 JI, B KOTOPBIX CETKOM ObLIO 3aTSIHYTO NPUMEPHO IMOJOBUHA IUIOIIAIN
KPBIIIKH, YTO HE COBCEM ONTHUMAJIBHO C TOUKHU 3PEHHS YCIOBHM XOpOIlei BEHTUJIS-
1107078

IIpu coBMeCTHOM cojep>KaHUU CO3AABAJICS TEMIIEPATypHBIM rpaiueHT +16+26
°C, B Ipejiesiax KOTOporo HaOI01aI0Ch pacipeaeicHue ocooei 000uX BUIOB B CO-
OTBETCTBUHU C TE€PMOIIpePepeHyMOM Kaxkaoro u3 Hux. Hacekombie B cajake rpyi-
MUPOBAJIUCh KaK OJHOBUJOBBIMU CKOIUICHUSIMU, TaK M CMELIAHHBIMU (pEXKE), UTO
CBSA3aHO HE TOJIBKO C MPEANOYTEHUEM OIPEACIEHHON TEMIIEPATypbl, HO U C MEXBH-
JIOBOW KOHKYPEHLIUEH.

BbIssICHUIIOCH, YTO, KaK IIPU COBMECTHOM, TaK W MPHU Pa3ACIIbHOM COJAECPKAHUU
3TUX BHUJIOB, IIpeanoyuTaemas temmneparypa aia D. asynamora +24 °C, a nns G.
dalmatina +26 °C. B oTinuue OT 1aJMaTCKUX CBEPUKOB, OpaHXKEPEHbIE Ky3HEUH-
KU, MUPSICh C HEJOCTATOYHO XOPOILIEH BEHTUIISIIUEH, MPEANOYUTAIN B CAJKE MECTa
C MOBBILIEHHON BJIAXKHOCTBIO.
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KanuunOann3M mo OTHOILIEHUIO K JIMHAIOIIUM OCOOSM CBOEro BHUAA JUIT 000MX
BUJIOB HE OTMEYEH, 00Jiee TOro, MPU MOCTOSHHOM HAJIMYUU CBEXUX KOPMOB HE OT-
Meyvalics U epeKpECTHbIA KaHHUOanu3M. TeM He MeHee, Mbl HE COBETYEM JIepKaTh
3TH BHUJIBI BMECTE, TaK KaK JTAJIMATCKHE CBEPUYKU OKa3aJUCh OOJee arpecCUBHBIMU,
YTO BBIPAKAIOCH B U3THAHUU OPAH)KEPEHHBIX KY3HEUHMKOB U3 YKPBITHUHA U B KOHEU-
HOM MTOI'€ MOIJIO IIPUBECTU K CHHKEHHUIO YCIIEXa UX PA3MHOXKEHUS.

CyOcTpar mansg oTKIaaKu suil — TOJCThIN (7-10 cM) ciioit peIXJoi mouBbl 6€3
IpUMECH TIUHBI U necka. Hannumne B Hell 0€ClIO3BOHOYHBIX (A0X/AEBbIE YEPBH, KO-
CTSIHKHM, MOKPHIIBI) HEXKEJIATEJIbHO JUIS MPSMOKPBUIBIX, T.K. IOBPEXAAKOTCA OTJIO-
JKCHHBIE B IIOYBY fWLA. Slla OpaH)KEPENHBIX Ky3HEUMKOB TAK)KE YyBCTBUTEIIBHBI K
TpUOHBIM MOPAXKEHUSIM, 110 ITOU MPUUMHE HE ClIeAyeT OpaTh BEPXHUE CIOU MOYBHI B
MECTaxX C BHICOKOW YMCIIEHHOCTHIO HACEKOMBIX, MJIU K€ OHa JJOJHKHA ObITh Mpomape-
Ha. KomieM0o0J1bI B cafikax ¢ NpsSMOKPBUIBIMU Bpea HE MIPUYUHSIOT.

B kauectBe ykpbITHUl 110 JauTeparypHbiM AaHHbIM (OrHeB u ap., 2004) Obuin
UCIOJIb30BaHbl KUPIUYHU C MOJOCTSIMH, a JUJIi HUM(} — MNPOULIOTOAHUI TyOOBbII
onana. OpaHxepeiHble Ky3HEUHKH BCEM YKPBITUSAM MPEANOYUTANIN MTOJIOBUHKHU TJIU-
HSIHBIX TOPLIKOB.

IleperpeB, Kk KOTOPOMY JIOCTaTOYHO TOJIEPAHTHBI IPSIMOKPBIIBIE OTKPBITBHIX
IPOCTPAHCTB, ISl PACCMOTPEHHBIX BHUJOB HEJONYCTHUM: OH I'yOMTEIBbHO BO3JEH-
CTBYET Ha IOJOBbIE MPOAYKThl HacekoMbix (KopcyHoBckasi, auuHOE cooOlieHue),
YTO MOXET MPUBECTH K MOJHOU CTEPUIIBHOCTH KyJIbTYpbl. OCOOEHHO UyBCTBUTEIb-
HBI K [IEPETPEBY OpPaH)KEPEUHBIE Ky3HEUUKH.

Kopm mns G. dalmatina: xamycta Bcex COpPTOB, XJieO, MOPKOBb, MOMHUJIOPHI
(Tomatsl), cyméHnas qadHus U raMMapyc, 0JI0KH, canaT, MEPTBBIE HACEKOMBIE (I10-
TUOIINX OT KUIIEYHON MH(PEKIMH 1aBaTh HEJb35).

KopMm nmnst D. asynamora: npunaBieHHbIE HACEKOMbIE (CapaHya, MyXH) U MOK-
pULbI, CyXOil raMMapyc (clierka yBJIaKHUTh U HE OCTaBIIATH 00jiee CYTOK), KUTaii-
ckuil canat (Brassica Sp.) ¢ MATKMMH JIUCThAMHU, SI0JIOKH (JaBaTh 0€3 KOXKYPBI, T.K.
OpaHKepeiiHble Ky3HEUMKH OYEHb YYBCTBUTEJIBHBI K Cle[aM MECTULUI0B Ha HEl),
pe3aHble Oryplibl, Oenblil XJ1e0, MOPKOBb.

BnusiHue 10noaHUTENbHBIX UICTOYHUKOB KalblMsl B ULIE (MEJ, IITYKaTypKa) U
KOHLIEHTPaTOB BUTAMUHOB Ha Pa3BUTHE 3THX HACEKOMBIX HaMU HE IIPOBEPSUIOCH,
0JIHaKO MOXeT ObITh Tosie3Ho (OrHeB u ap., 2004; Anemio, 2008).

B 3akiitoueHue aBTophl BeIpaxkaroT npusHaresnbHocTh H.A. Anemo u A.B. Tu-
MOXOBY 3a IpPEAOCTaBJICHHBIA MaTepuasn JUlsl MOJYyYEHUS KYyJIbTYp HAacEKOMBIX, a
taxke O.C. KopcyHOBCKOM 32 KOHCYJIbTallUU.

PaGoTa momnepskana mporpammoii «buomornueckoe pasHOOOpa3ue: CTPYKTypa,
YCTOMYMBOCTB, 3BoIroMA» (rpoekt PHIT 2.1.1.7167).
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Puc. 5. Camern (cBepxy) u camka Diestrammena (Tachycines) asynamora (Ad.) u3
Mockssl (hoTo A. benenukTona).

Fig. 5. Male (from top) and female Diestrammena (Tachycines) asynamora (Ad.)
from Moscow (photo by A. Benediktov).
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Summary

TO BIOLOGY, KEEPING AND BREEDING OF
GRYLLOMORPHA DALMATINA (OCSK.) AND DIESTRAMMENA
(TACHYCINES) ASYNAMORA (AD.) (INSECTA: ORTHOPTERA)

IN THE INSECTARIUM

'Andrey Mikhailenko and *Alexander Benediktov
' The Botanical garden of Lomonosov Moscow State University, Russia
*Entomology Dept. of Lomonosov Moscow State University, Russia

Gryllomorpha dalmatina and Diestrammena asynamora (fig. 1-5) — perfectly
wingless orthopterans with convergently variegated dismemberly coloration. In the
nature they live in the woods and not deeply in cavernities. During keeping these
orthopterans one needs to consider its tolerance for faint light and bad ventilation,
but sensitivity for overheating and for deficiency of moisture. Temperature for G.
dalmatina +26 °C, and for D. asynamora +24 °C is preferable). We are keeping
these species conjointly, however it is not a good idea, because although cannibal-
ism is not registered, but interspecific concurrent interactions are present. Food
sources for G. dalmatina and for D. asynamora are bread, various vegetables and
fruits, fresh and dry dead invertebrates. A sources of calcium and concentrates of
vitamins is desirable as addition to food. These orthopterans have needed various
ceramic cavities as a cover and pulling-down oak leaves as a cover for nymphs. We
use a loose soil 70-100 mm thick as a substrate for ovipositing. Incubatory period
for eggs of G. dalmatina is 3-6 months long, a nymph grows up 2,5-3 months long,
and imago living duration is about 3-4 months. And in D. asynamora eggs develop
about 2-3 months, nymphs — 3-3,5 months along and imago live more then 4
months.
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A3AIIOAHC: MY3EHN JXHUBbIX HACEKOMBIX
ITPOBHHIIHUH ITAAYS, HTAAUS

Anuyo Mopemmo
I3AIIOJINC, TTanys, Utanus

HUcroxku

[IpoexT «My3eii )KuBBIX HaceKOMBIX, D3anonucy» (Esapolis), 611 Hauat B [1a-
nye 3 mas 2008 r. [IpoBuHLIMaIbHAS aIMUHUCTPAIMs XOTEJIa BOCCTAHOBUTD 3aHUS
NHcTUTyTa MIETKOBOJCTBA, YKPEIUIsIi TEM CaMbIM CYIIECTBYIOIIEE KYJIbTYpHOE U
UCTOpUYECKOE Hacyeaue ropoaa. s penienus aMOuno3Hou uaen co3ganus Llen-
Tpa Hay4HOro oOpa30BaHMSI W HAYYHBIX HCCIEIOBAaHUM, CIIOCOOHBIX MPHUBJICYb U
BJIOXHOBUTb UIIUPOKYIO OOIIECTBEHHOCTh, AJMUHUCTpAMs MPOBUHIIMU HAILIa
naptHepa B aune doma 6abouek “Butterfly Arc”. 3manue Obuio BOCCTaHOBJIEHO U
OCHAII[EHO UHHOBAIIMOHHBIMU TeXHOJIOTUsIMU (50 reoTepMalibHBIX CKBAXHUH, TEIIO-
BbIX HacocoB, 500 M? oToraapBaHMUECKUX MaHENEH U APYrUX CPEACTB IKOHOMHHU
JJIEKTPUYECTBA M BOJOCHAOXKEHMSI) M Cpa3y CTajl0 CHUMBOJIOM SKOJIOTHYECKOU
YCTOWYMBOCTH, OJarojapsi HE3aBUCHUMbBIM MCTOYHHKAM DHEPTHUU M B pe3yJbTaTe
orcyrcTBus BBIOpocoB CO, (puc. 1, 2).

JlesiTeJIbHOCTD

My3ei Hagalicsl ¢ BBICTABOK IIEJIKOBUYHBIX YEPBEH, BOCCTAHOBIICHUS MY3€H-
HOW KOJUIEKIMH Ieyka [X - nmepBoi mojioBUHBI XX BEKOB, BBICTABKA MEIOHOCHBIX
m4ell U UX MPOAYKIIMH, C €CTECTBEHHOHAYYHOTO KaOMHETa, IBYX BHICTABOK, KOMOU-
HUPOBABIINX JKUBBIX HACEKOMBIX M X (OTOrpaduu, a TAKKE C CO3IaHUS UTPOBOM
U oOydJaromiel TIUIOMaaKu JJisi  JeTei, Ha3BaHHOW «CTpaHa HACEKOMBIX»
(“Insectsland”). /lanee nmocnenoBano cozmpanue 4D kuHOTeaTpa U BhIcTaBOK: «Hace-
KOMBIE U JAPY3bsi» — O CXOJCTBE U PAIMYMAX MEXKY HACEKOMBIMU U JAPYTUMU KU-
BOTHBIMH, «[Ipom3BoguTenn BomokHa», «Cadapu ¢ HaCEKOMBIMH», «ApaxHO(dO-
ous», «IBOMIONMS HACEKOMBIX» U «AJanTalud HaceKOMbIX». My3seil Obut obora-
nieH B 2010 r. HOBBIMU 3KCITIOHATaMM, HAUMHAS C SKCIIOHATOB TPAAULIMOHHOIO IIEJI-
KOBOJICTBA, PEAKUX U IIEHHBIX WICHHUCTOHOTHX, OOIIECTBEHHBIX HACEKOMBIX, CKa-
309HOTO aKBapuyMma C OCCTIO3BOHOYHBIMHU KOPALIOBBIX PU(OB, HEOOBIKHOBEHHBIX
HACEKOMBIX-XUIITHUKOB U COKPOBUII OMOJIOTHYECKOTO pazHOOOpa3us W 3aKaHUMBasI
VHHOBALIMOHHOM CHUCTEMOW MaplipyTa Ui IOCETUTENIEH, BKIIOYAIOLIEHM TECTHI,
BUKTOPWHBI, BUPTyaIbHBIC YHTOMOJOTUYECKHAE KOJUICKITUHU, (GoTorpaduu M BHJECO,
KOTOpbIE MOTYT OBITh OTHpaBJICHBI JOMOHN uepe3 MHrepHeT. MHTEpaKTHBHOCTH
o0ecrieuynBaeTcs aBaHrapAHbIMU CHUCTEMaMM, TAKUMH KaK CEHCOpPHbIE DKpaHbl, 1[Be-
TOBBIC KIJIABHUILIH, «YEJIOBEKA-HACEKOMOTO», a TaKX€ JBYMs HOBBIMU TE€ppapUyMa-
MU, TJi€ MOCETUTENh MOXET MOYYBCTBOBATh CE0sl HEMOCPEICTBEHHO B Cpe/ie Hace-
KoMbIX. KpoMe Toro, K meaKoTKaueCcTBY U MHTEPAKTUBHBIM Ja00OpaTOpUsIM HACEKO-
MbIX OyayT q00aBlIeHBI JBE HOBBIE JIAOOPATOPHUH, KOTOPBIE MO3BOJIAT MPOBOAUTH
yBJIEKaTEIbHbIE MUKPOCKOTTMYECKHE HAOIIOJECHUS U JIeJIaTh BEJIUKOJEIHbIE MAaKPO-
dboTorpadumu.
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Puc. 1. 3nanue My3sest ®KUBBIX HacEKOMBIX J3anonuc (poto 3. MoperTo).
Fig. 1. The building of Living Insect Museum, Esapolis (photo by E. Moretto).
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Puc. 2. Bectu6tons My3est ®KUBBIX HaCEKOMBIX J3anomuc (¢poto 3. MoperTo).
Fig. 2. The lobby of Living Insect Museum, Esapolis (photo by E. Moretto).
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Hayka u oOpa3oBanue

My3eii, n03BOJISIOIUN YBUAETh JKUBBIX HACEKOMBIX U APYrMX OECrO3BOHOY-
HBIX >KMBOTHBIX, IPEIOCTABISAET IKOJIAM BayKHbIe 00pa30BaTEIbHbIE BOZMOXHOCTH
JUISL TIOAJIEPKKU HMX JEATeNbHOCTH. OHM MHTEHCUBHO HCIIOJIB3YIOT BO3MOKHOCTH
oOpa3oBaTeNbHBIX JJa0OpaTopuil. 37€Chb YUEHUKU U CTYJEHTBI MOTYT OTKpPBITH LIS
ce0sl TallHbl HACEKOMBIX M HAXOAUTHCA B MPSIMOM KOHTAKTE CO MHOTMMU YKUBOTHBbI-
mu. Kpome Toro, myseliHas A€sSTEIbHOCTh IIPUBIIEKAET CTYIEHTOB MHOTUX YHUBEP-
CUTETOB M BBICIIMX IIKOJ JUI HAyYHBIX HUCCIICIOBAHUM, IPAKTUKUA U IOIYYECHUS
OTbITa PabOTHI.

CBsi31 ¢ 001IECTBEHHOCTBIO

D3amnoJuc OCYyIIECTBISACT CBSA3h C OOIIECTBEHHOCTHIO HE TOJHKO C MOMOIIBIO
TPaJUIMOHHBIX BBICTABOK MYy3€sl U 00pa30BaTEIbHOMN JEATEIbHOCTH, HO U YEpe3 aK-
TUBHOE €€ BOBJICUCHHE B Hay4HbIC Beuepa U KOH(EPEHIIMHU C y4acTUEM CIelHUalIU-
CTOB Pa3JIMYHBIX €CTECTBEHHOHAYUYHBIX HAIPaBICHUM. D3aMOJUC TaKKE HAXOIAUTCS
Ha TEpPEeJHEM Kpae MOIMyJspu3allii HAyKU BCIEJICTBUE CBOETO Y4YacTHsl B pasiiby-
HBIX JOKYMEHTAJIbHBIX (UIbMAX U €CTECTBEHHOHAYYHBIX MPOrpaMmax HallMOHAaJb-
HOTro TelieBuJeHUs, Takux Kak "Geo&Geo”. Ilomymnspuszaropckas AeATEIbHOCTD
BKJIIOYAET B ce0sl MeyaTHbIE W MHTEPHET-MyOJIMKalluU B razerax, ’ypHaiax u 0Jo-
rax u m3ganue kuuru «llenkompsa» u3 cepum “Butterfly Arc”, omuceiBatomieit
YHUKaJIbHbIE KOJUICKIIUH LIETIKA.

Ilnanbl

B cooTBeTCTBMM €O CBOMMH OCHOBHBIMHM 3aJladaMu, D3aMOJIMC MPOIOJLKAET
u3ydJaTh, Pa3BUBATh U IJIAHUPOBATH HOBBIE (POPMBI 0OPA30BATEIHCKOU NESITEIHHO-
CTH, MOCBAILICHHON YyJECHOMY MUPY HACEKOMBIX, U IOMOTAIOMIEH JIFOASIM OCO3HATh,
YTO €r0 COXpaHEHHUE 3aBUCHUT OT Hac. B CBSI3U C ATUM, MIOMUMO CBOEH OOBIYHOM Jiesi-
TEJIBLHOCTH MO PA3BUTHIO OOpPa30BaHUs, HAYUHbBIX UCCIICIOBAHUI U COXPAHEHUIO OU-
opa3zHo00pa3zust I3anoIKC SABJSIETCS KaTalu3aTOPOM JJisl pa3pab0TOK HOBBIX UACH O
MPUPOIHBIX B3aUMOCBS35X, BBITCKAOIINX U3 YAUBUTEIBHOIO MUPA HACEKOMBIX.
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Summary

ESAPOLIS: THE LIVING INSECTS MUSEUM OF THE
PADUA PROVINCIE, ITALY

Enzo Moretto
ESAPOLIS, Padova, Italy

Beginnings

The project for a living insect museum, Esapolis, was launched in Padua on the
3" of May 2008. The provincial administration wished to restore the buildings of
the institute for silkworm production thus reinforcing the existing cultural and his-
torical heritage of the town. To tackle the ambitious idea of creating a centre for sci-
entific education and research, capable of involving and inspiring the general public,
the provincial administration found a partner in Butterfly Arc. The building was re-
stored, fitted with innovative technology (50 geothermal wells, heat pumps, 500
square metres of photovoltaic panels and other energy and water saving systems)
and immediately became a symbol of environmental sustainability thanks to its in-
dependent energy sources and resulting lack of CO, emissions (fig. 1, 2).

Activities

The museum was launched with exhibitions of the silkworm and the restored
historical silk collection, dating back from the ninth century to the first half of the
twentieth century and an exhibitions on bees and their produce, with a nature cabi-
net, two exhibitions which combined photos and living insects, and the creation of a
play and learn area for children called “Insectsland”. The activities followed with
the creation of a 4D Cinema and exhibitions: “Insects & Friends” - an exhibition on
the similarities and differences between insects and other animals -, “Fibre produc-
ers”, “Insect Safari”, “Arachnophobia”, “Insect Evolution” and “Insect Adapta-
tions”. The museum was extended and enlarged in 2010 with new exhibits from the
traditional silkworm industry, rare and precious arthropods, social insects and a fab-
ulous aquarium for coral reef invertebrates, peculiar insect predators and biodiversi-
ty jewels and an innovative visitor path system that accompanies visitors with tests,
quizzes, virtual entomology collections, and photos and videos to be sent home via
the internet. Interactivity is encouraged through avant garde systems like touch
screens, chroma-key and the Human insect, and extended with two new terrariums
where the visitor can experience the insect environment directly. Also two new la-
boratories which will permit fascinating microscope observations and splendid mac-
ro photos will be added to the present silk weaving and insect interactivity laborato-
ries.
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Education and research

The museum, which offers the possibility of viewing live insects and other
types of animals, provides schools with important educational opportunities to sup-
port their activities. They exploit the possibility of using the educational labs inten-
sively. Here, students can find out about the work of the ancient mills, discover the
secrets of insects and be in direct contact with many animals. Similarly, the museum
activities have attracted many university and high school students for research, in-
ternships and work experience.

Communication

Esapolis informs the public not only through traditional museum exhibitions
and educational activities but also by actively involving the public in scientific eve-
nings and conferences with experts and scientists on various natural history subjects.
Esapolis is also at the forefront of scientific promotion through frequent appearances
in various documentaries and national natural history television programs such as
“Geo&Geo”. Further promotion includes paper and web publications with articles
for newspapers, magazines and blogs and the printing of an important book for the
Butterfly Arc series “the Silkworm” which describes the unique silk collections.

Future developments

In accordance with its founding ideas, Esapolis continues to explore, develop
and plan new forms of public education concerning the natural wonders of the insect
world to make people aware that their conservation also depends on us. In view of
this, besides its normal activities of educational promotion, research and conserva-
tion, Esapolis represents a catalyst for the research and development of new ideas
about nature and environmental communication stemming from the wonderful
world of insects.
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METOAHKA ITPOPAIIIUBAHHS KEAYIOEH
B IIOMEIIIEHHUS5X B SUMHHHU IIEPHO/] C IIEABIO
IIOAYYEHHS CBEXXEI'O PACTUHTEABHOT'O KOPMA

A. Hanonoe, U. Poma
Puxckuit 30010ruueckuit caj, Jlarus

N3-3a X010IHOTO KJIMMaTa y COTPYIHUKOB MHCEKTapusi PHKCKOTO 300cana HET
BO3MOXXHOCTH COOMpaTh B MPUPOJIC KUBBIE JTUCThS TyOa KpyrioroanuyHo. Jms toro,
YTOOBI COJIEPKATh MAJOYHUKOB U HEKOTOPBIX MPSIMOKPBUIBIX, aBTOPHI pa3padoTanu
METOJIMKY TpOpaIIuBaHus Kenyaen ayda depemnryaroro (Quercus robur) ¢ 1enbro
MOJIyYEHHUsI HEOOXOAUMOTO KOJIMYECTBA JINCTHEB B 3UMHUI MEPHUO/I.

JIJisi HopManmbHOM 3MMOBKH KEIIyAsM HeoOxoamma temreparypa +5 °C u mo-
CTaTOYHAs BIAKHOCTH. [lociie Heymauu ¢ OBITOBBIM XOJOAMIBHUKOM MBI HECKOJIBKO
JIET TOJB30BAIUCH MPOCTHIM, HO TPYJOEMKUM CIIOCOOOM XpaHEHUS Kenyaeil B OT-
KPBITOM TPYHTE: B IIMPOKYIO sIMy I1yOuHO# 0,5 M Ha ciioil cyxoro Topda cTaBarcs
AIIUKHA CO CMECKIO XKelyael u cyxoro Topgda. CBepXy OHHU 3aCBINAIOTCS CYXUM TOP-
¢dboM, a 3aTeM TOJICTHIM CJIOEM CBEXKHX OINABIIMX JIMCTHEB (3alIUTa OT JOXKIS). 3U-
MO IO Mepe HeOOXOAMMOCTH KETYIM OTKAIBIBAIOTCS, U MPOU3BOUTCS UX TOCAIKa
B noMenieHuu. [ToMrumo Tpyao€MKOCTH METOJ UMEN €lI€ OAUH CYIIECTBEHHbI He-
JNOCTATOK: JKEIIyJEXPAaHWIMILE TPUBIIEKAIO MBILIEH, 1aBas UM TEILIYIO U CHITYIO 3U-
MOBKY. 3a 3UMY MbIIIH MOBpexaanu 10 20 % 3aroTOBICHHBIX HAMH JKEIyIEH.

C 2006 r. ¢ mocTpoiikoi xoportiero nmorpeda meto uamenuics. [lociae MHOrO-
KpPaTHBIX YCOBEPIIICHCTBOBAHUYN HA CETOJHSIIHUMN JIEHb METO]I MPEJICTABISAET COOOi
CIEIYIOIIUM PSAIT JCUCTBUIM:

C 20 cents6pst mo 5 okTs0ps Mpou3BoaUTCS cOOp kemyaei (Bpyunyro). Hopma
coopa — 25 kr/meHp Ha omHOTO YenoBeka. Oo6mee kommaectBo — 350-400 xr (st
XpaHEHHsI B OTKPBITOM TpyHTE MBI cobmpanu 500 kr). XKemyau coOuparorcst B MetI-
Kk# 10 20 Kr, rpy34Tcs B MallliHy, Ipy HakomuieHnu 100 Kr mepeBo3sTcs B 300Cal,
r7ie TPOU3BOJUTCA OTOpPaKOBKAa U COPTHUPOBKA Ha JBE KATErOpUU: IEJIbIe U Tpec-
nyBiue. [Ipu moceBe TpecHyBIIUE KETyAU BHICAKUBAIOTCS B IIEPBYIO O4Yepeib, T.K.
Henble JoJiblue Xpauarcs. JKemyau 3uMyloT B OETOHHOM morpede ¢ 3eMIISIHBIM 10~
oM npu temnepatype +5 °C. Pazmepsl norpeba: qiuHa — 3,8 M, mmpuna — 2,6 M,
BbIcOTa — 2,2 M. [Tnomanp morpeda 10 m2. XKemyau HackImaroTCsl B HEBBICOKHUE T1J1a-
CTUKOBBIE AIUKU pazMepoM 60x40x11cm ¢ MHOrOUHCIIEHHBIMU OTBEPCTUSIMU (BEH-
tunsiuus!). Crnoit kenyzaeil B slUKE NPUMEPHO 8 cM (TOHKHUH CIION MPEMSITCTBYET
Pa3BUTHUIO TUIECEHU). SINMKHU C KETyAsIMU CTaBITCS APYr HA Jpyra U XpaHsITCcs B
mTadessix mno 7-8 suKoB.

3uMOl 10 Mepe HEOOXOAMMOCTH KEIyAU BHOCATCS B TEIUIOE MOMEILECHUE U
IPOPAIIUBAIOTCS BO BIaXXHOM Topde (kemyau : Topd = 5:1) B MIACTUKOBBIX SIITHU-
kax (58x38 cmM, BeicoTa 20 cm) ipu Temnepatype +20+22 °C. Cnoit Topda ¢ xemy-
JSIMU B SIIIUKE HE mpeBbimaer 15 cm. OTOop mpopocux Keinyaeid mpou3BOIUTCS
BPYYHYIO BO BpeMsl IEpEBAIMBAHUS CMECH U3 OJIHOTO fllMKa B JAPYroH, MycTou
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AIIUK. DTUM JOCTUTAeTCsl MOJHOTa O0TOOpa M IETOCTHOCTh KOPHEH MPOPOCTKOB.
JIist mocaiku MCTOJIB3YIOTCSI TOJIBKO MPOPOCIINE KEIYAN ¢ KOPHEM JUIMHOW HE Me-
Hee 1 cm. XKemyn BbICA)KMBAIOTCS B JIJIMHHBIE TJIACTUKOBBIE AUKU 14x18x60 cm
(a Taxke 14x18x80 cm). JI[peHakeM CIIY>KHUT CJIOW JIPEBECHBIX CTPYKEK TOJITUHOHN 3
cM. CocraB 3emiisiHOM cMecH — 3emuis:Topd = 1:1. XKenynu pacnionaratores B 1,5-2
CM OT moBepXHOCTH 3eMiu. HeoOGxoaumas ruiom@aabr moceBa ONpeessieTcs: OIbIT-
HbIM IyTeM. Mbl 3acaxuBaem npumepHo 0,7 m* B Heaento. Ha Topue gmuka nuiier-
csl aTa rmoceBa. TakKe MPOU3BOJUTCA TOCEB B HEOOJBINNE TIACTUKOBBIC TOPIIKH
pazmepom 9x9x10 cMm (o 20 »xkemyel B ropiiok), 3To yaA00HO ISl COJIEp KaHUS JIH-
YUHOK MMAJIOYHUKOB.

BbIronka MosobIx JyOKOB MPOUCXOAUT B MOMEUIEHUU C OCBELIEHUEM JIaMIIa-
MU JHEBHOTO CBeTa (IeHb : HOUb = 16:8 4.) npu Temmnepatype +23 °C u exeaHes-
HOM IIOJIUBE TEIUIOW BOJOM W3 HuiaHra (pexxum — aym). OCeHbpro OT JHS NOCAaIKU
KETyAeu 10 cpe3ku JyOKOB MPOXOAUT 6 HeeNb, mocie ssHBaps — 5 HeAenb. [[yoku
cpe3atorcst 1o goctkeHun 25-40 cm pocrta. J[yOku, BhIpOCIIME B MaJICHBKUX
ropIlKax, CTaBsTCA B TEPPAPUYMBI IPSIMO C TOPIITKAMM.

B navane uioHS Ha MPOPOLIEHHBIX AyOKax MOSABISETCS MyYHHCTas poca, U
JaJbHEWIIIEe WX MCIOJIb30BaHME CTAaHOBHUTCS HEBO3MOXHBIM. llepen tem, kak 3To
CIIyYUTCS, Mbl TIEPEXOAMM HA MPUPOIHBIN KOPM — BETBH 1y0a W MaJUHBI, KOTOpHIE
coOupaeM B COCEIHEM JIeCONapKe.

ITepBble OCEBBI CIEAYIOMIETO TOJIa Mbl HAUMHAEM B KOHIIE JIETA, JI YEro UC-
HOJIb3YEM MPOLUIOTOAHUE JKeTyAu. JIeTHHe moceBbl OMOraloT U30exarh aedunuTa
KOpMa I[pU PaHHUX 3aMOPO3KaXx.

JUis MONy4eHHs 3€JIeHOTO KOpMa 3MMOM MOXHO TakKKe HCIOJIb30BaTh 1Iy0
Kkpacubid (Q. rubra). Ero HUKOr1a HE MOpaXKaeT MyYHHUCTasi poca, HO CEMEHA UMEIOT
HEJIOCTATOK: JIIsl MPOPACTaHs UM He0OX01MMa CTpaTU(UKALIUSI XOTI0IOM.

Summary

METHOD OF OAK SPROUTS GROWING IN PREMISES
IN WINTER TIME

Alexander Napolov and Ilona Roma
Riga Zoo, Latvia

Because of a cold climate collaborators of Riga Zoo Insectarium don’t have
possibility to collect fresh oak leaves in the nature all-year-round. We grow oak
sprouts from acorns (Quercus robur) for the purpose of getting necessary quantity
of leaves during the winter period for stick-insects and some Orthoptera.

The oak seeds need +5 °C and sufficient humidity for normal wintering. After
failure with a household refrigerator we used some years simple but labour-
consuming method of seeds storage in an open ground: we put boxes with a mix of
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acorns and dry peat in a wide hole of 0,5 m deep on a layer of dry peat. From above
they were covered with dry peat, and then a thick layer of the fresh fallen down
leaves (protection against rain). In the winter as was required acorns were dug out
and planted indoors. Besides laboriousness the method had one more essential lack:
the acorns storage attracts all mice from surroundings, giving to them warm and full
wintering. The mice damaged to 20 % of the acorns prepared by us for winter.

Since 2006, after construction of a good cellar the method has been changed.
After repeated improvements, for today the method represents the following number
of actions.

From 20th of September till 5th of October, we collect acorns (manually). The
norm of collecting is 25 kg/day for one person. Total amount needed is 350-400 kg
(for storage in an open ground we collected 500 kg). We collect acorns into bags of
20 kg and put them in a car. After accumulation of each 100 kg acorns are transport-
ed in the Zoo where rejection and sorting on two categories is made: intact and
cracked. The cracked acorns are planted in the first instance since the intact acorns
can be stored longer. Acorns winter in a concrete cellar with an earth floor at tem-
perature +5 °C. The sizes of a cellar: length — 3,8 m., width — 2,6 m, height — 2,2 m,
the area of a cellar 1s 10 m?. Acorns are put in shallow plastic boxes (60x40x11cm)
with numerous perforations (ventilation!). A layer of acorns in a box is approxi-
mately 8 cm (the thin layer interferes with mould development). Boxes with acorns
are put above each other and stored in stacks of 7-8 boxes.

In the winter, when it is required, acorns are brought in warm premises and
germinated in damp peat (acorns : peat = 5:1) in plastic boxes (58x38 cm, height
20cm) at temperature +20+22 °C. A layer of peat with acorns in a box is no more
than 15cMm. Selection of the sprouted acorns is made manually: the mix is poured
from one box into another. This way gives high quality of selection and integrity of
roots. The sprouted acorns with a root in length not less than 1 cm are used for
planting. Acorns are planted in long plastic boxes 14x18x60 cMm (also 14x18x80 cm).
The layer of wood shavings (about 3 cm) serves as drainage. For planting we use the
mix — soil : peat = 1:1. Acorns are covered with 1,5-2 cMm of soil. The necessary area
of planting per week is defined in a practical manner. We plant about 0,7 m? per
week. At the boxes the date of planting is written. Planting into small plastic pots in
the size of 9x9x10cm are made also (about 20 acorns in a pot), it is convenient for
the maintenance of Phasmidae larvae.

The forcing treatment of young oaks occurs indoors with illumination by fluo-
rescent lamps (day: night = 16:8 h.) at temperature +23 °C and daily watering with
warm water from a hose (mode — shower). In the autumn from a day of planting of
acorns to cutting of oak sprouts pass about 6 weeks, after January this time is shorter
- 5 weeks. Oak sprouts are cut off on reaching 25-40 cm of growth. The oaks, which
have grown in small pots, are put in terrariums directly with pots.

In the beginning of June oak sprouts covers with mealy dew, and using them
further becomes impossible. Before it happens, we pass to natural forage — leaves of
oaks and raspberry which we collect in the forest park nearby Riga Zoo.
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In August we use previous year acorns for our first planting in new winter sea-
son. This helps us to avoid lack of forage at early frosts in October.
For reception of green forage it is possible to use also red oak (Q. rubra) in
winter. The species is never affected with mealy dew, but seeds have a peculiarity:
stratification by cold is necessary for germination.
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IITHKA PASBHTHS CBEPYKA GRYLLODES SUPPLICANS
WALK. B YCAOBHSIX AABOPATOPHOI'O COAEPIXAHUNS

A.B. Opnos, A.H. Knuazes
NuctuTyT 3BOMOLMOHHON (u3nonoruu u ouoxumuu uM. U.M. Ceuenosa PAH,
r. C.-IlerepOypr, Poccus

Pazsutue Gryllodes supplicans Walk. uzyyanu B cTaOMIbHBIX JJaOOPATOPHBIX
ycnoBusix: Temneparypa +26 °C, oTHocuTENbHAs BIaXHOCTh Bo3ayxa 60-70 %, cBe-
TOBOM pexuM 12 vacoB cBeta, 12 yacoB TemHOTHI (KHs3eB, 1985). B xauectBe kop-
Ma UCIOJIb30BAJIM IPAHYJIUPOBAHHBIA MACO-KOCTHO-PHIOHBIA KOHIIEHTPAT, KammycTy,
MOPKOBB, OBCSIHBIE XJIOMbs, TOOETH OJlyBaHYMKA JIEKAPCTBEHHOT'O, CHBHITU OOBIKHO-
BEHHOH, raMMapyc, JapHUI0, Cyxue rpudbl U cyxoe MoJoko. CBEpPUKOB COACPKAIH
B yamkax [lerpu nuamerpom 10 cm (sitna, ot 1 1o 34 nUUUHOK, OT 2 10 7 UMaro),
caJikax IuIomaapo 225 cm? (MoOJUHOYKE, MapaMu, rpymniaMi) U B cajkax IUiola-
npt0 1350 cm? (rpynnamu 6oiiee 10 ocobeit). [lnst u3ydeHust IIUTEIbHOCTA UMAaru-
HaJLHOIO OHTOTEHE3a, TMHAMUKH SUIICKIAIKHU, U MOJy4eHUs] TOTOMCTBA, KOTOPOE
WCIIOIB30BAIM JJI ONPEACICHUS JIIUTEIbHOCTH Pa3BUTUS U KOJIMYECTBA JTUYMHOY-
HBIX CTaJui, KUBOTHBIX COJEpPKaIM MapaMu (camell U caMKa) B MallbIX CajKax.
JIMUTeNBbHOCTh IEPUOJOB UMArHHAIBLHOTO OHTOTEHE3a OMPEACIISUIN dTOJIOTUUECKUM
METOJIOM, MCCJIEAYS JIEMEHThl PENPOJTYKTUBHOIO U arpeCCUBHOIO MOBEJACHUS CaM-
OB U CAMOK B «OTKpPHITOM mojie». CaMKu OTKJIQJbIBAIM Siilla B KOHTEHHEPHI C
BnaxHbM TophoM (V=314 cm’). Beero msyueno 3979 simm, 918 mmunnok I Bospac-
Ta, 91 u3 KoTOpbHIX NOBeneHa A0 uMaro. [loaHoCThIO IpOCiekeHa cyp0a 46 umaro.

Kuznennstit tukn G. supplicans TpOXOJUT B YETHIPE CTAAUM: U0, MPEITHY-
VMHKA, JIMYMHKA U UMaro. [[IUTenbHOCTh LMKIIA Pa3BUTHSA «OT AMUa 0 AMIa» CO-
cTaBiigeT B cpenHeM 229 cyT. (nuTenbHOCTh CTaiuM NPEAJIMYUHKYA BBUY MAJIOH
IPOAOIKUTENBHOCTH (1-20 MHH.) IpU ONKMCAHUU BPEMEHHBIX MapaMETPOB KU3HEH-
HOTO IIMKJIA HE YYUTHIBAIM.). JUIUTEIbHOCTh IMOPUOHAIBHOTO Pa3BUTHUS — B CPE/I-
HeM 41 (muH. - 36, makc. - 45) cyT. ['mybuna 3aneranus sui B Topde coctapiuser 12
(9-13) mm (n=15), a uncno B ogHoM Kiagke — 2 (1-3) mryku (n=78). OgHa camka 3a
BECh PENPOAYKTUBHBIN MMEpUO] cCIOCOOHA OTIIOXKUTh 534 (461-833) stun. JInunHou-
HbII OHTOreHe3 npoxgoipkaercs 110,5 cyr. u cocrout m3 10 TMUMHOYHBIX BO3pac-
TOB. JIMUTENBbHOCTD JIMUMHOUYHBIX BO3pacToB (cyT.): [ — 11 (7-12); IT — 10 (8-11); III
— 10 (9-12); IV -9 (8-12); V- 11 (9-13); VI - 11 (8-15); VII - 10 (8-12); VIII - 11
(8-15); IX =16 (13-19); X — 16 (14-18). 3aTeM NpOUCXOUT JIMHbKA HA UMATO.

[TpoaomxkuTenbHOCTh XU3HK UMaro coctasisier 38 (38-49) cyT. y cnapuBaro-
mierocst camma u 79,5 (71-99) cyT. y cnapuBaromeicss U OTKIIAbIBAIOIICH sifla
caMku. [IpogoJKUTENbHOCTh HMMArvHAJIBHOTO OHTOT€HE3a HECIapUBarOLIErocs
camiia coctasisgeT 60-75 cyT. B uMaruHaJibHOM OHTOT€HE3€ CaMIIOB M CaMOK BBbljie-
JeHO 3 mepuoja: MpeapenpoAyKTUBHBINA, PENpPOIyKTUBHBIA M MOCTPENPOAYKTUB-
Hbii. [IpeapenpoyKuBHBIN NEpUO HAUMHAETCS C JIMHbKKA HA MMAaro U 3aKkaH4uBa-
€TCSl C «3aIyCKOMY PEMPOJIyKTUBHOIO MOBEJACHUS (TIOSIBISECTCS MIPU3BIBHOM CUTHAN)
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y CaMIIOB U MEPBOrO CIapuBaHUs y caMOK. Ero mpoo/KuTeNbHOCTh y CaMIIOB — 5
(3-9) cyT., y camok — 14 (10-21) cyt. PennpoayKTUBHBIN neproj caMIlOB HAUUHAETCS
C MOSABJICHUS PEIPOTYKTUBHOIO MOBEACHUS U JUIUTCS B cpeaHem 36 (36-47) cyr. ¥V
CaMOK OH HAa4MHAETCsI ¢ MEePBOU KOMYJSLUKM U JUTUTCS B cpeaHeM 63,5 (59-74) cyr.
B penpoayKkTUBHOM Meprojie CaMOK BbIICJICHBI JBA YEPEAYIOIIMXCS dTana: KOmyJs-
TUBHBIA M ATall OTKJIAAKU sUIl. B TedeHue penpoayKTUBHOIO MEPHUOJA TU ITaIlbl
MOBTOPSIOTCS 10 3 pa3 Kaxablid. [locTpenpoayKTUBHBIN NEPUO HAUMHAETCSA Y ca-
MOK C MOMEHTa OKOHYaHUA SUILIEKIAJIKH, Y CAMIIOB — C MCUE3HOBEHUSI PENPOIyK-
TUBHOIO MoBeAeHus. llepuon 3aBepliaercs CMEpPTBIO KMBOTHOTO. Y CaMIlOB OH
JUTATCSI OKOJIO 2 CYT., a y caMoK — 2 (2-4) cyT.

Pabora Beimonnena npu puHancoBoi noanuepxke Poccuiickoro gpouna pynna-
MEHTaJIbHBIX uccnenoBanuii (mpoekt 09-04-01042).
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Summary

DEVELOPMENTAL CYCLE OF GRYLLODES SUPPLICANS
WALK. UNDER LABORATORY CONDITIONS

Anton Orlov and Alexander Knyazev, Dr.
Sechenov Institute of Evolutionary Physiology and Biochemistry of RAS,
St. Petersburg, Russia

Development of Gryllodes supplicans Walk. was studied under stable labora-
tory conditions: temperature of +26 °C, air humidity of 60-70 %, photoperiod of 12
h light : 12 h dark (Knyasev, 1985). As foodstuff we used granular meat-fish-and-
bone concentrate, cabbage, carrot, oat flakes, sprouts of dandelion and ashweed,
gammarus, daphnia, dried mushrooms and dried milk. Crickets were kept in Petri
dishes of 10-cm-diameter (eggs, 1 to 34 larvae, 2 to 7 imagoes), in cages of 225 cm”
area (singly, in pairs and in groups), and in cages of 1350 cm” area (groups larger
than 10 animals). To study the duration of imaginal ontogeny, egg-laying dynamics
and to produce progeny that was used to determine the duration of development and
number of larval stages, animals were kept in pairs (male and female) in small cag-
es. The duration of imaginal ontogeny periods was determined with ethological
method by investigating elements of reproductive and aggressive behavior of males
and females in the “open field”. Females laid eggs into containers with humid peat
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(V=314 cm’). Altogether we studied 3979 eggs and 918 first-age larvae of which 91
were monitored to imagoes. The destiny of 46 imagoes was traced throughout.

The life cycle of G. supplicans runs in four stages: egg, prolarva, larva and
imago. The duration of developmental cycle “from egg to egg” is, on the average,
229 days (The duration of prolarva stage was not taken into account in this descrip-
tion of the life cycle temporal parameters due to its shortness (1-20 min)). The du-
ration of embryonic development is 41 day [median], (36-45 days) [quartiles]. The
depth of eggs bedding in the peat is 12 (9-13) mm (n=15) and the number of eggs in
a clutch is 2 (1-3) (n=78). A female can lay 534 (461-833) eggs during the reproduc-
tive period. The larval ontogeny lasts 110,5 days and consists of 10 larval ages. Du-
ration of larval ages (days) is: I — 11 (7-12); 11 — 10 (8-11); III — 10 (9-12); IV -9
(8-12); V. — 11 (9-13); VI — 11 (8-15); VII — 10 (8-12); VIII — 11 (8-15); IX — 16
(13-19); X — 16 (14-18). Then a molt to imago occurs.

The duration of imago’s life is 38 (38-49) days in a copulating male and 79,5
(71-99) days in a copulating and egg-laying female. The duration of imaginal ontog-
eny in a non-copulating male is 60-75 days. Three periods were recognized in the
imaginal ontogeny of males and females: prereproductive, reproductive and postre-
productive ones. The prereproductive period begins at the molt to imago and ends
with “triggering” of reproductive behavior (appearance of the calling song) in males
and the first copulation in females. Its duration in males is 5 (3-9) days and in fe-
males - 14 (10-21) days. The reproductive period in males starts at the appearance of
reproductive behavior and lasts, on the average, 36 (36-47) days. In females it be-
gins from the first copulation and lasts, on the average, 63,5 (59-74) days. Within a
female reproductive period two alternating stages were differentiated: copulatory
and egg-laying ones. During the reproductive period these stages are recurred up to
3 times each. Postreproductive period starts in females at the moment of finishing
egg-laying and in males — with disappearance of reproductive behavior. The period
ends with animal death. In males it lasts about 2 days and in females — 2 (2-4) days.

The work was done with financial support of the Russian Foundation for
Basic Research (project 09-04-01042).
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COOEPXXAHHE HACEKOMBIX B BYAAIIEIIITCKOM
300ITAPKE H BOTAHHYECKOM CALY,
OPHUEHTHPOBAHHOE HA COXPAHEHHE BH1OB

T. Ilann
bynanemrckuii 3oonapk u boranuueckuii caa, Benrpus

bynanemrckunii 30onapk U boranuueckui caj - OQMH W3 CTApEUIIMX 300Iap-
KoB B Mupe. OH ObUT OTKPHIT B 1866 T., 4TO MO3BOJIUIIO COXPAHUTh MHOTO HCTOPH-
YECKUX 3JaHUU U YHHUKAJIbHBIX CTapbiX JAEPEBbEB B LIEHTpe bymanemra. 10 Ma-
JICHBKHUM 300MapK, pa3MepoM Bcero okoiio 11 ra, ¢ ABymsi OOJIBIIMMHU UCKYCCTBEH-
HbIMU cKanamu (16 M u 34 m) u o3epom mwiomaaso 0,5 ra.

Jlom Hacekombix oTkppuics B 1974 1. m BCckope ctan o4yeHb nomynspeH. OH
HaXOJWJICA BHYTpU BOJIBIION CKayibl U BMEIIAN 25 TEPPaApuyMOB Pa3HOro pa3Mmepa.
B 2005 r. Hayanace pekoHCTpyKuHs Bosbloil ckanbl, U >KMBOTHBIE M3 OBIBLIETO
Jloma HacexombIx ObLIM pacrpeeieHbl B HECKOJIBKO Pa3HbIX MOMEUICHUH.

[Tonnas kosiekuus 0€CO3BOHOYHBIX BKJIHOYAeT Mpuobim3utenbHo 180 BUIOB
(80 u3 HUX pa3auyHbIe Hacekomble, 60 — 0a0ouku (ce30HHas dKkcno3uius), 20 —
nayku-ntuneeasl u 20 — npoune). [lonHas KOJUIEKIUS BKIIOYAET HE TOJIBKO HKCIIO-
HUPYEMBIE BUJIbI, HO U T€, KOTOPBIE Pa3BOJATCS B CIELHAIbHBIX MOMEIICHUAX, 3a-
KPBITBIX JiJ1s1 mocetuteneit. Kpome paboT mo pa3BeleHrIO B 3aKPBITHIX ISl IOCETH-
TeJe MOMEIICHUSX MPOBOAATCS TAK)KE€ W HEKOTOPBIE JPYrHUe padoOThI, TaKUe, Kak
MCCIIEIOBAHUSI HOBBIX BUJIOB WJIH JIEUCTBUSA 10 COXPAHEHUIO BUOB.

1. Pa3BeeHue CBEPYKOB /JJIfl MPOEKTA MO U3YYCHUIO M COXPAHECHUIO BEHrep-
ckoii xyroBoii raxwku (Vipera ursinii rakosinensis Obst) (mpoekt «CoxpaHenue
AKusHu+»)

Ota pentunus BHeceHa B Kpacnyto Kuury MCOII kak Bua, HaXOIAIIUICS MO
KPUTHYECKON YIpO30M YHHUTOXKEHUA. DTH KUBOTHBIE YHUKAIBbHBI B €BPOIECUCKON
dayHe, ux apeanbl OOMTaHUS U3BECTHBI TOJLKO B Benrpuu u ABctpuu. bynanemnit-
ckuii 30omapk ¢ 2004 r. npuHuMaeT ydactue B pabore LleHTpa mo pasBeneHuro u
COXPaHEHUIO TAJIIOK, 00ecrieurBasi BETEPUHAPHBINA KOHTPOJIb, pabOTy MO CBA3SIM C
0OIIIECTBEHHOCTHIO M IIPOCBETUTENBCKYIO ACSTEIbHOCTD, UCCIEIOBAHUS MOJCIBHBIX
BUJIOB (cTemHas raawoka - Vipera renardii Christoph) 1 MOJTHOCTBIO MPEIOCTABIISISA
HE0OX0MMMbIA 00beM KOPMOBBIX cBepukoB uist LlenTtpa. C 310l 11embio Ob1I0 1o-
CTPOEHO HOBOE MOMEIIEHUE ISl pa3BEICHUSI CBEPUKOB. 3/1€Ch BBIPAIIMBAETCS OKOJIO
2500 cBepukoB B Henmemnto (CBepUOK ABYNSATHUCTHIN Gryllus bimaculatus De Geer u
CBEpUOK IOMOBOU Acheta domesticus (L.)).

VYcnoBus pa3BeieHuUs:

— Temneparypa +30 °C kpyrjiorogu4yHo;
— npoAe3uH(PUIIMPOBAHHBIN CyOCTpaT IJIsl KJIAIKU LI,
— IHATaHUE: UCKYCCTBEHHBIA KOPM U3 UHJCUKU;
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— BpeMs pocTa OKOJI0 4 HeJllelb;

— HMaro CcoJiepKarcs JJIs pa3MHOKEHUS B TeUEHUE 4-X HEJICIIb;

— WHKYOAIMOHHBIN niepuo: okosio 10 gHel;

— KOHTEWHEPHI I KJIAJKHU SHI] OCTAIOTCSl HA MECTE BBUTYIUICHUS TOJIBKO B TEYe-
HUe | Hemenu, 4TO MO3BOJIAET COJIEPKATh CBEPUKOB IpymHnaMu NPUMEPHO OJI-
HOT'O pa3Mmepa 1 BO3pacTa;

— BHHUMATEJIbHBI M OTBETCTBEHHBIM TPy SIBISETCS YCIOBHEM OECIpPEpPBIBHBIX
MOCTaBOK KOPMOBBIX CBEPUYKOB JJIs )KHBOTHBIX;

— C IIETBI0 CTPAXOBKHU KYJIbTypa CBEPUYKOB B 2 pas3a MPEBHIIIACT UX MOTPEOHOCTS.

2. IIpoexkt mo Benennw EBpomneiickoil miemenHoii kuuru Dynastes hercules
hercules (L.)

JIrHa 3TOro caMoro OOJIBIIOTO KyKa B MUpe cocTaBisieT 6onee 180 Mm. DToT
MOABHUJl OOUTAET TOJILKO Ha JBYX M3 Manibix AHTUILCKUX OCTPOBOB, JloMuHMKE U
I'Bagenyne. B 2005 r. Mbl ONy4YnIu HEOOJBIIYIO Pa3MHOMKAIOUTYIOCS Tpymmy (8
B3POCIIBIX )KYKOB U 8 MaJICHbKUX JIMUMHOK) Buna D. hercules hercules (L.) oT Koop-
nuHaTopa EBporneiickoii mieMeHHoi kHuru u3 Myses bezancona, @panius. Ceiiuac
y Hac ecTh OOJIbIIas pa3MHOKAIOIIASICSI B T€YEHUE BCEro roja koyonus u3 180 nu-
YUHOK M OY€Hb KPYIHBIX B3POCIBIX HACEKOMBIX (60see 140 mm).

MpI1 uccnenyem pa3iandHble METOAbI COAEPIKAHUS:

A. Pa3znuuHble COLIMAIbHBIE YCIOBUSA:

— OpauHOYHOE COoJIepKaHKE: OTCYTCTBHE KaHHHOAIN3Ma, POCT MEJICHHBIM.

— TlpeumymiecTBo: Oosiee KpyIMHBIM pa3Mep KYKOB, YTO yAOOHO JUIsl SKCIIOHUPO-
BaHMS;

— I'pynmoBoe conep:kaHue: pocT OBICTPBINA, HO pa3Mep MaJICHbKHUH.

— IIpeuMyniecTBO: CUHXPOHHOE BBUIYIJIEHHWE CAMIIOB U CaAMOK, YTO yJOOHO JUIst
pa3BeIeHHUS.

B. Paznuunblie cyOcTparsl:

— ['HWII0€ NepeEBO M THWIIBIE JTUCThS: POCT MEJICHHBIN, pa3MEP MaJCHbKUIA;

— T'nunoe nepeBo, THUIBIE JTUCThS U 30 % KOPOBHETO HaBO3a: CPEIHEE BpEMS PO-
CTa, 0YeHb OOJBIION pa3Mep, 30POBbIC JKUBOTHBIE;

— T'Huiioe nepeBo, THUJIbIE JUCThSI C JA0OABJICHUEM CYXOro KopMma Juisi coOak:
pPOCT O4YeHBb OBICTPHIN, pa3Mep CPEIHHA, )KUBOTHBIE HE3I0POBBIC, TPEOYIOIIHE
MHOT'0 YCUJIU 1O BBIPAIIUBAHMUIO.

C. PaznuuHbie TemMnepaTypbl: CHHXPOHHOE BBUTYIJIEHUE MOKET ObITh JOCTHI-
HYTO MPHU UCIOJIb30BAaHUU PA3TUYHBIX TEMIEPATYyp JJIS CaAMIIOB M CAMOK, COJIepKa-
LIUXCS] TIOPO3Hb.

— Temno (+28 °C): Tpebyercs Oomblie KOPMOB, pocT Oosee OBICTPBIN, pa3zMmep
MaJICHbKUI;

— Ilpoxiaga (+20 °C): pocT 3aMeIeHHBII, pa3Mep OOJbLIINI.
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3. LleHTp cniaceHUs KUBOTHBIX.

MecTHOE HacelieHHe MPUHOCHUT B 300MapK pazHOOOpa3HBIX KUBOTHBIX (B OC-
HOBHOM TITHII, JICTYUYHUX MBIIICH U €Xel), B TOM YHCJI€ MHOXKECTBO OECI03BOHOY-
HbIX. OOBIYHO 3TO MAaJIOM3BECTHBIE HECIEIHAINCTAM BHJIbI, TaKWE KaK OOJbIIHNE
nayku (Lycosa spp.) uny ryceHuUllbl HeOObIYHOTO BUAa (Saturnia spp., Acherontia
atropos (L.), etc.). Mbl uX coiep UM U pa3BOJUM, TaK K€ KaK U CIIACEHHBIX HAMHU
YKUBOTHBIX TOCJIC PA3TUYHBIX MPUPOAHBIX KatacTpod. MbI Takke MbITaeMCsl TTOKa-
3bIBaTh MX TMOCETUTENSIM U PENaTPUUPOBATH OXpaHSEMbIE BUIBI, €CIIM Mbl 3HAEM
TOYHOE MECTO X OOUTAHMS.

ITpumep 1: Jletom 2010 r. mpouCXOIUIU CepbE3HbIE HABOAHEHUS U OIOJI3HU,
YHUYTOXXHUBIINE MeCTa OOWTaHHUSI MHOTMX BUIOB. [l03TOMY K HaM MmocTymnaio MHO-
YKECTBO I'yCEHUII THEBHOTO MaBJIMHbEro riasa (/nachis io (L.)). Mbl nomecTunu ux B
Ham Can babouek u copeprkann/pa3Boauid UX B JIETHUN ce30H. Takum oOpazom,
MBI COBMEIIAJIA pabOTy MO COXPAHEHHUIO BUJIOB U MPOCBETUTEIILCKYIO pabOTy cpeau
MOCETUTENEH, KOTOpble MOTJIM HaOmoAaTh "CrnaceHHBIX" W3 MpUpoabl 0aboyek u
OoJIbIIIe y3HABATH O HUX.

ITpumep 2: B 2006 r. Uucturyt 3ammutel Pactenunii Benrepckoit Akanemuu
Hayk nmonpocun Hac moMo4Yb UM C UX YpPE3MEPHO Pa3poCIIeicsi KOJOHUEH CTEeMHON
ne10ku (Saga pedo (Pallas)). Mbl pa3zMecTuin 3TUX Ky3HEUHMKOB B HamieM Jlome
Hacexompix. B HacTOSmMIA MOMEHT MBI OKHJIA€M BBUIYIUIEHUS JUYMHOK W3 OTJIO-
YKEHHBIX UMU SIHII.

VY Hac MHOTO TUIaHOB Ha OyJyIiee, BKIIOYask MPOrpaMMbl 10 COXPAHEHHUIO BU-
JIOB U 00pa3oBaTelIbHBIEC/00yUaloue MporpaMMbl, KOTOPbIE MOTYT OBITh peasin30-
BaHbI TOJILKO MOCJIE 3aBEPIICHUS] PEKOHCTPYKIIMHU OMEIICHUSI.
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Summary

INSECT KEEPING IN BUDAPEST ZOO & BOTANICAL
GARDEN, FOCUSING ON CONSERVATION ACTIVITIES

Tamas Papp
Budapest Zoo and Botanical Garden, Hungary

Budapest Zoo and Botanical Garden is one of the oldest zoos in the world. It
was opened in 1866, therefore it has many historic buildings, and unical old trees in
the center of Budapest. This is a small zoo, the size is only about 11 ha, with two big
artifical rocks (16 m, 34 m) and a lake covering 0,5 hectare.

The Insect House opened in 1974, and started to be very popular soon. It was
inside the Great Rock, and there was 25 terrariums exhibitied with different sizes. In
2005 the ,,Great Rock reconstruction project” have been started and the animals of
the former Insect House moved to several animal houses.

The complete invertabrate collection consists of approximately 180 species (80
insects, 60 butterflies (seasonal), 20 bird eating spiders, 20 other). The complete col-
lection means not only the exhibited animals but the backstage breeding facility. Be-
sides breeding some other activities run in the backstage area, like researching new
species or the following conservation actions.

1. Crickets breeding for project “Conservation LIFE +” for study and conser-
vation of Hungarian meadow viper (Vipera ursinii rakosinensis Obst)

This reptile is ,,critically endangered” by the [UCN Red List. These animals are
unique in the European fauna, their only known habitats are in Hungary and in Aus-
tria. Budapest Zoo has been participating since 2004 with providing the veterinary
support, the PR and education, researching modell species (Steppe viper - Vipera
renardii Christoph) and providing the whole feeder cricket amount for the Viper
Breeding & Conservation Center. Therefore a brand new cricket breeding facility
was built in the backstage. Here we produce about 2500 crickets every week (two-
spotted black cricket Gryllus bimaculatus De Geer and brown house cricket Acheta
domesticus (L.)).

Breeding protocoll:

— +30° C all year round,

— disinfected substarte for egg laying;

— artifical turkey food;

— growng time: about 4 weeks;

— adults stay in to breed for other 4 weeks;

— hatching time: about 10 days;

— egg laying boxes stay in the hatching place only for 1 week, so same sized
crickets with near the same hatching time;
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— accurate and responsible labor, so no disruption in feeder animals supply;
— lot of surplus animals (>2x) for safety reasons.

2. Dynastes hercules hercules (L.) European Studbook project:

With its more than 180 mm it is the longest beetle in the world. This subspecies
lives only on two islands in the Lesser-Antilles, Dominique and Guadalupe. In 2005
we recieved a small breeding group (8 adult beetles and 8 small larvae) of D. hercu-
les hercules (L.) from the ESB coordinator Museum de Besancon, France. Thence-
forth we gained a big breeding colony with more than 180 larvae and with very big
sized adults (140+ mm) all year round. We researched different keeping methods:

A. Different social conditions:

— Lonely keeping: prevent cannibalism, slow growing.

— Advantage: bigger size for exhibits;

— Group keeping: faster growing, smaller size.

— Advantage: sincronised hatching of males and females, for breeding.

— B. Different substrates:

— Rotten wood and rotten leaves: slower growing, small size;

— Rotten wood, rotten leaves and 30 % of cow dung: average growing time, extra
big size, healthy animals;

— Rotten wood, rotten leaves with dry dog food: very fast growing, average size,
unhealthy animals, labor-intensive.

C. Different temperature: sincronised hatching can be achieved by using differ-
ent temperaturefor lonely kept males and females.

— Warm (+28 °C): more food needed, faster growing, smaller size;
— Cool (+20 °C): slower growing, bigger size.

3. Rescue Center

Many animals (mostly birds, bats and hedgehogs) arrive to the zoo from local
people and lots of invertebrates come as well, usually just unrecignised (,,not-so-
well-known”) animals, like big spiders (Lycosa spp.) or strange looking caterpillars
(Saturnia spp., Acherontia atropos (L.), etc.). We keep or breed them, as well as the
saved animals collected by us after natural-disasters. We also try to show them to
the public and repatriate the protected species, if we know the exact place of origin.

Eg. 1: in the Summer of 2010 there were big floods and landslides, and lots of
the habitats were destroyed. Therefore many caterpillars of Inachis io (L.) butterflies
arrived. We placed them in our Butterfly Garden, and kept/bred them during sum-
mer season. Connecting conservation to education visitors could meet this ,,saved”
native butterflies and their story.

Eg. 2: in 2006 the Plant Protection Institute of the Hungarian Academy of Sci-
ences asked us to help with their oversized colony of predatory katydid (Saga pedo
(Pallas)). We placed them in the Insect House, and grow them up. At the moment
we are waiting for the hatching of the their eggs.

We have many plans for the future, conservation with education programmes,
but these only can start when the reconstruction will be finished.
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O CUCTEMATHKE 300KYABTYP

M. Ilynunvw, A. Ilynunsa
Jlarraneckuii 300mnapk, r. layraBnuic, JlaTBus

Tepmun «300KkynbTypa» (Hanee 3K) cerogHs UMeeT HECKOJIbKO 3HAYEHUM: 3TO
KaK COOCTBEHHO «KyJbTUBHpYEMasi TPYIIa XKUBOTHBIX JIFOOOTO CHCTEMATUYECKOTO
paHra B T€YEHHUE JUIUTEIBHOIO YUCia MMOKOJIEHUH; JIF00asi rpyIa KUBOTHBIX, B OT-
HOIIEHUN KOTOPOW UEeIOBEK MpOSBISET 3a00Ty, Ipecieaysl OMpeesIeHHbIC IIeNu,
oOecrieynBasi TEM CaMbIM UX UIMTEILHOE Pa3MHOXKEHUE B uepene (psne) mokoje-
Huii» (['aby3oB, 2003), Tak W HamnpaBJIeHUE HAYYHO-TIPAKTUYECKOU U KYJIHTYpPHO-
XO35IMCTBEHHON JESTENbHOCTH YEJIOBEKa, HANpPaBJICHHOW Ha JAOCTUXKEHUE Ompejie-
JICHHBIX 1€Jeil C MOMOUIbIO KYJbTUBUPOBAHHUSA KUBOTHBIX (10 aHayioruu ¢ "animal
science" u "agriculture"). CucremaruszupoBanue 3K MoxeT crnocoOCTBOBaTh KOHCO-
JUAALMHA U COTPYJHUYECTBY CHEIMATMCTOB U3 pa3HbIX 00JacTell HAYYHOU U XO3s5H-
CTBEHHOM JIESITEIbHOCTH.

ABTOpamu ObUTH MpoaHATM3UPOBaHbI cyliecTBytomue 3K ¢ 1enplo ux cucre-
Matuzauuu. [Ipu 3TOM B nepByr0 ouepep YUUTHIBAIUCH TAKUE MPU3HAKU, KaK 1€1b
3K, ee TakcoHOMMYECKas NPHUHAIEKHOCTb, CTENEeHb peryauposanus 3K denose-
KOM.

IIpu cucrematuzauuu 3K mnpexae BCEro, MOKHO BbIIEIUTH:

a) yenegvie 3K (300KyJIbTYpbl, KOTOPbIE YEJIIOBEK COACPKUT ISl TOCTHUKEHUS
MOCTABJICHHBIX 1IEJIeH);

0) camennumnwvie 3K (Tpynibl OpraHU3MOB, KOTOPBIE CAMOCTOSITEILHO WU TIPU
MOCPEJICTBE YEJIOBEKA MOSBIIAIOTCS M BOCIPOU3BOJAT CeOsl B MPOCTPAHCTBE LiEJie-
BBIX 300KYJIbTYP U PETYIUPYIOTCS YEJIOBEKOM IMPSIMO MM KOCBEHHO. [lo oTHOmIE-
HUIO K 1eneBoit 3K MoryT ObITh MyTyaJIUCTUYECKUMH, aMEHCATUCTUYECKUMU, KOM-
MEHCAJIUCTUYECKUMHU, KOHKYPEHTHBIMH, TAPA3UTUYECKUMU U T. 1. )

JUis cucTeMaTu3upoBaHUs 11€JIeBOI 300KyJIbTYpbl HanOosiee BaXXKHBIMU MpE-
CTaBJISIFOTCS TPU €€ XapaKTEPUCTUKH, KOTOPHIE ONPEIEISIIOT KOHKPETHBIE TEXHOJIO-
TUU 300KYJbTUBUPOBAHUSA, & TAKKE OTPAXKAIOT ITAIbl Pa3BUTHS 300KYIbTYPBI:

1) Heap 300kyabTHBHPOBaHMs. OHa 3a7aeT HANpaBICHUE NJIsl pealu3aluu
ocTalibHbIX XapakTepucTuk 3K, mockonbky nro0as nenesas 3K conepxurcs 4eno-
BEKOM JUJISI IOCTMIKEHUSI KaKOK-TO LeJIM — T.€. JUIsl MOJIy4YeHHUs] HEKOETO IPOIYyKTa.
OTOT MPOAYKT MOKET OBbITh KaK MAaT€pUaJIbHBIM (4acTH Tela XKUBOTHBIX, UX MPO-
JYKTBI BBIJCNECHHUS U T.JA.), TAaK U HJI€AJIbHBIM (BbI3bIBAEMbIE KUBOTHBIMH SMOIUU
yesoBeka u Jip.). Kpome 3T1oro, oH MOXeT ObITh Kak OObEKTUBHBIM, T.€., CYIIECTBY-
IOLMM HE3aBUCUMO OT IMCUXUKH YeJIOBEKa (MsICO )KMBOTHBIX, LIKYPbI, UX TTOBEJACHUE
U T.J1.), TAK U CyOBEKTUBHBIM, T.€., IPEJACTABICHHBIM TOJIBKO B MCUXUKE YeJIOBEKa
(OTHOIIIEHHE 4YeJOBEeKa K KMBOTHOMY, BO3HHUKIIEE B PE3yJbTaTe €ro peajibHoro,
MPEICTAaBIIEMOr0 WIM MHUMOTO KOHTakTa ¢ npeactaButensmu 3K u ap.). Io ue-
JISIM MOKHO BBLAEIINTH caeayromue 3K:
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a) ceipbeBbie 3K (IMPOAYKT — CBHIPHET MJis MPOU3BOACTBEHHOU NIESITEIHLHOCTH U
MPOMBINLJIEHHOCTH: MUIIEBOM, KOKEBEHHOM, MEAUITMHCKON U JIp.);

0) xopmoBsie 3K (IpoyKT — KOPM ISl APYTUX KUBOTHBIX);

B) neparoruueckue 3K (mpomaykT — 3HaHUS, YMEHHS, HABBIKM, OTHOLICHUS,
YCTaHOBKH U T.J. 00y4aeMbIX JII0JIeH, KOTOpble (POPMUPYIOTCS Y HUX MPU KOHTAKTax
¢ sxuBoTHbIMU 3K);

r) HayuHbie 3K (mpoayKT — manHbie o pakTax, mporeccax u sIBICHUSX, MOTyda-
€MbIE B X0JI€ HAYYHBIX HcCien0BaHui KUBOTHbBIX 3K);

1) pekpeannonabie 3K (IPOAYKT — BOCCTAHOBJIEHHBIEC B PE3yJIbTaT€ KOHTAKTa C
npeactaBuressiMu 3K sMOLMOHANIbHBIE U ICUXUYECKUE CUJIBI JIFOAEH );

e) mpupomooxpannabie 3K (IpoaykT — ocobu W rpymmbl 0COOEH KUBOTHBIX,
HYK/IAIOLIUXCS B YBEJIIMUCHUHN YUCICHHOCTH In-Situ);

K) nedeOHo-npodunakruyeckue 3K (MpOayKT — BOCCTAHOBJIEHHOE U COXpa-
HEHHOE B pe3yJibTaTe KOHTaKTa ¢ npeacraButessiMu 3K dpuzndeckoe u ncuxudeckoe
3JI0POBBE JIIOJIEH );

U Jp.

2) TakcoHoMHYecKasi MPHHAMJIEKHOCTh 300KYyJAbTYP. OHa omnpenensercs
nociie GopMyIMPOBAHUS LEIH 300KYJIbTUBUPOBAHMS, KOT/Ia IPOUCXOAUT OTOOp BU-
JIOB J)KMBOTHBIX, KyJIbTUBUPOBAHUE KOTOPHIX JACT BO3MOKHOCTb TOU LIE€JN JOCTHI-
HYTh U KOTOpbIE OTpaxkatoTca B Ha3zBaHuu 3K. [[1s 3TOro B COYETaHUU CO CIOBOM
«KyJbTYypa» HCHOJB3YIOTCA HAI[MOHAIbHBIE, MEXIYHAPOJIHbIE WM JATUHCKUE
HA3BaHUS TAKCOHOB: 300KYJIbTypa 0€CIIO3BOHOYHBIX — HHBEPTEOPATAKYIbTYpa, Perl-
TUIHN (4acTo U am(puOmil) — TepneToKyIbTYpa; NTHUIl — aBUKYJIbTypa U T.1. [1pu cu-
crematu3upoBanun 3K 10 TakCOHOMUYECKOW NPUHAMICKHOCTH HCIOIb3YETCA
MPUHLIUAN TAKCOHOMHYECKON nepapxuu. Tak, 300kynbrypa Shelfordella lateralis siB-
JIIETCSI COCTABHOM YacCThIO PHTOMOKYJIBTYpPBI, KOTOpPas B CBOIO OUY€peib SBIISICTCS
4aCThIO MHBEPTEOPATAKYJIBTYPHI U T.I.

3) CreneHb peryJupyeMoCcTH 300KYJbTYpPbI. 3K cuctemaTu3upoBaHbl Ha OC-
HOBe "cTyrneHen 300KkyabTyphl", nipeioxkeHHbix O.C. ['aby3oBbiM (2003), ¢ u3me-
HEHUSIMU:

a) pernamentupyembie 3K (permameHTHpyeTCs MOJb30BaHWE OOUTAIONIMMH B
IPUPOJIE TUKUMU KUBOTHBIMH );

0) omorexunueckue 3K (IpoBoadTCs OMOTEXHUYCCKHE MEPOIPUATHS, BO3/EH-
CTBYIOIIIME HA MOMYJISIIIUU JUKUX )KUBOTHBIX: MOJKOPMKA, YCTPOMUCTBO THE3/ U T.11.);

B) OpuaunaroBeie 3K (pa3BeneHne >KUBOTHBIX B MCKYCCTBEHHBIX YCIIOBUX, 30-
OKyJIbTypa B y3koM cmbiciie o O.C. I'aby30By (2003));

r) noMecturupoannbie 3K (mosHOE 0JOMalTHUBAaHUE KUBOTHBIX).

ABTOpBI OJarofapsAT 3a BO3MOXHOCTb MCCIIEJOBAHUM B 00JIACTH 300KYJIBTYD
JlayraBnuiacCKui yHUBEPCUTET U JlaTranbCKuil 300I1apK.
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Summary
ON SYSTEMATIZATION OF ZOOCULTURES

Mihails Pupins and Aija Pupina
Latgales Zoo, Daugavpils, Latvia

Today the term “zooculture” (further ZC) has several meanings: it is actually as
"a cultivated group of animals of any systematic class within numerous generations;
any group of animals, in relation to which people show concern, pursuing definite
aims, thus, ensuring their continuous propagation in course of generations"
(Gabuzov, 2003), so a branch of people’s theoretic-practical and culture-economical
activities, directed towards achievement of definite aims by means of animal culti-
vation (by analogy with "animal science" and "agriculture"). Systematization of ZC
may contribute to consolidation and collaboration of specialists in different areas of
scientific and economical activities.

Existing ZC have been analyzed with the aim of their systematization. Mean-
while such factors as the aim of ZC, its taxonomic belonging, degree of control of
ZC by people were considered in the first place.

First of all the following ZC may be singled out

a) target ZC (zoocultures that are kept by people for achieving of assigned
aims);

b) satellite ZC (groups of organisms that appear and reproduce themselves in-
dependently or with a help of people in areas of target zoocultures and are regulated
by people directly or indirectly; in relation to target ZC they may be mutualistic,
amensalistic, commensalistic, competitive, parasitic, etc.)

The most important features for systematization of target zooculture are the fol-
lowing three: aim, taxonomy, controllability. These are the very features that de-
termine concrete zoocultivating technologies, as well as reproduce stages of zoocul-
ture development.

1) The aim of zoocultivation. It sets direction for other ZC features, as far as
any target ZC 1s maintained by people for achieving some aim - i.e., obtainment of a
certain product. The product may be both material (parts of animals’ bodies, their
excrement, etc.) and ideal (person’s emotions caused by an animal, etc.). Besides, it
may be objective, i.e., existing irrespective of person’s psyche (animals’ flesh, skin,
conduct, etc.) and subjective, i.e., imagined only in person’s psyche (person’s atti-
tude to an animal, arisen in the result of real, envisaged or imaginary contact with
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ZC representatives, etc.). According to aims, it is possible to single out the follow-
ing ZC:

a) rough ZC (the product is a raw material for industrial activity and industry:
food, tanning, medical, etc.;

b) fodder ZC (the product is fodder for other animals);

c¢) educational ZC (the product is knowledge, skills, abilities, relations, guide-
lines, etc. of trained people that are formed by contacts with animals of ZC);

d) scientific ZC (the product is data about facts, processes and phenomena, ac-
quired in the course of scientific research of animals from ZC);

e) recreational ZC (the product is restored person’s emotional and mental states
in the result of a contact with ZC representatives);

f) preservation ZC (the products are individuals and groups of animal individu-
als that need to increase in number in-situ);

g) treatment-and-prophylactic ZC (the product is restored and retained person’s
physical and mental health in the result of a contact with ZC representatives), etc.

2) Taxonomic belonging of zoocultures. It is determined after formulating the
aim of zoocultivation, when a selection of animals takes place, cultivation of which
will give a chance to reach the aim, and that are reflected in the name of ZC. There-
fore, in a combination to a word “culture” national, international or Latin names of
taxa are used: zooculture of invertebrates is called invertebrataculture, reptiles (often
it is amphibian) - herpetoculture; birds - aviculture, etc. When systematizing ZC ac-
cording to taxonomic belonging the principle of taxonomic hierarchy is used. Thus,
zooculture Shelfordella lateralis is a constituent of etnomoculture that in turn is a
component of invertebrataculture, etc.

3) Degree of controllability of zooculture. ZC are systematized on a basis of
“zooculture steps” offered by O. Gabuzov (2003), with changes:

a) regulated ZC (the use of wild animals that live in nature is regulated);

b) biotechnical ZC (biotechnical arrangements are carried out that influence
populations of wild animals: additional fertilizing, arrangement of nests, etc.);

c¢) breeding ZC (animal breeding in artificial conditions, zooculture in a narrow
sense according to Garbuzov (2003));

d) domesticated ZC (total domestication of animals).

The authors thank Daugavpils University and Latgale Zoo for the possibility
to carry out the researches in the field of zoocultures.
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IIPEABAPUTEABHASI OIIEHKA COCTABA KOPMOBBIX
KYABTYP BECIIO3BOHOYHBIX IASI KYABTUBUPOBAHUSI
EBPOIIEMCKOM BOAOTHOH YEPEIIAXH EMYS
ORBICULARIS L.

M. Ilynunvw, A. Illynuns
JlabopaTopus oxpaHbl MPUPOIBI U 300KYyIbTYpbl MHCTHUTYTA 9K0N0oTHMM [layraBmmi-
CCKOTO yHHBepcureTa, JlaTBus

B npupone ans Emys orbicularis L. 0oCHOBHBIMU TPO(DUUECKUMH TPYIIIaMHU
0€CII03BOHOYHBIX SIBJISIFOTCSI HACEKOMBIE U UX JIMYUHKH, PAKOOOpa3HbIE, MOJUTIOCKH
u uepBu (Fritz, 2003). B npakTukyemMoil HaMHu TEXHOJIOTUU 300KYJIbTYpHI E. orbicu-
laris (Ilynuubw, ITynuns, 2005; Ilynuasm 2007) xuBble 00bEKTHI MHBEpTEOpaTa-
KyabTyphl (ganee MK) ucnonb3yroTcsi Kak JOMOJHUTENbHBIE KOPMOBBIE OOBEKTHI
(ITynmuaem, Ilynuas, 2008). DTo maeT BBIBEICHHBIM B 300KYJbType dYepernaxam
BO3MOXHOCTb: &) 00YUUTHCS Pa3IuYHbIM (DOpMaM OXOTHUYHETO TTOBEJACHHUS C LIEIbIO
Jy4iieil ajantaliuy K Mocienyoei >kKu3Hu B Ipupojie; 0) pasHooOpa3uTh Tpodu-
YeCcKoe MOBEJCHHUE; B) BECTU 00Jiee aKTUBHBIN o0pa3 >KWM3HM; T) MOIy4daTh Oojee
Pa3HOOOpa3HYI0 U KaueCTBEHHYIO MH(POPMALIMOHHYIO Cpely; /1) pa3HOOOpa3uTh pa-
IIUOH.

[Ipu onenke Bo3mokHOTO coctaBa Tpoduueckux UK (n=23) yuuTeiBanuch ux:
1) TakcoHomuyeckasi OJIM30CTh €CTECTBEHHBIM IrpynnaM TPOPUUECKUX 00bEKTOB E.
orbicularis; 2) NOIBUXHOCTB; 3) KU3HECIIOCOOHOCTh B BOJIHOW cpeje; 4) mpuroi-
HOCTb JUISL PA3JIMYHBIX Pa3MEpPHBIX IPYI Yepernax; 5) 0e30nacHoCTh; 6) IKOHO- U
PrOHOMHMYHOCTh; 7) MakcuMmaibHas nmpocroTta texnonoruii K. B skcnepumente
ucrnons3oBauch  E. orbicularis (n=34) U3 300KyJbTyphl B BO3pacTe A0 4 JeT
(mpeanosiaraeMblii BO3pacT Bhlycka B npupoxay B JlatBum). OuenuBanuce: 1) xa-
pakTep MoBeJeHUs yepenax, 2) uX akTUBHOCTb, 3) CKOPOCTb U OXOTHOCTb MOEJaHUs
KopmoBbIX 00bekToB UK 1 nip.

B nannoe Bpemsi Hamu oToOpaHnbl Tosbko 2 Buna UK, npunagnexammue k 2
rpynnaM €CTeCTBEHHBIX TPOPUIECKUX OOBEKTOB Yepernax: HAaCEKOMbIE U MX JINYUH-
KH.

1) Shelfordella lateralis. Conepxxanue: temmeparypa +25+30 °C; cyOcrpart:
CTPYKKH, KapTOH; KOpM: cyXxoi komOukopM Wiskas u MopkoBb. J{J1s ckapMiInBaHUs
BBIIIyCKAalOTCS Ha cyOcTpaT v B BoAy. IImrochl: a) mpu ckapMIIMBaHUM 4Yepernaxam
IOJIBM>KHBI, IIJIABAIOT 10 MOBEPXHOCTH BOJBI, PEXE MO BOJOM; 0) U3-3a CIOXKHOU
dbopmel Tena S. lateralis yepenaxu 4acTo pa3phIBalOT UX HA YacTH, YTO pazHOOOpa-
3UT Tpoduueckoe moBejeHue yepenax. Munycel: a) S. lateralis nerko yxonar u3
0acceiiHOB C HEerJaJKUMH CTeHaMH; 0) Ha Cylle BJIaju OT BOJbI CTAHOBSITCS HEOCS-
raemsl JIsl yepenax, 0COOCHHO €CJIM €CTh YKPBITHS.

2) Zophobas morio. Conepxxanue: xkak jis S. lateralis. JIns ckapMauBaHus Jiv-
YUHKW BBINTyCKaloTCs B BoAy. Ilrockl: a) nmpu momajgaHnuu B BOJy 4acTO OYEHB I1O-
JBUKHBI; 0) Oyaroapsi mpo1oJiroBaToi hopme Tesia MpUroaHbl JUisi KOPMIICHHS Ma-
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JeHbKHUX yepenax. MUHYCBI: a) B BOJIE€ TOHYT U OBICTPO TEPSAIOT MOJBHKHOCTB; O)
JUYUHKU TpeOYIOT OTIEIbHBIX MOMEIICHWH Il OKYKJIMBAHUS; B) A OOJbLIeH
npousBoautenbHoctu UK Tpebyercs pasaenbHOe coepkaHue JMYUHOK IO BO3pac-
TaM.

ITockonbKy B HalEd TEXHOJIOIMHU 300KYJIbTYpPbl OCHOBHBIM HCTOYHUKOM ITMTa-
TEJBbHBIX BELIECTB JJIs depenax CiayXaT ApYrue BUAbI KOpMa (BJIaKHbIE U CyXue
KOIIIaYbU KOpMa, CyXue KoMOMKOpMa JUIsl pelO, pe3aHas ¢ KOCTSIMU cajlaka, KypUHbIe
cepAla), B JAHHOM HCCJIEJAOBAHMM HE YYMTHIBAJIUCh XMMHYECKUH COCTaB M Kallo-
puitHOCTH KOPpMOBBIX 00bekTOB K. Bo3MoxkHO, Takas nHpOpMAIIHs MOXKET TOBIIH-
ATh Ha Oyayuryto orneHKy npurogHoctu MK mist kopmiienus yepenax. Taxke B Xo/e
UCCIeN0BaHUM NOCTYNHBIX HaM MK MBI HE HaNUIM IPOCTBIX B CONEPHKAHUU U COOT-
BETCTBYIOIIUX BBIIICU3NIOKEHHBIM TpeboBanusaMm BuaoB UK, xoropeie ObLn Obl
KU3HECIIOCOOHBI B BOJIE B TE€YEHHUE JOCTATOYHO JOJIFOro BpeMeHu. Bo3MoxkHO, Ta-
KUMU TOTEHUIUATbHBIMU BUJAMU MOTJU Obl ObITb Ampullaria australis, A. gigas,
Planorbis corneus, Helisoma nigricans, a Takxe Eisenia foetida, uto npoBepsieTcs B
HacTosiliee BpeMsa. Mbl He HallUIU COOTBETCTBYIOIIMX BBIIIEU3JI0’KEHHBIM TpeOoBa-
HusM MK pakooOpa3zneix. B nenom, ucnons3oBanue tpopuueckux UK moxer cno-
cOOCTBOBATh a/lallTallui BBIBEIECHHBIX B 300KYJIbTYpE OOJIOTHBIX Uepernax K yCIOBU-
M IOCJIEYIOLIEH KU3HH B NIPUPOJIE, YEM YBEIUYUT UX BBDKMBAEMOCTb I1OCIIE HUH-

TPOYKIIHH.

Mpr1 6naronapum [Ipoext EU LIFE-Nature LIFE09 NAT/LV/000239. Msb1 6:1a-
rogapum sHTOMOJIOroB P. [{ubynbckuca, B. Baxpymesa (JlatBusi), M. bepesuna
(Poccust) 3a kOHCYIbTAIIUU.
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Summary

PRELIMINARY ESTIMATION OF STRUCTURE OF FODDER
INVERTEBRATACULTURES FOR THE CULTIVATION OF EU-
ROPEAN POND TURTLE EMYS ORBICULARIS L.

Mihails Pupins and Aija Pupina
Laboratory of Nature Conservation and Zooculture of Institute of Ecology of Dau-
gavpils University, Latvia

The basic trophic groups of invertebrates for Emys orbicularis L. in nature are
insects and their larvae, crustacean, mollusks and worms (Fritz, 2003). In technolo-
gy of E. orbicularis zooculture practiced by us (Pupins, Pupina, 2005; Pupins 2007),
living objects of invertebrataculture (further IC) are used as additional fodder ob-
jects (Pupins, Pupina, 2008). It gives possibilities for turtles, bred in zooculture, to:
a) to be trained in various forms of hunting behaviour with an aim of better adapta-
tion to the subsequent life in nature; b) to diversify trophic behaviour; ¢) to live
more actively; d) to get more diverse and qualitative informational environment; €)
to diversify a diet.

When estimating a possible structure of trophic IC (n=23) were considered
their: 1) taxonomic proximity to natural groups of E. orbicularis trophic objects; 2)
mobility; 3) viability in water environment; 4) suitability for various dimensional
groups of turtles; 5) safety; 6) affordability and ergonomics; 7) maximal simplicity
of IC technologies. In the experiment were used E. orbicularis (n=34) from zocul-
ture till the age of four years (supposed age of releasing into nature in Latvia). The
following criteria were estimated: 1) character of turtles’ behaviour, 2) their activity,
3) speed and willingness to eat IC fodder objects, etc.

At the present moment we have selected only two species of IC, belonging to
two groups of turtles’ natural trophic objects: insects and their larvae.

1) Shelfordella lateralis. Maintenance: +25+30 °C, substratum — shavings,
cardboard, forage: mixed fodder Wiskas and carrot. For rearing they are released on
substratum and into water. Positive sides: a) while rearing turtles are active, swim
on a water surface, rarer under water; b) due to a complex shape of S. lateralis bod-
ies, turtles very often tear them to pieces that diversifies turtles’ trophic behaviour.
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Negative sides: a) S. lateralis easily leave pools with rough walls; b) on land far
from water they become inaccessible to turtles, especially if there are shelters.

2) Zophobas morio. Maintenance: as for S. lateralis. For rearing larvae are re-
leased into water. Positive sides: a) when getting into water they are very active; b)
due to an oblong shape of bodies they are suitable for rearing of small turtles. Nega-
tive sides: a) in water they sink and quickly lose mobility; b) larvae need separate
premises for pupation; c) for greater IC productivity a separate keeping of larvae by
age 1s required.

As soon as the basic source of nutrients for turtles in our technology of zoocul-
ture serves other kinds of fodder (rich and coarse fodder for cats, mixed fodder for
fish, cut into pieces sprat with bones, chicken hearts), in the present research chemi-
cal composition and calorie content of IC fodder objects were not considered. Possi-
bly, such information may affect the further estimation of IC suitability for turtles’
rearing. During the research on accessible to us IC we also have not found easy in
maintenance and corresponding to the above mentioned requirements species of IC
that would be viable in water during enough long time. Probably, such potential
species might be Ampullaria australis, A. gigas, Planorbis corneus, Helisoma nigri-
cans, as well as FEisenia foetida, that is examined at present. We have not found
crustaceans that correspond to the above mentioned IC requirements. In general, the
use of trophic IC may contribute to adaptation of pond turtles, bred in zooculture, to
conditions of subsequent life in nature that will increase their survival rate after in-
troduction.

We thank EU LIFE-Nature Project LIFE09 NAT/LV/000239. We thank ento-
mologists R. Cibulskis, V. Vahrushevs (Latvia), M. Berezin (Russia) for consulta-
tions.
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SPrOHOMHYHBINA METO KYABTHBHPOBAHHSI LOCUSTA
MIGRATORIA (L.) B AATTAABCKOM 30OIIAPKE (AATBHSA)

M. Ilynunovw, A. Ilynuns
JlaTransckuii 300napk, r. Jdayrasnuic, JlatBus

JIro6as 300KyJIbTypa COAEPKUTCA JIIOJABMHU C HEKMMU LEeasiMu (0O0pa3oBaTelib-
Hasi 300KYJbTypa, SKCHEPUMEHTAJIbHAs, KOPMOBas U Jp.), KOTOPble BO MHOTOM
OMpEaENsIOT 0COOEHHOCTH TEXHOJIOTHI coaepkaHus (IPOU3BOJAUTENBLHOCTh MOITY-
JSUUU, pa3Mep MOMEIIEHHUs, TeMIeparypa, COCTaB KOpMOB H T.A.). Locusta
migratoria (L.) sBI€TCS paclpoOCTPAaHEHHBIM U XOPOIIO M3YYEHHBIM BUIOM JHTO-
MOKYJbTYpbL. BMecTe ¢ TeM, HUCMOJIb3yEMbIE METOBI €€ COAEPIKAHUS B TI0JIOCE YME-
PEHHOTO KJIMMAaTa 4acTo SBISIOTCS 3aTPATHBIMU, TTOCKOJIBKY TPEOYIOT MCIOIb30Ba-
HUS B Ka4eCTBE KOpMa MpopouIeHHbIX 371akoBbIX (Komnanuesa u ap., 2005), Tak kak
MCIIOJIb30BAHUE €CTECTBEHHBIX JUKOPACTYIIHUX 3JIAKOBBIX BO3MOXKHO TOJIBKO JIETOM.
[TpumMeHeHne U U3roTOBJIEHUE NCKYCCTBEHHBIX CMecel TpeOyeT IKOHOMHUYECKHUX 3a-
TpaT, UX UCHOJIb30BAHUE MOXKET BIMATH HA KU3HECTIOCOOHOCTh L. migratoria (Kop-
cyHoBckas, 2002). C 2009 r. Ham 300mapK pemui cojepkaTb 300KYyJbTypy L.
migratoria 1 uened HIKCIIOHUPOBAHMS, IEMOHCTPAIMU CTYIEHTaM YHUBEPCUTETA U
JUTSL BO3MOKHOTO MCIIOJIB30BAHMS B OKCIIEPUMEHTAX. DTO ONPEAETUIO0 TPEOOBAHUS K
300KyJIbTYpe: HEOOJIbIlIass YUCIEHHOCTh OCHOBHOM momyisiuuu (~50 mumaro), spro-
HOMHUYHOCTh (MMHMUMH3aLUs 3aTpaT TPY/la), SKOHOMUYHOCTh (MUHUMU3ALMS pacxo-
JIOB), BO3MOKHOCTb YX0/1a 32 300KYJIbTYPOI CTYJIEHTOB U BOJIOHTEPOB (MaKCHUMallb-
Hasl IPOCTOTA TEXHOJIOTUH), CTAOUIILHOCTD MOIYJISIIUH.

Ucxoanwsie ocobu L. migratoria (umaro, n=8) ObLIM NPUOOPETEHBI OCEHBIO
2009 r. B 1. M'amOypre, ['epmanns. OHu OB TOMENICHBI B IIEIBHOCTEKIISTHHBIN Ca-
oK (MHcekTapuii) ¢ pasmepamu 32x35x40 cM, BEpXHsSl MaHEIb KOTOPOrO HUMEET
BEHTUJIALIMOHHOE OKHO pa3Mmepamu 10x15 cm. Temnepatypa Bozayxa +32 °C, npo-
JOJKUTEIIBHOCTh CBETOBOTO JHA 12 4u. B mHCekTapuyme HaXoJsATCsl KOPMYILKa JJist
3eJIeHOM Macchl (ITPEeACTaBIIAET COOOM PAaCOIOKEHHYIO MO yriaoM 60° K BEpTHKAIH
COTHYTYIO BJIOJIb TOJIOCY OIIMHKOBAHHOW CETKH C sueel 5X5 mMMm) u cyOcTpar s
JUHBKU (Takas e I0Joca, cTosAlas BepTUKanbHO). Cagok 000py0BaH JaMIoil ¢
ynbTpaduoneToBeiM crnekTpom ReptiGlo 5.0, 13 W, MuHuManbHOe paccTosIHUE OT
ceTyaroro cyocrpara no jgammel 5 cm. CyOcTpar - cTpyxku cioem 3 cMm. B canke
pa3MenIeHbl KOPMYIIKa U1 CYXUX BUAOB KOpMa WM IMOWJIKA: CTEKIJISIHHBIA COCYJ C
BOJIOM, HAOUTHIN 10 Kpas OyMa)KHbIMH MOJOTEHIIAMH. [ OTKIAAKK SHI] UCTIOJb-
30BaH IJIACTUKOBBIN COCYl TIIyOMHOU 7 CM C yBIaKHEHHBIM TopdoM. s kopmiie-
Husl L. migratoria B TETHUW CE30H HaMM MCIOJIb30BAIUCH CBEXKECOOPAHHBIE TUKO-
pactymue 3naku: Poa pratensis, Dactylis glomerata. JIjis KopMileHHs] B 3UMHUN Ce-
30H HCIOJIb30BAJIMCh T€ K€ BHUJbI 3J1aKOB, COOpPAHHbBIE MO3JHUM JIETOM, ITOMEIIEH-
HbIE B 3aBSI3aHHBIC YEPHBIE MMOJIUITUICHOBBIE IMAKETH U 3aMOPOKEHHBIE IPU TEMIIE-
patype -18 °C. 3aMopoeHHbIE 31aKu AaBajiu 0e3 MpeBAPUTEIBLHOIO pPa3MOpaKu-
BAaHMS, OHO IPOMCXOJWIIO HETNOCPEICTBEHHO B cajke. PacreHus pheIxiion maccou
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MOMEIIAJIMCh Ha BEPXHIOI0 YacTh CETYATOM KOPMYILKH, YTO OOEcrneyuBaio noesa-
HUE KOpMa CO BCEX CTOPOH M €ro ObICTpOE U PABHOMEPHOE BBIChIXaHUE JI0 CEHA, KO-
TOpOE€ TaKXe MOENaoCh, HEChEACHHBIE OCTATKM CKAaThIBAJIIMCh BHU3. B KkadecTBe
JOTIOJTHUTENIBHOTO CYXOro KOpMa MCIOJIb30BauCh xiornbs "Milupa Bio 7-corn" (mp.
['epmanus; cocTaB: MIIEHUIIA, OBEC, POXKb, KYKypy3a, SUMEHb, IPOCO, PUC) U MPO-
MBIIIUICHHBIN KoMOuKopM i pei0 "Papildbariba zivim" (mp. JlaTBusi; coctaB: mo-
COJIHEUHBIN JKMBIX, MIICHHIIA, F€HETUYECKH MOAU(UIIMPOBAHHAS COs, KyKypy3a,
KOPMOBBIE JPOXOKU, paCTUTENIbHBIE KHUPBI U Jp.). Takke B cajike MOCTOSHHO HAXO-
nuics Oenwrid xmeb. Ilpoporennas mmeHunia B HeOonbmoM kojuuecte (30-50
IPOPOCTKOB Ha OJIHY 0CO0Bb) JlaBajach TOJIBKO OJMH-/[BA pa3a Kak/10il reHepalnu BO
BpeMsl TOCIIETHEN TNHBKH.

L. migratoria B ONMCAaHHBIX YCIOBHUSAX YCIEUIHO XKUBYT U Pa3MHOMKAIOTCS, 3a
BpEMS SKCIIEPUMEHTA CMEHWIIOCh HECKOJIBKO MOKOJeHUH. CaMIbl UMEIOT CPEIHIO0
ey Tena 42 mMm, caMku 51 MMm. B nonyisiuu nmpakTHYECKH HET HApyLIEHUN
JUHBKM WJIM OTCYTCTBYIOIIMX KOHe4yHocTed (1-2 ocobu Ha mnomynsuuio). L.
migratoria aKTUBHO UCIOJIb3YIOT B KOPM IPEABAPUTEILHO 3aMOPOKEHHbBIE 3/1aKH, B
MEHBIIIEM KOJINYeCTBE Oenblil XJieO, elle MEHbIIE XJIONbs U KOMOMKOpPM. YXOI 3a
NOMyJISIMENd CBOAUTCS K KOPMIJICHHIO JUKOPACTYIIMMH 3JIaKaMU OJMH pa3 B JICHb
(Jletom - cBexue, 3MMOM - 3aMOPOKEHHbBIE) U YUCTKE MOUJIKU pa3 B HEJEIIO; YNCTKA
MHCEKTapuyMa 1 3aMeHa cyOcTpara Mpou3BOJATCS IPU CMEHE MOKOJICHUH.

[IpennaraemMoe HCIIOJIB30BAHUE 3aMOPOXKEHHBIX 3JIaKOB JUIsl KOpMileHHs L.
migratoria TO3BOJISIET YINPOCTUTh TEXHOJOTHIO COAEp)KaHMUS BUAa A 0OpazoBa-
TEJBHBIX 1IeJIel, 0OCOOEHHO B CEBEPHBIX CTPaHaX; YMEHbBIIUTh 3aTpaThl; cieiarh 00-
Jee €CTECTBEHHBbIM 3UMHHI pauuoH L. migratoria; IPUBJIEKaTh K YXOIy 3a 3HTO-
MOKYJIBTYPOU BOJIOHTEPOB.

Mg 6iaronapum B. Baxpymesa (JIarBusi), M. bepe3una (Poccusi) 3a KOHCYIIb-
TaIUH.
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Summary

ERGONOMIC METHOD OF CULTIVATION OF LOCUSTA
MIGRATORIA (L.)IN THE LATGALES ZOO (LATVIA)

Mihails Pupins and Aija Pupina
Latgales Zoo, Daugavpils, Latvia

Every zooculture is kept by people for certain purposes (educational zoocul-
ture, experimental, fodder, etc.) that, in many respects, define peculiarities of main-
taining technologies (population productivity, size of premises, temperature, struc-
ture of fodder, etc.). Locusta migratoria is a widespread and well studied species of
entomoculture. At the same time, the methods used for its maintenance in a zone of
temperate climate are often cost-based, as far as they require to use germinating ce-
reals as fodder (Kompantseva et al., 2005), since the use of natural wild cereals is
feasible only in summer. The use and production of artificial mixtures requires eco-
nomic expenses, using them may affect L. migratoria viability (Korsunovskaya,
2002). Since 2009 our zoo has decided to keep L.migratoria zooculture for exposing
purposes, demonstration to university students and for possible use in experiments.
It defined the requirements to zooculture: small number of basic population (~50
imago), ergonomics, and affordability, possibility to care of zooculture by students
and volunteers (maximal technological simplicity), population’s stability.

Initial L. migratoria individuals (imago, n=8) were bought in autumn 2009 in
Hamburg, Germany. They have been placed into a wholly vitreous cage (insectary)
32x35x40 cm in size. Air temperature is +32 °C, duration of daylight hours is 12 h.
In insectarium there is a feeding rack for green paste (it represents a strip of zinced
net, bent lengthwise, located at an angle of 60° to a vertical line with a mesh 5x5
mm in size) and substratum for moult (the same strip, put vertically). The cage is
equipped by a lamp with ultra-violet spectrum ReptiGlo 5.0, 13 W; the minimal dis-
tance from a mesh substratum to the lamp is Scm. The substratum represents a layer
of shavings 3 cm deep. In cage there is a feeding rack and a drinking bowl: a glass
vessel with water, brimful with tissues. A plastic vessel 7 cm deep with humidified
peat is used for laying of eggs. For L. migratoria feeding during summer we used
fresh wild cereals: Poa pratensis, Dactylis glomerata. For feeding in winter season
we decided to use the same sort of cereals picked in late summer and placed in the
fastened black polyethylene packages and frozen at temperature -18 °C. Authors
gave the frozen cereals without preliminary defrosting; it took place in cage directly.
Plants in friable mass were placed on the top part of a mesh feeding rack that en-
sured fodder eating from all the sides and its fast and even drying to hay, which was
also eaten, but remainders rolled down. As an additional fodder the flakes "Milupa
Bio 7-corn" were used (Germany; ingredients: wheat, oat, rye, maize, barley, millet,
rice) and an industrial mixed fodder for fish "Papildbariba zivim" (Latvia; ingredi-
ents: sunflower oilcake, wheat, genetically modified soya, maize, fodder yeast, veg-
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etable oil, etc.). Additionally in terrarium there constantly was white bread. Couched
wheat was given in a small amount only once-twice to each generation during the
last moult.

L. migratoria successfully live and breed in described conditions; during the
experiment several generations changed each other. Males have an average length of
bodies 42 mm, females — 51 mm. In population there is practically no breach of
mould or absence of extremities (1-2 individuals in a population). L. migratoria ac-
tively uses preliminary frozen cereals in fodder, in smaller quantity white bread,
even less flakes and mixed fodder. Caring of population is reduced to feeding with
wild cereals once a day; insectarium cleaning is carried out by generation change.

Suggested use of frozen cereals for feeding L. migratoria allows simplifying
technology of species’ maintenance for educational purposes, especially in northern
countries; reducing expenses; making L. migratoria’s winter diet more natural; in-
volving volunteers in caring of entomoculture.

We thank entomologists V. Vahrushevs (Latvia), M. Berezin (Russia) for con-
sultations.
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OLIEHKA COCTABA TPO®PHYECKHX KYABTYP
BECIIO3BOHOYHBIX A KYABTHBHPOBAHHNSI
KPACHOBPIOXOH EPASTHKU BOMBINA BOMBINA L.
HA OCHOBE HCCAEJIOBAHHS EE BO3PACTHOH
TPOSHUYECKONU JUHAMUKHU B AATBHH

A. Ilynuna, M. Ilynunvw
JlaGoparopus oxpaHbl IPUPOABI U 300KYyJIbTYphl MHCTUTYTA SKONIOTHM J[ayraBmui-
CCKOro yHuUBepcurera, JlaTBus

Bombina bombina L, siBnsieTcs peAKUM U OXpaHsEMbIM 36MHOBOJHBIM EBpOIIBI.
Ha ceBepe apeana B JlatBum ee momyisauuu HeMHorouyucienusl (Kuzmin et al.,
2008) u ys3Bumbl. OdunuanbHblil WIaH oxpanbl B. bombina B JlatBuu (Pupins,
Pupina, 2006) pekoMeH1yeT BhIpAIIMBAHUE KEPJISTHOK B 300KYJIBTYPE U BBIITYCK UX
B MPUPOAY IJIs CO3JaHUsl HOBBIX MOMYJSIIUNA. DTO JI€JIaeT aKTyaJlbHOM OLEHKY CO-
ctaBa Tpoduueckux KyiubTyp Oecro3zBoHouHbx (MK), mpenmomaraembix uisi BbI-
kapmiuBanus B. bombina B pasubie Bo3zpactHbie nepuonbl ([lymuns, [lynmunbim,
2008).

ABTOpBI UCIIOIB30BAIM HEMHBA3UBHBIA METOJl aHAJIM3a COCTaBa YKCKPEMEHTOB
B. bombina. Ocobu (n=22), noiiMaHHbIEC B IPUPOJE, B TEUCHHE CYTOK COACPKAINUCH
B Ookcax ¢ Bojoil. [locie monyueHus 2 3KCKPEMEHTOB KEPJISHKU BO3BpALIAIHChH
Ha3a] B Ouotomn. CocTaB 3KCKPEMEHTOB M3Yy4ascsl ¢ MOMOILIbI0 MUKpockona ZEISS
SteREO Lumar.V12, GparMeHThl U3MEPSIIUCH C TIOMOIIBIO MPOrpaMmmbl AxioVision
AC u dororpadupoBanuce kamepoir AxioCam MRc5. ZEISS. DKCKpeMeHThI B3pOC-
JIBIX JKEPISTHOK aHAIM3UPOBAJIM MHAMBUIYAIbHO, FOBEHUIBHBIX — B rpytie 11 oco-
oeil.

KonuuecTBo TakcOHOB TpoPHUUECKUX OOBEKTOB Y JKEPIISHKH JOCTATOYHO BEJIU-
KO, B HCCIICJIOBAaHUYU UJCHTU(UIIMPOBAHO HE MeHee 35 TaKCOHOB (OT BUA /IO THUIIA).
[Tpu ananmmuze parMeHTOB YIEHHUCTOHOTHUX B AKCKPEMEHTaX B3POCIBIX KEPIISTHOK
UACHTUGUIIMPOBAHBI 23 TaKCOHA, Y I0OBEHWIbHBIX — 19. OO11ee KoIMuecTBO yuTeH-
HBIX TPO(HUIECKNX 0OBEKTOB B 00EMX BO3PACTHBIX TPYII CXOTHOE: Y B3POCIBIX 56
AK3EMIUISIPOB, Y IOBEHWIbHbIX - 57. Pa3nuunsa HaOIIOAAI0TCS B YMCIEHHOCTH pas-
HBIX TAKCOHOB: Y FOBEHUJIBHBIX 0c00ei damie BcTpedaroTcs: Gastropoda u JIMUIWHKH
u umaro Coleoptera; y B3pOCBIX KEPISHOK — UMAro 4WiIEHUCTOHOTUX, TJIABHBIM 00-
pasoM, Jnerawomue (opmbl npexacrasutenei orpanoB Hymenoptera u Diptera. B
OKCKPEMEHTaX B3POCIBIX TaKXE€ 4Yalle BCTpEeYaroTCsa (parMeHThl JTUYUHOK
Chironomidae, oTmeueHbl (parMEHTBl KPBUIBEB Pa3HBIX HACEKOMBIX, OCOOEHHO
Coleoptera. YV  oBeHWJIbHBIX OcoOell  yamie BCTpEYaroTcs  (PparMeHTHI
Trihogrammatidae, Odonata, Limnaeidae, koHCTaTHUpOBaHbI (PparMeHThl JTUIMHOK
XUITHBIX HaCEKOMBIX Acilius sulcatus n Naucoris cimicoides 1-ro — 2-ro Bo3pacra.
Kykonku HacekomMbIx ObUTM HalleHbI B paBHOM KoJudecTBe. {DparMeHTHI
Staphylinidae BcTpeuatorcs y o6enx Bo3pacTHbIX rpymil. [IpornieHTHOE copepskanue
Tpoudeckux 0OBEKTOB TAKXKE Pa3IMUACTCS B 0O0EUX TPyNIax: y B3POCIBIX UMaro
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Hymenoptera, Diptera cocraBisitor 39 %, y IOBEHWIbHBIX — MpEIACTaBUTEIH
Mollusca, ocobenno Gastropoda — 18 %. Cpeansis jyuHa B MM (mean = 2,27) u
cranaaprtHasa aesuauus (d=1,15) nnunel pparmentoB Mollusca y B3pocibIxX sxkepiisi-
HOK OOJIbllle, YeM y I0BEeHWIbHBIX (mean = 1,52; d=0,87), BMmecTe ¢ TeM Koahpuiu-
eHT CThIOJIEHTa MOKa3all, YTO CTaTUCTUYECKH 3HAYMMOW Pa3HUIIbl B JUIMHE (ppar-
MEHTOB MOJIJIFOCKOB B TPYIINax pa3HbIX Bo3pacToB HeT (p=0,316>0,05). Y B3pocibix
OTMEUEHO Mpeoliialanie Ha3eMHBIX (OpM, Y IOBEHHIIBHBIX - BOJHBIX (popm Oecrio-
3BOHOYHBIX.

[Ipubnmxenne TeppapruyMHOTO PAIlMOHA BBIPAIIUBAEMBIX B 300KYJIbTYpPE Kep-
JSTHOK K €CTECTBEHHOMY MOXKET ObITh 3HAUMMO Kak JUJIsl UX (PU3UOJIOTHYECKOTO U
MICUXUYECKOTO pa3BUTHSA (pa3HOOOpa3HbIM panuoH, Oosee pasHooOpasHas cpena,
BO3MOKHOCTH 00y4aThbCsi 0XOTE€ Ha pa3Hble KOPMOBBIE OOBEKTHI), TaK M IS MOCIIe-
AOyrolen ux agantrauuu B npupoae. KoHeuHo, Ha BbIOOp BUAOB AJi TPOPUUECKON
WK BiusieT 3proHOMMYHOCTh U SKOHOMUYHOCTb MX COAEPKAHUSA U CKapMIIMBaHUS,
TaK, Mbl B CBOEH MPAKTUKE BBIPALIMBAHUSA JKEPJISTHOK paHee UCIOJIb30BAIHU TOJIBKO
npoctyto B coaepxxkauun UK Shelfordella lateralis. Bmecte ¢ TeM, HECMOTps Ha
yA00CTBO M MPOCTOTY MCHIOJB30BAHMS ATOTO BHJA, OH OTpPaXaeT BCEro JBE OTMe-
YEHHBIX B UCCJIEIOBAHUM KATETOPUHU MPUPOJHBIX TPOPUUECKUX OOBEKTOB KEPIISTHOK
(HacexkoMbI€ U MpouYre Ha3zeMHble 0ecro3BOHOYHbBIE). C 1eIbI0 OOJIBIIEr0 COOTBET-
CTBHSI COCTaBa KOPMOB JKEPJSHOK B 300KYJIbTYpE UX NPUPOJHOMY pallMoHy B Jlat-
Bud, B Tpopuueckue MK Bo3moxkHO BBecTH aomnonHuTeNbHbIE Buabl UK, cooTer-
ctBeHHO 10 Kareropusim: 1) menkue (1 mMMm) mmaro Coleoptera, 2) KpymHbIe
(Hankpbutbs 70 6 MMm) umaro Coleoptera; 3) muuuHKK 0€cro3BOHOYHBIX (10 10 Mm);
4) Boanbie Gastropoda (auamerp pakoBuHbl 3 MM). Onpenenenue KoHkpeTHbx MK
U3 3TUX KATEropHii, a TaKXe OLIEHKAa MX IPUTOAHOCTU B KAaYECTBE TPOPUUECKUX
00BEKTOB Il )KEPISTHOK MTPOJIOJKAETCSA B HACTOSLIEE BPEMSI.

Mg 6naronapum [Ipoext EU LIFE-Nature LIFE09 NAT/LV/000239. Msb1 61a-
rogapum sHTOMOJIoroB P. [MuOynwckuca, B. Baxpymesa (JlarBusi), M. bepe3una
(Poccust) 3a KOHCYJIbTALIUH.
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Summary

ESTIMATION OF STRUCTURE OF FODDER
INVERTEBRATA-CULTURES FOR THE CULTIVATION OF
FIRE-BELLIED TOAD BOMBINA BOMBINA L. ON THE BASE
OF RESEARCH OF ITS AGE TROPHICAL DYNAMICS
IN LATVIA

Aija Pupina and Mihails Pupins
Laboratory of Nature Conservation and Zooculture of Institute of Ecology of Dau-
gavpils University, Latvia

Bombina bombina L. is a rare and protected amphibious in Europe. Its popula-
tions on the north of the area in Latvia are not numerous (Kuzmin et al., 2008) but
vulnerable. The official plan of B. bombina protection in Latvia (Pupins, Pupina,
2006) recommends fire-bellied toads’ breeding in zooculture and their releasing in
nature for creating new populations. It makes urgent an evaluation of structure of
invertebrates’ trophic culture, assumed for B. bombina breeding at different age pe-
riods (Pupina, Pupins, 2008).

We have used a noninvasive method for analyzing the structure of B.bombina
excrement. The individuals (n=22), caught in nature, were kept in boxes with water
during 24 hours. When two pieces of excrement had been obtained, fire-bellied
toads were released into a biotope. The structure of excrement was studied with the
help of the microscope ZEISS SteREO Lumar.V12, fragments were measured by
means of the programme AxioVision AC and photographed by means of the camera
AxioCam MRc5. ZEISS. Excrements of adult fire-bellied toads were analyzed indi-
vidually, of juveniles — in groups of 11 individuals.

Fire-bellied toads had quite a great quantity of taxa of trophic objects; during
the research no less than 35 taxa were identified (from species to phylum). By anal-
ysis of arthropods’ fragments 23 taxa were identified in excrement of adult fire-
bellied toads and 19 — in juveniles’. A total number of counted trophic objects in
both age groups was similar: adults had 56 pieces, juveniles — 57. Difference was
observed in number of different taxa: juvenile individuals very often had Gastropo-
da and Coleoptera’s larvae and imago; adult fire-bellied toads had arthopods’ ima-
go, mainly flying forms of Hymenoptera, Diptera. In excrement of adults fragments
of Chironomidae’s larvae were often met, as well as fragments of different insects’
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wings, especially Coleoptera’s. Juvenile individuals more often had fragments of
Trihogrammatidae, Odonata, Limnaeidae; fragments of larvae of predatory insects
Acilius sulcatus and Naucoris cimicoides of size 1-2 were stated. Insects’ chrysali-
des were found in equal quantity. Fragments of Staphylinidae were met in both age
groups.
Percentage of trophic objects was also different in both age groups: adults had

39 % of Hymenoptera, Diptera imago, but juveniles — Mollusca representatives, es-
pecially Gastropoda - 18 %. An average length in mm (mean=2,27) and standard
deviation (d=1,15) of Mollusca fragments’ length by adult fire-bellied toads is big-
ger than by juveniles (mean=1,52; d=0,87), at the same time Student coefficient
showed that there were no statistically significant difference in Mollusca fragments’
length in different age groups (p=0,316>0,05). Prevalence of terraneous forms was
noted by adults, but aquatic forms of invertebrates — by juveniles.

Fitting of terrarium-like diet of bred in zooculture fire-bellied toads to a natural
one might be significant both for their physiological and mental development (a di-
verse diet, more diverse environment, possibility to train hunting for different fodder
objects), and for their subsequent adaptation in nature. Certainly, the species’ choice
for trophic IC is influenced by ergonomics and affordability of their maintenance
and rearing, so, in our early experience of fire-bellied toads’ breeding we used only
simple in maintenance IC Shelfordella lateralis. At the same time, despite conven-
ience and simplicity of use of this species, it reflects only two categories of natural
fire-bellied toads’ trophic objects noted in research (insects and other terraneous in-
vertebrates). With a purpose of better conformity of fire-bellied toads’ fodder struc-
ture in zooculture with their natural diet in Latvia, it is possible to introduce addi-
tional species of IC in to trophic ones according to the categories: 1) small (I mm)
imago of Coleoptera, 2) large (elytra to 6 mm) imago of Coleoptera; 3) inverte-
brates’ larvae (to 10 mm); 4) aquatic Gastropoda (shell diameter of 3 mm). Deter-
mination of concrete IC out of these categories, as well as estimation of their suita-
bility as trophic objects for fire-bellies toads is in progress at the present time.

We thank EU LIFE-Nature Project LIFE09 NAT/LV/000239. We thank ento-
mologists R. Cibulskis, V. Vahrushevs (Latvia), M. Berezin (Russia) for consulta-
tions.
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MHKPOCIIOPHUIHH B AABOPATOPHON KYABTYPE
ABYIISITHHCTOI'O CBEPYKA GRYLLUS BIMACULATUS
DE GEER (ORTHOPTERA: GRYLLIDAE)

HU.B. Cenoepckuii, I0.C. Tokapes, O.A. Ilasnosa, B.B. /lonzux
Bceepoccuiickuit ”HCTUTYT 3amuThl pactenuid, 1. C.-IletepOypr, Poccus

Jlo HemaBHEro BPEMEHM €IMHCTBEHHBIM HM3BECTHBIM BUJOM MUKPOCIOPUIWMI,
napasuTupyromux B Hacekombix cemericta Gryllidae, 6v11 Paranosema (Nosema)
grylli. Ita mukpocnopuausi O6bl71a OOHApY)KEHa B KOHIIE MPOILIOro Beka B jabopa-
TOPHOM KYJIBTYpPE ABYISTHUCTOTO CBEPUKA MHCEKTapus MHCTUTYTa 3BOJOLUMOHHON
dbusnonoruu u 6moxumun uMm. .M. CeuenoBa (CoxoinoBa u ap., 1994) u ¢ tex mop
NOAJIEPKUBAETCS B CBEpUKax B mHcekTapun Beepoccniickoro HMU 3amuTe! pacre-
Hull (r. C.-IlerepOypr). lanHass mapa3uTO-XO35MHHAsA CHCTEMA HCIOJb3YETCS Kak
MOJIENb I U3YYEHUS! YHUKAJIbHBIX OCOOCHHOCTEN (PM3HOJOTMHA MUKPOCHOPUIUH,
00yCJIOBJIEHHBIX MHMHMMH3alMeld (YHKIMOHAJIBLHOTO amnmnapara KIETKH Mapa3uTa
(Honrux u ap., 2007, 2010; Beznoussenko et al., 2007), reneTuueckoro ammnapara
(Nassonova et al., 2005) u monekymsipHoi duorenun Mmukpocnopuauii (Sokolova
et al., 2003, 2005), a Takxe BO3JCHCTBUS Mapa3uToB HAa UMMYHHYIO cuctemy (To-
karev et al., 2007; Tokarev, Sokolova, 2005) u ropmonansHbIii 6aanc (Mccu, To-
kapeB, 2002; Cene3nes, 1997) oprann3ma HaceKOMBIX-X03s5i€B. PaboTa HECKOJIBKUX
HAYYHBIX KOJUIEKTUBOB B Poccum u 3a pyOexoM 3aBHCHUT OT YCHEIIHOTO MOAIepKa-
HUS KYJbTYpbl CBEPUYKOB, 3apaK€HHBIX 3THUM BUIOM MUKpocnopuauu. OgHako He-
CKOJIBKO JIET Ha3aJ JaHHas CUCTEMa OKa3ajach IIOJ YIpO30H, TaK KaK CBEPUYKHU B
HalleM HWHCEKTapuu norudiau ot Bupo3a B ¢geBpaine 2005 r. i1 BOCCTaHOBIICHHUS
KyJbTYpPbI CBEPUKH OBLIM 3aBEe3€HBI U3 MHCEKTapusi MockoBckoro 3oomapka. Mx 3a-
paxanu ctapbiMu oOpasuamu criop P. grylli, 3aBeqoMo He coJepKalluX BUPYCHBIX
gactull. Takwe CHopel OOMaNal0T MOHMKEHHONW HH(EKIHMOHHOCThIO (CeMeHOB,
2004), B cBSI3U C 4eM, MO-BUAMMOMY, YCIEUTHOTO 3apa)KEHUsI HE TTPOU30IILIO, OTHA-
KO CBEPYKHM OKAa3aJIMCh 3apa)K€Hbl JAPYTMM BUIOM MuUKpocnopuauid. HexoTtopoe
BpEMs HAa OTKJIOHEHHSI B TATOJIOTMYECKOM MPOSBICHUH MUKPOCIIOPUANO3a CBEPUKOB
He oOpamiajii BHUMaHUS, MPOJOJKAas PYTHUHHOE BBIJCIICHHUE CIIOP M 3apakeHHe
CBEPYKOB 0€3 MUKPOCKOMMYECKOT0 aHajn3a. DTO MPUBEJIO K TOMY, YTO BCKOPE BCE
CBEPYKH OKA3aJUCh 3apaK€Hbl HOBOM MUKPOCTIOPUIUEN, KOTOpas Mopa)kaja BUCLE-
pajJbHBIM OTHEN >KUPOBOr0 Telja (MPWIEralolIuil K CpeAHEN KUILKE), BbI3bIBasl TH-
neptpoduro 3apakeHHoM TkaHu. OOpa3lbl CHOp, MOTyYEHHbIE Ha MPOTSHKEHUHU TO-
na, OB 3HAYUTEITLHO KOHTAMWHUPOBAHBI WM MPEUMYIIECTBEHHO MPEICTABIICHbI
CIIOpaMH HOBOTO napasuta. B otnuuue ot P. grylli, HOBas MUKpOCIIOpHIS XapaK-
Tepu3yercss KpynHbIMU (6.5%4.5 MKM) OJHOSIACPHBIMH CIOPaMH B CHOPO(QOPHBIX
my3bIpbKax 1Mo 16 crnop, OrpaHUYEHHBIX TOHKOW 000JI0YKOM, Pa3iaInduMOil TOJIBKO C
nomolbsto koutpacta Homapckoro. [Ipu xpaneHuu B BOJHOM CyCIIEH3MHM 000J0YKa
cropo(OpHOro My3bIpbKa AE3UHTETPUPYETCS U CIOPHI BBICBOOOXKIAIOTCA U3 IIy-
3bIpbKOB. [lpM MeXxaHWYecKOM BO3ACHCTBMU (HampuMep, NPHU 3aKaTUU MEXKIY
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NPEIMETHBIM M TTOKPOBHBIM CTEKJIAMH) CIOPBI JIETKO BHIOPACHIBAIOT TMOJISIPHBIC
TPYOKH.

[To ananorum c¢ wmukpocnopugusMu poaoB Amblyospora, Vairimorpha,
Crispospora, Neoperezia u ip., B ’)KU3HEHHOM IIUKJIE KOTOPBIX YEPEAYIOTCS TUILIO-
KapUOTHUYECKUE U MOHOKAPHUOTUYECKUE CIIOPBI, MBI MIPEANOIOKUIN, YTO B JaHHOM
cllyyae UMeeT MecTo MoAuduKalus Ku3HeHHoro uukina P. grylli, ne nabmonaBiia-
scsa panee. OHAKO MOJEKYISIPHO-(DUIOTEHETUYECKUI aHaTu3 HOBOMH MUKPOCIIOPH-
JIUU TIOKa3all, 4ToO JaHHas (opMma sBIISETCS HOBBIM BHIOM, KOTOPBIN (prstoreneTuye-
CKH JTAJIeKO OTCTOUT OT P. grylli, o0namasi roMOJIOTHEH HYKJICOTHIHON MOCIIeI0Ba-
TEIBHOCTH TeHa Majol cyobenuuuibl pudocomanbuoit PHK Ha yposae 83-86 % c
napa3suTaMHu IPEeCHOBOIHBIX pbIO Pleistophora spp., ABYKPBUIBIX U YEIIyEKPBLIBIX
HacekoMbIX Vavraia spp. n uyenoBeka Trachipleistophora hominis. Bce 3Tu MUKpO-
CHOPUANH TAKXKE UMEIOT CIIOPO(OPHBIE MYy3bIPHKH.

B koH1Ee KOHIIOB, KyJIbTypa CBEPUYKOB, 3apakeHHbIX P. grylli, Oblia BoccTa-
HOBJICHA, M B HACTOSAIIEE BPEMs KyJIbTUBUPOBAHUE dTOW MHUKPOCHIOPUAMH MPOJIOJI-
YKaeTcsl B HauUlel J1abopaTopuu.

BrisiBieHrEe HOBOTO BHJIa MUKPOCIIOPUAMM U3 IBYMSATHUCTOIO CBEpPYKAa B T.
C.-IleTepOypre coBmasuo 1mo BpeMeHU ¢ OOHApPYKEHHEM IMapa3uTa B KOMMEPUECKO
KyJbType IBYISTHUCTOrO cBepuka B BemukoOpuranuu. Omnucanue MopdoJIoruu
crop u QuiIoreHeTHIecKoe nojioxkenune Opuranckoro u3oinsara (Peat, Ironside, 2010)
COBIAJAET C TAKOBBIM JJISI POCCUMCKOTO W30JI5Ta, CBUJETEIBCTBYSI 00 MX MpPUHA/I-
JIKHOCTH K OJTHOMY BuAy. TakuMm oOpa3oMm, 3apakeHHEe CBEPUYKOB 3TOMl MUKpOCIIO-
puaneit SBJISETCS 3aKOHOMEPHBIM, a He Ciy4dailHbIM siBiieHueM. [lo maHHbBIM OpuH-
TAHCKUX KOJUJIET, 3TOT Mapa3uT 00JagaeT CIOCOOHOCTHIO K BEPTUKAIBHOM Tepeaye,
YTO CBUACTEIBCTBYET O 00Jiee BHICOKOM YPOBHE KOIBOIOINH [Tapa3nuTa v X035UHA.

UccnenoBanus noanep:xxansl POOU (10-04-00284, 08-04-01358) u Pocha-
ykoit (MK-3419.2009).

JIumepamypa / References

Jonzux B.B., Cemenog I1.b., be3nycenko I'.B., 2007. OCOO€HHOCTH TJIMKO3UIIUPO-
BaHMS OEJIKOB B criopax MUKpocniopuauu Paranosema (Antonospora) grylli //
Hutonorus, 1. 49. C. 607-612.

JMoncux B.B., Cenoepckuii H.B., Ilasnosa O.A., besnycenko I'.B., 2010. Ananu3
DKCIIPECCUU TEHOB BE3UKYJSIPHOTO TPAHCIOPTAa B aBE3UKYJSIPHBIX KIIETKaX
MuKpocnopunuu Paranosema (Antonospora) locustae // Hutonorus, 1.52. C.
5-11.

Hccu, U.B., Tokapes I0.C., 2002. Bisinue MAUKPOCHOPHUINNA HA TOPMOHAIbHBIN
Oamanc HacekoMbix // [Tapasutomnorus, T. 36. C. 405-421.

Cenesznee K.B., 1997. Mukpocnopuauos csepuka Gryllus bimaculatus, BbI3bIBae-
Mbiit Nosema grylli. ABroped. aucc. k. 6. H.. - C.-IletepOypr. 21 c.



181

Cemenoe ILB., 2004. OcoOEHHOCTU CTPYKTYPHBIX OE€IKOB CHOP MHUKPOCIOPHUIUU
Paranosema grylli, napazutupytomeid B ceepuke Gryllus bimaculatus. ABTo-
ped. nucc. k.0.H.. - C.-IletepOypr. 20 c.

Beznoussenko, G.V., Dolgikh, V.V., Morzhina, E.V., Semenov, P.B., Tokarevy,
Y.S., at al., 2007. Analogs of the Golgi complex in microsporidia: structure
and avesicular mechanisms of function // J. Cell Science, v. 120. P. 1288-
1298.

Nassonova, E. S., Tokarev, Y.S., Trammer, T., Entzeroth, R., Sokolova, Y.Y.,
2001. Phagocytosis of Nosema grylli (Microsporida, Nosematidae) spores in
vivo and in vitro // J. Eukaryotic Microbiology, v. 49. P. 83S-84S.

Sokolova, Y.Y., Issi, 1.V., Morzhina, E.V., Tokarev, Y.S., Vossbrink, C.R., 2005.
Ultrastructural analysis supports transferring Nosema whitei Weiser 1953 to
the genus Paranosema and creation a new combination, Paranosema whitei //
J. Invertebrate Pathology, v. 90. P. 122-126.

Tokarev, Y.S., Sokolova, Y.Y., 2005. Cellular immune reactions of orthopteran in-
sect host to microsporidia // Folia Parasitologica, v. 52, pp. 12-13A.

Tokarev, Y.S., Sokolova, Y.Y., Entzeroth, R., 2007. Microsporidia-insect host inter-
actions: teratoid sporogony at the sites of host tissue melanization // J. Inver-
tebrate Pathology, v. 94. P. 70-73.

Summary

MICROSPORIDIA IN LABORATORY CULTURE OF MEDITER-
RANEAN CRICKET GRYLLUS BIMACULATUS DE GEER (OR-
THOPTERA: GRYLLIDAE)

Igor Senderskiy, Yuri Tokarev, O. Pavlova and V. Dolgikh
All-Russian Institute for Plant Protection, St.-Peterburg, Russia

Until recently, the only known microsporidium parasitizing insects of the
family Gryllidae, was Paranosema (Nosema) grylli. This microsporidium was found
in the end of the past century in a laboratory colony of Mediterranean cricket in the
insectory of Institute of evolutionary physiology and biochemistry named after Se-
chenov .M. (Sokolova et al., 1994) and ever since is being propagated in crickets at
the insectory of All-Russian Institute of Plant Protection (St. Petersburg). This para-
site-host model is continuously used as a model to study the unique features of mi-
crosporidian physiology, conditioned by minimization of the functional apparatus of
the parasite cell (Dolgikh et al., 2007, 2010; Beznoussenko et al., 2007), genetic ap-
paratus (Nassonova et al., 2005) and molecular phylogenetics of microsporidia
(Sokolova et al., 2003, 2005), as well as parasites’ impact on the immune system
(Tokarev et al., 2007; Tokarev, Sokolova, 2005) and hormonal balance (Issi, To-
karev, 2002; Seleznev, 1997) of the host organism. The work of several research
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teams in Russia and abroad is therefore dependent upon the successful maintenance
of the microsporidia-infected cricket culture. However, several years ago this sys-
tem was seriously threatened as the crickets of our insectory perished from a virosis
in February 2005. To restore the cricket culture, insects were introduced from the
insectory of The Moscow Zoo. They were infected with older samples of P. grylli
spores, admittedly devoid of the viral particles. Such spores possess decreased infec-
tivity (Semenov, 2004), which seemingly resulted in failure of P. grylli infection,
however, the crickets turned out to get infected with another microsporidium. For a
while, the differences in cricket pathology were disregarded, and routine spore isola-
tion and cricket infection was continued without microscopic analysis. As a result,
all the experimental crickets became infected with this parasite which invaded the
visceral region of the adipose tissue (adjacent to the midgut), causing its hypertro-
phy. The spore samples, obtained during that period of about a year, were remarka-
bly contaminated of predominately presented by the spores of this novel species.
Oppositely to P. grylli, this form is characterized with large (6.5%x4.5 pm) uninucle-
ate spores in sporophorous vesicles (SPV) by 16, limited by a fragile membrane,
visualized only through examination using Nomarski contrast. After storage in a wa-
ter suspension, the SPV sheath is disintegrated, liberating the spores from the vesi-
cles. Exposure to external mechanical force, such as pressing with a coverslip
against the glass slide, cause the spores to extrude the polar tubes easily.

By analogy with microsporidia of the genera Amblyospora, Vairimorpha,
Crispospora, Neoperezia etc, possessing complex life cycle with diplokaryotic and
monokaryotic spores consequently superseding each other, we supposed that this is
the case with P. grylli that might modify its life cycle under circumstances, not ob-
served before. However, the molecular phylogenetic study proved this form to be a
novel species, phylogenetically distant from P. grylli, with maximal small subunit
ribosomal RNA gene homology of 83-86 % to the parasites of freshwater fishes
Pleistophora spp., dipteran and lepidopteran insects Vavraia spp. and human
Trachipleistophora hominis. All these microsporidia also possess sporophorous ves-
icles. Finally, the P. grylli-infected cricket culture was respored, and presently it is
successfully maintained at our lab.

Revealing of a novel species of a microsporidium from crickets in St. Peters-
burg has coincided with finding of such a parasite in a commercial culture of Medi-
terranean cricket in UK. The morphological description and phylogenetic position of
the British isolate (Peat, Ironside, 2010) correspond to those of thr Russian one,
suggesting they belong to the same species. The cricket infection with this micro-
sporidium is therefore a regular rather that an incidental event. Due to the data of
our Britsh colleagues, this parasite is able to transmit vertically, which is indicative
of a higher level of parasite-host coevolution.

Supported by Russian Foundation for Basic Research (10-04-00284, 08-04-
01358) and Rosnauka (MK-3419.2009.4).
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HU3YYEHHE XKHU3HENESITEABHOCTH OBBIKHOBEHHOI'O
MANTIS RELIGIOSA (L.) ® AJPEBECHOTI'O HIERODULA
TRANSCAUCASICA BR. V. W. BOTOMOAOB
(MANTODEA: MANTIDAE)

M.H. Cmopoosicyk
Kuesckuit [lonurexunueckui MacturyTt, YKpanna

OO0bIkHOBeHHBIH 00romou (Mantis religiosa (L.))

Bechb muki pa3BuTus 00TEK 0OBIKHOBEHHOTO OOroMoJa mpoAosbKaercs 7-8 me-
cialeB. B 1mabopaTOpHBIX YCIOBUSIX MOXKHO COKPATUTh 3TOT MPOLECC, MOMECTUB
OO0TEKYy TOCJIE€ OTKJIaJKA B TMOMENIEHHWE C HU3KOM TEeMIIepaTypoil Ha HECKOJIbKO
Henenb. Yepes 1-2 mecsdila moclie MOBBIIEHUSI TEMIIEPATyPhl TUUYUHKHU BBIXOJAT U3
autl. JIMUMHKY, BhIIEAIINE U3 "CKOpocHenbix" sull, 00Jagal0T MEHBIIEH >KU3HE-
crocoOHOCThI0. DOHOBYIO TEMIEPAaTypy HEOOXOIMMO MOHMXKATh yepe3 2 HeNenH
MIOCJIE OTKJIaJIKU O0O0TeKH. [Ipyu MOHMKEHUH TeMrepaTyphl Nocie 2-0i HEHEeNu, aina
B 00Teke norubaror. KoinyecTBO JUYMHOK, BBIIMICAIINX U3 OJHOW OOTEKHM MOKHO
onpeaenuTsb 1o e€ oobemy: 3 cm® - 60—100 nmuumHOK, 1 cm® - 20— 50. Beixon nmmuu-
HOK MPOUCXOAUT B TEUEHUE HECKOIBKHUX 4acoB. OXOTUTHCS JIMYMHKU HAYUHAIOT Ye-
pe3 2 nHA moclie BbIXOJla U3 0OTeKU. B kauecTBe kopma JMYMHKaM 1-ro Bo3pacta
npeajiaraii  HOrOXBOCTOK, Apo30dui, Tiato. Takxke uMm npucynl kanHuOanu3Mm. B
TaTbHEHIIIeM JIMYMHKA TTUTaeTCs 0oJiee KPYMHBIMU KOPMOBBIMH OOBbeKkTaMu. MHTEp-
BaJIbl MEXK/ly JTUHbKaAMU 3aBHUCST OT TEMIIEPATYPhl OKPYKArOLIEH Cpellbl U KOJInYe-
cTBa MOTpedisieMoro KopMa. B nanbHeiieM OT 3TOro 3aBUCSAT U pa3Mepbl UMaro.
[To mMepe pa3BuTUsI 1BET MOKPOBOB JUYMHKH M3MEHSAETCS C TEMHOI'O Ha 3€JIEHBIN
unn KopuuHeBbld. [locne 3-eil NMHBKM JMYMHKAM CTAHOBUTCS MPUCYIIEH M03a
yrpo3bl. Pasmepsl caMilOB HaUYMHAIOT OTJIMYATHCS OT pa3MEpPOB CaMoOK mociie 4-oi
auHbky (Tab. 1). B3pocnblii camer; 00bIYHO cheaeT He Ooublie, 4eM 1 - 2 KOObUIKH
3a 3 nusa. Camka cbenaet B 2-3 pasa Oosbliie Kopma. B nmepuosi pa3aMHOXKEHUsT caMKa
HAaYMHAeT BbIpabaThiBaTh (PEPOMOHBI, KOTOpPbIE MPUBJIEKAOT caMiloB. [locie 3axona
COJIHIIa CaMIIbl COBEPIIAIOT HEOOIbINE Mepe€Thl B Mouckax camok. [louyBcTBOBaB
3amax caMKH, caMell IPU3eMIIIeTCSl Ha pacCTOSHUM HECKOJIBKUX METpPOB OT Hee. [lo-
Ka CaMKa HEIMOJBH>KHA, CaMIly TPYJHO €€ 3aMETUTh, I03TOMY OH OCTa€TCS B MECTE
NpPU3EMIIEHUS 10 YTpa. YTPOM CaMKH HAYMHAIOT JIBUTAThCS, HACTYMAET 2-Oi 3Tal
IIOMCKa CaMLIOM CaMKH. 3aMETUB CaMKy, CaMell MEIJIEHHO MpUOIMKAETCS K HEH.
Kak Tonbko camer npuOIU3UTCA K CaMKE, OH 3alpbIrMBAaeT HA HEE M HAUYMHAETCS
CIIApUBAHUE, KOTOPOE MOXKET MPOAOIKATECA 5-6 yacoB. CaMKa 3aKpbIBAE€T CBOM I10-
JIOBOM ammapar cpa3y Moclie CliapuBaHus, TOATOMY HEBO3MOXHO YCTaHOBUTH, MIPO-
UCXOAWIO ciapuBanue uiau HeT. [locne cnapuBaHusi caMKU CTaHOBSITCS aKTUBHEE U
BCE BpeMs MPOBOJIAT B MOMCKAX MUIIU. 32 3TO BpeMs TOJIIMHA UX OPIOIIKA YBEJIHU-
yuBaetcst ¢ 0,7 cMm (mo cnapuBanusi) 10 1,3 cM. OOTeKH OTKIIAJIBIBAIOTCS CAMKOMN
IIPUMEPHO Ka)Iblii MECSL], BHE 3aBUCUMOCTH OT TOr0, CIIApUBAJIACH OHA WM HET.
HeomnogorBopeHHass 00TeKa BHEIIHE HUYEM HE OTJIMYAETCS OT OIJIOAOTBOPEHHOM.
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Tabnuya 1. Cpennue pasmepsl 3 1 @ 00bIKHOBEHHOTO Ooromoda (Mantis religiosa)
Ha Pa3HbIX CTAUAX Pa3BUTHUS (CM)
Table 1. Average sizes & and @ of Mantis religiosa at different stages (cm)

Craguu pa3BUTHS Cpennue pa3mepsl (M)

3 &
JInuuka 1-ro Bo3pacra L, 0.6 0.6
JInuunka 2-ro Bo3pacta L, 1.0 1.0
JInumuka 3-ro Bo3pacra L; 1.5 1.5
JInuunka 4-ro Bo3pacrta L, 2.4 2.4
JInumnka 5-ro Bo3pacra Ls 2.7-3.0 3.3
Jlnuunka 6-ro Bo3pacta L¢/ 4.0/ 4.5 4.5/-
Nmaro Im
JImunnka 7-ro Bo3pacta L,/ —/5.0 5.0/53
Nmaro Im
HNmaro Im — 6.0-7.0

JApeBecnslii 6oromou (Hierodula transcaucasica Brunner von Wattenwyl)

L{BeT npeBecHOro 6OromMosa BapbUPYyeT OT CBETIIO-3€JIEHOTO 10 TEMHO-0yporo,
oyt 4epHOro. OOTEKU OTKJIAJBIBAIOTCS B KOHIIC JIETa WM Hayaje oceHu. M3-3a
HEOOJBIION TONIIMHBI BHEITHETO CJIOS OOTEKHM MEHEE MOPO30CTOMKH, YeM Y OOBIK-
HOBEHHOTO OoromoJsia. BHe 3aBHCHMMOCTH OT Hajau4Ms Auanay3bl pa3BUTHE OOTEK
MPOAOJDKAIOCH B cpeliHeM 6-8 mecsileB. [Ipu nonmkenun temneparypsl Huxe 0°C
ooteku norudanu. [Ipu BeIxo/ie U3 0OTEKHU MEepBUYHAS JIMYMHKA TTOBUCAET HA JIJIMH-
HOU (0KO0JIO 5 - 7 €M) HUTH U JIUHSET. JIMUMHKY BBIXOJIAT U3 OOTEKHU HAa MPOTSHKEHUU
HECKOJIBKUX Henenb 1o 1 - 3 mTyku B JieHb. Eciin 00oTeka HaXxoauaach Ha COJHIE,
OJHOBPEMEHHO BBIXOAT 110 25 nmuunHOK. Beero u3 oorexku BeiBogutces 40-80 mun-
HOK, IIPH 3TOM CMEPTHOCTh cocTaBisieT okoiio 20 %. L{Bet nuunHok 1-ro Bo3pacra B
OCHOBHOM 3€JICHBIH, a MOocJie 1-0M JTMHBKHA COBNAJAET C LBETOM OKPYKAIOIIEH Cpe-
nbl. Pazmepsl TUUMHOK ykaszaHbl B Ta0a. 2. [Ipu omacHOCTH JIMUMHKUA CTPEMSITCS
yOexxaTh WU 3aMuparoT Ha mecte. JKUBYT JIMYMHKU W MMaro Ha HEBBICOKUX Jepe-
BbsIX WIM KycTax. BHe3amHo cOpOIIEHHOE C JIepeBa HACEKOMOE CTPEMUTCS TYT Ke
3a5e3Th Ha Hero. Ocoboe CTpOeHUE JaKy MO3BOJISET JIMYUHKAM CBOOOJHO XOJIUTh
naxke mo crexiny. B xoxe nmabopatopHbIx HAOMIOACHUI Obljla YyCTaHOBJIEHA 3aBUCH-
MOCTbH I[BE€Ta JUYMHOK OOrOMOJIOB OT IIBETa OKpy»aromien cpeasl (Tad. 3). Borsic-
HUJIOCH, YTO OOTOMOJIBI BOCIIPUHUMAIOT SIPKHE LIBETA - KaK 3€JICHbIN, a TEMHbIE - KaK
KOPUYHEBBINA. JINUMHKY 1 UMaro criocoOHbI BUJETH TP CBETE U B TEMHOTE, MTPaB/a,
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B TEMHOTE 3HAUMUTEJILHO XYy)ke. B BeduepHee BpeMs CyTOK UX rja3a, 0ObIYHO MPO-
3payHble, TEMHEIOT U CTAHOBATCS TEMHO-KOPUYHEBBIMH, MTOYTH YEPHBIMU. DTO H3-
MEHEHHME CBS3aHO C ypOBHEM ocBenieHHOocTU. Uepes 8-10 gHel mocie nmocneaHen
JMHBKHA CaMIlbl OKOHYATEIbHO CO3PEBAIOT M MPUCTYIAIOT K MOUCKY camok. [louck
CaMKH MPOUCXOJIUT, KaK U 'y OOBIKHOBEHHBIX 00roMosioB. CaMKy MOeJaloT CaMIlOB B
50 % cnyuaeB enie Bo BpeMs crnapuBanus. [loeganue camkoi camiia He BIMSET Ha
KOJIMYECTBO JIMYMHOK, BBIIIEANINX U3 OOTEKU, OTIIOKEHHOMW €10 MOCJEe CHapUBaHMUS;
CKOPOCTh Pa3BUTHUSI OOTEKH; €€ pa3Mepsl U T.1. [lociae okoHYaHUs criapuBaHUA I0-
JIOBOM ammapaT CaMKHd MPOJOJIKAET OCTaBaThCs OTKPHITHIM. [loaTOMy Bcerna jierko
ONPENENIUTh, COCTOSUIOCH JI criapuBaHue. CpOKH OTKIAJKH CAMKON OOTEKH 3aBHUCST
OT TeMIepaTypbl okpy:katouiei cpeasl (Tad. 4). [locie oqHOM OTIOXKEHHON 00TEKU
caMKa, HE CIapuBasCh, MOXET OTJOXKHUTh €IE€ HECKOJIbKO OOTEK - YACTUYHO He-
OIUIOJIOTBOPEHHBIX (BCETO 3a CBOIO JKM3Hb CaMKa OTKJIaabiBaeT 4-6 oorek) (Tald. 6).
Camern roToB K MOBTOPHOMY CHIAPUMBAHUIO Yepe3 3-5 qHEeM mocie NepBoro, a CaMKa —
Ha CJIEAYIONIUHN JACHb MOCJE OTKJIAJKU OOTeKU. B MPUPOAHBIX yCIOBUSX OOrOMOJIBI
NOTru0OAarOT C HACTYILJIEHUEM XO0JI0JI0B, B HICKYCCTBEHHBIX - dKUBYT J0JIbIIIE (Ta0. 5).

Taonuua 2. Cpennuii pasmep tena 4 u @ apesecHoro Goromona (Hierodula
transcaucasica) Ha pa3HbIX CTAIUAX Pa3BUTHUS (CM)

Table 2. Average body size of & and @ of Hierodula transcaucasica at different
stages (cm)

Cranuu pa3BuTHS Cpennuii pa3mep Tena HNHTtepBan Mexay
(cm) JMHbKaMH (B CYTKax)

3 &

JInuuka 1-ro Bo3pacra L; 0.8-0.9 0.8-0.9

JInumnka 2-ro Bo3pacra L, 1.1.-1.2 1.1-1.2 10-12

JInuunka 3-ro Bo3pacra L; 1.4-1.6 1.4-1.6 12-14

JInuunka 4-ro Bo3pacra Ly 1.9-2.2 1.9-2.3 13-17

JInunnka 5-ro Bo3pacra Ls 3.1-3.3 2.4-2.6 15-20

JInumnka 6-ro Bo3pacra Lg 4.1-4.3 3.1-3.3 17-26

Jlnunnka 7-ro Bo3pacta L,/ 5.9-6.3 4.6-4.9 23-27

Nmaro Im

Nmaro Im - 7.5-8.0 23-30
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Tabnuuya 3. 3aBUCUMOCTb OKpAacKHU JIMUMHKU JApeBecHOro Ooromouna (Hierodula
transcaucasica) OT 1[BeTa OKPY’KAOIICH Cpebl

Table 3. The dependence of the color of the larvae Hierodula transcaucasica from
the color of the environment

[IBeT okpyKaroiien cpeasbl [IBeT MMumMHKH
EcrecTBeHHBIN HeecrecrBennbin 3eneHbIi
3eJieHbIil Kpacusiii/Po30oBbrit
CosioMeHHBIN OpanxeBbIi Kenrsiii
KopuuHeBblii Cunnii/Duonerossiii/UYepnsiit | Kopuunessiit/bypaiii

Tabauya 4. 3aBUcUMOCTb CPOKOB OepeMeHHOCTH ApeBecHoro 6oromona (Hierodula

transcaucasica) OT TeMIEepPaTypbl
Table 4. The dependence of pregnancy period of Hierodula transcaucasica from

temperature

Temnepatypa Cpoku 0epeMEHHOCTH
CrpeBuias camua He cbeBas camia camka
camka
+25°C 10-11 12-13
+18°+20° C 30-40 30-60
<+18°C >40 He npoucxonur 1o yBenudyeHus
TEeMIIepaTypbl

Tabauya 5. IIpoaoMKUTETLHOCTD )KM3HU UMaro oObIKHOBEHHOTO (Mantis religiosa)
u apeBecHoro 6oromonioB (Hierodula transcaucasica) (Mecsiibl)

Table 5. Life expectancy of adults Mantis religiosa and Hierodula transcaucasica
(months)

M. religiosa H. transcaucasica
Cawmerr Camka Camerr | AKTUBHO Cawmka, Cawmka, HE OT-
cliapuBa- OTKJIaJabl- | KJIaJbI-BaoOIIas
IOLLMICS ca- BaroIIas OOTCKH
MeI[ OOTEKH
I,5mec. |2-2,5Mmec. |2wmec. | o S-rocna- |4-5wmec. | o 8 mec.
pUBaHUs




187

Taonuua 6. Pazmepsl ootek (cMm) apeBecHoro (Hierodula transcaucasica) n 0ObIK-
HOBEHHOTO (Mantis religiosa) 60roMoJioB

Table 6. Ootheca dimensions of Hierodula transcaucasica and Mantis religiosa
(cm)

Ne ooreku M. religiosa H. transcaucasica
1 3*%1.5*1.2 2.5*%1.5*%1.5

2 2*1.5*0.8 2*1*]

3 u nocnenyo- 1.5*%1*0.6 1.5%0.7.%0.7

e
Summary

STUDY OF THE VITAL FUNCTIONS OF MANTIS RELIGIOSA
(L.) AND HIERODULA TRANSCAUCASICA BR. V. W.
(MANTODEA: MANTIDAE)

Mikhail Storozhuk
Kyiv Polytechnic Institute, Ukraine

Mantis religiosa (L.)

The whole development cycle of the praying mantis’s ootheca lasts 7-8 months.
This process can be reduced in laboratory conditions by placing an ootheca rite after
being laid into to the room with low temperature for couple weeks. The nymphs
hatch out of the eggs in 1-2 months after temperature rising. The nymphs that came
out of the ‘premature’ eggs have less vitality. Background temperature must be re-
duced in 2 weeks after ootheca’s lay. The eggs in the ootheca are dying if tempera-
ture i1s reduced after the second week. The nymphs quantity came out one ootheca
could be assess by its dimension: 3 cm? - 60—100 of the nymphs, 1 cm?® - 20-50. The
nymph’s hatching out lasts a couple of hours. The nymphs begin prey in 2 days after
hatching out an ootheca. Collembolans, drosophilas and greenflies are offered as the
food to the first age nymphs. Also cannibalism is peculiar to them. Further nymph
eats bigger feed objects. Intervals between sloughing off depend on environment
temperature and on quantity of consuming food. Further the size of the imago is de-
pending on it. The colour of the nymph is changing from the dark into green or
brown when developing. The pose of treat has become an inherent to the nymph af-
ter the third sloughing off. The size of male began to differ from the size of female
after the forth sloughing off (tab. 1). Male /imago/ usually eats not more than one-
two grasshoppers in two days. Female eats twice more of the food. Female began to
produce a pheromone to attract male in the reproduction period. When sun comes
down male make small flights to find female. When male feel smell of female he
lands in some meters near her. Till female standing still for male is hard to see her
so he stays in landing place till morning. In the morning female began to move and



188

the male began the second phase of searching female. When male observed female,
he slowly comes nearer to her. When male comes close to female he jumps upon her
and begins coupling. It could take 5-6 hours. Female closed her sexual organ right
after coupling so it’s impossible to identify if there was coupling. Female becomes
more active after coupling and spends all the time be searching food. During that
time thickness of their belly growing from 0,7 cm (before coupling) to the 1,3 cm.
An oothecas are laid by female each month not depending on coupling. The unferti-
lized ootheca looks the same as fertilized.

Hierodula transcaucasica Brunner von Wattenwyl

The colour of the tree mantis is changing from light-green into dark-brown, al-
most black. The oothecas are laid in the end of summer or in the beginning of au-
tumn. Their oothecas are less cold resistannt than common mantises oothecas be-
cause of small sickness of outer layer. An oothecas developing lasted at the average
6-8 months not depending on diapause. An oothecas perished when temperature was
less than 0°C. When primary nymph came out the ootheca it hang on the long (5-7
cm) thread and slough off. The nymphs coming out the ootheca by 1-3 ones for a
period of couple weeks. Hatching up to 25 nymphs at a time when an ootheca being
in the sun. About 40-80 nymphs are hatching out an ootheca, their mortality near to
20 %. The colour of the first age nymphs generally is green. After first sloughing off
its colour match environment colour. The size of the nymphs is shown in the tab. 2.
The nymphs are trying to escape or stand still being in danger. Nymphs and imagoes
live on the low trees or shrubs. When the insect has being suddenly thrown down
from the tree it tries to get back immediately. Special leg texture let larva easily
walk on the glass. The colour of the nymphs depending on the colour of environ-
ment, it was ascertained during laboratory research (tab. 3). It was found out man-
tises perceiving bright colours as green and dark colours as brown. Easier the
nymphs and the imagoes are able to see in the light and in the dark. But in the dark
they see considerably worse. Their eyes usually transparent become darker till dark
brown almost black in the evening. This change depends on light level. Males final-
ly mature and began to search females in 8-10 days after the last slough. They
search females as common mantis does. Female eats male during coupling in 50 %
cases. Such cannibalism does not affect quantity of nymphs caming out an ootheca
being laid after coupling; ootheca’s development speed; it’s size etc. When coupling
ends female’s sexual organ is left open. So it always is easy to find out if there was
coupling. Ootheca’s laying sexual organ term depend on temperature of environ-
ment (tab. 4.). After one laid ootheca female coud lay couple of oothecas without
coupling. They could be partly impregnated /along the life laying 4-6 oothecas (tab.
6). Male is ready to the next coupling in 3-5 days after the last. Female is ready on
the next day after an ootheca had been laid. Mantises perishing in nature when the
cold time comes. They are living longer in man-made conditions (tab.5).
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HABAIOJIEHHUS 3A TIOAOCATOM SMITY30H
EMPUSA FASCIATA BRULLE (MANTODEA: EMPUSIDAE)
H IIOIIBITKH EE PASBEJIEHHS B HEBOAE

'M.H. Cmoposcyk, *A.10. J/laonoes
'Kuesckuii [lonurexunueckuit Unctutyt, Ykpanna
Yepkacckuii 300N1apK, YKpanHa

Hab6nronenus 3a monocaroit ammy3oit (Empusa (Empusa) fasciata Brulle) mpo-
Boguiuck ¢ 2008 mo 2010 rr. Ommny3bl OTJIABIMBAIKNCH Y MOAHOXKHS TOpbl Ali-
[Terpu, nepaneko ot n. ['actipa (Kpbim). JIMUMHKHA SMITy3bl TOSIBISIOTCSA U3 OOTEK B
KOHIIC UIOHS — HavaJle UI0JIsl U OOMTAIOT Ha OTKPBITHIX CTEMHBIX yuacTkax. He Obu1o
BCTPEUEHO dMITY3 HU B 30HE HU3KOPOCIBIX KYCTAPHUKOB, HU HA JIEPEBbIX. DMITY3bl
MacCKUPYIOTCS Ha (JOHE CyXOH TpaBbl, U OOHAPYX UTh UX OUYE€HBb TPyIHO. [IuTaroTcs
JUYUHKU MJIQJIIIUX BO3PACTOB MPEUMYILECTBEHHO JBYKPBUIBIMU. JIMUMHKHU cTap-
[IMX BO3PACTOB MUTAIOTCS JIOOBIMU MEJIKUMU JIETAIONIMMU HACEKOMBIMHU: MOTbBLIb-
Kamu, 0aboukamu, Myxamu. JIMUMHKA MOXKET MOMaTh TaKXKe IOCTATOYHO KPYIHYIO
noObI1y, Hampumep, HOuHylo 0abouky. [Ipyr Ha apyra JIMYMHKH pearupyroT He
CTOJIb arpeCCUBHO, KAaK JIMYMHKH JIPYTUX BUA0B OoromonoB (OgHako, mpu Jadopa-
TOPHOM Da3BE/ICHUU B HEOOJbIIUX OObemMax 0oJiee KPyNHBIC JTUYMHKA HAYMHAIOT
noenatb Oosnee menkux.). Jlo cepennubl aBrycra JUYUHKHA JIMHAIOT 2-3 pa3a u Jio-
CTUTalOT JUIMHBI B 2 ¢cM. OKpacka Tena JIMYMHOK BapbUPYET OT CBETIO-CEPOTO IO
TEMHO-CEPOro, B 3aBUCUMOCTH OT OKpy’Karomieil cpenpl. 1o OKTaO0pst TUYMHKU J0-
cTurarot pa3mepoB 3 - 4 cM. [lociie 4-0i1 TMHBKY Y TUYMHOK CTAHOBUTCS 3aMETHOMU
pa3HMIIAa MEXAYy CaMIlaMH U CAMKaMU: Y CaMI[OB 3aMETHO YTOJIILAETCS OCHOBAaHUE
ycukoB. [lociie 5-0i1 TMHBKM YCHUKHU YTOJIIAIOTCS A0 CEPEAUHBI, a mocyie 6-oi — 1o
Bcell miuHe. B okTsi0pe - HOAOpe Mpu MOXOJOAaHUU JTUYUMHKH MPSIIYTCs MO KOPY
NEPEBBEB, TI€ U 3UMYIOT J0 Mas cieayroniero roga. C mas no UIOHb JIMYMHKYU Mpe-
BpamarTcs B umaro. CaMka KpymnHee camia, y caMua - JUIMHHBIE [IEPUCThIC YCHKHU.
Nmaro criapuBaroTcst M OTKJIAAbIBAIOT OOTEKH, KOTOPBIE pa3BUBAIOTCS 2-3 HEJEIH.

IHonbITKH pa3BeaeHus

OtnoBnennslie B Havasne aBrycra 2008 r. 10 JMYMHOK CpeaHEro M CTapliero
BO3pacToB (yMHA Tena oT 1,5 cM), coepKanuch B yCIOBUSIX CTaOUIBLHOM, KOMHAT-
HOM Temmepatypsl (+25 °C) Ha NpOTAKEHUH OCEHU. JIMUMHKU BCEX BO3PACTOB IHU-
TaJuCh UCKIIOYUTEIBHO JICTAIOIIMMU HACEKOMBIMU (Melikue 0a004Yku, MyXH, JIpo-
30¢uiel). JIMUMHKKA cTapmux BO3PAcTOB OOpaImiaiyd TakKe BHUMaHUE Ha OBICTPO
nepeMeIarIIics KUBOU KOpM (TapakaHbl, CBEPUYKH), OJIHAKO Yallle BCETO Myra-
JIUCh U TOJIBKO U3PSIHO MPOT0JIOAABIINUCH, MOeAAId €ro. JINYMHKY aKTUBHO MUTA-
JIUCh, TIPU JTUHbKAX MPpoOJeM He BO3HHUKaJO0. MIHTepBan MexX 1y TMHbKaMU COCTaBIISLI
okoiio 30-35 nueit. B Hayane OKTAOPS TUYMHKU CTAIU BSJIBIMHU, MEJIUTEIIbHBIMU U
CTaJIM MEHEeEe aKTUBHO MUTAThCA (B ceHTsA0pe 1 nuunHka jgoBmia 1 myxy 3a 2-3 maus,
B HOsI0pe - 3a 7-10 nueit). 1o okTsa6ps nana Toiapko 1 ocoOb. OHAKO ¢ HACTYILIE-
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HUEM HOSIOpsS ypOBEHb CMEPTHOCTH IMOBBICWJCS: 3a 3 Helenu norudio 6 ocoOei.
[Tonnyyennsie B nexkaOpe UMaro OTIMYANUCh Je(EeKTaMU KpPbUIbEB U HaJAKPBUIUH.
EnuncrBenHas camka noru0ia, He MPOKUB U Tpex IHel. /[Ba camiia, ¢ HAOJOBUHY
pacrpaBlICHHbIMU HAAKPBUIbSIMU, IPOKUIH €111€ 3 HEAECIH.

B aBrycte 2009 r. 66110 OTJIOBJIEHO 24 JIMYUHKYU CTapIIero Bo3pacra. JIMunHku
ObLTM TIOJIeseHbl Ha 2 Tpynibl: rpynmna Nel monmydana 10-MUHYTHYIO 103y YJIbTpa-
duonera Kaxapi AeHb, rpynma No2 — He nonydana. C 1 HOAOPS JIMUYMHOK HaYyaIH
3aKJIaJpIBaTh Ha 3UMOBKY. TemmnepaTypa NmoHMXajiach Ha 1-2 rpajayca B CyTKd (OT
+25 °C no +9 °C). Korna temneparypa gocruria +18 °C, TMYMHKY TPEKpaTUIIn Mu-
tathesa. K 17.11.10 temnepatypa Obuta goenena ao +9 °C. 16.12.10 6s110 pemeno
IPEeKPaTUTh 3UMOBKY M Ha4aTh MoBbIIeHne TemrnepaTypsl. K 24.12.10 sMiry3b1 Obl-
JIY BBIBEICHBI U3 3UMOBKH M Hayaju aKTUBHO muTaThes. [locie BbIxoa U3 3MMOBKHU
OCTaNIOCh 9 JTUYMHOK, U3 KOTOPBIX camel Obul Bcero ofauH (rpynma Nel). JInunnku
HOPMAJIbHO MUTAJUChH U JIMHSJIM Yalle, YeM B MPEAbIAYIIEM OIbITE, C MHTEPBAIAMHU
20-23 gus. 27.01.10 npou3zonna nociuenHsss JMHbKa OJHOM M3 caMOK rpynnbl Nel.
Kpbuibst ObulM pacnpaBiieHbl HE MOJHOCTbIO, HAAKPbUIbS - HamojoBuHy. 30.01.10
IPOU30IILIA MOCIEAHS JIMHbKA camia. Kpblibs y HEro ObUIM MOJHOCTHIO pacipas-
JIEHbI, HO HE cloxkeHbl. [IpaBoe HaAKpBUILE pacnpaBUIOCh HE MOJHOCTHIO. 8.02.10
ObL1a MpoBe/ieHa MOMBITKA CCaXUBAHUSI BMeCTe camila U camku. Camel| mpakTuye-
CKU HE pearupoBall Ha CaMKy, Iocjie yero Obl1 nocaxkeH Ha Hee. [locnenoana pe-
aKlMs - pUTMUYHOE NMOKauMBaHWe ycukaMu. OJIHAKO CaMOro CIIapUBaHUA TaK U HE
npousonio. C 8.02.10 mo 14.02.10 6b110 MPOU3BENECHO €Ie HECKOJIBKO CTOJb JKE
HeyaauyHbIX nonbIToK. B nepuox ¢ 5.02.10 mo 10.02.10 nonuHsy eme 2 caMKu: 0Ji-
Ha nu3 rpynnsl Nel u oxHa u3 rpynmsl Ne2. V HHX NOJHOCTBIO OTCYTCTBOBAJIMU JIE-
¢dextrr. C 10.02.10 mo 15.02.10 mepenuHsiin Bce OCTanbHbIE caMKH Tpynmbl Ne2. V
BCEX HAOJI0JA10Ch TOJBKO YACTHYHOE PACIpaBiI€HUE KPbUIEB M HAJKPBUINNA, OJHA
U3 HHUX Noruobsa npu auHbke. OcTanabHble NPOXKUIU He Ooisiee Henenu. Camka u3
rpynmnbl Nel ¢ gedopMupOBaHHBIMU HAAKPBUILSIMU U KPBUIBSIMH JIOXKHWJIA 1O KOHIA
MapTa, MOMbITABUIMCh OTIOXHUTh O0TEKy. JIBe caMku 0e3 AeEeKTOB MPOXHIUA 10
KOHIIA aIpeis, OTJIOKHUB M0 2 HOPMaJIbHO C(HOPMHUPOBAHHBIE OOTEKH.

N3 BblllIe ONMMCAaHHOTO MOHO CAENATh BBIBOJI, UTO IPU MOMBITKE CO3AaHUS 3U-
MOBKHM YMEHBIIAETCS CMEPTHOCTh CPENIN JIMYMHOK, U TOBBIIIAETCS BEPOSITHOCTD I0-
Jy4eHUs 3[I0POBOTO M KU3HECTIOCOOHOTO MMaro. A mpu HaIWYUUA OOJBIIEH BHIOOP-
KH BO3MOYKHO JOCTHIKEHHE IOJIOKUTEIIBHOIO PE3yJIbTaTa P Pa3BeICHUH JAHHOTO
Buja. Takyke BeposiTHEE BCETO HAMU OBbUIM YYTEHBI HE BCEe (DaKTOPBI, KOTOPHIC WT-
paroT KJIIOYEBYIO POJIb B PA3BUTUH JIMYUHKHU.
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Summary

OBSERVATION OF EMPUSA FASCIATA BRULLE
(MANTODEA: EMPUSIDAE) BEHAVIOUR AND ATTEMPTS
OF BREEDING OF THIS SPECIES UNDER ENCLOSURE
CONDITIONS

'Mikhail Storozhuk and *Andriy Ladnov
'Kyiv Polytechnic Institute, Ukraine
?Cherkassy Zoo, Ukraine

In the period from 2008 till 2010 we made 2 attempts of Empusa (Empusa) fas-
ciata Brulle breeding, but thay appeared unsuccessful.

Observations of vital cycle of E. fasciata were provided in the natural habitat.
Larvae hatch out in the end of June — in the beginning of July, and settle in opened
steppe areas. The larvae of younger age feed mainly on Diptera. Older larva feed on
any small flying insects: moths, butterflies, flies. Until mid-August, the larvae
slough 2-3 times and reach a length of 2 cm. The body colour of larvae varies from
light grey to dark grey, depending on the environment. Until October the larvae
reach a size of 3 — 4 cm. After 4-d slough, the difference between males and females
becomes visible: males have markedly thickened base of antennae. In October-
November, when weather becomes colder, larvae hide under the bark of trees, where
they hibernate until May next year. From May to June, the larvae turn into adults.
Female is larger than male, male has long feathery antennae. Adults mate and lay
ooteks that develop over 2-3 weeks.

Under laboratory conditions, while trying to create hibernation, decreases mor-
tality of larvae, and increases the probability of obtaining healthy and viable adults.
And if there is a large sample, achieving of positive result at the breeding of the spe-
cies becomes possible. Also, most likely we have not taken into account all factors
that play a key role in the development of larvae.
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IIOIIBITKA PASBEIEHHSA BOI'OMOAA
AMELES HELDREICHI TAURICA (JAKOVLEV)
(MANTODEA: MANTIDAE)

'M.H. Cmoposcyk, *A.10. J/laonoes
'Kuesckuii [lonurexunueckuit Unctutyt, Ykpanna
*Yepkacckuil 300mapK, YKpanHa

boromon Ameles heldreichi taurica (Jakovlev) — cambrii menkuii Bug 60romo-
JIOB W3 OOWTAIOIIUX HA TEPPUTOpUU YKpauHbl. J[nuHa nuuuHKK 1-rO Bo3pacta HE
npeBbImaet 2,5 MM, a umaro — 3 cm. OOHuTaroT 6OrOMOJIBYMKH B CTEITHBIX paliOHaX
KpbiMa. ¥V caM110B XOpOUIO pa3BUThI KPbUIbsl, © OHU MOTYT IEpeeTaTh Ha PaccTosi-
HUA B 5-10 MeTpoB. Y caMOK KpbUIbsI OYEHb MAaJICHBKHE, 3aTO SIPKO OKpAalleHbl —
UMEIOT YE€pHO-(PUOIETOBOE MATHO. JIMUMHKU OOTOMOJIOB 3TOr0 BUJIa PA3BUBAIOTCS C
Masl 10 aBT'yCT, ClIapMBaHUE U OTKJIAJKa OOTEK MPOUCXOMAST C aBryCTa MO OKTSAOPb.

B nipupoaHbIxX ycrnoBUsiX HAOIIOICHUS 32 )KU3HbIO OOTOMOJIBUUKOB TPYJHO pe-
aNU3yeMbl, TaK KaK W JUYUHKH, U B3pOCIJIbIE OCOOM MEPEeMEIIAtOTCd CKayKamMu Ha
OOJIbIIIME PACCTOSIHUS U TPYJIHO OOHAPYKUMBI B CYXOil TpaBe.

Hab.101eHus B J1a00paTOPHBIX YCJIOBUAX

B konre urons 2008 r. Obuta OTJIOBJICHA rpynna u3 16 JIMYMHOK CTapIIUX BO3-
pactoB (FOxwus1it 6eper Kpeima y nogunoxus ropsl Ait-Ilerpu). Conepsxanu audau-
HOK B MHCEKTApUAX, CICTAaHHBIX U3 MJIACTUKOBBIX OYTHUIOK WJIM CTEKIISIHHBIX OaHOK
(1-2 ). Ha mepuon TMHBKY WA Pa3MHOKEHHSI OOTOMOJIBI TIEPECaKUBAIUCH B MPO-
ctopHble (50x30x50 cM) caiku U3 TPOBOJIOKHU, OOTSIHYTHIE IIJJACTUKOBOM MEJKOsYe-
UCTOMW CeTKON. B mHCekTapusx y Bcex OOrOMOJIOB MPUCYTCTBOBAI CyOCTpaT W He-
CKOJIPKO BETOK, PACCTaBJIEHHBIX TaKMM 00pa30M, YTOOBI OHM HE MENIaii HOpMallb-
HOMY MEPEJIBIKEHUIO U 0XOT€ OO0romoJioB. JIMUMHOK KOPMUJIM MNPSAMOKPBUIBIMU,
JIBYKPBUIBIMU M TapakaHaMmH, JIOCTUTABIIMMH TOJIOBUHBI JUIMHBI UX Tena. [Ipome-
KYTKU MEXIY JIMHbKaMHU 3aBUCEIM OT KOJIMYECTBA MOJIYYa€MOI'0 KOpMa U COCTaB-
nsinu ipuMmepHo 10—15 nuen. IIpu COBMECTHOM COZIEp)KaHUU HECKOJBKUX JIMYMHOK
ciaydaeB kanHuOanu3ma He Haomonanock. K 20.08.08 Bce TMYMHKH yCIIEHTHO Tepe-
JUHAIM B umaro. Yepes 5 nHeW mocie MociaeAHEN JIMHbKA CaMIlbl HA4aJIk IMPOSIB-
JSTh aKTUBHOCTb - PACKPBIBAIU KPbUIbS, NBITAIUCH JE€TaTh, U3THOATU KOHYMK
opromika. [Ipu ccaxxuBaHuuM camiia ¢ CaMKOM, caMell He oOpaiai Ha CaMKy BHHMa-
HUS JI0 TeX MOp, TOKa caMka He oOHapykuBaia camiia. HaGmromganace peakmus cam-
KM Ha TIOSIBJICHUE BOJIM3M caMIla: caMKa pPacKpbiBalia KPbUIbs U U3rubana Oprouiko,
JEMOHCTPUPYS caMIly SpKHUeE MsATHA Ha KpbUibax. [lociie aToro camen npubnuxkancs
K CaMKe, 3alpbIrMBaJl HA HEE U MPUCTYyIal K crapuBaHuto. CiapuBaHue JJIAIOCH 5-
7 MUHYT, TIOCJI€ YETO caMmel] CIphITuBaji ¢ caMku. CilydaeB KaHHUOAIM3Ma BO BpeMs
crapuBaHusi He HaOmoAanock. TOIBKO OJUH pa3 MOCIE CHAapUBaHUS CaMKa Chella
camua. Yepes aeHb camell ObUl TOTOB K MOBTOPHOMY CHapHBaHUIO. MakCUMaIbHO
caMiibl crapuBaiuch 4 pasa, a 3areM norudanu. [IpogoIKUTENTBHOCTh KU3HU HE
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CHapHUBaBIIErocs camija COCTaBIsuIa OKoJo Mecsiua. CaMKU OTKJIJbIBaIM OILION0-
TBOPEHHBIE OOTEKM JJIMHOW 7-12 MM Ha mpotspkeHun 12-16 nHel mocie cnapuBa-
HUS, a TOTOM elie ABe ¢ uHTtepBasioM B 10-20 nueit. Pazmepsl 2-0i1 u 3-e€i1 00TEK HE
npesbimian 6 mm. IIpu Temneparype +25 °C camku nokuBainu 10 siHBaps. B npu-
POJIHBIX YCIIOBUSAX OHHM MOTMOAIOT MPHU MOHMUKEHUHU TeMIiepaTypsl Hibke +5 °C B OK-
T0pe - HosIOpe.

Opna rpynna ooTeK HaxoAuiIach 3 Mecaia (¢ OKTIOps 1o JAeKadpb) Mpu TeEMIIe-
patype +23+25 °C, a apyras 3akjaJblBaIiCh Ha 3UMOBKY HPOJOJKUTEIBHOCTBIO 7
MecsIeB (¢ OKTSAOps 1o anpeinb) npu Temieparype +5+7 °C. U3 3-X 00Tek, KOTOpbIe
HE 3aKJIaJbIBAINCH Ha 3UMOBKY, B JIeKaOpe BBIBEJIOCH MO | JIMYMUHKE IITUHON 2 MM.
JIMYMHKY OTKA3BIBAIIMCH MMUTATHCS U TOTHOIU B TeUeHHE Tpex aueid. BecHoii 2009 r.
BBIIIUIM JIMUUHKUA U3 OOTEK, JJISI KOTOPHIX UMUTHUPOBAIUCH YCIOBUS 3UMOBKU. U3
OJIHOM OOTEKH BBIXOJUJIO MO 5-7 AMUMHOK. JInumHKkam ObUTH MPEJIoKEeHbl B Kaue-
CTBE KopMa Jpo3oduia 6eckpblias U HOroXBocTka. Hu ouH U3 KOpMOB HE BbI3BaJ
y JIUYMHOK UHTepec. KaHHnOanm3M y JIMUMHOK Takke He nposiBwics. Bee nuunHku
norubJid OT TOJI0Aa Ha MPOTSHKEHUU HEJIENIH TOCie Bbhixoaa u3 ootek. [loaxoasmiue
KOPMOBBIE OOBEKTHI TaK U HE ObLIN HAWICHBI.

B 2009-2010 rr. 6pl1a coBepilieHa MOBTOPHAsI MOMbBITKA BhIpAIIUBAHUS JIMYU-
HOK I10CJI€ BBIXOJIa M3 OOTEKH, MPHU 3TOM JIMYMHKU OBLIM IMOJEJICHbI Ha TPYMIbI C
Pa3HON MHTEHCUBHOCTHIO YBIQKHEHUS U 00ydeHus ynbTpaduonetom. OaHAKO 3TO
HE MPUHECIIO0 HUKAKUX PE3YJIbTATOB: JIMYMHKUA BCE PABHO OTKA3bIBAIKCH OT KOpMaA U
BITOCJICICTBHH MOTHOAIIH.

[Ipu copepkannu B HEBOJIE OOTOMOJIOB JTAHHOTO BUJIA ObUIM OTMEUEHBI CIEHY-
IOII1e 0COOEHHOCTH:

— KaHHuOanu3M y A. heldreichi npakTU4eCKU OTCYTCTBYET;
— Y IPEBpPATUBIIMXCS B HMMAro HACEKOMBIX OIPENECICHHOE IOBEJACHUE CAMKH

INPUBJIEKAET K HEW HAXOALIEroCs PSIA0M camua;

— W3 3UMYIONIUX OOTEK BBIBOAMTCS OOJIbINEE KOJUYSCTBO JMYMHOK, YeM U3 He-
3UMYIOIIHUX;
— 7151 YCIIELIHOTO pa3BeneHust A. heldreichi Heo6xoquMo Mogo0paTh CTAPTOBBIM

KOPM JIJ1s1 TMYMHOK 1-r0 BO3pacta, BO3MOKHO, UM MOTJIA ObI CTaTh CBEPUYKH.
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Summary

THE ATTEMPT OF AMELES HELDREICHI TAURICA (JA-
KOVLEV) (MANTODEA: MANTIDAE)
BREEDING IN CAPTURE

'Mikhail Storozhuk and *Andriy Ladnov
'Kyiv Polytechnic Institute, Ukraine
2Cherkassy Zoo, Ukraine

During 2008 — 2010 years we launched 2 tries of Ameles heldreichi taurica
(Jakovlev) breeding. At the result of both, we’ve got ootheks and larvae, but
young’s didn’t start to feed.

As a specific feature of mating behaviour of A. heldreichi, an attraction of a
male by female, when female see a probable partner, was observed.

Cannibalism between the 4. heldreichi individuals was an exceptional happen-
ing. The number of alive young’s from ootheks, which passed wintering, is bigger,
then the same index for ootheks without passing of the cold period.
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BBICTABKA BECIIOBBOHOYHBIX JXHBOTHBIX
«OHH IIEPEXXUAHX NTHHOI3ABPOB» B OTIAEAE
ITPHPOABI HPKYTCKOI'O OBAACTHOI'O
KPAEBEAYECKOI'O MY3ESA

A.B. Cycnose
Otaen npupoasl UpkyTckoro 001acTHOTO KpaeBeaueckoro mysesi, Poccust

becrno3BoHOUHBIE KUBOTHBIE (HACEKOMBIE, TAYKOOOPa3HbIE, MOJITIOCKH U T. 1.)
MPaKTUYECKA HUKOTO HE OCTABJISIOT PaBHOAYMIHBIMUA. OJIHU JIOJIU MOTYT UCHBITHI-
BaTh CTpax MPHU OJJHOM TOJbKO YIOMHUHAHUU O HUX, JPYTHUe MOCBAIIAIOT CBOOOHOE
BpeMsl, a MHOTJIa U LENYI0 KWU3Hb, YTOOBI MTO3HATH OMOJIOTUIO TOW WM WHOM TpyII-
TbI.

becno3BoHOUYHBIE 00J1aJaI0T HEBEPOSITHBIM Pa3HOOOPA3UEM KU3HEHHBIX (GOpPM,
APKOM OKPACKOM, HEKOTOPBIE — CIIOKHBIM NoBeaeHueM. Ho, HecMoTps Ha psia 3Ha-
YUTEJIbHBIX JIOCTOMHCTB, 0€CIIO3BOHOYHBIE KMBOTHBIE B OOJBIIMHCTBE 300MAPKOB
Poccun, a Takke Ha CTallMOHApPHBIX M NEPEABUIKHBIX BBICTABKAaX IPEICTABIICHBI
OTPaHUYECHHO.

Wnest mpoBecTH BBHICTABKY O€CITO3BOHOYHBIX JKMBOTHBIX MOSBHIIACH y HAC JIAB-
HO. [IepBbIM OMBITOM MOXHO CUUTATh JIByXHENEJIbHYIO BBHICTABKY TPOIMUYECKUX Ta-
pakanoB (Blattodea), mpoBeaénnyro B baiikambckoM My3ee OHOIOTO-TIOYBEHHOTO
dakynbreta UpkyTckoro rocygapctBennoro ynusepcutera B 2008 r. Ha BeicTaBke
OBLIO MPEACTABIECHO 22 BH/1a TAPAKaHOB.

Bropas BeicTaBka moa HazBanueM «OHHM TEPEXKHUIIA TUHO3aBPOB» ObLIa Opra-
HuzoBaHa B amnpese 2010 r. B otaene npupoasl MpkyTckoro o061acTHOro KpaeBeaue-
ckoro myses (MOKM). Ha BricTaBke ObLI0 mpeacTaBiieHo: 1) Tapakanbl — 32 BUJa,
2) mayku ntuueens — 12 BujoB, 3) ckopnuoHsl — 3 Buaa, 4) rybonorue — 1 Bun, 5)
nBynapHoHorue — 1 Bua, 6) moittocku — 2 Buaa. Llens BbICTaBKH 3akiiovanach B
OHMOJI0r0-3KO0JIOTMYECKOM BOCIIMTAHUU HaceseHus ropoja Upkyrcka.

Ilon0op u pa3menneHne HHCEKTAPUEB

BricTaBka OeCIO3BOHOYHBIX ObUIa pa3MeEIIeHa Ha TOJIKaX 4-X CTEKISHHBIX
BUTPHUH, PACIOJIOKEHHBIX B MaJioM 3aje otaena npupoast MOKM (puc. 1). XKupot-
HbIE OBUIH TTOCEJICHBI B TUIACTMACCOBBIX M CTEKIITHHBIX MHCEKTapHsaX. Pasmep u Tun
(rOpU3OHTANIbHBIN /IS HA3€MHBIX XKUBOTHBIX, BEPTUKAJIbHBIN Il IPEBECHBIX) WH-
CEKTapueB Mbl MOAOUPATIA, OCHOBBIBASICH HA OCOOCHHOCTSIX OMOJIOTMH, pa3Mepax u
KOJIMYECTBE BBICTABISIEMBIX JKUBOTHBIX.
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Puc. 1. O0muii Buj BeicTaBku «OHU niepexuau AuHo3aBpoB» (doro A. Cycnosa).
Fig. 1. Exhibition «They survived the dinosaurs» (photo by A. Suslov).
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Puc. 2. Dxcrio3uniusi aMepUKaHCKUX TapakaHoB (Periplaneta americana) (dpoto A.
Cycnoga).

Fig. 2. The exposure of American cockroach (Periplaneta americana) (photo by A.
Suslov).
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Odopmiienne HHCEKTapUeB

[Ipu 00ycTpOMCTBE MHCEKTApHEB MPUXOIUTCS PEIIaTh PsJl CIOKHBIX 3aaad.
Hampumep, ®KUBOTHBIC JOKHBI OBITh BUIHBI MIOCETUTEISM, JaXKe KOTJa HaXOMSTCSI
B YKPBITHH, BEJb MHOTHE O€CIIO3BOHOYHBIC, OCOOCHHO TapaKaHbl, BEIyT CKPBITHBIHI
00pa3 )KU3HH.

B kauecTBe rpyHTa MCMOJIb30BAIUCH BIIAXKHAS 3€MJISI U OMUJIKHU, JUISl TYCThIH-
HBIX TapakaHoB-uepenaiiek (Polyphaga sp.) n mamectuHcKoro ckopruoHa (Leiurus
quinquestriatus (Ehrenberg, 1828)) — Menkue KaMemKM W MECOK. YKPBITHSIMU B
CaJiKax CIIYWJIH TOHKHE M3BWIMCTHIC BETKH, KYCKU OEpe30BOM MU OCHHOBOM KOPBHI.
Kopa pa3memnianach moj yriiom, TakuMm o0pa3oM, HaXOJICh C HIYKHEH CTOPOHBI, KH-
BOTHBIC YyBCTBOBAJIHN ceOsi B 0€30MaCHOCTH 1 OBLITN BUIHBI IIOCETUTEISIM.

Ocoboe BHUMaHUE OBUIO yACICHO 0(OPMIICHUIO WHCEKTAPUEB JJISI CHHAHTPOII-
HbIX TapakaHoB (Blatta orientalis L., Periplaneta americana (L.)). Unes nogod6Horo
odopmiieHrs Oblia MO3auMCTBOBaHa C BbIcTaBKH «HCexkTomus» MOCKOBCKOTO 30-
onapka. [{ns yepHbIX TapakaHOB (B. orientalis) wHcekTapuii Obu1 opopMIeH MO
YTOJIOK pyccKoil epeBeHckoil n30bl. Ha 3annem doune Oblia nu3olOpaxeHa JepeBeH-
ckas rneyb. [lon MHCEKTapusi BBUIOKEH JIEPEBSIHHBIMU AoledKaMu. Vcnosb3oBaH-
HbI€ PEKBU3UTHI: KEPAMUYECKUN rOpIIOYEK, BEHUK, ACPEBsIHHAS JIOKKa U Oepe30Boe
nosieHo. {7 amepukaHCcKux TapakaHoB (P. americana) nHceKkTapuil 0611 0hopMIIeH
MOJI YTOJIOK aMEPUKAaHCKOTO pecTtopanurka (puc.2): (GoH ObUT BBHINOIHEH B BUJC
CTEHBI U3 JOCOK ¢ Haamuchio “Restaurant Mammy Cary and her chicken” («Pecto-
pan Mamamia Kappu u e€ kypouku»). I1os Takke COCTOSIT U3 IEPEBSHHBIX JAOIICYEK.
PexBu3uTHI: OyThUIKA BUCKH, PIOMKA, KOp3UHA ¢ PPYKTaMH U JIBE OJHOJO0JIJIAPOBHIE
KYITIOPBI (MMHUTALIMS).

Taxxe cTout oTMeTUTh OOPMIICHNE MHCEKTAPUS U TUTAHTCKUX JICCHBIX Ta-
pakaHoB (Blaberus giganteus (L.)). B Tponnueckux necax FKOxHoit AMepuku umaro
CEJIUTCS Ha CTBOJIaX U B KPOHAX JIEpeBbEB, a HUM(a — B JecHoM noactuike. s co-
JIep’KaHUsI THTAHTCKHUX JISCHBIX TapaKaHOB ObLT MCIOJIb30BaH BEPTHKAIBHBIA HHCEK-
Tapuil C AByMs yCTAaHOBJICHHBIMU B HEM CTBOJIAaMH CUpeHH. [lo HammM HaOII01eHu-
SIM MMaro NMpakTHYeCKH BCE BpPEMs MPOBOAWIM Ha CTBOJIAX, @ HUM(BbI B MOJCTUIIKE
u3 Mxa u onwiok. [logoOHoe odopmieHne caakoB sIPKO MOKa3bIBAET OCOOEHHOCTH
OMOJIOTUH TIPEICTABIICHHBIX HA SKCIIO3UIUHU )KUBOTHbIX.

ITHUKETKHN

OcHoBHas 11e/1b JIFOOOW BBICTABKH — JaTh HanOoJIee MCUEPITBIBAIONTYI0 HH(OP-
MaIlMI0 O TPEJCTaBICHHBIX dKCMOHaTaX. M BhICTaBKa KMBOTHBIX HE SIBIISICTCS WC-
KIIFoUueHreM. B aHHOTausaX MblI yKa3ajdu JJATHHCKOE M, TI0 BO3MOXXHOCTH, PYCCKOE
HA3BaHUE XUBOTHOTO, JAaHHBIC TI0 apeairy, YKOJIOTHH, KOPMOBBIM TPEAIOYTCHUSM,
stonorun. Takke OBUIM HCIOIB30BaHBI IBETHBIC (oTorpadum, MOKA3HIBAIOIINEC
MPE/ICTABIICHHBIX JKUBOTHBIX, & TAK)KE KaKHUEe-JTMOO CKPBITHIE OCOOCHHOCTH ITOBE/IC-
HUS B ONpEICICHHBIC MOMEHTBI: HAIIPUMEDP, BBIXOJ U3 OOTEKH, JIUHBKY, YXa)KHBa-
HHUE 33 CAMKOU, MOMEHT CIIapUBaHUS.
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OCHOBBIBasICh Ha OCTaBJICHHBIX MOCETUTEISIMUA OT3bIBAX, MOXKHO CKa3aTh, YTO
BBICTABKa PK30THYECKUX OE€CMO3BOHOYHBIX MPOIIUIA yCemHo. Jlanee xouercs npu-
BECTH OCTABJICHHBIC B KHUT€ OT3HIBOB 3AMHUCH:

1) «VckpenHne no3ApaBiisi0 C OTKPHITUEM YHUKAJIbHOW BBICTABKH. BojblinH-
CTBO MOCETUTEJIEH BIIEPBBIE B )KMU3HU BUJISAT ATUX 3aMEYaTENIbHbIX JKUBOTHBIX);

2) «OueHpb KpacuBO U Mo3HaBaTelbHO. OrpoMHoe ciacu6o!»;

3) «O4ueHp Mo3HaBaTeNIbHAs SKCIIO3MIIMS, UHTEPECHBIM M MOJHBIA pacckas o
HaceKoMbIX. B o61miem, Bce mpocTo Ha OTJIMYHO!»;

4) «Benukonernnas BeicTaBka! HaunHaens moHUMaTh U JTIOOUTH TO, YTO KOT/1a-
TO BBI3bIBAJIO OTBPAIICHUE. . ).

CToUT OTMETUTH, YTO HEKOTOPbIE MOCETUTENIN MPUIILTA HA BHICTABKY MO COBETY
Bpaya. Takum 00pa3oM, OHU cTapaluch NOOOPOTH apaxHOPOOUIO — CTpax Iepe/ na-
YKaMH.

Summary

THE EXHIBITION OF INVERTEBRATES “THEY SURVIVED
THE DINOSAURS” IN THE DEPARTMENT OF NATURE OF
IRKUTSK MUSEUM OF REGIONAL STUDIES

Alexander Suslov
Department of Nature of Irkutsk Museum of Regional Studies, Russia

Invertebrates (insects, arachnids, mollusks, etc.) practically leave no one indif-
ferent. Some people may experience fear at the mere mention of this creatures, oth-
ers devote their free time, and sometimes a lifetime to learn the biology of a group.

Invertebrates have an incredible diversity of life forms, bright colors, some
complex behavior. But despite a number of significant advantages, invertebrate an-
imals are limited in most zoos in Russia, as well as both in stationary and mobile
exhibitions.

The idea of holding an exhibition of invertebrates appeared in Russia long ago.
The first experience can be considered a two-week exhibition of tropical cockroach-
es (Blattodea) featured by the Baikal Museum of Biology and Soil Sciences faculty
of Irkutsk State University in 2008. The exhibition features 22 species of cock-
roaches.

The second exhibition, entitled «They survived the dinosaurs» was organized in
April 2010 in the Department of Nature of Irkutsk Museum of Regional Studies.
The exhibition presented: 1) cockroaches - 32 species, 2) spiders tarantulas - 12 spe-
cies, 3) scorpions - 3 species, 4) centipedes - 1 species, 5) millipedes - 1 species, 6)
mollusks — 2 species. The aim of the exhibition was bio-environmental education of
the population of city of Irkutsk.

Exhibition of invertebrates was placed on the shelves of four glass showcases
situated in the small hall in the Department of Nature of IMRS (fig. 1). Animals
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were put in plastic and glass insectariums. We picked up the size and type (horizon-
tal for terrestrial animals, vertical for the wood) of insectariums basing on the biolo-
gy, size and number of exhibited animals.

A number of challenges should be dealt with while equipping of insectariums.
For example, animals must be visible to visitors, even when they are hiding, because
many invertebrates, especially cockroaches, have secretive lifestyles.

We used moist soil and sawdust as the ground. For Asian burrowing cockroach
(Polyphaga sp.) and the Palestinian scorpion (Leiurus quinquestriatus (Ehrenberg,
1828)), we used small pebbles and sand. Shelters in the cages were of thin sinuous
branches, pieces of birch and aspen bark. Bark was placed at an angle, so when be-
ing on the lower side, the animals can feel safe and be visible to visitors. Particular
attention was paid to the design of insectariums for synanthropic cockroaches (Blat-
ta orientalis L., Periplaneta Americana (L.)). The idea of such a design was bor-
rowed from the exhibition called «Insectopia» in the Moscow Zoo. For the Black
cockroach (B. orientalis), the insectarium was issued under the corner of the Rus-
sian village hut. The rustic oven was depicted in the background. The floor of insec-
tarium was laid with wooden planks. Used requisites were: a ceramic pot, a broom,
a wooden spoon and a birch log. For the American cockroach (P. americana) insec-
tarium was issued under the corner of the american restaurant (fig. 2). Background
was decorated in the style of a wall board with the inscription «Restaurant Mammy
Carry and her chickens». The floor was also made of wooden planks. Attributes
were: a bottle of whiskey, glass, fruit basket and two dollar bills (imitation).

The clearance of insectarium for giant forest cockroach (Blaberus giganteus
(L.)) also is worthy of mention. In the tropical forests of South America imago set-
tles on the trunks and the crowns of trees, and the nymph settles in the forest floor.
To keep the giant forest cockroaches we used a vertical insectarium with two lilac
trunks placed in. According to our observation, imagoes spent almost all the time on
the trunks, nymphs - in the mat of moss and sawdust. Such registration of cages
clearly shows features of biology of species presented at the exhibition.

The main objective of any exhibition is to give more information on the exhib-
its presented. And the exhibition of animals isn’t an exception. We have used Latin
and, where possible, Russian name of the animals in the annotations, and in addi-
tion, data on the range, ecology, forage preferences, ethology. Color photographs
showing the animals represented were used, as well as photographs demonstrating
any hidden features of the behavior at certain moments: for example, exit of oothe-
ca, moulting, breeding and mating.

Basing on feedback left by visitors, we can say that the exhibition of exotic in-
vertebrates was successful. It is worth noting that some visitors came to the exhibi-
tion following the advice of a doctor. So they tried to overcome arachnophobia, the
fear of spiders.
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MEOHUIIHHCKAS ITH5IBKA 1 OCHOBBI EE PASBEAEHHSA

E.A. Tumoesa, H.U. Kanycmkuna
Mexnynapoassiil Llentp Meauunncko nusaBku, r. Mocksa, Poccus

[Tockonbky MenunmHckas nusaBka Hirudo medicinalis (L.), Kak 1eKapCcTBEHHOE
CPEICTBO, U3PEBIIE MOIH30BAIACH OOJIBIIUM CIIPOCOM, BOIIPOC €€ pa3BelICHUs CTO-
s1 1aBHO. HOo 0coOeHHO OH 000OCTpHIICS, KOT/Ia MHUSBKY CTaJId MacCOBO BBLIABIIH-
BaTh (HCTPeONsITH) B KOMMepueckux mensx. M B 1937 r. mis KpyriiorogadHoOro
oOecrnieueHrss MockBbl 1 MOCKOBCKOI 001aCTH MEAUIMHCKON MUSIBKON (ITOCKOIBKY
OTJIOB — MPOLIECC CE30HHBIN) ObUIO MPHUHITO PEIICHHE B 3KOJOTMYECKH OJaroro-
Jy4YHOM paiioHe MOCKOBCKOW 001acTH co3JaTh MPEANpPUITHE, TOCTABISIIOUIEE IMU-
SABKY KaK BBUJIOBJICHHYIO U3 €CTECTBEHHBIX BOJOEMOB, TaK U BBIPALLICHHYIO B UCKYC-
CTBEHHO CO3JIaHHBIX ycnoBusix. MIMeHoBanoch oHO Mexpecnybnukanckoit Konro-
pO¥ IO UCKYCCTBEHHOMY Pa3BEICHUIO U 3arOTOBKE MEIMIMHCKON NUABKU «Mennu-
aBkay ['nmaBiaekrexnpoma Munuctepctsa Meaununackon I[Tpomeinennoctu CCCP
U TOCTaBKU OCYIIECTBIISLIIO BO BCE PernoHbl U pecnyOnuku ObiBiiero Corosa. Bro-
CJIEICTBMM HAa3BaHUs MEHSUINCh, HO CYTh BCErja ocTaBajiach npexHeil. Ceiluac 3To
npeanpustTie HasbiBaercss MexayHapoausiM Llentpom Meauumnckon IlusiBku, u
€ro IIPOU3BOJCTBEHHBIE MOIIHOCTH ITO3BOJISIIOT BBIPAIIMBATH 10 3 MJIH. IUSABOK B
roJ.

Kak u Ha3BaHMe, TEXHOJOTHS pPa3BEACHUS MEIULIMHCKOM INHIBKH B HMCKYC-
CTBEHHO CO3/IaHHBIX YCIIOBUSX HA MPOTSHKEHUM MHOTHX JIET MpETepIieBaia U3MEHE-
Hus. Ho OCHOBBI ee ObUIM 3a0’K€Hbl M BHEApPEHbI B npakTuky M.B. CuneBoil u
M.C. ®enoposoii. Ha cerogusmnnii A€Hb 3TO BO MHOT'OM YCOBEPILIEHCTBOBAHHAS U
MOJICPHU3UPOBAHHAS TEXHOJIOTHSl, MAaKCUMaJIbHO MNPUOIMKEHHAss K MPUPOIHBIM
ycioBusM ooutaHusi. OO0 OCHOBHBIX €€ CTaJAMsIX U ONEpalusix aBTOPHI MOMBITAIOTCS
3/1ECh PAacCKa3arh.

Kak B 11060M mporiecce pa3BefeHHsl >KUBOTHBIX, OJTHUM U3 BaXKHEHIINX ITAroB
SIBJISIETCS IOJyYE€HUE NOTOMCTBA. J{J1s1 3TOM 1enu Mbl OTOMpaeM KPYIHBIX 3/I0POBBIX
NUABOK, KOTOPBIX Ha3bIlBaeM «MaTkamu» (puc. 1). MeaunuHckue nusaBKU — repma-
GpoauThl, T. €. y KaXJI0M 0COOM €CTh U MYXCKHE U )KEHCKHE IM0JIOBbIe opranbl. Ho
cama ceOsl MUsIBKa HE OIUIOAOTBOPSIET, MO3TOMY UM HEOOXOIUM MPOIECC CIIapuBa-
Hus. Jlig Toro, 4ToObl OIJIOIOTBOPEHHE MPOXOJUIO MHTEHCUBHO, MUSBKAM HY>KEH
OOUJIBHBII KOPM, TEIUIO U MHOTO cBeTa. To ke camoe MPOUCXOAUT B IPUPOJIE BEC-
HOM, KOTrJa NUsIBKA MOCJIC 3UMHEN CIISTYKU BBIIUIBIBAET HA OXOTY. B criapuBaHum Mo-
I'yT Y4aCTBOBATh Cpa3y HECKOJIBKO JKUBOTHBIX, IPUYEM OJHA U TA K€ MUSABKA MOXKET
BBICTYTIaTh 11O OYEPEAN U MYKCKOH, U *KeHCKOU 0coObto. [locie omnogoTBopeHus B
00JIaCTH TMOJIOBBIX OPTraHOB, IPUMEPHO B TPETH OT MEPEIHETO KOHIIA MUSIBKH, MOSIB-
JSIeTCSl MOACOK oruiofoTBopenus. [lo Mepe co3peBaHusi OH CTaHOBUTCS Bce Oojiee
BBIYKJIBIM, TUIOTHBIM M NMPUOOpETaeT OKpacKy OT OenoBaToro ao sxenroro. IIpo-
1IECC OIUIOOTBOPEHUS MOKET IPOUCXOJNTh KaK B BOJE, TAK U BO BIIAKHOU ITOYBE.
Ho B Boze 3a nusiBKaMu Jierde Ha0Jt01aTh U, COOTBETCTBEHHO, KOHTPOJIUPOBATh.
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Puc. 1. Tlonoo3penass meauniuackas nusska Hirudo medicinalis B8 MexnyHnapo-
HoM [{enTpe MenunuHckoi nmusBku (hoto M. bepesuna).

Fig. 1. Adult medical leech Hirudo medicinalis at International Medical Leech Cen-
tre (photo by M. Berezin).
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Puc. 2. Koxonsl meauiinackoit usBku H. medicinalis (hboto M. bepesuna).
Fig. 2. Cocoons of medical leech H. medicinalis (photo by M. Berezin).
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A BOT clleqylOUIui 3Tar, OTKJIaJKa KOKOHOB, MOXET MPOUCXOJIUTh TOJBKO B
rpyHTe. [Io3TOMY NUSBOK C CO3PEBIIMMHU MOSICKAMU MOMEIIAIOT B EMKOCTH C BJIaXK-
HBbIM TpyHTOM. OTKJIaJIKa KOKOHOB — MPOLECC HE OJJTHOMOMEHTHBIN. MaTka BbIIycC-
KaeT MeHY, COJIEPKAIlyIO OIIOJI0TBOPEHHBIE STHIEKIETKH U OEJIKOBOE BEIECTBO, 32
CYET KOTOPOIro 3TH SIMIEKIETKU OYyIyT pacTu U pa3BuBaThcs. IleHa, 3aTBepiaeBas,
npuoOpeTaer siieBuHy0 GopMy — KOKOH (puc. 2). OgHa nusiBKa MOKET OTIIOXKHUTh
oT 2-x 10 10-TH KOKOHOB, B Ka)JOM U3 KOTOpPBIX cO3peBaroT oT 5-tu 110 20-tH (B
cpenHeM 15) manbkoB. KokoH Goiblie Bcero moxoX Ha aHaJIOTMYHOE 00pa3oBaHUE
TYTOBOTO ILIEJIKONPAIa U UMEET B CBOEH OCHOBE T'yOuaTyto cTpykTypy. Korna kokon
CO3pPEBAET, OH CTAHOBUTCA MATKUM M MPO3PAYHBIM HA CBET, C YEPHBIM KOMOUYKOM
BHYTpPH. B 3TOT k€ MOMEHT y HEro OTKpPBIBAIOTCS JBA MOJIOCHBIX OTBEPCTHS, YEPE3
KOTOpbIE MaJIbKU CIIOCOOHBI BBIOpaThca HAPYXKY. B ycrnoBusix ¢paOpuku Mbl HE J10-
KHUIAEMCs CaMOCTOSITEIbHOTO BBUTYIUICHUS, U KOTJa OOJbIIas 4acTh KOKOHOB CO-
3peBaeT, HAYUMHAEM BBIOOPKY MaJIbKOB. MaJjbKH MOSBIISIOTCS Ha CBET «IOJIHOIPAB-
HBIMHU» KUBOTHBIMH, CIIOCOOHBIMU BECTH CaMOCTOSITENIbHBIA 00pa3 >Ku3HU. Beiris-
JT OHU TOHCHBKMMH YepBAYKAMU JJIMHOM 5-15 MM, MOATOMY MBI Ha3bIBaeM HX
HUTYATKAMHU.

W nanee HaunMHaeTcs caM MPOIECC BhIPAIIMBAHUSA, KOTOPBIN 3aKirodyaeTcs (Kak
y BCEX MIJIJICHIIEB) B PEryJIIPHOM MUTAHUU, CMEHE BOJbI U KOHTPOJIE 32 COCTOSIHU-
eM 310poBbsl. [Toka nusBOYKM ManeHbKue, uX KopMaT yamie. C BO3pacToM UHTEpPBa-
Jbl MEXAY KOPMIICHHSIMU YBEIWYUBAIOTCA U MOTYT COCTaBiATh 1,5-2,5 mecsua.
CtpoeHune KeayIKOBON KHILIKHK MUABKH MO3BOJISIET €M HACAChIBATh B OJIHO KOpMJIE-
HUE KPOBH IIPUMEPHO B 5 pa3 OoJiblile ee Beca, a 0UeHb MEIJICHHOE IepeBapruBaHue
UM J1a€T BO3MOYKHOCTH B3pPOCJIOW IOJIOBO3PEION OCOOM NPUHUMATH €€ BCEro
OJIMH pa3 B ro/l.

B HCKYCCTBEHHBIX YCIIOBUSIX MHUSBOK KOPMST HCKIIOUHUTEIBHO KPOBBIO KPYII-
HOT'O pOraToro cKoTa, KOTOPYIO JOCTaBJISIOT C MSICOKOMOMHATOB B JIEHb YOOS CKOTA.
KpoBb n0mKHa OBITH 00S13aTEIBHO HE TOJBKO CBEXKEH, HO M MPOIUEIIeH BETepu-
HapHBIN KOHTPOJb. [l yaoOcTBa mpoiiecca KopmieHus Ha ¢abpuke pa3padboTaHbl
crieluaIbHbIC anmnaparhl, MO3BOJISIONIME AK€ CAMBIM KPOXOTHBIM MUSIBKAM MOJIHO-
LIEHHO HachITUThCS. W, ecnu B mpupoje OoJblias 4acTh HOBOPOXKJICHHBIX IMHUSBOK
norubaet, He HaxoAs ce0e UCTOYHMKA MUTaHUS UM CTAHOBSICh TAKOBBIMU CaMH, TO
MBI CIIOCOOHBI HAKOPMUTH, IPOCIEIUTh U TOBECTH JI0 CTaJAUHU F'OTOBOTO MPOIYKTa
110 90 % Bcero moJiy4eHHOro MOTOMCTRA.

KoneuHo, kak y Bcex *HBOTHBIX, CIy4aroTCsi 00Je3HU U rubenb ocobeil, TeM
OoJee 9YTO MUSABKH, KaK 0CO00 UyBCTBUTENIbHBIE CYIIECTBA, UM OYCHB MOABEP>KEHBI.

Kornma nusiBku BeIpacTarot A0 Maccel 1,5-3 T, X OTCOPTUPOBBIBAIOT OT €IIE HE
JOCTUTTINX HY>XKHOW MacChl, 1 OCTaBJISIIOT TOJ0AATh, T.K. TOJIBKO T'OJIOJIHbIC MUSBKU
MOTYT IIPUHECTH OOJBHOMY MOJHOLEHHYI MEIULIMUHCKYIO TOMOILb, IOCKOJIbKY OHU
HE TOJIbKO HapallUBalOT CBOU alIeTUT, HO GOPMHUPYIOT AKTUBHBIM CEKPET CIFOHHBIX
xKene3, Hecyllui (hapMaKOJOTMYECKYI0 COCTABJISIOLLYI0 BO3JEHCTBHS MHUSIBOK Ha
OpraHu3M YeJOBeKa.
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Summary

MEDICAL LEECH AND REPRODUCTION AT
ARTIFICIAL CONDITIONS

Elena Titova and Natalia Kapustkina
International Medical Leech Centre, Moscow, Russia

The 1dea of leeches Hirudo medicinalis (L.) breeding was always popular be-
cause of their known pharmacological effect. The question became even more actual
with the begin of leeches mass catching (extirpation) for commercial purposes. So in
1937 to provide Moscow and Moscow Region with medicinal leeches independently
of seasonal catch it was decided to create an enterprise in an environmentally un-
harmed part of Moscow Region, which would supply both natural and artificially
reproduced species to all regions and republics of the former Soviet Union — the
"Med-Leech" Breeding and Procurement Inter-republical Office of
“Glavlektechprom” of the USSR Ministry of the Medical Industry. Later is was re-
named and is now called the International Medical Leech Centre. The Centre pro-
duces up to 3 million leeches a year.

Along with the name, the technology also changed gradually, but it is still
based on the method, introduced by M. Sineva and M. Fedorova, which is now a
largely improved and modernized nature-oriented technology. Below we give more
detailed description of its stages and operations.

As with any animal breeding, obtaining offspring is one of the most important
stages. With this aim we choose big healthy leeches — mother leeches (fig. 1). Me-
dicinal leeches are hermaphroditic, i.e. possess both male and female reproductive
organs. However they do not self-fertilize, that is why copulation is needed. For in-
tensive fertilization a leech needs ample feeding, warmth and enough light. The
same process takes place in spring, when leeches start hunting after the winter sleep.
Copulation can be participated by several leeches, and the same leech can exercise
the male or female role. After fertilization a swelling appears on the anterior third of
the body. Ripening, this "girdle" becomes more prominent, compact, with white to
yellow coloring.

Fertilization 1s possible both it the water and in wet soil, but in the water
leeches are easier to observe and, consequently, to control. However cocoons can
only be laid in soil, so leeches with ripe girdles are placed to containers with wet
soil.

Laying cocoons is not a single-stage process. A mother leech produces foam
containing fertilized eggs and protein substance, allowing the ovules to grow and
develop. The foam grows hard forming a cocoon (fig. 2). One leech can lay 2 to 10
cocoons, each with 5 to 20 (mean of 15) baby leeches. A new-born leeches does not
differ much from adult species and can live independently. They look like thin 5-15
mm long wormes.
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Raising offspring (as with any new-born species) includes regular feeding,
water change and health control. Little leeches are fed rather often. With age feeding
intervals grow longer (every 1,5-2,5 months). Owing to the special structure of the
intestinal tract leeches can suck in up to five times their own weight of blood by one
feeding, and a very slow digestion allows an adult mature leech to only take food
once a year.

Artificially reproduced leeches are fed solely with certified fresh cattle blood,
provided by meat-packing factories. To make feeding process more convenient we
use special devices allowing proper feeding of every little leech. So while in nature
most new-born leeches die without a food source or become one, 90 % of our leech
offspring come to maturity.

Obviously, as any animal, leeches can get ill or die, the more so because they
are very sensible and susceptible to diseases.

Leeches of 1,5-3 g are separated from the others and are left without food, for
only using fasting leeches we can provide proper medical care, as they produce ac-
tive secret of salivary glands, which provides for the positive pharmacological ef-
fects of hirudotherapy.
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IKCIIO3HIIHUA IKHUBBIX BECIIOSBOHOYHBIX
I'OCYOJAPCTBEHHOI'O IAPBHHOBCKOI'O MY3ES

O.A. Tkaues
['ocynapcTeennsiii JJlappuHoBckuil My3en, r. Mocksa, Poccus

B my3esx u 300mapkax Bcero mMupa Haubosee NpOrpecCUBHBIMU SIBISIOTCS
KOMIIJIEKCHBIE HKCIIO3UIIMM, MPEICTABISAIONIME COUYETAHHE HEKHMBBIX HKCIIOHATOB,
UH(OPMATUBHBIX OJIOKOB U KUBBIX 00BEKTOB. MOXXHO CKa3aTh, YTO B MOCJEAHEE
BpEMsSI HayaJloCh CIWSHHE W B3aMMOIPOHMKHOBEHHE JKCIIO3ULMN €CTECTBEHHOHA-
YYHBIX MY3€€B M 300IIapKOB. B HEKOTOpBIX Cily4dasX BHYTPU JKCIIO3ULIUH €CTe-
CTBEHHOHAy4HOI'0 My3esl pa3MeIlaloT HeOOJIbIINEe OJIOKU C KUBBIMU OOBEKTAMH, B
Ka4yeCcTBE KOTOPBIX YaCTO HUCIOJIb3YIOTCS OE€CIIO3BOHOUYHBIE, YTO CBSI3aHO C UX OTHO-
CUTEJIbHO HEOOJBUIMMH pa3MepaMH M BO3MOXXHOCTBIO COJIEP)KAHUSA B 3aKPBITHIX
TeppapuyMax. OTO BHOCUT pa3HOOOpa3ue B 3KCIO3MIIMIO M TIOMOTAET MOCETUTEIO
NOJIYYUTh PEAIbHOE MPEJICTABIECHUE O pa3MepPax, XapakTepe IBUKEHUs, ITOBEACHUU
JaHHOro Buja. bosee pasBepHyTas KHMBas 3KCHO3ULHMSA HYXIAETCS B CIIELHAIBHO
CIIPOEKTHUPOBAHHBIX IOMEIIEHUAX, KOTOpPbIE 00€CIIEUNBAIOT HAJAECKHYIO U30JIALHMIO,
ya00HOe OO0CIy>KMBaHHUE M COOJIIOJCHUE BCEX 300TEXHUYECKUX M TMTHEHUYECKUX
HOopM. [lepBblil BapuaHT, He TpeOyIOMMi OOJIBIINX 3aTpaT, OrPpaHUYUBAETCS, OJHA-
KO, CTpOTroM HEOoOXOJIMMOCTBIO COOJII0/IaTh B MOMEIIEHUH MUKPOKIMMATHUYECKHM
pexuM, TpeOyeMmblid Uil XpaHEHHUs] CyXUX SKCIIOHATOB M 4dydes. BTopoil BapuaHT
OTKpPBIBACT IIMPOYANIINE BO3MOXXHOCTH I JIEMOHCTPALUU Pa3INYHBIX JKHUBBIX
00BEKTOB, HO CBSI3aH C OOJBIIMMU KallUTAIOBIOKEHUSIMH U TPY103aTpaTaMu.

JlapBUHOBCKUN My3€il, Kak U OOJBIIMHCTBO JPYIMX MY3€€B, HE UMEET MOMe-
[ICHUS, CHELMAIBLHO CIHPOEKTUPOBAHHOIO JJISi JIEMOHCTPAMM U OOCITYXUBaHUS
JKUBBIX KoJulekuuid. Hama sxuBas skcno3unus «becnioB I'anepesr» pasmenieHa B
¢oiie BBICTABOYHOI'O KOMILJIEKCA, YTO MO3BOJISIET N30€kaTh HEMOCPEACTBEHHOIO CO-
CEACTBA C YyYelaMH U JAPYTHMMH KOJUIEKIUSAMHU. DKCIO3MUIMS MPEICTaBIeHa CTOM-
ko u3 10-tu teppapuymoB pazmepamu 30x40x60(H) cm, Terumineit anis 6abouex
200x100x200(H) cm ¢ 3-ms Teppapuymamu B TaMOype U HHPOPMAITMOHHBIM UHTEP-
aKTUBHBIM TepMHUHANIOM. Takke 3/1eCh HaXOJUTCS MIa3MEHHbIH MOHHUTOP, Ha KOTO-
POM MOCTOSIHHO IEMOHCTpUpPYETCs (PUIIbM O HACEKOMBIX.

DKCHO3ULMUs KUBbIX OECIO3BOHOYHBIX OTIMYHO WILTIOCTPUPYET MHOIHME ac-
IIEKTHI YBOJIIOLMOHHON TEOpUH, TAKME KAK ajanTaluy B IIPUPOJIE, BHYTPUBUAOBAS
U3MEHYMBOCTb, CHUKEHHE BHYTPUBUIOBOM KOHKYPEHLMM (CMEHa cpej OOUTaHMs
Ha Pa3HbIX CTAJAMSIX OHTOI'€HE3a), KOHBEPIreHIUs U TUBEPTeHLUS U T. 1.

Ms1 crapaemcsi COAEpKaTh T€ BHUABI, KOTOPBIE YCIICIIHO Pa3MHOXAKTCS B
HAIIMX YCJIOBUSAX, TAK KAK 3TO MO3BOJISAET 10Ka3aTh BECh JKU3HEHHBIN LUK U UHTE-
pecHbIE acleKThl MOBeJIeHUsI uMaro. B MHPOpMaIIMOHHOM MHTEPAKTHBHOM TEPMHU-
Hajie HaXoJauTcs Oosee moapoOHas, YeM Ha dTUKETKaX WHQpOpMaIlus, IOCBIIICHHAS
HKCMOHUPYEMBIM BHJaM H ¢oTorpaduu, WUIIOCTPUPYIOUINE DPA3NIUYHBIC CTATUU
pPa3BUTHS SKCIIOHUPYEMBIX HACEKOMBIX.
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[To HameMy OMBITY, OTPOMHOE 3HAYEHUE ISl 3pUTEIA UTPAET OTHOCUTEbHAS
«Y3HaBa€MOCThY» 00BEKTa, TO €CTh HAIMYME Y MOCETUTEIISI ONIPEACICHHOM, HO Jlaje-
KO HE MOJIHOW MH(GOpMALUU O TaHHOM BUJie. B CBSI3M C ATUM MBI cTapaemcs Mo/I-
KPEIUIATh MPUCYTCTBUE PEAKUX, YK30TUUECKUX BHUJIOB POJICTBEHHBIMHU, HO LIMPOKO
W3BECTHBIMHU ITyOJIUKE.

OnHOM M3 OCHOBHBIX 3ajlauy My3€s SIBJISETCS SKCKYPCHOHHAs JI€SITEIbHOCTD.
be3ycnoBHO, KHUBbBIE YKCIIOHATHI MPUBJICKATEIbHBI U BBI3BIBAIOT CUJILHBIM 3MOIAO-
HAIBHBIA OTKJIMK, HO HEBEPHO MHEHHE, YTO OHU HE HYXKJAIOTCS B MOSICHEHHUSX U
camogoctaTouHbl. OCOOCHHO ATO KacaeTCsi HACEKOMBIX B CBSI3HM C PaCIpOCTpPaHEH-
HBIM OJITHO3HAYHO HEraTMBHBIM OTHOIIIEHMEM K HHM, a TAKX€E C SIBHBIM HEJOCTaTKOM
y CPEIHEro MOCETUTENs 3HAaHUM MO UX OMOJOTHH. B 3KCIO3UIIMU TPOBOAUTCS TUIIO-
Bas ’KcKypcus «lllecTuHorne coceau Mo IJIAHETE», KOTOPYIO B OCHOBHOM 3aKas3bl-
BAIOT IIKOJIBI, @ TAKXKE MMO3HABATEIbHO-PA3BIICKATEIIbHBIE 3aHATUA «JleHp poxie-
HUS B My3€e». Y Hac €CTh U ONBIT MPOBEICHUS SKCKYPCUN IS CIICTIBIX U CITa00BU-
aamux gerei. JKuBasi SKCIO3ULUS CTala HEOThEMJIEMOM YacThiO My3€sl U pa3BUBa-
€TCSI BMECTE C HUM.

Summary

THE LIVE INVERTEBRATA EXPOSITION AT THE STATE
DARWIN MUSEUM

Oleg Tkachev
State Darwin Museum, Moscow, Russia

Complex expositions, combining inanimate objects, information blocks and
live objects, are most progressive at museums and zoos worldwide. Recently the ex-
positions of natural history museums and zoos have begun in a way to interpenetrate
each other. Sometimes the exposition of a natural history museum include little
blocks with live objects (not infrequently Invertebrata, because they have relatively
small sizes and can be kept in closed terrariums). It diversifies an exhibition and
helps visitors to get a realistic view of the species sizes, motion patterns and behav-
ior. A more detailed live exposition requires specially designed accessible for ser-
vice areas with safe isolation, which would meet all zootechnical and sanitary stand-
ards. The first less costly variant is limited by the strict necessity to maintain micro-
climatic conditions needed for dry objects and stuffed animal’s storage. The second
variant offers a wide range of possibilities for demonstrating different live objects,
but is associated with significant expenses and labor costs.

As any other museum, the Darwin Museum has no areas specially designed for
demonstration and servicing of live collections. Our live exposition “Invertebrate
Gallery” is located in the Exhibition Complex lobby, which allows avoiding the ad-
jacency to stuffed animals and other collections. The exposition includes a stand
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with 10 terrariums of 30x40x60(H) cm, a glass-house of 200x100x200(H) cm for
butterflies, with 3 terrariums in the tambour and an information interactive terminal.
Visitors can also watch a film about insects, which is demonstrated on a plasma
screen non-stop.

The live Invertebrata exposition perfectly illustrates many aspects of the evolu-
tion theory, such as adaptation in nature, intraspecies variability, decreased intraspe-
cific competition (habitat change during ontogenesis), convergence, divergence, etc.

We try to keep the species, which successfully breed under our conditions, for
it allows showing the whole life cycle and interesting aspects of imago behavior.
Using the interactive terminal one can find more detailed than on labels information
on the exhibited species, as well as pictures illustrating different stages of their de-
velopment.

Our experience shows that relative «recognizability» of an object is of great
importance for a visitor, so we try to add rare exotic species with the related ones,
widely known to the public.

One of the Museum's main aims are excursions. Undoubtedly, live objects at-
tract attention and have strong emotional impact, but, nevertheless, they are not self-
contained and also need explanatory information. This applies especially to insects
because of the common negative attitude and the obvious average visitor's lack of
knowledge about their biology. In the exposition, mostly for schoolchildren, we of-
fer the standard excursion «Our Six-legged Neighbors on the Planet Earthy», as well
as the educational and entertaining lectures called «Birthday at the Museum». We
also have experience in leading excursions for blind and visually impaired children.
The live exhibition has become an integral part of the Museum and changes along
with it.
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O HAXOJIKE MEAAHHCTHYECKON ®OPMBbI MAXAOHA
(PAPILIO MACHAON L.) (LEPIDOPTERA: PAPILIONIDAE)
B MOCKOBCKOH OBAACTH

Trauesa E.10.", Bepesun M.B.", 3azopunckuii A.A.°, Tkauee 0.A.”

1 .
NHucexrapuii MOCKOBCKOTO rOCyAapCTBEHHOI'O 300MapKa,
2
HNuctutyT npobiiem sxosoruu u sBosronuu uM. A.H. CeseprioBa PAH,
3 ~ ~ ~
I'ocynapcrBennsbiii JlapuHoBCckui Mmy3eu, . MockBa, Poccus

B pamkax coBmecTHOH pabOThl MO M3YyUEHUIO, Pa3BEJICHUIO M HKCIIOHHPOBA-
HUIO JTHEBHBIX 0abouek, oOutaromux B cpeaHeit mosoce Poccum, metom 2011 r.
HaMu poBojwuics coop suu Papilio machaon L. B 1. MOCKBE B OKPECTHOCTAX CT.
ManenkoBckas SpocnaBckoi XK. 1. B IEpPBOW MOJOBUHE UI0JA. SAiina (Ipeamnoaoxu-
TEIHHO OT PA3HBIX CAMOK) OBLITM COOpaHbl HA PACTCHHIX TUKOTO MacTepHaka (Pasti-
naca sativa L. subsp. sylvestris (Mill.) Rouy & Camus). Beipamupanue JUYHUHOK
OCYLIECTBJISIOCh B MHCEKTapuu MOCKOBCKOTO 300MapKa M0 paHee OTpaboTaHHOM
Hamu Metonuke (TkaueBa, 3aropunckuid, beiiko, 2005). Boixoa muuuHok 1-r0 BO3-
pactra Hadasics 15.07.2011 r. B xkaduecTBe KOPMOBOTO PacTEHHsS] Mbl HCHOJIb30BaIU
CHBITh OOBIKHOBEHHYIO (Aegopodium podagraria L.), ceM. 3onTHuHbIe. TeMnepary-
pa B noMemennu coctasisia +30 °C guem u +20+22 °C "Houbto. [Ipu 3THX yciioBH-
X JJMYUHOYHAS CTaAus Mpojosnkaiachk 13-14 gHei, oJlHaKO 4acTh T'YCEHHII B IPO-
1[ECCe PA3BUTHSI M OKYKJIMBAHUSA MOTHOIIN, B pE3yIbTaTE YeTO OBLIO MOTYyUYEHO BCETO
5 KyKOJIOK MaxaoHOB. [I0CKOIbKY JUYMHKH COAEPKAIUCH B YCIOBUSAX €CTECTBEHHO-
ro CBETOBOT'O JIHA IMPOJOJIKUTEIBHOCTBIO OKOJIO 16 4acoB, BCe KYKOJIKM pa3BUBa-
auch 0e3 amamaysbl. Takum o0Opa3oM, BBIXOJ UMaro MpOM3OIIET B MEPBOW J1eKaje
asrycra 2011 r.

bruto monmyueno 3 camma u 2 camku P. machaon, ipu 3ToM 00€ CaMKH H J1Ba
caMlla UMEIM HOPMaJbHYIO JJI JAHHOTO BUJA OKPACKy, & OJHMH CaMell OKa3aJycs
CUJIBHO BBIPAXKEHHBIM MEJIAaHUCTOM C TEJIOM U KPBUIbSIMH, MPAKTUUYECKHU MOJTHOCTHIO
OKpallleHHbBIMU B UHTCHCUBHBIN YepHbIN 1BET. [Ipu sipkoM cBeTe Ha MEepPeHUX KPbI-
JbsIX c1a00 MPOCMATPUBAIUCH 0oJiee TEMHAasi BHEIIHSS KaiiMa U MsATHA Ha MepeHEM
Kpae KpbUibeB. Ha 3aJHUX KpbUIbSIX OTYETIMBO MPOCMATPUBAINCH CHHUE MSTHA I10
BHelTHEH Kaiime. JKenThli IBET Ha KPBUIbAX, 32 UCKIIOYEHUEM €I1a00 BBIPAXKEHHOTO
«HANBUICHUS», @ TAKKE KPacHbIE MATHA HA 33JIHUX KPBUIbSIX OTCYTCTBOBAJIMU MOJHO-
cthio (puc. 1).

NunuBunyanbHas u3MeHUUBOCTh Y P. machaon B Ctapom CBeTe JOBOJIBHO Be-
nuka (Kopurynos, 2002), npu 3TOM YaCTHYHBIN MEITaHU3M W3BECTEH I 6abouex
CEBEPHBIX MOMYJISUNA U 1711 0co0el BeceHHero nokoJjienus. Kak npaBuio, MenaHu-
CTBI 3TOTO BU/a UMEIOT O0Jiee SIPKO BBIPAKEHHOE YEPHOE HANBIIICHUE BAOJb KHIIOK,
MHOTJIa 4YepHas OKpacKa 3aXBaThIBA€T 3HAYMTENIbHYIO YacCTh IJIOIIAIU KPbLIb-
€B, HO IPU 3TOM B OKPACKE COXpAHSAETCA KEJNThbIM IIBET M KPACHOE MSATHO Ha
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Puc. 1. Camen-menanuct maxaona (Papilio machaon L.) B caake WHcektapus
MockoBckoro 3oomapka (IOTEPTOCKA B OCHOBAHHMH TEPEIHUX KPBUIHEB CBSI3aHBI C
MaHUITYJSIIUSAMHA,  TPOU3BOJAMMBIMA ~ TIPU  HCKYCCTBEHHOM  KOPMJICHHH |
criapuBanun) (¢boto M.B. bepesuna).

Fig. 1. The melanistic male of swallowtail (Papilio machaon L.) at the cage in the
Moscow Zoo insectarium (worn at the base of the front wings caused by
manipulations for artificial feeding and mating) (pfoto by M. Berezin).
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Puc. 2. CnapuBaHue camIia-MeJaHUCTa ¥ HOPMaJbHO OKPAIIEHHOW CAaMKH MaxaoHa
(P. machaon) B canke Mucekrapusi MockoBckoro 3oomapka (doto E.FO. Tkauge-
BOH).

Fig. 2. Mating melanistic male and normally colored female of swallowtail (P.
machaon) at the cage in the Moscow Zoo insectarium (photo by E. Tkacheva).
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3aIHUX KpbUIbsX. [ nomynsauuil Maxaona CeBepHoii AMEpUKH, HaIpumep, i P.
machaon hudsonianus A. Clark menanuzm Oonee xapakrepen (Clark, 1932;
Pelham, 2011).

Hamu Oblna cienaHa MOMbITKA MOJIYYEHHs MOTOMCTBA OT JAAHHOIO caMla U
HOPMAJIbHO OKPALIEHHOW CaMKH, BBIBEJICHHOM M3 TOM ke maptuu sul. Bo3pact kak
camila, TaKk ¥ CaMKH cOCTaBJisla 2 HA. OHU OBbLIM crlapeHbl UCKYCCTBEHHBIM IyTEM
(Bpyunyto). Komymnsmuss Obuta JOCTMTHYTa cpa3y ke, IpoLecC CHapUBaHUs
npojaospkancsa 55 munyT (puc. 2). OnHako 4depe3 3 IHS caMKa Moru0ja, OTIOXKHB
TOJIbKO 1 sH1I0, BOOCIEACTBUM OKa3aBlleecs: HeXU3HecnocoOHbIM. [Ipu BCKpbITHH
B Opromike MepTBOil camku Obu1o oOHapyskeHo emie 10 sui. Camen moru6 uepes 4
JIHS TIOCJIE CIIAapUBAHUS.

[IpuunHbI MOSBIEHUSA 0COOM MaxaoHa TaKOW PEIKON OKpacKd B LEHTPAIbHON
yacTd Poccum HEW3BECTHBI, W MOrYT OBITb CBSA3aHbl, BO3MOXHO, Kak C
KJIMMAaTUYECKUMH HW3MEHEHUSIMU WM  C JIEACTBUEM JIPYTUX  AKOJIOTMYECKUX
(akTOpoB, TaK U C TEHETUYECKUMH OTKJIOHEHUSIMHU, HO B JIIOOOM ciiydae 3TOT (hakT
MOKET MPEACTABIATh HHTEPEC ISl CIEIIMAIUCTOB.
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Summary

ON THE DISCOVERY OF MELANISTIC FORM OF SWALLOW-
TAIL (PAPILIO MACHAON L.) (LEPIDOPTERA: PAPILIONIDAE)
IN MOSCOW REGION

Elena Tkacheva', Mikhail Berezin', Andrey Zagorinskiy’& Oleg Tkachev’

"Moscow Zoo Insectarium,
?State Darwin Museum, Moscow,
’Severtsov Institute of Ecology & Evolution of RAS, Moscow, Russia

A swallowtail male Papilio machaon L. with distinct melanism in the color of
it's entire body had been raised in the Moscow Zoo Insectarium from an egg, found
on a Pastinaca sativa L. subsp. sylvestris (Mill.) plant in the west of the Moscow
Region. The butterfly's wings and body were almost entirely intense black in color
(fig. 1). The other two males and two females of the P. machaon, raised from the
eggs found in the same place and under the same raising conditions had a normal
color for this species.

We have attempted to receive posterity from the aforementioned male and a
normally colored female. They've been mated artificially (fig. 2). Unfortunately,
however, the female died 3 days after that, having laid only a single egg, which was
discovered to be nonviable.

The reasons behind the appearance of a swallowtail individual of such a rare
color in the central part of Russia are currently unknown, but may be related to the
climate changes or other ecological factors, or it could have been a genetic
deviation.
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CPABHUTEABHBINA AHAANU3 AKYCTHYECKHX CUTHAAOB
BAHAHOBOI'O CBEPYKA H3 KYABTYPblI HHCEKTAPHSA
MOCKOBCKOI'O 300IIAPKA U GRYLLUS ASSIMILIS (F.)
U3 KYABTYPBI YHUBEPCHUTETA MAKI'HAA MOHPEAAS

JI.C. Illecmakos, B.IO. Beoenuna
HNuctutyT npobnem nepeaauu nadopmaruu PAH, r. Mocksa, Poccus

«baHaHOBBII» cBEpUOK ObUI BBEAECH B KyJbTypy ewme B 1977 r. B I'epmanun
(bepesun u ap., 2008). [IpennonoKuTenbHO TaHHBIA BUJ OTHOCUTCS K rpynme Gryl-
lus assimilis, HO TO4YHasl BUIOBasl MPUHAIJICKHOCTD 10 HACTOSILETO BPEMEHH OCTa-
eTcsl 1o/1 BOPOCcOM. B cBsi3u ¢ 3TUM HamM Oblja MOCTaBJIeHA 3a/la4ya YTOYHUTh TaK-
COHOMMYECKOE TOJIOKEHHE 0aHAHOBOTO CBEpYKa M3 KyJIbTYypbl MOCKOBCKOIO 300-
napka IyTeM CpaBHEHHMS aKyCTHYECKUX CHUTHaJoB Cc curHanamu G. assimilis u3
®nopunst (CIHIA). [IpusbiBHBIE cUTHANBI 0aHAHOBOT'O CBEpPUKA PETMCTPUPOBAIHCH
paHee, HO UX YaCTOTHBIM M aMIUTUTYAHO-BPEMEHHOMN aHanu3 He npoBoauics (Ozer-
ski, Shchekanov, 2009). biuzkue Bunabl poaa Gryllus 4acto UMEIOT CXOJIHYIO MOp-
dboJIOTHI0 M, TTO3TOMY, Hapsiy CO CTPYKTYPHBIMHU TMPHU3HAKAMU TPH Pa3IUYCHHUU
OJU3KUX TAKCOHOB YacTO MCIOJIb3YIOTCS pa3jMyYHble HapaMeTpbl aKyCTUYECKUX
curHasioB. BunocneunuyHocTh M CTaOMIBHOCTh CTPYKTYPbI aKyCTUUECKUX CUTHA-
JIOB TIO3BOJISIFOT MCIOJIB30BaTh UX KAaK TAKCOHOMHMYECKHMI NMpPU3HAK ISl yCTaHOBJIE-
HUS cTaryca OJIM3KUX TAaKCOHOB U JUISl Pacro3HaBaHUs MOP(OIOrHYeCKr Hepasiu-
YUMBbIX BUJOB-IBOMHUKOB (JKantues, 1981).

MartepuasioM s paboThl NOCIyXWIK OaHaHOBble cBepuku (Gryllus sp.) u3
uHcekTapusi MockoBckoro 3oomapka u cBepuku Gryllus assimilis M3 KyJbTypbl
VYuupepcurera Makl'unn (Moupeans, Kanana). [l 3anuceil cCUrHanoB MCHOJb30-
BaJii JIEBCTBEHHBIX CaMIIOB M CaMOK. [[J 3TOro JUYMHOK MOCJEIHEro BO3pacTa
pa3zessuid o MOy U MOMEIIANIM B OTAENIbHbIE CaIku. Peructpalus CUrHaioB Mmpo-
BOAWIACH C 4-T0 — 5-Tr0 JIHA MOCJIe UMarnHaJIbHOW JIMHBbKU. J{J1s1 perucTpaiuu npu-
3bIBHBIX CUTHAJIOB 3alMCBHIBAIIM OJUHOYHBIX CAMIOB, JJI PETHUCTPAlMM CUTHAJIOB
YXaKMBAaHMUS CaMIla NIOMEINAJ BMECTE ¢ caMKOM. TemiepaTypa BO BpeMs 3alUCU
BapbupoBaia B npegenax +28+30 °C. CurHanabsl perucTpupoBaiv ¢ MOMOIIBIO MHUK-
podona (1/2 ") u ycmmrens Bruel & Kjaer, m komnproTepHONW IaThl (WacToTa
omudposku 100 kI'1r). AHanm3 1 00pabOTKy CUTHAIOB MPOBOJAMIIN C TTIOMOIIBIO TPO-
rpamMm CoolEdit u TurboLab. Curnansl 3aperucTpupoBaHbl y 4ETHIPEX CaMIIOB Oa-
HAHOBOT'O CBEpYKA M 1IeCTU caMloB G. assimilis.

Hamu Obuin 3aperucTpupoBaHbl CUTHAJIBI IByX TUIIOB — MPU3bIBHBIC U YXaXKU-
BaHud. [[pU3bIBHBIE CUTHAJIBI U3/1AIOTCS OAMHOYHBIMU CaMIIAMH «CIIOHTAaHHO» U CO-
CTOSIT U3 CEpUl MOBTOPAIOMIMXCA MyJIbCOB. B curHaige 6GaHaHOBOrO CBEpUYKa CepHsl
COCTOUT U3 JBYX-TpPEX MYJbCOB, TOT/a KaK B curHane G. assimilis cepusi BKIIOYAET
B ce0s B cpenHeM 10 mysbCcoB.
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Puc. 1. OcuunorpaMmbl akycTuueckux curnanoB Gryllus assimilis (a, © — Ipu3bIB-
HBIW CUTHAI, B, T — CUTHAJl yXa)XMBaHUs) 1 OaHAHOBOTO CBEepYKa (1, € — TPU3BIBHBIHI
CHUTHAJ, X, 3 — CHTHAJl YXa)KHBAHHS).

Fig. 1. Oscillograms of the songs of Gryllus assimilis (a, 6 — calling song, B, T —
courtship song) and banana cricket (1, e — calling song, x, 3 — courtship song).

JUTNTENBHOCTD IYJIbCOB TaKXe JOCTOBEPHO pa3iMyaeTcs B CUTHAjIaX CamIloB
u3 1ByX KyiubTyp: 0.009+0.001c B curnane G. assimilis u 0.022+0.005¢ B curnane
O0aHAHOBOI'O CBEPYKA.

YacToTHBIE XapaKTEPUCTUKU MPHU3BIBHBIX CUTHAJIOB TaKXKe Pa3INdaloTCs: OC-
HOBHAs YacTOTa CUTHAJIOB OaHaHOBOro cBepuka 4543+25 I'm, G. assimilis —
3721£30 I'y (Puc.1. a-r). Takum oOpa3om, IPU3BIBHBIC CUTHAJIBI TUX BUIOB CYyIIIe-
CTBEHHO OTJIMYAIOTCS 110 BPEMEHHBIM M YaCTOTHBIM XapaKTEPUCTHKAM.

Curnan yxaxuBaHUsi (CHTHaJ, M3JaBa€Mbli OKOJO CaMKH) MMeeT OoJjiee
CIIOKHYIO CTPYKTypy. OH npeacraBisieT co00i uepe0BaHUE BBICOKOAMITIIUTYIHBIX
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KOPOTKHMX UIEIYKOB W HUZKOAMIUIUTYAHBIX MYyJbCOB. Y G. assimilis mylbcbl 00b-
EMHSIOTCSA B CEpUU, a y 0AHAHOBOTO CBEpUKa MPEACTABIISIIOT CO00I HEMPEPHIBHYIO
MOCJIEIOBATENbHOCTD. JJIMTEIBHOCTD LIEIYKOB Pa3jIN4aeTCsl B CUTHAJIAX CAMIIOB U3
nByx KynbTyp: 0.006+£0.001c B curnane G. assimilis u 0.013+0.003¢ B curnasne 0a-
HAaHOBOI'O cBepuka. HU3KOAMIUIMTYIHbIE MYJIbCHI TAKXKE PA3IUYAIOTCS MO IJIUTEIb-
Hoctu: 0. 008+0.001¢ B curnane G. assimilis u 0.023+0.004c B curnane 6aHaHOBOTO
cBepuka. HacTOTHbIE XapaKTEPUCTUKU MYJbCOB TAKXKE PA3IMYalOTCs: OCHOBHAS ya-
cToTa curHajoB O0aHaHoBOTO cBepuka 5211+475 I'n, G. assimilis — 3752+149 I'n
(Puc. 1 n-3).

Takum 06pa3om, Ha OCHOBAHUH CPABHUTEIHHOTO aHAJIM3a CUTHAIOB OaHAHOBO-
ro CBepUKa M3 KyJbTypbl MOCKOBCKOI0 300MapKa U curHanoB G. assimilis U3 KyJib-
Typbl YHuBepcuTera Makl Wil MOKHO clienaTh BBIBOJ, YTO OAHAHOBBIN CBEPUYOK HE
oTHOocUTCS K BUny G. assimilis.
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Summary

COMPARATIVE ANALYSIS OF ACOUSTIC SIGNALS IN
BANANA CRICKET FROM THE MOSCOW ZOO CULTURE
AND GRYLLUS ASSIMILIS (F.) FROM THE CULTURE
OF MCGILL UNIVERSITY, MONTREAL

Lev Shestakov and Varvara Vedenina
Institute for Information Transmission Problems of RAS, Moscow, Russia

The «bananay cricket culture has been started in 1977 in Germany (Berezin et
al., 2008). This species was suggested to belong to a group Gryllus assimilis, but the
exact species-specific affiliation remains still unclear. Therefore, we decided to clar-
ify taxonomic state of banana cricket from the culture of the Moscow Zoo by com-
parison of acoustic signals of the banana cricket with the signals of G. assimilis
from Florida (USA). Calling signals of the banana cricket were registered earlier,
but their frequency and temporal analysis was not conducted (Ozerski, Shchekanov,
2009). The related species of the genus Gryllus often have similar morphology and
therefore, acoustic signals are often used for species recognition along with morpho-
logical characters. Species-specificity and stability of the acoustic signal structure
allow using them as taxonomic feature to establish the status of the sister taxa and
for recognition of the cryptic species (Zhantiev, 1981).

In the current study, we used the banana crickets (Gryllus sp.) from the Mos-
cow Zoo and Gryllus assimilis from the culture of University McGill (Montreal,
Canada). Virgin males and females were only used for the song recordings. Male
and female nymphs were separated before the final moult. Registration of the songs
was conducted at about 4-5 days after the imaginal moult. For the calling song re-
cording, a solitary male was placed into a metal mesh cage, whereas for the court-
ship song recordings, a male was placed near a female. During recordings, the tem-
perature near a male varied within +28+30 °C. The songs were registered with the
help of a microphone (1/2 ") and an amplifier (Bruel and Kjaer), and a computer
sound card (digitizing frequency 100 kHz). The data were analyzed with the PC
programs CoolEdit and TurboLab. Signals were registered in four males of a banana
cricket and six males G. assimilis.

We registered the songs of two types — calling and courthip songs.

Calling signals were produced by a single male "spontaneously" and consisted
of the chirps of pulses. In a signal of banana cricket, the chirp consisted of two-three
pulses, whereas in a song of G. assimilis, each chirp contained 10 pulses on the av-
erage. Duration of pulses also differed significantly in the songs of males from the
two cultures: 0.009+0.001s in signal of G. assimilis and 0.022+0.005s in signal of
banana cricket. Frequency characteristics of the calling songs also differed: the fun-
damental frequency of the calling songs in banana cricket was 4543+25 Hz, in G.
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assimilis — 37214£30 Hz (Fig. 1 a-r). Thus calling songs of these species essentially
differ on the temporal and frequency characteristics.

Courtship song (the signal produced near-by a female) had more complex
structure. It comprised alternation of the high-amplitude, short ticks and the low-
amplitude pulses. In G. assimilis, the pulses were combined into chirps, whereas in
banana cricket, the pulses represented a continuous sequence. The chirp duration
differed in signals of males from the two cultures: 0.006+£0.001s in the signal of G.
assimilis and 0.013+0.003s in the signal of banana cricket. The low-amplitude puls-
es also differed in duration: 0. 008+0.001s in the signal of G. assimilis and
0.023£0.004s in the signal of banana cricket. Frequency characteristics of the pulses
were also different: the fundamental frequency of signals in banana cricket was
52114475 Hz, in G. assimilis — 37521449 Hz (Fig. 1 n-3).

Thus, based on the comparative analysis of the songs of banana cricket from
the culture of Moscow zoo and the songs of G. assimilis from the culture of the
McGill University, we conclude that banana cricket can not be regarded as G. assi-
milis.
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COOEPKAHHE KYABTYPBI XHIITHOT'O KAOIIA
PLATYMERIS BIGUTTATUS (L.) (HETEROPTERA:
REDUVIIDAE)

'B.B. Hcrokesuu, > E.A. Maeuoosuu, ‘H.B. HAcrokesuu, Y1LE. Puskun
1I/IHCTI/ITyT ro0aapHOro0 Kiumara u skojoruu Pocrunapomera u PAH, 1. MockBa
2I_[HCXB Poccenbxo3akagemuu, r. MockBa
*PIAY - MCXA umenn K. A. TumupsizeBa, . Mocksa
4CpezLH$m mkoJjia Ne 1056, r. Mocksa, Poccus

B nacrosimee Bpems kion-xutnnen Platymeris biguttatus (L., 1767) (Heterop-
tera: Reduviidae) He sBAsSE€TCA PEAKOCTBIO y JTHOOUTENEH 3K30TUYECKUX HKUBOTHBIX
(puc. 1). ITo coaepxkaHui0 FTOTO BUAA MOKHO HAWTU MHOTO CBEJCHUN B PA3IUYHbBIX
MEYATHBIX M DJEKTPOHHBIX MUCTOYHWKAX. B cetn MHTEpHET MOXHO HallTH BechMma
OKHMBJICHHBIE JUCKYCCHUU O TOM, KaK MPABUJIHHO COJEPKATh dTUX HacCEKOMbIX. O-
HAKO, MPUBOAMMBIC METOJIUKH PA3IMYHBI U TIOPOU HEOMPABIAHHO CIIOKHBI. DTO IO~
OyIuII0 aBTOPOB MOJEIUTHCS COOCTBEHHBIM ONBITOM BEIICHUS KYJbTYpPhl ATOTO BU-
na. OTMeTuM, 4TO pedb UJIET O TEXHUYECKOU KynbType P. biguttatus, pexoMeH1a-
UI O CO3/IaHUU BUJIOBOM DKCIIO3UILIMM MBI B JAHHOM JIOKJIaJIe HE TAEM.

[IpencraButenu 3Toro M OJM3KUX BUJOB OOUTAIOT B CaBaHHAX TPOIMUYECKON
Adpuku. BerpeuaroTcss Ha MOBEPXHOCTH U B TPEIIMHAX MMOYBBI, B HUKHEM sipyce
KyCTapHUKOB, Ha KOPE M TOJI KOPOH JEPEBLEB, B MeEIIEpax, I/I€ OOUTAIOT JIETy4He
MbId. [TUTaroTCs pa3aIuYHBIMA HACEKOMBIMH, YACTO MPEBBIMIAIONIMMU UX IO Pa3-
mepam. Pon Platymeris Bkitodaetr He menee 13 Bupos: P. biguttatus (L., 1767), P.
charon (Jeannel, 1917), P. erebus (Distant, 1902), P. flavipes (Bergroth, 1920), P.
guttatipennis (Stal, 1859), P. insignis (Germar and Brendt, 1856), P. kavirondo
(Jeannel, 1917), P. laevicollis (Distant, 1919), P. nigripes (Villiers, 1944), P. pyr-
rhula (Germar, 1837), P. rhadamanthus (Gerstaecker, 1873), P. rufipes (Jeannel,
1917), P. swirei (Distant, 1919). B kynbType 4aie Bcero coaepxxar P. biguttatus,
P. rhadamanthus u popmy “mombo”, cTaTyc KOTOPOIl HE BIIOJHE ONPEICIICH.

Kak 11 THIMHOK, Tak ¥ JUIsl UMaro Mbl UCITOJIB30BAIH S-TUTPOBBIC TUIACTUKO-
Bble OYTBUIM JJI TUTHEBOM BOJIbI, BEPX KOTOPBIX 0OpE3aiv U 3aTSITUBAIA MEJKOM
KanpoHoBoi ceTkoil. CyOcTpaT Ha IHO He Kianu. B xauecTBe yKpBITHI HCIIOIB30-
BaJli KAapTOHHBIE YMAaKOBKU OT suill. OnTumanbHas TeMIiepaTypa COCTaBisijia
+25+28 °C. KenarenbHo 2-3 pa3a B HENENIO YBIAXHATH COJIEPKUMOE IyTEM
ONpbICKMBaHUS. B KaxXblil TAaKOM COCYJ MOXHO MOCaIUTh 10 50 B3pOCIIbIX KIIOIOB,
JUYUHOK 1-TO Bo3pacta — B 5 pa3 00JbIle, HO 10 MEpe pOCTa UX HEOOXOIMMO pac-
Ca)kKMBAaTh.

Kionel HauMHAIOT OTKIIAJBIBATh SHIIA TPUMEPHO YEPE3 MECSI] MOCIIE OKpPhLIE-
HuUs. Sia OTHENSI0T OT SKCKPEMEHTOB W JIPYTrOr0 Mycopa U MOMEMIAIOT B YalllKh
[TeTpu Ha cyOcTpat U3 carnyma, KOTOPbIN JOHKEH ObITh BCET/1a BIAYXKHBIM (pHUC.2).
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Puc. 1. B3pocnsiit kinon Platymeris biguttatus (boto B. SIctokeBuua).
Fig. 1. Adult of Platymeris biguttatus (photo by V.Yasjukevich).
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Puc. 2. fliina kmonoB P. biguttatus (hoto B. ScrokeBuua).
Fig. 2. Eggs of P. biguttatus (photo by V.Yasjukevich).
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Wx pa3BuTHEe 3aHMMaET OKOJIO MecsIa, pa3mep aocturaet 3-4 mM. [locie BbI-
X0J1a U3 SHII ININHOK TIEPECAKUBAIOT B ONTMCAHHBIC BBIIIE COCY/IBI.

Bpromiko muarHOK 1-TrO BO3pacTa MMEeT KpacHBIM IBET, TOT/IA KaK y JIMYUHOK
JPYTUX BO3PACTOB — TEMHBIH KPacHOBATO-KOPUYHEBBIN. Bece pa3BuTHE JIMYMHOK 3a-
HUMaeT 4-5 MecsIeB, 3a 3TO BpeMsl OHU MpOXojsaT 5 Bo3pacToB (puc. 3.). Mmaro
XKUBYT OoJiee ToJa. Y TOJBKO YTO MEPETUHSABIINX JUYMHOK U UMAro Telo, KPbUIbs,
TOJIEHW U JIAMIKK KPACHOTO 1IBETa, TEMHEIOT OHM HECKOJbKO 4YacoB CIycTs. Bapoc-
JIbI€ KJIOTIBI OKPAIIICHBI TPEUMYIIIECTBEHHO B YEPHBIH I[BET, 32 UCKIIOYEHUEM IITUPO-
KHX JKEJTBIX IMOJI0C Ha Oeapax U 2-X OOJIbIIHMX OSIbIX MATEH Ha HAJKPBUIbIX.

B xauecTBe cTapTOBOr0 KOpMa MbI UCITOJIB30BAIH JIMUMHOK CBEPUKOB 1-r0 — 2-
ro Bo3pactoB. [1o pazmepy npemocTasisiemast 100b9a HE IPEBOCXOAMIIA XUIITHUKOB,
HO TIPY HEOOXOAMMOCTH CTaPIINE JIMYMHKH U B3POCIBIE KJIOMBI MOTYT CIPABIISTHCS
¥ C HACEKOMBIMH, CYIIECTBEHHO OOJIBITUMH HX IO pa3MepaM. (s TMIMHOK KIIOTIOB
2-ro — 5-T0 BO3pacTOB W MMAro MOJIXOIAT MPAKTUICCKHU JIFOObIe KOPMOBBIC HACEKO-
MBbI€ — CBEPYKH, TapaKkaHbl, 30)00ac, MyuYHOU YEPBb.

CoryacHO pa3HBIM HCTOYHUKAM, BCTPEUAIOTCS MAapPTCHOTCHETUYCCKUE KYJIBTY-
pBI KJIOIMOB, HO B Halllel KyJbType MPUCYTCTBOBAIM 00a nosa. KonynaruBHbie op-
raHbl CAMIIOB IIPUKPBITHI MIAPOBUIHBIMHU KPBIIIEUKaMH, TO3TOMY BEpIIMHA OpIOIIIKa
BBITJISIIUT CTYNEHYATOM, TOT/Ia Kak OPIOIIKO caMKHu 0oJiee TUIaBHO CY>KE€HO K Bep-
HIMHE.

Ocoboro paccMOTpeHHUs 3acClIy’KHBaeT BOINPOC O Oe30macHOM OOpalleHUU C
TUMHU HaceKOMbIMH. Kiombl 001a1at0T MOIIHBIM XOOOTKOM U CIOCOOHBI MPUYH-
HUTH OoJie3HEHHBIE YKOJbI. CIIIOHA WX SOBUTA — COJEPKHUT KaKk MUHUMYM 6 Oell-
KOB, OOJaJaronuX MPOTCOTUTHICCKUM W TEMOJUTHYCCKUM JACHCTBHEM, a TaKXKe
dbepMeHT THaTypOHHUIA3y, TMOBBIMIAIONIYI0 MPOHUIIAEMOCTh TKAaHEH W YCHUIUBAIO-
myo jaeictBue sga. Ho ropasgo omacHee CIOCOOHOCTH KIIOMOB BBIOPHI3TUBATH
CTPYMKH CIIFOHBI Ha paccrosinue 10 30 - 35 cm. [lonaganue ciitoHbI B I71a3a BbI3bIBA-
€T Pe3Kyr 00Jib, OOMIIBHOE CIIE30TEYCHUE, OTCK, BPEMEHHOE YXY/IIIEHUE OCTPOTHI
3peHus. TeM HE MeHee, B3POCIbIX KJIOMOB MOYKHO TMajbllaMu OpaTh CBEPXY 3a Cpe/l-
HEerpyJb, HO HU B KOEM Clly4ae He MOBOpPAYMBATh K ceOe roJIOBOM MM OPIOIIKOM.
Jlep>xaTh MOXXKHO TOJBKO OOKOM. DTO CBSI3aHO C T€M, YTO XOOOTOK KJOIa B MpoO-
JIOJIbHOM TJIOCKOCTH TeJla MOKET MepeMeIlaThCsa BIEpea M HazaJll MPaKTHYEeCKU Ha
180°, a B momepedyHOM HamNpaBJEHUU €T0 IMOJBHKHOCTh BecbMa orpanudeHa. Ho
KapJUHAIBHOE pelieHue mpooiaemMbl — paboTa ¢ UCIOIb30BaHUEM MUHIIETA U IIUTKA,
3aKPBIBAIOIIETO JIMIIO.
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Puc. 3. Jluuunka P. biguttatus 5 Bo3pacrta (hoto B. SctokeBuua).
Fig. 3. Larvae of V-instar of P. biguttatus (photo by V.Yasjukevich).
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Summary

THE MAINTENANCE OF CULTURE OF PREDATORY BUG
PLATYMERIS BIGUTTATUS (L.) ( HETEROPTERA:
REDUVIIDAE)

Wictor Yasjukevich, * Ekaterina Davidovich, *Natalia Yasjukevich and *Leonid
Rivkin
!'nstitute of Global Climate and Ecology of Roshydromet and RAS, Moscow
> CNSHB of Russian Academy of Agrarian Sciences, Moscow
*Russian State Agrarian University - Timiryazev Moscow Agrarian Academy
*Moscow high school Ne1056, Moscow, Russia

Now predatory bug Platymeris biguttatus (L., 1767) (Heteroptera: Reduviidae)
is not a rarity among fans of exotic animals (fig. 1). Under the maintenance of this
kind it is possible to find many data in various printed and electronic sources. In the
Internet it is possible to find rather brisk discussions in a network how correctly to
contain these insects. However, resulted techniques are various, at times unfairly
complex. It has induced authors to share own experience of conducting culture of
this kind. We shall note, that it is a question of commercial crop P. biguttatus, for
creation of a specific exposition we do not give recommendations in the given re-
port.

Representatives of it and close kinds live in savannas of tropical Africa. Meet
on a surface and in chinks of ground, in the bottom circle of bushes, on a bark and
under a bark of trees, in caves where bats live. Eat the various insects often exceed-
ing them in the sizes. Genus Platymeris includes no less than 13 species: P. bigutta-
tus (L., 1767), P. charon (Jeannel, 1917), P. erebus (Distant, 1902), P. flavipes
(Bergroth, 1920), P. guttatipennis (Stal, 1859), P. insignis (Germar and Brendt,
1856), P. kavirondo (Jeannel, 1917), P. laevicollis (Distant, 1919), P. nigripes (Vil-
liers, 1944), P. pyrrhula (Germar, 1837), P.rhadamanthus (Gerstaecker, 1873), P.
rufipes (Jeannel, 1917), P. swirei (Distant, 1919). In culture keep P. biguttatus, P.
rhadamanthus and the form “mombo” which status is not quite certain more often.

As for larvae, and imago we used 5 | water vessels with tops cut off and tight-
ened with a close-meshed kapron grid. A substratum was not put on a bottom. As
shelters we used cardboard packings from eggs. Optimum temperature +25+28 °C.
2-3 times a week humidifying by spraying are desirable. In each such vessel it is
possible to plant about 50 adult bugs, larvae I-instar — 5 times more, but in process
of growth it is necessary to transplant them.

Bugs start to oviposition approximately in a month after become winged. Eggs
separate from excrement and other dust and place in Petri dish and on a substratum
from a sphagnum which should be always damp (fig. 2). Their development bor-
rows about one month, the size reaches 3-4 mm. After eclosion from eggs larvae re-
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place in the vessels described above. Abdomen of I-instar larvae has red color,
whereas at larvae other instars — dark red-brown. All development larvae borrow 4-5
months, for this time they pass V-instar (fig 3.). Imago lives more than one year. At
just molt larvae and imago a body, wings, shins and paws are of red color, and they
darken some hours later. Adult bugs are imbued mainly in black colour, except for
wide yellow strips on femurs and 2 greater white maculae on wing cases.

As starting forage we used larvae of crickets of I-1I-instars. For larvae of [I-V-
instars and imago any fodder insects — crickets, cockroaches, zophobas, and meal-
worms approach practically. On the size given extraction did not surpass predators,
but if necessary seniors larvae and adult bugs can consult and with insects, it is es-
sential greater than they in the sizes.

On different sources, there are parthenogenetic cultures of bugs, but at ours
there were of both sexes. Intromittent organ of males are covered spherical opercu-
lum, therefore the fastigium of abdomen looks ladder-shaped whereas abdomen fe-
males it is more smoothly narrowed to fastigium.

The question of safe handling of these hexapods deserves special consideration.
Bugs possess powerful promuscis and are capable to cause painful injections. Their
spit is toxic — contains at least 6 proteins possessing proteolytic and hemolytic ac-
tion, and also enzyme hyaluronidase, raising permeability of fabrics and intensifying
action of a poison. But ability of bugs to splash trickle is much more dangerous than
a spit on distance up to 30-35 cm. Hit of a spit in an eye invokes a sharp pain, abun-
dant lacrimation, a hypostasis, time deterioration of visual acuity. Nevertheless,
adult bugs with fingers from above for mesothorax, but not to turn their head or ab-
domen to you at all. It is possible to hold it only sideways. It is bound by that pro-
muscis which a bug has in a longitudinal plane of a body of a bug can move for-
ward and back practically on 180°, and in a cross-section direction its motility is ra-
ther limited. But the cardinal decision of a problem — one should work with use of a
tweezers and dashboard, occluding the face.
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KPATKHUE COOBIHIEHUA U AHHTOTALIUU

BRIEF COMMUNICATIONS AND ABSTRACTS
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HAYYHO-IIO3HABATEABHBINA $HUABM (JIOAET HIMEASI»

'M.B. bepe3un, 'E.IO. Tkaueea, *C.M. Ilonoeg, *0.C. Ilodonsckasn
'"MucexTapuit MockoBckoro 3oonapka, Poccus
AlIpoxatocepckuii ueHTp «Ctyaus «D»y», r. C.-IletepOypr, Poccus

B 2010 r. BeImen B MpokaT Hay4YHO-TIO3HABATENbHBIN GuiabM «llomeT mmerns»
(mpoxarocepckuii nieHTp «Ctynus @», r. C.-IlerepOypr, aBTOp clieHapusi U PEKUC-
cep C. Ilomnos, npoatocep O. Ilogonbckasi, 26 MUH.), PacCKa3bIBAIOIIMN O KU3HU
mmenei u co3gannbii npu yuyactuu M.B. bepesuna u E.}O. TkaueBolt (uaes, Hayu-
Hasl KOHCyJipTauus 1 Bujgeomatepuainl). B 2010 r. ¢puibm nonyuwin Jumnomsl ay-
peata u cnieuuanbhble Tpu3bl [X balikanbckoro MexayHapoaHOro KuHO(GeCcTuBas
«Yenosek u [Ipupoga» (r. Upkyrck, 9-13 centabps 2010 r.) u V MexayHapoaHoro
dbectuBans HaydyHO-OMyJsipHOTO KMHO «Mup 3Hanuii» ( r. Caukt-IlerepOypr, 1-5
HOs10ps 2010 r.) KaKk Ty4ylIMil HAyYHO-TI03HABATENbHBINA (DUITBM.

@uiIbM CHAT B JYUYILIUX TPAJULMAX OTEYECTBEHHOTO HAYYHO-IIOIMYJISIPHOTO K-
HO. OH paccka3bIBaeT O KU3HU CEMbHU 3eMIISIHBIX 1IMenelt Bombus terrestris (L.) oT
BBUIETA BECHOW MEPE3MMOBABIIEH IIMEJIMHOM MAaTKH JI0 YX0/a B 3UMHIOI0 AUANay3y
MOJIOJION MaTK{ HOBOI'O MOKOJIEHUSI. MeXy 3TUMU COOBITUSMHU TMEPE 3pUTEISIMU
IIPOMAYT CLUEHBl OCHOBAHUS MATKOW THE3[1a B MBIIIMHOW HOPE, BBIPAIIMBAHUS IIEP-
BOTO paciioja padouux, JajbHEHIIero pocra U pa3BUTUSA ceMbU. MBI cMOXeEM
Ha0JII0/1aTh, KaK B IOJ3€MHOM THE3/I€ MaTKa OTKJIAJBIBAET fAilla, KaK IIMEIN KOop-
MST JIMYMHOK, KaK MPOUCXOIUT OKYKJIMBAaHUE U KAK pabouynre MOMOTaroT BBIUTH U3
KOKOHa MOJIOZIOMY HIIMEJIO, T. €. T€ NUHTUMHbBIE CTOPOHBI KU3HU HACEKOMBIX, KOTO-
pble HE JOCTYIHBI OOBIYHOMY HAOJIOJEHHUIO. DJTO CTaJO BO3MOXKHBIM IOKa3aTh B
bunbme Onarogapsi IPUMEHEHUIO COBPEMEHHBIX METO/I0B ChEMKU U BUJEOTEXHUKH,
WCIIOJIb30BaHUI0 OPUTMHAJIBHBIX MPUCTIOCOOTICHUN M KOHCTPYKIMH W MacTepCKOH
paboThl oneparopa. 3pUTeau OKYHYTCS B MUP I[BETOB U HACEKOMBIX, Y3HAIOT MHOT'O
HOBOI'O U3 UX B3aMMOOTHOLLIECHHM, BE€Jlb IIMEJIM IPU3HAHBI KAK OJIHU U3 CaMbIX BaXK-
HBIX U (P PEKTUBHBIX OMBUIUTENECH MHOTHUX LIBETKOBBIX pacTeHui. EBpormneiickue sH-
TOMOJIOTM HECKOJIBKO JECATWIETHM Ha3aJ HAYYWJIUMCh NPOMBIIUIEHHO pPa3BOJIUTH
3eMJISIHBIX IIMEJIeH Ha CIelHaIbHBIX IIMeaedepMax U MCHOIb30BaTh UX VIS OIbI-
JIeHMSI [IBETKOB PA3IMYHBIX KyJIbTYp B TEIUIMILIAX: TOMATOB, OaKiIa)kaH, nepua, oryp-
LIOB, 3€MJISTHUKH U T.1. OWIBM HECET HE TOJIBKO MOJE3HYIO U NIO3HABATEIbHYIO UH-
dbopmaruio, He TOJIBKO YUYUT JKUTh YEJIOBEKa B TAPMOHUU CO BCEMHU HACEISIOLIIMHU
IUTAaHETY OOWTAaTEeNsIMU, HO J1a€T BO3MOYKHOCTh OTKPBIThH ISl ce0s 3aHOBO KPacoTy
POIHOU HPHUPOJBL.

s nonoautenbHON nHGopMaruu: stydiof.popov.s@mail.ru.
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Summary

POPULAR-SCIENCE FILM "FLIGHT OF THE BUMBLEBEE"

'Mikhail Berezin, 'Elena Tkacheva, *Sergey Popov & *Olga Podolskaya
"Moscow Zoo Insectarium, Russia
2Studio “F” Production Centre, St. Petersburg, Russia

In 2010 a popular-science film "Flight of the Bumblebee" (produced by Studio
“F” Production Centre, St. Petersburg, Screenplay and Direction by Sergey Popov,
Produced by Olga Podolskaya, 26 min.), depicting life of the bumblebees, was re-
leased. The film was created with the help of Mikhail Berezin and Elena Tkacheva,
who provided idea, scientific consulting and some of the videos.

It is the winner of the IX Baikal International Film Festival "Man and Nature"
(Irkutsk, 2010) and the V International popular-science Film Festival “World of
Knowledge” (St. Petersburg, 2010).

The film depicts a life of a family of earthen bumblebees Bombus terrestris (L.)
during a year. This species of bumblebees is one of the most effective pollinators of
many kinds of floral plants, and, as such, is industrially bred in special bumblebee
farms. The bumblebees are then used to pollinate different plant cultures in
glasshouses. Spectators will see how a bumblebee queen departs in spring, having
survived the winter, to build a new nest in a former mouse hole and how she raises
the first breed of workers. They'll also see, how bumblebee queen lays eggs in her
underground shelter, how bumblebees feed their larvae, how pupation takes place
and how workers help a young bumblebee leave his cocoon, how a young queen of
a new generation of bumblebees prepares for a winter diapause. The most advanced
filming techniques and technologies, intricate gadgets, and the masterpiece work of
the operator helped depict these secret moments of life of a bumblebee family.

For more information: stydiof.popov.s@mail.ru.
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OINBIT CE30HHBIX 9KCIO3HIIHHN JKHUBBIX
TPOIIMYECKHX YEINYEKPBIABIX B 'OPOIJAX POCCHH

I1.C. I'pyounkun
Okonoro-buonornueckuit neHTp «Kpecrosckuii octpon», CaHKT-
[TerepOyprckuii JIBoper TBopUecTBa IOHBIX, Poccust

B coobmiennn paccMaTpuBaeTCs ONBIT OPraHU3allUA TPEX BBICTABOK >KHBBIX
TPONMMUYECKUX 0a00UYeK: €KEroTHON BBICTABKH B DKOJIOT0-OHMOJIOTHYECKOM IICHTpE
«Kpecrosckuit octpoB» (r. C.-IletepOypr) B aBrycre-centsaope (Hauunas ¢ 2008 r.),
a TaKXe JIETHUX BBICTABOK B mocelsikax Jlasapesckoe u BurtsazeBo Kpacnomapckoro
Kkpasi. M3maraeTcsi KOHLENIMS BBICTABOK, MPUHIIMII MOA00pa BUIOB, OpraHU3aIIMs
OCMOTpa ¥ TIOBEICHHUS TIOCETUTENEH (B YACTHOCTH, Ha BCEX BBICTABKAX Pa3pelIagoch
OpaTh 6a00YeK B pyKH IIPHU COOJIIOJCHUH ONPEICTCHHBIX TPABWII, YTO HE MPUBOIH-
JI0 K 3HAYUTEIBHOMY YIIepOy ISl KOJUIEKIIUU, HO TPeOOBaIO MPUCYTCTBUS IKCKYP-
coBosa B 3aie). OMMCHIBAIOTCS TEXHUYECKUE TapaMeTpbl OpraHU3alMA BBICTABOK
(T TIOMENICHMS, TUIOMA b, €CTECTBEHHOE OCBEIICHHE, NMPUTCHEHHE, IOTOTHH-
TEIHHOE OCBEIICHHE, TePMETU3AINS, OXJIAKICHUE, 000TPEB, YBIAXXKHEHUE, BEHTHJIS-
1M1, pa3MEICHUE PACTeHUM, IEKOPATUBHBIC AJIEMEHTHI) U X BJIMSIHUE Ha COACpIKa-
HUE W pa3BeicHUEe 0a00UYeK B YCIOBHSAX Pa3HBIX KIMMATHYCCKUX 30H. JJIs 3amIuThI
pacTeHUH UCIIOJIb30BAIMCH SHTOMOMArH.

B pamkax paboThl BceX Tpex BBICTAaBOK HaM YAaJIOCh JOOWUTHCS aKTUBHOCTH
3HAYUTETBHOTO KOJUYECTBA BUJOB TPOIMUYECKHUX YEHIYEKPbUIBbIX, a TaKKe Pa3MHO-
YKEHUsI HEKOTOPBIX BUAOB (Attacus atlas, Papilio spp., Caligo spp., Ornithoptera
priamus, Danaus plexippus, Heliconius spp.). IIpoBOAUTCS CpaBHUTEIbHBIA aHAIN3
JIETKOCTH W T1eJIECO00PAa3HOCTU pPa3BEJEHUSI PA3IMYHBIX BHUJIOB TPOMUYECKUX Ye-
IIYEKPBUIBIX B HAMIMX YCIOBUSAX. OMUCHIBAIOTCS YCIOBUS OTKJIAJKH SHIl CAMKAMHU
Ornithoptera priamus, aHaTU3UPYETCsl MPUTOIHOCTh 5-TU BUAOB Aristolochia nins
CTUMYJISAIMHA OTKJIAAKHU SUIl U BeIKapMmimBaHus ryceHunt O. priamus. [Ipu BeIkapm-
JMBAaHUM HEKOTOPHIX TYCEHHI] MBI HAOIOMAIM TOCJIE OMPEACICHHOTO TEepHo/a
KOPMJICHHSI Ha PACTCHUHM OJIHOTO BHJIAa WX HEKEJTaHUE MEPEXOIUTh HA KOPMOBOE
pacTeHue Ipyroro BHIA (SBIICHHE MHINEBOTO TNPHWBBIKAHWSA). HeraTWBHBIN OMBIT
MacCOBOM THOENH T'yCEHHI] psiia BUJOB CBHIETEIBCTBYET O HEOOXOIUMOCTH OoJiee
THIATEIIBHOTO KOHTPOJS HMH(PEKIMOHHBIX 3a0ojieBaHmid. [lonTBepacHa BO3MOXK-
HOCTb BBIKAPMIIMBaHUS TyceHull D. plexippus Ha UCKYCCTBEHHBIX CpeaX.
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Summary

THE EXPERIENCE OF TEMPORARY EXHIBITIONS
OF LIVING TROPICAL BUTTERFLIES IN RUSSIA

Pavel Grudinkin
Environmental and Biological Center "Krestovsky Island",
St.-Petersburg City Palace of Youth Creativity, Russia

The experience of organization of three living tropical butterflies exhibitions is
reported, that is an annual exhibition in Environmental and Biological Center
"Krestovsky Island", St.-Petersburg in August and September (since 2008), as well
as summer exhibitions in Lazarevskoe and Vityazevo (Krasnodarsky region). The
concept of exhibitions, the species selection principles, and the organization of visi-
tors’ action and conduct are expounded (in particular, in all the exhibitions it was
allowed to touch butterflies until some rules are kept up, that did not lead to any se-
rious harm to a collection, but required the presence of a guide in the room). The
technical factors of exhibitions (type of placement, room space, natural illumination,
shading, additional illumination, sealing, cooling, heating, humidification, ventila-
tion, plant spacing, decorative elements) and their effect on butterflies keeping and
breeding under conditions of different climatic regions are described. Entomophages
were used for plant protection.

In frames of operation of all three exhibitions we succeeded to achieve the ac-
tivity of a substantial amount of tropical butterflies and moths species, as well as to
breed some species (Attacus atlas, Papilio spp., Caligo spp., Ornithoptera priamus,
Danaus plexippus, Heliconius spp.). The comparison of ease and practicability of
breeding different species of tropical Lepidoptera under our conditions is presented.
The conditions of oviposition of O. priamus females are described, the applicability
of 5 species of Aristolochia for oviposition stimulation and larvae feeding of O. pri-
amus are analyzed. While feeding some caterpillar we observed after a period of
feeding on a certain hostplant their reluctance to switch to other specie of a host-
plant (food addiction). Negative experience of a massive loss of larvae of some spe-
cies indicates the need for more careful control of infectious diseases. The possibil-
ity of breeding D. plexippus larvae using artificial media is confirmed.
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KOHCTPYKIHUSI HHKYBATOPA A5 KYKOAOK
TPOITHYECKHX BABOYEK

B.A. 3axapuenko
MockoBckuii qoM 0abouek, Poccus

JIsi BBIBENIEHHSI TPOMHYECKUX 0ab0ueK M3 KYKOJOK HEOO0XOJMMO CO3/AaTh
YCJIOBUS, UMUTHUPYIOIIUE BIAKHBIN TPONUUYECKUN KIUMaT. ABTOp pa3paboTasl KOH-
CTPYKIIMIO HHKYOaTOpa, B KOTOPOM JOCTUTaeTCsl OTHOCUTENbHAS BJIAXKHOCTh BO3/1Y-
xa 80-90 % u obecnieunBaeTcsi NOCTOSIHHAS BEHTWIISIIMS. IHKyOaTOp M3roTOBIIEH U3
JMCTOBOTO OEJIOro BCIIEHEHHOTo noJmBUHMIXIOpUAa (puc. 1). OH cocTouT U3 Tpex
qyacTel: BepXHEH KOPOOKH C DJIEKTPUUECKON YacThIO, KUJIOW KaMephbl U HIKHEH KO-
poOku ¢ Bomoii. B BepxHell kopoOke pa3MemaroTcs ABE JIMHEHHbIC JTIOMUHECIICHT-
HBIC JIAMIIBI JIJI1 OCBEIICHUSI MHKyOaTopa M JIBE JIaMITbl HAaKaJMBaHUS JIJIsl €ro 000-
rpeBa. Jlamnbl HaKaqTMBaHUSI KOHTPOJIUPYIOTCS TEPMOPETYISATOPOM U COIPSIKEHBI C

KaHAJIbHBIMU BEHTWIATOPAMHU, KOTOPBIE TOHSAT HAPEThIM BO3yX BHHU3 MO BO3yXO-
BOJIaM Ha BOJly B HUXKHEU KopoOke. Bces anextpuueckas 4yacTh (JlaMIibl U BEHTUJIISA-
TOPHI) TPOAYOIMPOBAHBI AJIs1 HOBBILICHHS HAJICKHOCTH CUCTEMBI (pHC. 2).

_T"'""?

20.0cm |

Puc. 1. Cxema nHKyOaTOpa A5l KyKOJIOK TPOIMTUYECKHX OaboUek.
Fig. 1. The plan of the incubator for tropical butterfly pupae.
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Takum 00pa3om, HarpeThlid yBIAKHEHHBIM BO3AYX MOCTOSHHO LUPKYJIUPYET B
MHKyOaTope MO0 3aMKHYTOMY KOHTYpy. B JaHHOM KOHCTPYKIMU HCIONB3YETCS CO-
NpsDKEHUE HarpeBaTeIbHBIX AJEMEHTOB C NMPUHYAUTENIbHOW BEHTWJISILUEH, B pe-
3yJIbTaT€ YEro MOoJIy4aeTcs MPEBOCXOJHAs UMUTALUS TPONUYECKOro Kiumarta. JKu-
JIOM OTCEeK OTAEJCH OT BEepXHEH KOpPOOKM CETKOM W3 HepkaBerwlled cramu. Ha
danblI-qHO KJIaleTcs BNMUTHIBAIONIAS IeNieHKa s cOopa MekoHus. [lo HukHEMY
Kparo MHKyOaTopa Ha MOCTOSTHHBIX MAarHUTaxX KPEMuTCs MOJj0ca U3 HETKAaHOTO MaTe-
puana s TOTO, YTOOBI COpPBABIIHMECS C MaJOYeK 0a00YKM HMMENH BO3MOXKHOCTH
B300paThCs M0 HEMY U OOCYIIMTH KPbUIbSI B BEPTHKAIBHOM MOJIOKEeHUU. KyKosku
0abouek kpemnarcs Ha TpyOoukn u3 6emoro [IBX mpu moMoniy TepMOIIIIaBKOTO KIes
U CHELHUAIBHOr0 MUCTONIETA. Takass KOHCTPYKLHS OYEHb MPOCTAa B SKCIUIyaTaluH,
HPKOHOMHYHA U 00€CIEeUnBAET BHICOKHI YPOBEHb T'MTUEHBI (pUC. 3).

Puc. 2. [Tpunnun paboTel HHKyOaToOpa.
Fig. 2. The principle of the incubator.
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Puc. 3. O0muii Bug uakyoaropa (gporo B.A. 3axapueHko).
Fig. 3. General view of the incubator (photo by V. Zakarchenko).

Summary

INCUBATOR FOR TROPICAL BUTTERFLY PUPAE

Vasiliy Zakharchenko
Moscow House of Butterflies, Russia

Hatching of tropical butterfly pupae requires special conditions, imitating a
tropical climate. The author developed a simple and reliable incubator which main-
tains high humidity and good ventilation (fig. 1). It is fabricated from white foamed
polyvinylchloride. Incubator has upper box with electrical parts, living chamber and
lower box with water. The upper box contains two linear fluorescent lamps for light-
ing the incubator. It is separated from the living chamber with stainless steel mesh.
The upper box also contains two incandescent lamps controlled by thermostat,
which heats the air. Warmed air is moved by two fans down to the box with water.
All electrical components are duplicated to increase the reliability of the system (fig.
2). In this construction warm air saturated with water vapors circulates constantly.
This system copulates the heating and ventilation resulting in perfect imitation of
tropical climate. The false floor is lined with disposable underpad to collect meconi-
um. We also use a special nonwooven material in the bottom of the living chamber
to give the possibility for those butterflies which fell from the stick to climb up and
to dry their wings. It is fixed with magnets. We use plastic tubes for pupae and we
fix them with a glue gun. The system described here is very simple, effective and
provides high level of hygiene (fig. 3).
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IIOAET C BABOYKOM-MOHAPXOM. TAMHA TEX, KTO BO3-
BPALIAETCSI TYIA, I'TE OHH HUKOI'IA HE BBIAH

3. Mopemmo
I3AIIOJINC, ITanys, Utanus

MHorue nocerurenu ucropuyeckoro Jloma 6abouek B Mounterporro Tepme,
co3ganHoro B Urtanuu B 1988 r., KOHTaKTUPYIOT C HAMH, YTOOBI YIIyOUTH CBOU
3HaHMs 0 0aboukax. OOBIYHO UX MHTEPECYIOT O0IIME MyOJIUKAUMU IO OUOJIOTUHU U
9KOJIOTUM Pa3HbIX BHIOB 0abouek. B kuure «lloner ¢ 6aboukoii-monapxom. TaitHa
TeX, KTO BO3BpallaeTcs TyJa, Iie oHu HuKoraa He Obuin» (“In volo con la farfalla
Monarca. Il mistero di chi torna dove non ¢ mai stato”, utan., Collana-Butterfly Arc,
2010. 71 p.), HAaIPOTUB, OCHOBHOE BHUMAHHE yEISAETCA TOJBKO OJHOMY BHUIY: Oa-
0ouke-MoHapXxy. MoHapxu coOuparoTCs B OTPOMHBIE CTal U MUTPUPYIOT Ha OO0Jb-
M€ PACCTOSIHUS, YTO SIBIIACTCS YHUKAJIbHBIM (DEHOMEHOM, OJTHUM U3 TPHUPOIHBIX
yynec 3eminu. [IpountaB 3Ty KHUTY, Bbl Y3HAETE TaK’K€ MHOT'O HOBOT'O O OMOJIOTHH,
DKOJIOTUM W COXpaHEHUW 0a0ouYeK B IEJIOM, TaK KaK MOHAPX HE TOJIBKO SIBIISCTCS
HEOOBIKHOBEHHON 0a0O04YKOW, HO M JIyYIIMM HPHUMEPOM, MOMOTAIOIIUM OJYYHTh
WJIU YBEJIUYUTH CBOU 3HAHUS 00 3TUX YJIUBUTEIbHBIX HACEKOMBIX.

Knura Hanucana WTaJbSHCKUM SHTOMOJIOTOM OHIIO MOpETTO, M3BECTHHIM
KaK oAuH U3 ocHoBateneil Jloma 6abouek B Utanuu, u u3gaHa B 3TOW CTpaHe, rie
HET JApYyTux nyOaukKauuii 06 3ToM HEOOBIKHOBEHHOM BHJIE.

OTa KHUTA B OTIMYME OT MHOXKECTBA JIPYTUX IMyOJUKAIMil, MOCBSIIEHHBIX
HACEKOMBIM M B YAaCTHOCTH 0ab0YKaM, OMUCHIBAET OMOJOTHIO IIUPOKO U3BECTHOTO
KAaK YYEHBIM, TaK U HECIIELIMAIINCTAM BUJA HE C TOUKHU 3PEHUS €T0 MOJIb3bl UIN Bpe-
Ja JIJIs 4eJI0OBeKa, a ¢ TOUKHM 3PCHHSI OCEHHEW MUTpaIliy ero 3uMytomei hopmsl. Jlo
noJiymMuuinapaa 06ab04eK-MOHAPXOB MUTPUPYIOT M3 HEHTPAIBHBIX M CEBEPHBIX
pationoB CIIIA u roxuo¥ Kananbl 1 coOuparoTcsi B OTPOMHBIE KOJIOHUU B PEUKTO-
BbIX OOpeanbHbIX Jiecax Ha BeicoTe 3000 M Hag y. M. Ha HEO-BYJIKAHUYECKOM XpeOTe
LenTpanpHoit Mekcukm.

B Teuenme mouTu cronerwsi OECUMCIEHHBIE DHTY3WACThI M yYCHBIE WCKAIIA
MeCcTa 3MMOBOK MOHAPXOB, U CTOJIbKO K€ BPEMEHHU OHU CTPEMSATCSI OTBETUThH Ha Ta-
KHE BOMPOCHI, KaK:

— Kakum o6pa3zom 3t 6a004YKM MPEO0JICBAIOT BO BpEeMs CBOEH MUTpaiuu 00-
Jiee YETBEPTU OKPYKHOCTHU 3emMiu?

— Kak 3ti 6a009Ky KaXayl0 OCEHb HAaXOJAT MECTO, TJIC OHM HUKOT/Ia HE OBLIN
paHblLe?

— KakoB Onoiornyeckuii CMbICH 3TOH OOJIBIION W BICYATIISIOMICH MUTPALIAH ?

— Kaxkue cexperpl nexxar B OCHOBE XPYNKHX KPBUIbEB 3TOW 0a00YKH, CTaBIICH
CHUMBOJIOM KPaCOTHI U 3JIETAHTHOCTH?

— Moskem 51 MBI y3HaTh OOJbIIe O Apyrux 0a0odkax Mpu U3y4YeHUH 0aboueK-
MOHApXOB?
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— JlefiCTBUTENBHO JIU, YTO MPU U3YUYEHUHU 3TOr0 BHJIA OBLIO CAEIAHO MHOI'O THIIO-
T€3 U OTKPBITUN 00 IBOJIIOLIMU HEKOTOPBIX OOOPOHUTENIBHBIX CUCTEM U pENpo-
OYKTUBHBIX CTpaTeruii 6abouek U APyTrux KUBBIX OPraHU3MOB?

— Kaxk stomy u npyrum Bugam 6abodek ynaaoch OCBOMTHCS BO MHOTHX YaCTAX
3eMHOT0 1mapa?

— MoxeT a1 3TOT BUJ OBITh MHAMKATOPOM HM3MEHEHUN OKpY>KaroIIeH cpenbl B
KOHTHHEHTAJILHOM MaciiTade, 1o kpaiineit mepe, B CeBepHoit AMepuke?

Ota KHUra, WUTIOCTPUPYIOLIAs XKU3Hb 0a00YKHU-MOHapXa, MPOJIMBAET CBET Ha
HEKOTOpbIE TallHbI, KOTOPBIE 0YAPOBBIBAIOT HAC M CKPBIBAIOT BAKHYIO HH(POPMALIUIO
00 yAMBUTEIBHOM MUpPE Npupojsl. Kpome Toro, oHa moMoraer MnoHsTh OCHOBHBIE
po0JIeMbl COXpPAaHEHUs BUJOB U y3HaTh 00 yCUIIUAX, KOTOPBIE JIENA0T TaKue opra-
Huzauuu, kKak WWF u «/lpy3bsa 3emnm» 11 coXxpaHEeHHs 3TOr0 U JpyTrux BUIOB Oa-
oouek. Kuura HanucaHna JaKOHUYHBIM SI3BIKOM M 0OraTo yKpalleHa 3amMeyaTesbHbl-
MU WUTIOCTPALUSIMU, YJOBJIETBOPSS KaK CIIELHUAINCTOB, TAK U HOBUYKOB B 3TOH 00-
JIACTH.

s nonotauTebHON MHGopMaruu: info@butterflyarc.it; http://www.farfalle.org.

Summary

FLYING WITH THE MONARCH BUTTERFLY.
THE MYSTERY OF THOSE WHO RETURN TO WHERE
THEY HAVE NEVER BEEN

Enzo Moretto
ESAPOLIS, Padova, Italy

Many of the people who visit the historic Butterfly House at Montegrotto
Terme, established in Italy in 1988, including those who contact us to deepen their
knowledge of butterflies, usually ask for general publications on butterflies to learn
about the species, their biology and ecology. By contrast, the book “In volo con la
farfalla Monarca”. Il mistero di chi torna dove non ¢ mai stato” (in Italian, Collana-
Butterfly Arc, 2010. 71 p.) only concentrates on one species: the monarch butterfly.
This butterfly flocks into huge swarms and migrates, thus constituting an extraordi-
nary phenomenon, which is one of the earth's natural wonders. Besides all this, you
will learn a lot about butterfly biology, ecology and conservation by reading this
book. This is because the monarch is not only the butterfly par excellence, but it is
also the best example on which to learn or increase one's knowledge about these
wonderful insects.

The book stands out in Italy where there are no other publications available
about this extraordinary species and because it has been written by an Italian ento-
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mologist, Enzo Moretto, internationally known as one of the founders of the Butter-
fly Houses.

This publication covers the biology and characteristics of a species famous to
scientists and the public, not for its usefulness or harmfulness to man, like many
other species of butterflies and insects, but for the great autumn migration of its
over-wintering form. Up to half a billion butterflies migrate from the central and
northern regions of US and southern Canada, to gather in huge colonies within the
relict boreal forest at 3000 m above sea level in a neo-vulcanic mountain chain of
Central Mexico.

For almost a century countless enthusiasts and scientists searched for the but-
terfly’s overwintering sites and since then they have been striving to answer ques-
tions such as:

— How is it possible that these butterflies can cover more than a quarter of the
circumference of the earth during their migration?

— Each autumn how can these butterflies go to a place where they have never
been before?

— What is the biological meaning of this great and spectacular migration?

— What secrets lie behind the apparently fragile wings of this butterfly, which for
its colours and elegance has become an icon?

— By studying the monarch butterfly can we learn more about other butterflies?

— Is it true that by studying this species many hypotheses and discoveries have
been made about the evolution of some defence systems and reproductive
strategies of butterflies and other living organisms?

— How have this species and similar ones been able to colonize so many parts of
the globe?

— Is it possible that this species can be an indicator of environmental changes on
a continental scale, at least for North America?

While illustrating the life of this butterfly, the book sheds light on some of the
mysteries that fascinate us and hide important clues about the wonderful world of
nature. Furthermore, the book helps us to understand major conservation issues and
the efforts done by organizations such as WWF and Friends of the Earth that are
working to preserve of this and other butterflies. The book is written in a very read-
able way and richly decorated with attractive illustrations, satisfying both experi-
enced readers and young newcomers to the field.

For more information: info@butterflyarc.it; http://www.farfalle.org.
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PASPABOTKA TEXHOAOI'HH IIOAYYEHMHS

HHCEKTHIINAOB HOBOI'O IIOKOAEHHSA H

OIITHMH3AILINASYI TEXHOAOT'HH HAA3OPA

3A PACITPOCTPAHEHHEM CHHAHTPOIITHBIX
HACEKOMBIX

/. B. Myxa
HNuctutyt o6mieit renetuku um. H.W. Basunosa PAH, r. Mockga, Poccus

MeTtonabl 60pbOBI ¢ CHHAHTPOITHBIMHM BHJIaMH HACEKOMBIX, B T. Y. PDKUM Tapa-
kaHoM (Blatella germanica L.), ucnonb3dyemble B HacTOsIIEe BpeMsi, OCHOBAHBI,
IJIaBHBIM 00pa3oM, Ha NPUMEHEHUM XUMHUYECKUX WHCEKTUIMIOB. BOJIBIIMHCTBO
MPUMEHSIEMBbIX B HACTOSIIEE BpeMs ISl OTUX IIeJIe SI0XMMHUKATOB HEOE30MacHO
JUTsl 4eJloBeKa W MPEACTaBIsIET cOO0M yrpo3y Uil SKOJOTUU OKPY>KAIOIIeH Cpeibl.
Kpome Toro, n3BecTHO, YTO HACEKOMBIE JOCTATOYHO OBICTPO MPHOOPETAIOT TeHETH-
YECKU JIETEPMUHUPOBAHHYIO YCTOMYMBOCTh M CTAHOBSITCS HEBOCIPUUMYHUBHI K HUC-
MOJIb3yEMbBIM JIJIsl IE3UHCEKIINM XUMUYECKUM TperapaTaM. B 3Toil cBs3u npeacTas-
JISIETCSl aKTyaJIbHBIM TIOJTy9Y€HHE HOBOTO TIOKOJICHUS WHCEKTHIINIOB, pa3pabaThiBae-
MBIX Ha OCHOBE JHJIOTIAPAa3UTOB HACEKOMBIX, B YACTHOCTH, YHTOMOIIATOTCHHBIX BU-
PYCOB, CITOCOOHBIX MOPAKATH TOJIBKO KOHKPETHBIM BHT HACEKOMBIX.

OCOOCHHOCTH TEHETUYECKOW CTPYKTYpPHl TOIMYJISIUNA CHHAHTPOIHBIX BHUIOB
HACEKOMBIX JI0 HACTOSIIETO BPEMEHHU OCTAIOTCS MAJIOM3YYeHHBIMH. VCIonb3yemMble
JUISL OTUX 1IeJIeM MOJIEKYJISIpHbIE MapKepbl 00JIalal0T HU3KOW pa3periaroiiei cro-
COOHOCTBI0. B 3TOM CBA3M SIBIISIETCS aKTyallbHOM pa3pabOTKa HOBBIX MOJIEKYJISIPHO-
IeHEeTHYECKUX MapKepOB, MO3BOJSAIOMMX AU(PHEpeHIIMPOBATh MOMYJISIUA CUHAH-
TPOIHBIX BUJOB HACEKOMBIX M ONPEIEISATh MyTH UX MUTPALMU. Y CIEUTHOE pa3BU-
THE€ UCCJIEJIOBAHUM B IAHHOM HaIlPaBJIECHUU MO3BOJIUT YCTAHOBUTH OCHOBHBIEC MYyTH
MepeHoca HSTUX HACEKOMBIX M, COOTBETCTBEHHO, C(OKYyCHPOBATh CAHUTAPHO-
AMUAEMHUOJIOTUYECKHUI HA130p B IPABUILHOM HAINPABIICHHUU.

B noxnage o0o01eHbl MocneHUe JOCTUKEHUS MUPOBOM HAyKH B ATHUX 00Ja-
CTAX 3HAHUMU.
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OF NEW GENERATION OF INSECTICIDES AND MONITORING
OF THE EXPANSION
OF THE SYNANTHROPIC INSECTS

Dmitry Mukha
Vavilov Institute of General Genetics of RAS, Moscow, Russia

Presently used methods of extermination of synanthropic species of insects ,
including German cockroach (Blatella germanica L.), are mainly based on applica-
tion of insecticides of chemical nature. The vast majority of chemical insecticides
used at present are harmful for human beings and environment. Besides, it is well
known that insects are able to acquire genetically determined resistance to these
agents fairly quickly and become insusceptible to chemicals used for pest control.
Thereby it is of current interest to obtain a new generation of insecticides based on
species-specific endoparasites, in particular, entomopatologic viruses which are able
to affect distinct species of insects.

Details of the genetic structure of populations of synanthropic species of insects
remain poorly understood. Presently, molecular markers used for monitoring of the-
se populations are characterized by low resolution power. For this reason, elabora-
tion of new molecular markers enabling to differentiate populations of synantropic
species and to follow their migration routs is important. Successful development of
this avenue of investigation will allow to determine the main transfer directions of
pest insects and so to provide proper orientation for sanitary and epidemiological
control.

In the current presentation recent progress in the field is summarized and dis-
cussed.
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HOBOE HAAIOCTPHPOBAHHOE PYKOBOACTBO IIO
COAEPXAHHIO H PASBEZIEHHIO YEIIIYEKPBIABIX

E.IO. Tkaueea, M.B. bepe3un
Nucekrapuii MOCKOBCKOTr0 TOCYIapCTBEHHOTO 300mapka, Poccus

B 2010 r. B cepun «/loMamHui 3K30Tapuym» H3AATEIbCTBA «AKPOIOIb)
BbIlIUTa B cBeT KHura: «Ot 6abouek goma a0 Jloma Gabouek: pyKOBOJCTBO IO
COJEPKAHUIO M PA3BEICHHIO YEITYyEKPLIBIX) .

Orta HeOoJblIasi KHUra — MEPBOE MPAKTUYECKOE PYKOBOACTBO Ha PYCCKOM
A3BIKE TIO COAEP)KAHUIO, PA3BEACHUIO U SKCIIOHUPOBAHUIO KaK TPOIHUYECKHX, TaK U
eBpOIEHCKUX BUAOB 0abouek (demryekpbuibix). OHa OCHOBaHa Ha COOCTBEHHOM
MHOTOJIETHEM OIIBITE aBTOPOB — CHELUUAIMCTOB-3HTOMOJIOTOB MOCKOBCKOIO
300MapKa, OpPraHu3aTOpPOB IMEPBOM MOCTOSIHHOM 3Kcmo3uiuu 0abodek B Poccuwu,
co3nanHoii B MockoBckoM 3oomapke B 2005 r. B Heil mpejacTaBiieH Takxe 0030p
HauOosiee KpPyHHBIX dKcro3unuit  6abouek (JlomoB ©0abouex) EBpombl u
[{enTpasibHOW AMEpHUKH, C KOTOPBIMU aBTOPaM YAAJIOCh MO3HAKOMHUTBHCS B XOJE
HAy4YHbIX KOMaHIupoBOoK. KHura ©0orato WUIIOCTpUpPOBaHa OPUTHHAIBHBIMU
uBeTHbIMU (oTorpadusamu. OHa OyJaeT MHTEpecHa M ToJie3Ha IIMPOKOMY KPYTy
yuTaTesned, MHTEPECYIOEMYCsl >KM3HbIO 0abouek: JTIoOUTENsIM, 3aHUMAIOIIUMCS
pa3BeICHHEM WJIM BhIpaluBaHueM 0abouek y ceOs Joma, a TakKe MPUBJICUYCHUEM
UX Ha CBOM JAauHBI Yy4YacTOK; MPENoAaBaTEsIM U CTYJCHTaM OWOJIOTHYECKUX
cnenuanbHocTe BY30B; 1oHHaTaM OMOJIOTMYECKUX KPYXKKOB; CHEIUATHCTaM
300M1apKOB M MHCEKTAapUEB, OPraHU3aTOPaM 3KCIO3ULUN YEIlyEeKPbUIbIX.

ABTOpBI BBIPAXAKOT HMCKPEHHIOK OJIArOApHOCTh BCEM POCCUUCKUM U
3apyOekKHBIM KOJUIETaM, Ybsl MOMOIb, MOJAJIEPXKKA W OECIEHHBIA OMNbIT ObLIU
UCIOJIb30BaHbl MPHU MOJArOTOBKE 3TOM KHUTH, M 0COOEHHO mpodeccopy Kadeapbl
sHTOMOJIorUn buonoruueckoro Qaxkynbrera MI'Y um. M.B. JlomonocoBa, 1.0.H.
B.b. YepHblllleBy 3a Hay4yHYIO peNakLMIO KHUTU U KoMnaHuu «lIpaBoBecT» 3a
MIOMOIIIb B €€ U3/IaHUU.

* - Tkauesa E.JO., Bepesun M.B. Ot 6abouek goma 1m0 Jloma 6abGouek: PyKOBOJCTBO IIO
COAEPKAHUIO U PA3BEICHUIO YeITyeKpbUIbIX. M.: « Akponodb», 2010. - 152 c., mi.: 80 uBETHBIX
¢oro. Tupax 3000. ISBN 978-5-988070-34-4. JIng JONMOTHHUTENbHON HH(MOpMAIMU:
insect mzoo@mail.ru.
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THE NEW ILLUSTRATED GUIDE TO KEEPING AND BREED-
ING OF LEPIDOPTERA

Elena Tkacheva and Mikhail Berezin
Moscow Zoo Insectarium, Russia

In 2010 the book “From Butterfly at Home to Home of Butterflies (A Practical
Guide on the Husbandry of Lepidoptera)”” was published by Acropolis Publisher in
the series "Home exotarium”.

The authors of this book have been engaged in keeping and breeding insects,
including butterflies, for many years. Elena Tkacheva and Mikhail Berezin are head-
ing the Department of Tropical Butterflies and the Insectarium of the Moscow Zoo,
and they also created the first permanent live butterfly exhibit in Russia, which was
opened at the Moscow Zoo in 2005.

This book is the first detailed practical guide in Russian on the husbandry and
exhibitry of tropical and European butterfly species. It contains a survey of the big-
gest exhibits or Butterfly Houses of Europe and Central America, which the authors
visited during their scientific trips.

The book is geared to a wide audience interested in the life of butterflies, from
zoo and insectarium professionals maintaining Lepidoptera exhibits, teachers and
students of biology at colleges and universities, to amateurs breeding or growing
butterflies at home or trying to attract them to their summer gardens, and members
of young biologists' clubs. The authors are grateful to the staff of the Insectarium,
the Department of Tropical Butterflies and the Administration of the Moscow Zoo,
as well as to their Russian and foreign colleagues whose help, support and invalua-
ble experience have been used in the preparation of this book, especially Professor
of Entomology Dept. of Moscow State University Vladimir Chernyshev and
“Pravovest” Company.

*

- Tkacheva, E. & Berezin, M. From Butterfly at Home to Home of Butterflies (A Practical
Guide on the Husbandry of Lepidoptera). Moscow: Acropolis, 2010. - 152 p., 80 col. photos.
ISBN 978-5-988070-34-4
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MAAAM3HSI, EE HACEKOMBIE H OPAHT ACAH

" 0. @opecma, *3. Mopemmo
' Ctynus Paii, Utanus
*I3AIIOJIUC - Myseli )uBbIX HaceKoMbIX [IpoBunnuu ITanys, Uranus

HoBriii nokymenTanbubiii puibM “Malaysia, its insects and the Orang Asli”
(mpouzBoactBo ctynuu Rai m ESAPOLIS, 2010) paccka3biBaeT 0 MyTEIIECTBUU JH-
TOMOJIOTOB Ha Manaiickuid nosryoctpoB. Kyana-JIymmyp, cronmmua Manaisuu, oquH
U3 CaMbIX COBPEMEHHBIX ropoaoB BocToka, ¢ BeiIcOkuMu HeOOCKkpebamu, J0CTaro-
muMu 10 HebOa. Ero HazBaHue ¢ ManailcKoro mepeBOJUTCSA KaK «UJIMCTOE YCThE».
Manaii3usi Bce-Taku €II€ HE OYE€Hb COBPEMEHHAs CTpaHa, TaM MHOIO HETPOHYTOMH
IPUPOJIbI, U €€ MPUPOAHAs CPe/la YHUKAJIbHA - €€ IoTpscaroliee 0uopazHooodpasue
BEKaMH IPUBJIEKAJIO HATyPAJIMCTOB U KOJUIEKIIMOHEPOB HACEKOMBIX CO BCEr0 MUpA.

Crnenys 3a sKcriequuuen YJHTOMOJIOTOB BO TUIaBe ¢ DHIO MOpPETTO, AUPEKTOPOM
My3es xkuBbix HacekoMbix npoBuHIMU [lagys — I3AIIOJIMC u BMecTe ¢ Tpems
JpYTUMH WTaNIbIHCKUMU HccaenoBaressiMu - Mapko ['epnenna, JInzon Kamepun,
Hukona Mopecko U pycckuM SHTOMOJOroM BacuimeM 3axapy€HKo, 3pHUTENH IO-
3HAKOMSATCS C HEKOTOPBIMU M3 CAMBIX KPACHBBIX HACEKOMBIX IUIAHETHI, @ TAKXE C
IIPEACTABUTEIISIMU MECTHOTO HaceneHus — Opanr Aciau. HarypanucTtel n komieknu-
OHEPBI BIEPBBIE BCTPETWINCH C ATUMH Jroabmu B X VIII Beke. Mcropus nmosropser-
Cs M O CEU JEHb, B ’TOM CBEPXBECTECTBEHHOM MHUPE, KOTOPBIM MOKET HCUE3HYTh,
PacTBOPUTHCS WIIH OBbITh pa3pylleH — B 3aBUCUMOCTU OT TOT'0, KAKOE HANpaBJICHUE
pa3BUTHS BBIOEpPET XpaHUTENb 3TUX MecT — OpaHr Aciiu, HapoJd, KOTOPbIM BCE €Il
HACEJISIET OCTaTKU KOrJa-TO OrPOMHBIX JIECOB.
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MALAYSIA, ITS INSECTS AND THE ORANG ASLI

'Olivella Foresta and *Enzo Moretto
' Rai studio, Italy
> ESAPOLIS: Living Insect Museum of the Province of Padova, Italy,
Scientific advice and project

New documentary “Malaysia, its insects and the Orang Asli” produced by Rai
and ESAPOLIS (2010) tells us this story through a voyage of the entomologists in
the Malaysian peninsula.

Kuala Lumpur, capital of Malaysia, is one of the most modern cities in the Far
East, with its tall skyscrapers that reach the sky. Its name means “muddy conflu-
ence”. Malaysia is not just about modernity though, it is about nature, an environ-
ment that is unique and which, for its incredible biodiversity, has attracted over the
centuries naturalist and insect collectors from all over the world. Following the en-
tomological expedition lead by Enzo Moretto, the director of ESAPOLIS the living
insect museum of the province of Padova, together with three other researchers
Marco Gherlenda, Lisa Camerin, Nicola Moresco and the russian enthomologist Va-
sily Zakharchenko, you will meet some of the most spectacular insects of the planet,
and most of all the indigenous people — the Orang Asli. Naturalists and collectors
began meeting these people in the eighteenth century. The story repeats itself to
present day, in an extraordinary world that may vanish, evolve or be ruined depend-
ing on the direction chosen by its last custodians: the Orang Asli, the aboriginal
peoples, which still inhabit what remains of the great forests.
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Ilpunoscenue 1

KPATKHH ONPEAEAHTEAD HEKOTOPBIX BHIOB
CHHAHTPOIIHBIX TAPAKAHOB, BCTPEYAIOIIIUXCS
HA TEPPHTOPHH I'OPOIOB POCCHH

H.A. Anewo
Poccuiickast MeguIMHCKas akajaeMus MOCIeIUILIOMHOT0 00pa3oBaHus,
r. Mocksa, Poccus

[Ipenmaraemplil KpaTKUil ONPEAECIUTEND MO3BOJSET B KOPOTKUN CPOK OIpeie-
JUTHh BUJ TapakaHa, OTACIIMB HACTOSIIIMX CUHAHTPOIOB, OT CIyYalHO IIOSIBUB-
IIMXCA B MOMENIEHUH HACEKOMBIX. OmnpeaenuTeslb COCTABIEH C YYE€TOM OTrpaHHu-
YEHHBIX BO3MOXXHOCTEH 3HTOMOJIOra, OM0JIOra, KOTOPhIA HAXOAUTCA B MOMEUICHU-
X 00BEKTa ropojia, IPOBOJUT MPEABAPUTEIbHBIA YUET YMCICHHOCTH WU KOH-
TpOJib 3PPEKTUBHOCTH JAE3UHCEKIMH, OCYILECTBISAET COOP HACEKOMBIX ISl KOJUIEK-
nuii. C NOMONIIBIO 3TOr0 OMPEAECIUTEN MPU HAIMYMKU HECIIOKHOTO MHCTPYMEHTA-
pus (J1yma, SHTOMOJIOTHYECKHE, MPENapOBaAJIbHbIC UTOJIKH, PACIIPABUIIKA, MOPUJIKA),
MOXKHO OBICTPO OINpPEENUTh TapaKaHa, MOWMAHHOTO Ha OOBEKTE WM JIOCTaBJICH-
HOTO /ISl BUJIOBOW TUATHOCTUKH.

KpaTtkuii onpenejnreb HEKOTOPbIX BUI0B CHHAHTPONHBIX TAPAKAHOB

1(14) Cpennue u 3agHue Oenpa ¢ MHOTOYUCICHHBIMU CHJIBHBIMHU IIUIIAMU
BJOJIb BEHTPATBHOTO KPS . eeutenttenttette et et ettt et eeaee et et enieeaneeenee,

2(11) CpaBuutensHO KpymHbIe BUABI (20 MM U OoJiee) TeHUTAIbHAS TIIIACTHHKA
CaMK{ paslielieHa MPOAOIbHON IMOJIOCKOM, TpUGENbKH y camila CUMMETPUYHBIC,
TOHKHE, YJITMHEHHBIC U MPSAMbIC

3(8) IIpucocka MeX Ay KOTOTKAMU BIIOJTHE PABBUTA «..uvvvennrerrereananneennnnenn

4(5) Haaxpbliabsi ¢ 5KeJITOBATHIMU TOJIOCKAMU Y OCHOBAHHUS MEPEIHErO KpbLIa,
oCTaJIbHAas 4acTh KpacHOBaTas. Haakpbuibs 3aKpbIBalOT OPIOLIKO WIJIM BBICTYIAIOT 3a
ero Kpaii, y camiia 6osuee koporkue. [lepegHecnunka ¢ najaeBbIM KpaeM U TEMHBIMU
OT KOPUYHEBOI'O JI0 YEPHOIO LIBETA ABYMS NSATHAMM M TAKOT'O K€ LIBETA KalMOMW 110
3aJlHEMY Kpar. AHajbpHas IUIACTMHKA caMlla HE MPO3paydHasi, KOPOTKasi, CyKHUBarO-
Iasicsi K BEPIIMHE Y CAMKH MaJieHbKasi, TPEYTroJibHasi ¢ HeOOIbIION BeIpe3Koi. Pas-
Mep HACEKOMOTO OT 27 0 35 MM .....evvvnviiannnnn... Periplaneta australasiae Fabr.
- BOCTOYHO-a3UWaTCKUM (aBCTPAJMKCKUI) TapakaH.

5(4) Hagxpbuibsi KOpUYHEBbBIC, MEPEIHECIIMHKA C KEITOBATHIMU U TEMHBIMH,
HE YETKO OUEPUEHHBIMU TIATHAMU . ..eunttenttenttente et et e aite et eaeeenteenneenne

6(7) I'pudenbku qIMHHBIE, TOHKHE, ITUHHEE, YeM PACCTOSHHUS MEXIY UX OC-
HOBaHMsAMU. L{epku qyiMHHBIC U TOHKUE. [ eHUTaIbHas IUTACTUHKA caMIla MaJieHbKasl,
eJie 3aMETHasl, Kpasi €€ Cllerka 3aKkpyrieHbl. AHalbHas IUIACTUHKA CaMlia JJIMHHAS,
pO3payHas, BBHICTYNAeT HANOJIOBUHY CBOEH JUIMHBI, y CaMOK - JUIMHHAs, HENpo-
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3payHasi, ¢ TIIyOOKUM TPEYroJibHbIM BbIpe3oM. OOIIMil BET KPaCHO-KOPUYHEBBIH,
onecTaumi, ¢ Oypo-XKeNToBaTOM KaliMOW BOKPYT Kpasl MEpEeJHECHUHKH. Y caMliia
HAJKPBUIbS BBIXOJAT 3a Kpail Oprolika, y caMKH TOJIbKO MPUKphIBatoT Opromko. Ha
NepeTHECTIMHKE UMEETCSl TMapa KPYMHBIX HEYETKO OYEPUEHHBIX OyphIX MATEH, pa3-
JEJEHHBIX CIEPEAN 10 BCEU JJIMHE KENTOBATOM mosiocko. IIpucocka Ha nanke co-
ctaBisgeT 1/3 niauHbl KOroTKOB. KpyIiHbIe TapaKaHbl 35-45 MM .....ccccvveeeeviieeecnieeenee,
veveeen... Periplaneta americana L.
— aMEPUKAHCKUU TApAKaH.

7(6) I'pudenbku KOPOTKHE, MEHBIIIE, YEM PACCTOSHHUE MEXKIY UX OCHOBAHHEM.
AHanpHas IJIACTUHKA Y caMIIOB 0Ope3aHa Ha BepiunHe. [lo okpacke Tena moxox Ha
aMEpHKaHCKOro TapakaHa. Ha KpacHOBaTO-KOPUYHEBOHN MEpPEIHECIIMHKE HMEETCS
xenras Kaima. Haakpbuibst y 000MX MOJOB AOXOAST A0 KoHla Opromka. Pasmep
JOCTUTACT 31-37MM ....ooiiiiiiiiiiiiieeeiee e Periplaneta brunnea Burm.
— KOPUYHEBBIM TapakaH.

8(3) IlIpucocku Ha KOTOTKAaX MaJ€HbKUE, TOYTH OTCYTCTBYIOT ..uvvvveeeeennrennnnnns

9(10) Hagkpbuibst camIiOB MOKPBIBAIOT OT 1/2 10 2/3 Opromika, NepekpbIBatOT
JpYT Apyra MHUPOKKE Ha BepIIMHE OTpyOsieHHble. HaaKpblUibs caMOK MPEACTABIISIIOT
co0O0M OJTHOIIBETHBIE OKPYTJIbIe YEIIyHKH, HE 3aXO/AT 3a 3aHUN Kpail 3aJHECHuH-
KU, IIMPOKO PACCTABJICHBI. Te0 camila CTpOMHOE, CAMKH - O0Jiee OBaJIbHOE, CBEPXY
OJIHOILIBETHO YEpHOBATO-Oypoe MM TEMHO-KOpUYHEBOE, YepHoe, Onectaiiee. Horu
JOBOJILHO KOpPOTKHE, CBeTiee, 4YemM Bepx Ttena. Pasmep Ttema 20-27 MM
ceeveeeee... Blatta orientalis L.
— YEpHBIU TApaAKaH.

10(9) Haaxpbuibs caMmIOB 3aXOJAT 32 KOHEIL OPIOIIKa, Yy CaMOK B BUJIE IIUPO-
KHX TPEYTOJIbHBIX HE IMIMPOKO PACCTaBIEHHBIX IJIACTUHOK, HE JOCTUTAIOLIUX 33/ HE-
ro kpas 3agHecnuHKd. CaMilbl phDKEBATO-COJIOMEHHOIO LIBETA, CTPOIHBIE C OJie-
CTAUIEH KaliMOW BIEpeaH, CaMKU TEMHO-KOPUYHEBBIE, OJIECTAILIME C >KEJITOBATOM
KaliMOW Ha Hapy»HOM Kpae KaXJI0ro HaakpbUibi. Ilepennecnunka mHorga Oosee
cBetias, ueM teio. Pazmep 19-25 MM ....................Shelfordella lateralis Walker
(= S. tartara Sauss.) - TYpKECTaHCKHI TapakaH.

11(2) CpaBuurenbHo 6osiee menkue Bubl g0 20 M. IlepennecnuHka ¢ BbIpa-
YKEHHBIMHU MPOJOJIbHBIMU TOJIOCAMHU HA CBETIOM MOJIE ..'uuveeenieieanneenneenns.

12(13) IlepennecnuHka ¢ AByMs OTYETIMBBIMU MPOJOJIBHBIMU TOJNIOCaMU. ['0-
JIOBa JKENTOBATO-Oypasi ¢ NIMPOKUMHU PACCTABICHHBIMU YEPHBIMU TJia3aMu. | eHu-
TajabHas IUIACTUHKA CaMIla aCCUMETPHUYHA, TprUdeIbKi OOBIYHO KOPOTKHUE U 3aKPYT-
neHHbie. OOMmuUiA BET TeNla OXPUCTHIN, PhDKEBATO-OyphIid. CaMIlbl CTPOHEE CaMOK.
KoHeuHbIil cerMeHT OpIolka y caMIlOB HE MOKPBIT HAIKPBUIBIMH, Y CAMOK KOHEI]
OpIOILIKa MMOJHOCTHIO MOKPBIT HAAKPBUIbAMHU. [Ipricocka Mexy KOrOTKaMu XOpOLIO
BbIpakeHbl. PazMep 10-15 MM ......ooviiiiiiiiiiiieee Blattella germanica L.
— PBDKUU TapakaH, IPYCak.

13(12) TIlepnHecnuHKa ¢ MIMPOKOW TEMHOM MO LIEHTPY MOJIOCOH, OKpYyIJIeHA.
TpanenueBuAHbIA HApYKHBIM Kpall IEPENHECIIMHKU IPO3PAYHbIi, OCTaBILIASACH
4acTh TEMHAsl, Y CAaMOK IEPEJHECIIMHKA UMEET YacTO CBETJIO0€ mnoje B uenrpe. [lu-
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pYHA TIEPEAHECTIMHKU caMKU OObIYHO He Oosee 4-5 mM. Haakpeuibs y 0601X MOJIOB
Pa3BUTHI — y caMlla 3HAUUTEJIBHO 3aXO/AT 3a BEPUIMHY OpIolliKa, y CAMKH €/1Ba TIPH-
KpBbIBAIOT Oproiiko. Hagkpeuibst y 000MX MOJIOB UMEIOT 2 MOMEPEUHBIX KOPUUHEBBIX
nosiocku. Okpacka Bujia Bapsupyert. [lo pazmepy Tena moxoxu Ha pbDKEro Tapaka-
Ha, HO CaMKWd He3HauuTeapHo jauuHHee. Pasmep 10-15 wmm ...
veeeeeeneenn. Supella longipalpa F.
— KOPUYHEBO-II0JIOCHIN TapaKaH.

14(1) Cpenuue u 3anuue 6eapa 6€3 CUIBHBIX TUIIOB BIOJb BEHTPAIBLHOTO Kpasi

..............................................................................................................

16(17) BepuuHsbl 17123 OJU3K0 CXOAATCA. 3aJHUM Kpall epeTHECIIMHKN CUJTb-
HO BBIMYKIIBIM, yrioBateii. O0mas okpacka Tena OJHOIBETHO OneaHo-xkenTas. Te-
JO JIOp30-BEHTpajbHO IulocKoe. HeOonbmoil TapakaH, pasmepom 15-20 mm
ceeeeeeee.. Panchlora nivea Sauss.
— KyOUHCKUH (3€JICHBIN) TapakaH.

17(16) BepmuHsbl 11a3 CHIIBHO pacCTaBlIeHbl. 3aHUN Kpal MepeaHECITUHKU
HE o0pa3yeT yroj paBHOMEpPHOIO YEPHOro I[BETA. Y3Kas >KeJaToBaTas IOJ0CKa
BJIOJIb MEPEAHETO U OOKOBBIX KPACB .....c.eennenn.... Pyncnoscelus surinamensis L.
— CYPUHAMCKUI TapaKaH.

18(15) Kpbuibsi, eciiu pa3BUTHI, C aHO-IOTATBHOM 00J1aCThIO, HE CKJIAIBIBAIOIIH-
ecsl BeepooOpa3Ho

19(20) TlepeanecnuHKa ¢ HEOTUETIMBBIM PUCYHKOM, HAalIOMHUHAIOIIUM IIUTOK
(LM TOBUIHBIN, TEMHBIN 110 KOHTYpPY). Haakpblibs UMEIOT ABE TeMHbIE Nojockl. Ha
0a3anbHOM M 3aJHEN YacTu Kpanmyarble IsITHA. Haakpbulbst U KpbUIbSI IOKPHIBAIOT
opromko. Kpynueie Tapakansl. Pazmepom 40-50 MM .............cc..... Rhipharobia
(Leucophae) maderae Fabr.- manelipckuil TapakaH.

20(19) Ilepennecnuuka OnemHas ¢ y3KOW TEMHOW MPOAOJIBLHON MOJOCOW IO
BEPXHEMY Kpar0 C KaXKJIOW CTOPOHBI U HENPABUIBHBIMU KOPUYHEBBIMH ISITHAMMU.
OOmiass okpacka Tena TmemneiabHas C KpaOOBUIHBIM PUCYHKOM Ha MPOHOTYME.
Hankpeuibst camiia cierka IguHHEe, Y4eM Y CaMOK, HE MOKPBIBAIOT OPIOIIKA, Kpamya-
Thie. Pazmep Tena 25-29 MM .......oiiiiiiiiiiiii v Nauphoeta cinerea
Oliv. — menenpHBIN (MpaMOpPHBIN) TapakaH, TapakaH-Kpao.

21(22) Ha nepenHecnMHKE MOYTH YEPHOTO L[BETA PUCYHOK MHOTAA HAIIOMU-
Haromui mUTOK. Ha HIbKHEW MOBEPXHOCTH MEpeaHero Oenpa MMeEeTcs OJHA WM
HECKOJIBKO MOIIHBIX mop. KpynHbli Tapakan, pazmep tena gocturaer 1o 120 mm
veveereeee... Blaberus giganteus F.
— FUTAHTCKHAM TapakaH.

22(21) Ha nucke nepegHECIMHKHN OTYETJIMBBIA PUCYHOK, HAIIOMHHAOIINI Ye-
per, niepeHue OeJpa Ha BEHTPAIbHON MOBEPXHOCTH MMEIOT KpEenKue mmopsl. Me-
Hee KpynHblid TapakaH. Pazmep tema or 50 10 80 MM ................ Blaberus crani-
ifer L. - TapakaH - MepTBas roJioBa.
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SHORT DETERMINANT OF SOME SPECIES OF
SYNANTHROPIC COCKROACHES MET IN URBAN
AREAS OF RUSSIA

Nina Alesho
Russian Medical Academy of Postgraduate Education, Moscow, Russia

The proposed determinant (key) gives opportunity to define species of Blat-
todea in a short time, to determine whether the specimen pertains to real synan-
thropes or not. The hand-book took into account limited possibilities of entomolo-
gist, biologist who makes preliminary calculation of population or monitoring of
desinsection effectiveness, collects insects for collections in urban apartments. With
the help of this handbook and simple set of instruments (magnifier, entomological
preparation needle, stretching frame, insecticide) one can easily determine a cock-
roach caught on the territory and brought for species diagnostics.
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Ilpunoosicenue 2

JHEBHHUK 3KCIEIHUIIMYA HA TA3OBCKHi IOAYOCTPOB
(1933 r.)!

A. @. Kamenckui
THE DIARY OF EXPEDITION TO TAZ PENINSULA (1933)

Andrey Kamensky

19-1V-33

N3 Mockssl g Beiexan 25.111.33 ¢ nmaccaxupckum noe3zaoM Ne 62. B Barone
ObL1a cTpamHas xapa. Ho, B o0uiem, noexan xopomwo. [loe3n men no ropHo3aBoj-
CKOif IMHUK 1 o3ToMy B CBepuIoBeK” st mpuObLT smmb 28111 gHeMm.

K coxanenuto, uepe3 Ypas npoe3xaiv HOUbIO, TaK YTO OOJBIINX TOp HE BU-
nen. Ho queM Hepaneko ObUIO BUIHO MpEATrophe Ypasa — O0bIINE XOJIMbI, TOKPHI-
Thle iecoM. HekoTopeie ¢ roiabiMu BepiiMHaMu. Jlec riaaBHbBIM 00pa30oM XBOWHBIH,
JIMIIIb MECTAMHU JINCTBEHHBIN — Oepe3a, OCHHa.

Korna Beie3xanu u3 MocCkBbI, CTOsIIa O4EHb XOopouias, Terias noroja. C 27.111
BbHEXAJIM B [10JIOCY X0JIOJA, KOTOPBIN Hajoenan u B CBEpIJIOBCKE.

ITo mpuesae Tyna s, mpexkjae BCcero, Moiiel K mpodeccopy KOJIOCOBy3 B My3el714.
Ho on yexan Kyza-To, Tak 4TO MPUILLUIOCH UJITH B TPECT OBB’ ¢ PIOK3aKOM M CIIMH-
HUHTOM. K HecuacTpro TpecT nepeexain U, BO3BPaIlasiCh OISITh B LIEHTP, S BCTPETUII-
CA C COCEIOM II0 BaroHy, KOTOPbIA MOCOBETOBAJI MHE OCTaHOBUTHCA B Jlome Koi-
XO03HHKA, B KOTOPOM $ NepeHoYeBall OJuH JAeHb. Ha cienyromuii 1eHs nepedpaiics B
[{eHTpasIbHYIO TOCTHHUILY, T/1€ 10 16.1V K1 B OOIIEKUTHH.

29.111 mocne npoIOIKUTEIBHBIX MOUCKOB HAIIEN TPECT U B ITOT K€ JCHb BME-
cre ¢ TymuubiaeiM (pykoBogurens CC3) ormpasmicst B cektop cesepa O6n3YC.
Bckope BBIICHUIIOCH, UTO MONACTh cpasdy xe Ha CeBep KpaliHE TPYAHO, MOXKHO CKa-
3aTh HEBO3MOXHO. A3POIJIaH MOCJIE MOEro MpUe3a yIlea TOJIbKO OJIMH pa3, a U TO
HE MOT B3SITh HUKOT'O U3-3a2 HEBO3MOKHOCTH C TPY30M IOJHATHCS HA JIbDKAX.

'Cm. cratbio bepesun M.B., TkaueBa E.1O. «Ctpanuipl uctopuu uHCEKTapusi MOCKOBCKOTO 300-
napka. Okcneaunus A.®. Kamenckoro Ha Ta30BCKuil MoryocTpoB» B HACTOSIIIEM COOPHHKE.
[ToaroroBka pykonucu A.®. Kamenckoro «/[aeBauk A. Kamenckoro, 1933r.» k HacTosmen myo-
nukauuu 1 kommentapun: Tkauesa E.}O. u bepesun M.B..

? Heie 1. ExaTepun6ypr.

> FOnuit Muxaitnosua Komocos (1892-1943) - usBecTHbIit ypaIbCKUH YHTOMOJIOT, TIpodeccop.

4 CBepIoBCKHiT 0071aCTHOM KpaeBeAUECKUN My3eH.

> OBB - Beecorosnoe IocymaperBerHoe OObeIHHEHIE TPECTOB IO GOPHOE ¢ BPEIUTEIIMH H 60-
JIE3HSIMH B CEJILCKOM M JiecHOM Xo3siicTBe Hapkomara 3emnenenus CCCP.

% 0613Y - Ypansckoe O61acTHOE 3eMeIbHOE YIIPABICHHE.
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B CgepusnoBcke yke CUAeNo Ba Yel0BeKa, KAaBIIKNX napoxoja. OueBUIHO, U
MeHsI o)kujana nogooOHas yuactb. Ho cuners 1,5 mecaia B CBepasioBcke, Ti€ B ICHb
MUHUMYM Hajao 25 py0. — nepcnektuBa He 3amaHuuBas. [lostomy go 15-16.1V 4
IymMai, 4To cMory yexaTts Jomoi. Ho tpect ObBB pemmn «HMcnosib30BaTh» MEHS Y
cebs B KauecTBe oOcienoBarelniss U 00pbOUCTa ¢ KOKHBIM OBOJIOM POraToro CKOTa.
[Tocne nonroi nepenucku ¢ YCVY, VOBB' HAKOHEI[ CEroaHs 000 BhIIaTh MHE
500 py6. u 3 ¢ HeGOMBLINM Thicsun py6.” mepeBecty Ha Tromens B MUC’.

16.IV s mepebpancs u3 «llenrpanpHoii TocTuHUE B «bombmioit Ypamy.
31ech MHE Jau OTJEIbHBIM HOMEP, B KOTOPOM 3a 8 py0. B CYTKH s )KUBY U ceilyac.
Homepok HeGonbioi, Ho xopotmid. Bee ycnoBust s 3aHsATH, KOTOPBIX HE OBLIO B
oOmexuTnu. HeckoIbKo X0JI0JHO HOYBIO.

[Toroma 3mech cHayana OblIa XOJOJHAS, 3aTEM CMEHWJIACh HECKOJIBKUMU TEI-
JIbIMU THSIMHU. Bee Havyano cuiibHO TadaTth. CTano O4eHb IPSI3HO.

B oavH U3 3THUX TEIUIBIX JHEN A YCTPOMII MEPBYIO dKCKypcuro 3a ropox. IIpo-
€XaB Ha TpaMBae J0 KOHIIA, BCKOpPE BBIIIEN 3a MpeZesibl ropojia U HalpaBUICS B
I0Or0-BOCTOYHOM HampasiieHud. llepeiins maccy iy, OOJOTHUH U pyubeB (s ObLIT B
OOJIOTHBIX carorax), rmomnaj B COCHOBBIM Jiec, T/Ie€ MOYTH BCIOAY €lIe JIeKall CHE T.
XOTs COJHIIE CHIJIBHO TEKJI0, BOJIa Obljla MOKPHITA TOHKUM JIbJIOM, U HUKAKUX MPHU-
3HAKOB JKM3HU B HEH s He 3aMeTwIL. [Ipoiias 1o CHEry JIECOM C YETBEPTh KHIIOMETPA,
HATKHYJICSI Ha TMOJISIHY, NMPUJIETAIONIYIO0 K JKEJIE3HON Jopore. 34ech Ha KaMHSX Hall
pydbeM noitman 2 bembidium’a’.

3aTeMm, nepenis KeJNe3Hy0 JOpOry, Hallesl BIUIIIEr0 B CMOJIy COCHbI MaJIeHb-
Koro ycaya (?), 04eBHUIHO OCTaBIIIErocs ¢ mpouuioro roga. Ilox koporo cpyOaeHHOM
cocubl cobpan Nitidulidae® (pomonaroBaTsie, ¢ KeITHIMH MATHAME) U | MaJICHBKOTO
crapunuHa. bpul HEOOIBIION JIET MEJKHUX ’KYKOB, HO ITOMMaTh HUYEr0 HE yAAJIOCh.
C 5TUM 1 BEpHYJICS TOMOM.

VYpasibckuil Jiec OTAMYaeTcsl OT HAlllero MPUCYTCTBUEM OOJBIIUX KaMHEW U
ckai. [TouBa nmoutu 0e3 neperHos — rJMHa, MeCOK, KAMHH.

2-10 DKCKypcHuIo s cuenai Buepa, 18.1V, B oueHb XOpOIIMH, TEIUIbIM, COTHEU-
HbII J€Hb. B 3TOT pa3 s pemmi noexaTb B JIPyrOM HANpaBIECHUU — HA CEBEPO-
BoCcTOK. HampaBienue BbOpasn HEey1aqyHoOe, T.K. 10 CaMOT'0 KOHIIA HE MOT BhIOpAThCs
U3 30HBI MOCEIKOB, pa3/IeNIeHHbIX Y3KMMHU MOJOcKaMu Jieca. Mecto 3nech Oosee
poBHoe. XKykoB cobpan ropazao 6osblie, ueM B mpouuisiid pas. [lox kopoit cocHo-

' YCVY VOBB — Ypasinerue ciayx0sl yaera Ypanbckoro OGbeHHEHHS TPECTOB 0 60pboe ¢
BPEIUTEISIMH U OOJIE3HAMU.

2 O6mas cMera pacxoioB dKcrneauuuu cocrasisia 10075 py0. (B menax 1933r.; mapa BaJ€HOK,
Hanpumep, crouna 50 pyO., a cyTounsle B ropoaax cocrasisuid 210 py06. B cytku) («Cwmera pac-
XOJIOB Ha MPOBEJCHHE OOCIICIOBAHMNA IO YUYETy BpEAUTENIEH CEBEPHOTO OJieHs B SIManbcKkoMm
okpyre Ypanbckoit obmactuny. JInu. apxus T.A. Kamenerkoii).

3 MUC - MammHO-MCTpeOUTENbHAS CTAHIINS.

* 351ech u manee, BuIAMO, Bembidion — PO MEJIKMX KYKOB XKYKEJIUL U3 rnoacemencraa Tre-
chinae. HekoTtopsie BHIBI 3TOTO poja HMEIOT PYCCKOE Ha3BaHUE «OCTYHUHK.

> Nitidulidae — ceMelcTBO KYKOB GIECTSHOK.
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BOTO MHs Hamen Pifo' W MX IMYMHOK. B MHOTOYHCIICHHBIX JIY’Kax M IPYIKax ILIa-
BYHIIOB — Acilius’, Rhantus’, Agabus®. Macca ne6onpmmx Hydrophilidae®. Nure-
PECHO, YTO TUTABYHIIBI BBLIC3AIOT TPETHCS HA COJHIIE, Ha IJIABAIOIINE B BOJE IOCKU
¥ KyCKH KOpPHI, a Tak ke u Ha Oepe T. Ilpu nmpuOmmKeHNN HAYMHAIOT METAThCS U
NpBITaTh, OBICTPO CKATHIBAsICh B BOAy. Cauka He ObLIO, HO T.K. OBLI B camorax, JIOB-
JIs1 TIJ1a TOBOJIBHO YCTICTITHO.

Jletano mHOTO 60ab0UYeK — KPAMUBHUIIBI U TPAYPHUIIBL. «TOIKATUCHY) «TOJIKYH-
YUKW,

Jlerana macca menkux Hydrophilidae, a Takxe u npyrux xykoB. B koHIie skc-
KypCHH BBIIIIET Ha Oeper Kakoro-to o3epa, y Oepera MpOBajWiICS W 3aJIUJl Carlor.
[Tocne aToro BepHyJcs 00paTHO.

[epen HToi SKCKypCeHeii JOCTAN HHAH-KAIK’, TAK 9TO KYKH MOPHIIACH XOPOLIIO.
B mponutyto e 3KCKypCHIo WX IepKajl B MOPWJIKE, TIOKa HE TIOJJOXJIU CaMH.

23-1V-33

Buepa ytpom npuexan B Tromens. bunier noctan no o6ponun Komurera ceBepa7,
HO C¢ OaraxkoMm Obu1o xyske. [IpuBe3 ero ciuiikoM paHo, 6e3 Ousnera [Belu] He Mpu-
HUMaJIM B Oarax, MpUIUIOCh BPEMEHHO cAaTh [MX]| Ha xpaHeHue. Beuepom oueHb
CIENIWJI CO cAayvei [Bemiel B 0arax], T.K. 10 oe3a 0CTaBaJIOCh HECKOJIbKO MUHYT.
Jloexas HM4Yero, mo4TH BCE BpeMs crnajil. B OKHO BuzEN, Kak JIEC IIOCTENIEHHO CMe-
HsJICST 0€3JIeCheM W TEepexXOJMl U3 XBOWHOTO B Oepe30oBbIi M B KycTapHHK. Bcma-
XaHHas 3eMJIs rOpas3 0 YepHee MOCKOBCKOM.

B ToT pa3 s Huuero He Hanucan o CeepasioBeke. Tenepb HaAO 3aM0JHUTH 3TOT
npober.

ITocne MoOCKBBI OH IOKa3aJCsd MHE JAEPEBHEH - OYEHb MAJICHBKOE JBU)KCHUE,
Ipsi3b, OOJIBIIMHCTBO IOMOB MaJIEHbKHE, HO 3aTE€M, IPUBBIKHYB M y3HAaB €ro Jy4lle,
s HallleJd, YTO 3TO ropoja OyAYILIEro, 4YTo rpsi3b 00yCIOBIMBAETCS CTPOUTEIHLCTBOM, a
HE MEILIAaHCTBOM, Kak B TromeHu. B CBepAsIOBCKE CTPOSATCS M NIOYTH YK€ 3aKOHYEHBI
4-, 10-, 14-Tu sTakHble 1OMA, KOTOPBIMH 3aIIOJHEH BECh LIEHTP ropoaa. OKpanHbl
K€ yChIaHbl JIOMHUKaMHU U3 JAEpEBa B 1 3Taxk, TAKUMHU K€, KaK B JEPEBHE.

boin B CBep/uioBcke HECKOJIBKO pa3 B «JlpamaTuueckom Teatpe» («Kenutnda
®durapo» u «Erop bynsrues») u B onepe («IluxoBas mamay, «Kus3p Uropey). Teat-
pPBl COBCEM CTOJIMYHBIE, HO OMJIETHI JIOCTaTh JErko. Xopouo mnoctasieH «Erop
byneraes», - HUUEro UrparoT, XOpOILO IepelaHa cpea KyleuecTsna.

! 3nece u maiee, BuanMo, Pytho — poj )YKOB TPYXIIKOB cemeiicta Pythidae.

> Acilius — HOMOCKYHBI, POJI XYKOB IIaBYHIOB cemeiicTBa Dytiscidae.

3 Rhantus — WIBHAKH, PO XYKOB IUIABYHIIOB ceMeiicTBa Dytiscidae.

* Agabus — rpebIBI, PO XKyKOB IIABYHIOB ceMeiicTBa Dytiscidae (mozcemeiictso Agabinae).

> Hydrophilidae — cemeifcTBO 5KyKOB BOIOIIOG0B.

% IluasucTsrit Kamuit paHee MUPOKO UCIIOIB30BAJICS YHTOMOJIOTaMH KaK 3alpaBKa MOPUIIOK IS
HACEKOMBIX.

7 Kommuter Cesepa - Komurer coneiicTBUsS HapOAHOCTSIM CEBEpPHBIX OkpauH npu llpesmamyme
BIIUK CCCP, Bkmtouan mectHble Komutersl CeBepa, B T.4. Ypansckuii Komuter Ceepa npu
YpanbckoM 001aCTHOM HCIIOTHUTEILHOM KOMUTETE, CO3aHHbBIN B 1925T.
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20.1V BeIman cHer, no kparHeu mepe, Ha 10 cM. B 3TOT ke neHb crasii, u rpsasb
enie ypenuumwiack. Ha ciemyromniuii 7eHb ObUT CUJIBHBIN BETEP U TOXK/Ib.

B Tromenu. 31echy noroaa xopouias — COJHIE. ['psA3b yxe MOYTH BBICOXJIA.

Buepa cpa3y xe nocne npuesga 3amen B MUC, oTkyna HanpaBuiId B TOCTUHU-
1y «3aps» u B Jlom Kpectbsinuna, riie 1 u ocranoBuics. [lnaay no 5 py06. B nesn. B
HOMEpE, TA€E 1 KUBY, 4 KpOBATH, )KWIBLIOB € 2 yesnoBeka. BogonpoBoa 31ech HET
u yOopHas XoJjo/iHas, Ha [Bope. HeuTo Bpoje mMOCTOSsIIOrO IBOPa, HO JKUTH BIIOJTHE
MOXKHO, JIydIlle, 4YeM B OOIIEXUTUU TOCTUHUILI B CBepanoBcke. Ceiiuac moimy
orsith B MUC pasroBapuBath o miiane pabotsl B TroMeHH.

baraxa emie He Opat, prok3ak cjan Ha XpaHeHHE Ha BOK3aJle.

25-1V-33

Buepa caenan HeOONbIIyI0 3KCKypcHio. X0Tell TOWTH 0 KMBOTHOBOAYECKOM
depmbl, 4TOOBI 00CIIEI0OBAaTh CKOT HA KOXKHOTO OBOJIA, a MO JIOpore coOupaTh Ky-
koB. depMbI HE HaIIel, HO 0COOEeHHO U He cTapaiics. [lepeexaB peky Typy Ha mepe-
BO3€ W MPOHIA HEOOBIIIOE MPEAMECTBE CO CITUYCUHBIM 3aBOJIOM, BBIIIEH B MOJIOCY
00JI0T U 3aJIMBHBIX JYTOB, MPUIETAIOILYIO K peKe, UpUuHor okoso 3 kM. Hax Goo-
TaMU BUJIET YTOK (B JIET), YA€k, KypaBjiell U KaKuX-TO NTHUIl C OeJIbIM OPIOLIKOM U
YEPHBIMU KPBUIbSIMHU, OYEBUTHO YNOUCOB.

3 unu 4 BCTPETUBIIUXCS OXOTHUKOB TAIIMJIM YTO-TO B MEIITKAX.

JleTaeT Macca Tpsicory3ok. Beiiias n3 60J0T Ha TPOTHBOIOJIOKHBINH HEBBICOKHI
Oeper, Ha KOTOPOM HAXOJUTCS ACPEBHS W KJIAIOMIIE, 3apOCIINe COCHON U Oepe30i,
coOpas HEMHOTO XYKOB — bimbidium, HeCKOIbKO KAaKUX-TO KYXKEIHI], MEJIKUX IJIa-
ByHII0B, Silphidae' na ueperne u Horax [10X0it] JTOIIAMM | €Ile HECKOIBKO HE HH-
TEPECHBIX KYKOB. Bumen 6a004Kky mManblii MaBIWHAN T71a3, KPAITUBHMUIL, TMMOHHUIL U
ap.

OOGpaTHO BepHyJICS ApYroH, 6ojiee OJIU3KON JOPOroi U nepeexan yepes Apyroi
nepeBo3. Peka yxke 1aBHO BCKPBIJIACh, HO BOJIA €IIIE MYTHASI.

27-1V-33

Ceronnst B 4 yaca JHSI OTOIIEI MEpBbIA mapoxo Ha To6oabCK - «BoTKUHCKUM
3aBO/». XOAMII CMOTPETh MpoBoibl. Mrpan opkectp, cobpanocs MHOTO Hapoay. [1a-
pOXOJ O4YEeHb YHCTEHBKHM, HOBEHBKHI, OOJBINE, YeM TE€, KOTOPBIE XOIAT IO
Mockse-peke BHu3 K KosomHe.

HenaBHO B CTONOBOM 5 MO3HAKOMUJICS C OJTHUM IapHEM, paOOTarOIIUM B paii-
COBETe, U C HUM ObUT Ha mpucTanu. briarogaps emy, i MO3HAKOMUJICS C OJHUM MaTt-
pocoM ¢ «BoTkuHCcKkoro 3aBoaa» - YcoBbiM. OH oOeman B JajdbHEHIIEM yCTPOUTH
MEHsI [Ha mapoxoj]. DTOT mapoxojl OyIeT CHaualla KypcUpoBaTh MEXay TIOMEHbIO
u TobGonbckoMm, a 3aTem u3 Tromenn moiaeT xo camoro O6mopcka’.

! Silphidae — ceMeiicTBO KyKOB MEPTBOCIOB.

% Ceno 06a0pcK — Hentp SIManbekoro okpyra Ypansckoii odmactu, 20 mons 1933r. 6110 mepe-
nMeHoBaHO B mocenok Canexapn (temepb r. Canexapa, okpy»Ho# neHTp Smano-Henenkoro as-
TOHOMHOTO OKpyTa).
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B Tromenu, okazbiBaeTcs, JOBOJHHO OOJbIION MOPT. CTOAT 5 - 6 OOJbIIUX
MAaCCAKUPCKUX MAPOX0JIOB, 4, KPOME TOr0, OU€Hb MHOTO OYKCUPOB U Oapxk. ['py3sT
st CeBepa Macio M Jpyrue NpoayKThl, U JKECTh I KOHCEPBHBIX 3aBOAOB. EcTh
Bepdr u 1oku. Ho BMecTe ¢ TeM yauBIseT, HACKOJIBKO Maja peka: HUKaK He 00JIb-
e, a To ¥ MeHbllie MockBbl. Bojia oueHb MyTHas, TOBOPSAT, YTO OCOOCHHO CBETIION
OHa HUKorJa He ObIBaeT. ['OBOPSIT, UTO [3/1€Ch | MHOTO PBIOBI — OKYHb, €PIII, IECKAPh,
nryka, yebak. Hiwke momamaercss neabma. Ho JIOBUTH CIMHHUHTOM, OYEBHUIHO, HE
npUaeTCs, T.K. 04eHb MyTHas Boja. Jlymato, 4To He BUJIHO OyeT OJIECHBI.

Jpyroit 6eper pexkn HU3KWK. Ha HEM y BOJIBI PacIoJIOKEHBI JICCOTUIbHBIC 3a-
BOJBI U cniueuHas (adpuka. Kpome HUX ¥ CIUPTOBOTO 3aBOja B ropoje HeT (haod-
puk. ['opon siBHO HE MHAYCTPUANIbHBIA, OH MPOU3BOJUT BIICUATICHUE MEIIAHCKO-
o0bIBaTeIbCKOro. O4YeBHUIHO, JIMIIL HEOOJIbIIAs YacTh HaceJeHus: padoTaeT Ha (Had-
pUKax.

[Toutn Bech TOpoj pacmoJIOKEH HAa BBICOKOM Oepery, Jvilb HeOOJblIas ero
4acTh U3 MEJIKUX JEPEBIHHBIX IOMUKOB HaXOAUTCS MO Ty CTOPOHY. Bricokuii 6eper
K peKe OOpBIBAE€TCSl KPYThIM CKaTOM, KOTOPbIA, OYEBUJIHO, B MOJOBOALE MOAMBIBA-
€TCA U OCBINAETCS.

Ha nusix gymaro cxoauTh B KpaeBEIUECKUM My3€il, O CYIlIECTBOBAaHUU KOTOPOTO
y3HaJ TOJIbKO CETOJIHS.

baraxx Ha cTaHIIMU NOJYYWJ U ceiiyac K€ cliajl Ha XpaHEHue, T.K. U3BO3YHUKOB
HE MOT HaWTH — JIOMIa/Iel UX MOOMIIM30BaIN Ha MOCEBHYIO KOMIAHUIO.

He nomHiO, mucan wiM HET, 4TO MEHS MPUKPENUIU K CTOJOBOM, e B CUET
naika maroT, Kak 6yaro, 600 T xjaeba B JI€Hb M KOPMSAT 3aBTPAKOM, 00€/IOM U YIKHU-
HOM.

[Tocnennee BpeMs cran Ha cebe HAXOAUTh B OOJBIIMX KOJIUMYECTBAX BIICH.
Hano npunnMars kakue-To Mepsl. PTyTHON Ma3u B aniTekax HeET.

4-V-33

Kaxxnoe yTpo Bce 3T AHM MCTPEOIIsUT BIIEH «PYy4YHBIM CIIOCOOOM» M crai 0e3
pyOaliku 1 KaJlbcOH, YTOOBI HE AaBaTh UM UK. B pe3ynbrare Tenepp nomnajgaroTcs
JMIIb €AVHUYHBIE dK3eMIUIAphl. [loroma Bce AHM CTOMT MPEKPACHAs,, OUYEHb PEIKO
UAYT ObICTPO mpoxoadue 10k . OnuH pa3 Obuia rpo3a.

Berpewan 3neck 1 Mas, BepHee, CMOTpeJl, KaKk BCTPEYArOT Jpyrue. 31ech BCe
JEMOHCTPAIIMA yMEIA0TCS HAa OJHOM IUIONIAau, mpaBnaa, Oonbiioi. Kpacuas Ap-
Musi Toxe 31echk. [locne MuTHHra Bce pacxosTcs mo gomaMm. B oOmiem, cKydHO.
Hert pa3nooOpa3zust B nemonctparuu. Oxan ¢uiaru. Peako kapukarypa.

Ilocne MuTHHTa moIIEN 3a rOpoJ, Ha BOCTOK. beuto okono 12 ygacos, xorma s
BBIIIET B IOJILIHHOE TOJIE, YacThIO0 BCIIAaXaHHOE, YacThIO CIIy)Kallee MacTOHIIEM.
Bbrino ovens xapko M, Kak HUA CTPaHHO, [HabOmromacs| OONBIION JIET KYKOB — pa3-
muneix Carabidae' (ecTh HOBBIE JUIS MEHS BH/BI C IMIAAKMMH HAJAKPHLIBSIME), Dy-

! Carabidae — ceMeHCTBO KYKOB XKYIKEITHIL.
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tiscidae', Histeridae® (c kxpacHbIM U uepHsie), Aphodius® (nuem - A. prodromus, a
BeYepoM, KOTJa CIIai ap, KAKOH-TO HOBbI st MeHst BUN), Acanthocinus® (xoTs
COCHBI MOOJIM30CTU HET) U ellle KaKOoh-TO MalleHbKUM ycad. Bedepom ObLI JieT Mel-
KHX KYKOB.

B nyxe — Dytiscus5 Y IPYTUE TIJIaBYHIIBI.

[To3abp1n Hanucath, uTo 29.1V. Hax pexoit B ropojie mepes BeYepoM Mmoumant
Piton Cassida®. Ceitgac c60pbI ropasio 60j1ee HHTEpEeCHbIE, [4eM paHbIie].

Buepa momyuns npuka3 o CHATUM MEHS C pabOThI 371€Ch, YTOOBI HE 3a/IepKaTh
orwe3na. Ho, Bce-Taku, 3TH HECKOJIBKO JHEH 10 oThe3na Oyny oOcienoBaTh CKOT U
ABJISITCSA TOJIKAYE€M MECTHBIX OpraHU3aLUi.

«BOTKMHCKMI 3aBO/1» MpHILEN U onATh ymen 3a 250 kM, 3a Tobonsck [Ha] [e-
MBSHCK. ClIeIyIOIMM PENCOM, HABEPHOE, ABUHY U S

17-V-33

Jlo 0AMHHAALIATOTO YMCIA BCE LIJIO CBOUM YEPEIOM — s MPOAOIIKal paboTaTh
10 OBOAY, ObLJI HA CKOTOBOAUYECKOW (hepMe 3a 8 KMIOMETpOB. 3aTEM KaK-TO MOLIEN
ele Ha Jpyryto ¢epMmy, J0Aro XOAWJI M HE Hamien ee. BMecto oBoja mbITancs
CIIMHHUHIOBATh B HEOOJIbIIOM 03epe. Ho 0HO OKa3anoch OYeHb MEIKUM, U Sl HUYETO
He noitman. Ha crnenyroumii aens, 11.V, 3aBTpakas yTpoM B pecTopaHe ¢ 300T€XHU-
KoM oJieHeBojicTBa CemenoM CeMmeHOBHYEM AHIPIONICHKO, 3arOBOPMIIM 00 OTXO-
nsammx ckopo Ha O6mopck karepax. Ilocie 3Toro AHAPIOMIEHKO MpUILia OJecTs-
mast MeICIb — exath B OOJ0pCK JIOAKOM, HEe MOoXuaasch mapoxoma. OOCyauB co-
31aBUIEECs MOJIOKEHHE, PEUIWIM €XaTb HeMemlieHHo. JlJisi 3Toro, mpexae BCero,
HYy>KHa ObLIa J0J1Ka. Bech AeHb MpoucKaiu ee, 00eraB BCIO 3apeyHyto 4yacTh Trome-
Hu. Korja okoH4YaTeIbHO BBIAOXJIUCH, HAIILIU TO, YTO UCKAJIH.

He crapas, cpenanx pasmepoB peiOaikasi jJojka - «todossHkay. [Ipumepryro
CXEMy €€ Jar [Kkapaunoauwinslii Habpocok Ha noJsix — puc. 1]. Jlonka okazanachk Xo-
pOIIIO MPOKOHOMAYEHHAs!, CIyLIEHHAs Ha BOJY U BCE BpeMsl TaM cTosIiasi, Obuia
JIUIIL ¢ HEOOJIBIIIMM KOJTUYECTBOM BO/IBI.

Xo3zsuH nipocwit 3a Hee 130 pyOuseit. CHauana Mbl OpaTh €e He XOTeNd, HO TaK
KaK OHa HaM OYeHb MOJXOUIA, PEIIWIN 3amiaTuTh naxe 130 pyoneid. B nanphei-
IeM JIOJKA OKa3aJlach JEHCTBUTEIBLHO OYEHb XOPOIIEH.

Urak, B Hamem pacnopsokeHun Obuta jiogka. ChecTHOro TOKe ObUIO JTHEH Ha
7-9. Pemunu BbiexaThb 12-ro yTpoMm.

23-V-33
OTtpe3n cocToscs Mo JOKIEM U IPU CWIIBHOM BeTpe B | wac nus 12.V. lmn

! Dytiscidae — ceMeHCTBO KYKOB [LIABYHI[OB.

? Histeridae — ceMeiCTBO KYKOB KapaIy3HKOB.

3 Aphodius — poJ1 )yKOB HABO3HHKOB ceMeiicTBa Scarabaeidae.
* Acanthocinus - pox xykoB ycaueii cemeiicra Cerambycidae.
> Dytiscus — poJ1 ’KyKOB ILIaBYHIIOB cemeiicTBa Dytiscidae.

% Cassida — pox xykoB mucroenos cemeiicrsa Chrysomelidae.
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Puc. 1. Ctpanuupl u3 noneBoro gueBHuka A.®. KameHckoro.
Fig. 1. Pages from the diary of A. Kamensky.
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Puc. 2. B nenenkom croitonme. (Pucynok A.®. Kamenckoro).
Fig. 2. Innenets camp. (Drawing by A. Kamensky).
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Ha Becnax okoso 9 — 10 km npu nomytHoM Betpe. [locne aToro caenanu 0OCTaHOBKY
— BBIMBUIN JIOAKY U CHAENAIM MayTy € IAPyCOM M3 MPOCThIHU. [lanpliue exanu noutu
BCE BpEMsI Ha BECJax, MHOI/IA Ha Mapyce, KOrja peka 3aBopadnBaia B Hy>)KHYK Ham
CTOpoHY. B ogHOM MecTe yxe Moj| Beuep MPUIUIOCh 0YeHb TPYIHO — HaI0 ObLIO
€xaTh Kak pa3 npoTuB BeTpa. Korga ye OKOHYaTeNIbHO BBIAOXJIUCH C BECIIAMH, I10-
BEJIU JIOJIKY IO KOJIEHO B BOJIE OKOJIO HU3KOro Oepera, nmopociiero TajibHukoM. Ene-
€JI€ PYU CWJIBHENIIEM BCTPEYHOM BETPE U XOJIOIE€ OCUIIUIIU IIOBOPOT.

3aTo B JIpyroM mecte npu nomyTHoMm Berpe npounum 20 — 30 KM B Kakou-
HUOY b Yac ¢ MOJOBUHOM.

VYike Korja 3aiuio COJHIE, U eXaTh Jaiblie ObUIO HElb3s, OCTAHOBMJIIUCH Ha
HOWIET IO/ BBICOKUM Oeperom, MpuBs3aB J0JKy K Hemy. Cnanu B JIOAKE, S Ha KOp-
me, CemeH Ha HOCY. OH B 3Ty HOYb CHJIBHO 3aMepP3 — 5 e ObLIT B CHATBHOM METITKE.

[T03a6b11 HAnUCaTh, YTO MEPEA CaMbIM OTHE3IOM KYMWIH 6 JTUTPOB BOAKU H 2
OUYEHb CTapbIX OPE3EHTOBBIX IUIalla ¢ KyckoM Ope3eHTa. C MOMOLIBIO MOCIEIHUX
Mbl YKPBIBAJIUCh BCIO JOPOTY OT JIOXK/sl M HE 3HAI0, 4TO OBl MbI Aenanu 6e3 Hux. Ky-
IIUTh UX ITOCOBETOBAIIN coceau 1o Homepy B Jlome Konxo3Huka.

Bonky MeHst yroBopui BeIIUT HEMHOTO CeMeH. S BBINUI TOJIBKO JIMIIb OTO-
My, 4TO ObUI COBEPILIEHHO MOKpHII W 3amep3ai. B panbHeiieM s ee ynotpeOssii
TaKX€ TOJBKO B CAMBIX KPUTUUYECKUX CIIyYasiX, 1a U TO TOJIbKO OAUH pa3.

YTpom BCTaIM €I1e A0 BOCXOJA COJHIA U cerdac XkKe, IPU CPAaBHUTEIBHO XO-
polieil norojae, mpoexanu 10 Beyepa okojo 150 km oT TroMeHu. DTy HOUBb pelInIn
IIPOBECTH, HE NPEKpAILas IPOABUTATHCS BIEPEN, AJIs YErO BEUEP U yTPO BILIOTH 10
12 yacoB cnanu nonepeMeHHo. Houbto exain BMeCTe, T.K. B TEMHOTE OJTHOMY TPYI-
HO HaXOJUTh JOPOry — peKa Bce BpeMs m3BHuBaercs. llpuBan cuemanu okoso 12 yva-
coB. CBapuiu ce0e 4ero-To rnoecTs.

Oxouno 1 vacy qus Bbexanu B peky ToOon. 3HauuT, mpoexanu okoio 200 k.
[Ipomomxanu exarb Tak K€, MOOYEPEIHO ACKYpsS Ha BECIAaxX M MPOJBUTATHCS HO-
YBIO.

Huewm 17.V Bbexanu B peky HMprtbii. Yepe3 Heckoabko MUHYT ObUTH B T0OOJIB-
CKe.

ToOo0JIbCK CTOUT YAaCThIO HA TPOMATHOM TOpPE, TJI€ KPENOCTh, YaCThIO OKOJIO pe-
ku. ['opon nmpousBoauT oueHb xopoiiee BrevariaeHue. OH ropa3ao pasHooOpas3Hee U
Beceliee NbUIbHOM TromeHu: ropoa BpemeH Epmaka (oH yToHyn Henaineko oT To-
OosbcKa) HaOMUHAET cTapylo Pych ¢ ero kpemnoctbto, IOX0KelH Ha MOHACTHIPb U
MHOTI'OYHCJICHHBIMU LIEPKBIMU.

Bonbinas npucrans, 6osiee 01aroycrpoeHHas, yeM B Tromenu. OKo0 Hee MbI U
npuctaiu. 1 octaics CTOPOXKUTH JIOAKY, a CeMeH OTIpaBWIICA B TOpOJ 100bIBAThH
CBECTHOTO.

N3 Tromenu y Hac ObUTO: MOMX cyxapeu 3—4 kr, caxapa okojo 2,5 kr, 1,5 kr
MIIEHHON M TPEYHEBOW KPyIlbl U HEMHOTO puca U MakapoH. CemeH nocran B Trome-
HU 5 KI MyKH, | Kr rpedyHeBod Kpynbl, 1 Kr coioHuHBI U 0,5 KI COJI€HOU pbIObI, a
takxke 0,5 kr caxapa. Kpome 3Toro kynuin HeOOJbIIYI0 MEPOUYKY KApPTOLIKH U He-
MHOTO JIYKY.
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N3 Bcero storo k ToOOIBCKY OCTaNOCh OKOJIO MOJOBUHBI MYKH M KPYTIBI U CO-
BCEM HE OCTAJIOCh COJIOHUHBI U PHIOBI.

B To6onbcke no moeit 6ymaxkke ot Komurera CeBepa yaanoch 10CTaTh TOJIbKO
4 xr xneba. Ha poinke kynuiu emnie Myky u macia. Conu Hurzae He Obut0. Ene-ene
noctan ee CeMeH y CBOMX 3HAKOMBIX.

Briexanu u3 Toboabscka okono 5 yacoB. [lepBriii 1eHs Ha VpThIlie u mojioBUHA
CJIEIYIOLLEro MPOLUIN IPU XOPOUIEH NOroAe, XOTA U yJ UHOTJa MEIIABIINMI, CHJIb-
HBII BETED.

Houb ¢ 18 Ha 19 u ¢ 19 na 20 npoBenu Ha Oepery, Tak K€ KaK U JeHb MEXKIY
HUMU. bbUI OYEHb CUJIBHBIM BETEpP, COBEPLICHHO HE JABABLIMM WUATH, U MOPOCHII
NOKb BIIEpEMENIKY C KpymoH. Iloutu Bce 3TO Bpems cnayid, T.K. T€ JHU PEIKO
IPUXOAWIOCH 3aKpbITh I1a3a Ha 4 yaca B cyTku. OObryHO cnanu 2 — 3 ygaca. Oco-
OEHHO TPYJIHO ObLIO EpedapPHIBATH COH HOYBIO.

Bckope nocnie octaHoBku noabexanu K paiuentpy Hosoe Ceno. 310 HEOOb-
mioe ceno, crosmee Ha Wpteime. Tam ¢ momouisio Moelt Oymaxku ot Komurera
Cesepa noctanu 1 xr xneba, 0,5 xr nedenss, 0,5 kr koHdeT u 2 sifiia. ITOro Ham
XBaTWJIO JI0 YBaTa, rae s nuury 37o. Croa Mbl IPUOBLIN Ha CIEIYIOUUi JeHb Beye-
pom 21.V.33 .

Teneps Ha/l0 onucaTh XapakTep ITUX 3-X pekK, ux ¢ayHy u diopy.

Typa - HeGonbmas peka, He 0oabiie MOCKBBI-PEKH, OY€Hb CHIIBHO M3BUBAIO-
Iasicsi, JISKUT B OTJIOTUX Oeperax, B OOJNBIIMHCTBE CIy4aeB MOKPHITHIX TATBHUKOM
Ha Oosorax. Ha moBopoTax oT moaMBIBOB 00pa3yroTcsi HEOOJNbIINE OOPBIBUMKH,
[JIMHUCTBIE. JIepeBHU MonajaroTcs pelko. Macca quuu: yTKA HOCSTCS CTasMH IO
HECKOJIbKY JECATKOB, @ MHOTIA U COTEH IITYK. Macca ux u B OIMHOYKY. JleTaroT ry-
CU Ha ceBep, Jiedeau, KypaBiu. MHOro MEIKHUX KYJIMKOB M KAKUX-TO OOJBIIMX C
M30THYTBIMU KJIIOBAMH, BUJOM MOXOXHX Ha n6ucos'. XKajb, 4To HET pyXbs, a TO
Obl ObuTa XOpowasi 0xoTa. Buael yTok TouHO He 3Hat0. OYEBUAHO — rOrojdb, Kpo-
XaJb, CBUA3b, KPSIKOBAS U JIP.

Tobon otnuuaercs or Typsl TobkO cBoMMH OONbIIMMH pa3Mmepamu. bepera
TaKue e, U3BUBACTCS Tak ke. Tak ke MHOro nrtuubl. IlocTteneHHO OH nenaercs
3HAYUTENBHO IIMPE OT BIIAJICHUS MHOIOUYHCIICHHBIX PEK.

24-V-33

UpTsim cpa3y mopakaeT CBOEH MIMPHUHOMN - MIPHU BrajieHnu To60maa okoyio 1 kM,
a B HamOoJee MHUPOKUX MecTax 2 KM u Oonee. Toxe cuibHO m3BuBaercsa. Ha mpa-
BOM Oepery - ropbl, KOTOpPbIE TO MOAXOJAT K Pycily, TO MponajgarT Baaieke. Han
pEKOi OHU OOPBIBAIOTCS OTBECOM BBICOTOM B 12 OOMBIIMX MUXT, U3 KOTOPBIX BIIE-
pPEMEIIKY C COCHOW COCTOWUT Tailra Ha BBICOKMX MecTax. B HU3MHAX TSHYTCS rpo-
MaJIHbIC MMPOCTPAHCTBA TATbHUKA, O€pe30K W OCHMHBI. OHU TJIABHBIM 00pa30oM H CO-

! Bumumo, ol 13 BHIOB KpOHIITHENOB (poa Numenius) — KPYTIHBIX KyJIMKOB U3 ceMmeiicTBa beka-
coBble (Scolopacidae).
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craBistoT 6epera Upteima. Korna ux cmeHser royblii 6eper mnojei, HaYMHaT IM0-
NaJaThCsl 1EPEBEHBKU. MHOTO BBICIAHHBIX CIOJIa KYJIAKOB.

Bce 3 peku oTnmuaroTcs poBHBIM, MpaBnaa, ObICTpbIM TeueHueM. Ha Bcex 3-x
peKax MHOTO pbIOAKOB, )KMBYILIMX B 3eMJISTHKaX 1o Oeperam pek. Ha Uptoiie onu,
OUYEBHJIHO, JIOBSIT IJIaBHBIM 00Opa30M B 3aTOHAX M MEJKHUX peukax. JIOBAT ceTsimu,
MOpZAaMH, BepiaMu . OHH yTBEP/KAAIOT, YTO PHIOBI CAENANOCH OYEHb MAJIO.

MBI TOKe TIPOGOBATH JIOBUTh PHIOY Ha JOPOXKKY «baiikamom»’. Hudero. Oue-
BUJHO CIMIIKOM MyTHas Boja. Jpyrumu crocobamu He mpoOoBaiu H3-3a HEAO-
CTaTKa BPEMEHH.

Bona stux pek moxosxka Ha koe ¢ MojokoMm. BuyiHo B Helt He OobIle, YeM Ha
5 cm. OgeBugHO, TIeTOM Boja Oynet Oosee mpo3payHas. B omHOM Mecte, OIU3K0 OT
VYBata, oiHa MOJIOBMHA BOJBI B PEKe JeNaeTcs BAPYT Oojee Mpo3pavyHon, U 00t
1BeT ee yepHbiii. O4eBUAHO, 3/1eCh YepHOe Top(dsiHOe 1HO. HemoHATHO TONBKO, Kyaa
JIeBaeTCs MYyTh, pACTBOPEHHAs B BOJE, KOT'/la OHA MOMnajaeT K aToMy 6epery. Ha co-
€IMHEHUHN 3TON BOJIbI C OOBIKHOBEHHOM BO3HMKAIOT SI3bIKOOOpPA3HBIE BKIIFOUEHHS
OJIHOM BOJBI B Apyryr0. OUeBUIHO, IPOUCXOAUT MEXAHUYECKOE CMEIIEHUE, T.K. Ha
rpaHuiie 00pasyercs HeUTo cpeHee — «kode 6e3 MOoIoKay.

[Ineckaercs ppiba oUeHb MaJIo.

Bunen pa3 na Oepery 3aiiia. lllnu MeaineHHo nog mapycom, U OH HE UCITYTaJCs.

Houbto nHorna OwsiBaeT xyTkoBato. KpuyaT COBBI, BbITb, & HHOT/IA U 3aX0XO0-
yeT punuH. C Oepera pa3gaeTcs Macca caMbIX Pa3HOOOPA3HBIX HETOHATHBIX KpH-
KOB.

bein pa3 ciyuail Houbto. S cupen Ha kopMme. CTpalllHO XOTENIOCh CHaTh, U S
apeMai. Bapyr mpoceinarock ot aukoro kpuka Cemena — «secnal!». Oka3biBaercs,
OH 3a4€M-TO BCTaJ B JIOJKE, NOTEPsJ pPaBHOBECHE M yHall YyTb-4yTh HE 3a OOpT.
[Tpu magennn BeIMGO W3 yKIIOUKMH 00a Becna. S cHavana He cooOpasui, B UeM Jie-
JI0, HO MOTOM YBHJEJ B TEMHOTE 2 Yy3KHX ITOJIOCKM — Becia. Jloaka muia rno uHep-
LMW, ¥ OHM IIOCTENIEHHO PaCcTBOPSIINCH BO Mpake. CXBaTUB KOPMOBBIE, 1 CTaJl MOJI-
rpedath K ogHOMY M3 HUX. CeMeH BHJEN ApYyroe U opajl Ha MEHs, YTO S HE TyJa
rpe0y. HakoHel 0lHO BBUIOBMJIM, HO COBCEM IMOTEPSUIA B TEMHOTE JPYroe, a 3TO
3Haunio0 exatrb 50 — 70 kM 0 Oikaiiero celieHus ¢ OAHUM BecsioM. [IpokanuTe-
JWIIUCH Obl HECKOJIBKO JTHEH. . .

TyT TOMbKO BCIOMHMII S, YTO B KapMaHE JICKHUT DJICKTPUUYECKUN (HOHAPHK.
HauaB maputh UM 1o BoJIHaM, YBHUJIaJIH BECJIO U OBICTPO €T0 BHUTOBHUIIH.

Bce napyrue HOYM MPOXOIMIM CIIOKOMHO, €CIM HE CUMTATh Iepernojioxa Ha Oe-
pery, B Kakoil-To aepeBeHbke. O4eBUIHO, KOTO-TO OMIIN WU PE3aJIH.

Jlogok moutu He BcTpeuaeTcs. C py’kbeM Bce ke ObL10 ObI CIIOKOMHEE.

B nepByo NoJIOBUHY JOPOTH KYKOB IOYTH HE COOMpall. 3aTeM CTal YJIEIsATh
UM HEMHOTO Oompire BHUMaHUSA. CIUIIKOM Mallo BpEMEHH Ha OCTaHOBKaX, KOTAa

' Mopya, Bepia — caMOJIOBHbIEC PHIGONOBHBIC CHACTH, 4acTO CILICTCHHBIC U3 HBOBOM JIO3EI.
Jlopokka — CHAaCTh JUIst JIOBJIH PBIOBI C JBMDKYILEHCS JTOIKHU; «Oaikam» - TUI OJIECHBI.
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MPUXOJIUTCS PA3KUTaTh KOCTEP U BAPUTH €Ay. 2 MOCIEAHUE TOJATHUE OCTAHOBKHU ObI-
Ja OYEeHb IUI0Xas Moroja, Tak 4To TPYAHO ObLIO COOMPATH KYKOB.

Ha »Tux HOYeBKax J0JIKYy BHITACKMBAJIU Ha Oeper U, mepeBepThIBas, Crajau Mol
HEW.

@dayHa *KyKOB HAaKOHEI] Hayajla 3aMETHO U3MEHATHCS — IMOSABIIAIOTCA HE3HAKO-
MbIe MHE yCadH, KYKEIHIB W TONroHocukd THna Cleonus'. MHOTO pasindHBIX
bimbidium. Tloiiman Kakoro-to MajieHbKOTO ([pazmepom]| ¢ Aphodius prodromus),
oueBmaH0, Lucanidae®. Eciu 6bI GbII0 BpeMsi, MOJKHO ObIIO ObI cOOPATh MHOTO HH-
TEPECHOTO.

B o0miem, nmoe3aka gana MHOTO, XOTS U MHOT/IA MPUXOJAWIOCH OYE€Hb TPYIHO.
[TpuBBIK K TTOXOMHOMW >KH3HU, ONMAIWICSI Ha KocTpaxX. O4eHb CUILHO OOBETPHIIO JIHU-
0. Ternepp Koka COBCEM OOJIYIUIACE.

Wrak, B YBar nmpuexanu nHem 21.V.33. A omars ocranca B moake, a CemeH
noties JoObIBaTh JIGHET Ha JKU3Hb M OWJIeT (Mbl PEIIMJIM U3-3a IITOPMOB U OIMACHO-
CTH OI03/1aTh K CPOKY JAJIbLIE €XaTh apOXOA0M).

Jlener y Hac octayioch Ha aBoux u3 350 TromeHckux ToJibko 13 pyOnei. Ilo-
ATOMY PEIIUIIU IPOJaTh MO OMHOKIIB, KynuB B O010pCcKe IpyTroi.

bunokib npoganu 3a 225 py6. U yCTPOUIUCH BPEMEHHO JI0 MapoXojia B OJTHOM
JIOME Ha MPUCTaHM, TJI€ HAM CMOTJIM [BBLACINUTH| OTIEIbHYIO, CBETIYIO, HO XOJO/-
Hy10 Ki1anoByto. [Ipennaranu cnath ¢ HUMU B U30€, HO MbI U30pany dyjaaH. XO0JI0-
HO HE ObLIO, T.K. TETUIBIA MEIIOK, Ky/Ja MbI 3ajie3aeM 00a J0 MOJIOBHHBI, U OJICSIIO
BITOJIHE HAc 3amnuinain. Bee aTo BpeMs eauM, kak Ha yooil. [To moeit Oymaxkke mo-
Jayunnd 3 Kr xyeba, Beapo KapTomiku, 20 sull U 2 KPBIHKK MOJIOKA. JTO YK€ U He
TaK 1oxo. Celyac Uy yKMHaTh B CTOJIOBYIO.

25-V-33

Ha OOpopck mpouuio HECKOJNbKO KaTepoB, 3aTeM mnapoxoa «l'ycuxun» c
HaBepOOBaHHBIMU PAOOYMMU HA PHIOHBIE POMBICIIBI.

Msbl cMmornu cecth Ha «BOTKMHCKME 3aBOJ» TOJIBKO yTpom, B 3 — 4 yaca,
25.V.33. Ceituac yxe npoexanu JleMbsHCK, a eiie Tojbko 10 yacos.

OrtoT napoxos takxke 3adpakroBad PeioTpectom. CTpaniHo MHOTO Hapoy, Mo-
TOMY HE CMOIJIM JOCTaTh (1moka) ousnera 2-m uinu 1-m kiaaccom. [lostomy no Jlemb-
SHCKa MPOEXAJIM B CTPAIIHOM TECHOTE 4-M KJIaCCOM.

Teneps koe-kak yctpomnuch B casioHe. CemeH 3acHyi. O6emaroT KaroTy 1ocie
Camaposa. Hy, na tam Bugno Oyzaet. Jlo O6mopcka u Tak jodepemMcs.

26-V-33, 2 yaca ytpa

B oOmewm, s He Tak yx mioxo ycrpouics. [lo kpaitHeit mepe, 31ech Becenee,
YeM B OTAEIbHOM KarTe. ENyT 6 4eioBeK My3bIKAHTOB — OPKECTpP AyXOoBOoU. Kpome
TOTO MOYTH BCE U3 HUX MIPAIOT HA APYTMX UHCTPYMEHTaX — CKpHUIIKa, TUTapa U T.J.

' Cleonus — POJI )KYKOB JOJTOHOCHUKOB cemeiicTBa Curculionidae.
? Lucanidae — ceMeifcTBO KyKOB OJICHEIA.
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Ceroanst BeuepoM ObLT HEIIOXO0M KOHIEPT. [1110X0 TOJIBKO TO, UTO HET OMNpe/eeH-
HOM KOWKHU — CIIMM I10Ka IO, CTOJIOM.

CeMeH paHblI€ OYEHb MHOT'O PACCKA3bIBAI MHE O CBOMX MOXOXJICHUSX B Ibsi-
HOM BHJIE, HO TIOKa €I1e, XOTSI BUHO M ObLIO, HU pa3dy He HanuBaics. CeroaHs xe Ha
MApOXO0JI€ KaK CJIEAYET, BBINWJI, KaK PACCKA3bIBAI B MIbIHOM BHUJIE, BMECTE C KOMaH-
JTUPOM U KOMEHIaHTOM. ["'0BOpHII, YTO OHM OO€IIaIu eMy KaroTy.

Bopka, niu BepHee 1OCIIeICTBUE BBIIUBKH, - OTBpATUTEIILHEHIIAS BEIlb. S| HU
B KOEM CiIydae He JOJDKEH OIyCTHUTBCS J0 Takoro Oe3poius. Hamo Tak ke TBepno,
KaK M paHbIlle, OTOpachiBaTh (K Y€pPTy) BCE MOMBITKA BOBJICUb MEHS B BBIITUBKY, KY-
pEHUE U T.II.

27-V-33

VYerpouncs s yke ropaszio Jydule — JoCTall MHUPOKYIO JIABKY U BBICIIAJICA TIpe-
KpacHO.

3ato CeMeH OYeHb CHJIBHO HAMWJICA — BBIMWJI OCTaBILYIOCS [BOAKY]| M KyIHJ
ellle, UCTPATUB OBIBILIKE Y HETO ACHBIH IO KOTIEHKHU.

8-VI-33

OcranbHoe Bpems 110 npuesna B O0gopck CemMeH Mpo1oipKal muth. ToIbKO 3a
nocyieaHue 2-3 qHs He MOT, OYE€BUIHO, JOCTAaTh BUHA U TIOTOMY OCTaBaJICS TPE3BbIM.

Urak, mb1 npuexamu B O6x0pck (Cane Xapn) tonsko 6.VI.33 r., T. K. cTosnmu
OKOJIO CeMH JHEH M3-3a JIbJ]a, KOTOPBIKA JAorHaM Mexay bepe3oBbim u O610pcKoM.
Pa3Huiia B KIMMaTUYECKUX MMOACAX PE3KO 3aMETHA, XOTS M CIJIaKUBAETCS JI0JTOU
noporoii. Korga mbl Beiesxkanu u3 TobOomnbeka (17.V), yxke pacmycKalnuch JUCThS
TOIOJISL U BETJIBI, a 3[1eCh, uepe3 18 aHel, 3acTany Mo4YTH HECTAsBIIWNM CHET U JIE.
JIuie mectamu OroJieHHas TYHAPA.

13-VI-33
B Camapoge u bepe3ose He cnezan. Buaen ux tonbko ¢ Boasl. Hebonbime ne-
PEBYLIKHU C LEPKBAMM.

24-VI-33

Hauymnas ot CamapoBa, OOb HauMHAeT Pa3BETBIATHCS, AEISACH HA MAIYI0 U
OoJblIyt0, @ 3aTeM U Ha Oosee Menkue npoToku. Korna oHu coeAnHSIIOTCS, OTKPbI-
BaeTCs BUJ Ha BHICOKHUI MpaBbIii OEper, OTCTOSIINI OT JIEBOTO Ha HECKOJIBKO KHJIO-
meTpoB. Emte He moesxkas O6mopcka, BUuaACH Ypail ITo mojioca OelIbiX rop, MOKpPHI-
ThIX cCHEroM. OUeBUHO, OHU BEJIMKU U OYEHb CKATUCTHI.

Obmopck - HeOombIIask AepeBYyIIKa, XOTS TENEPh OH MHE U KaXKETCS TOPOIOM.
Ha ymnmax Bce ke ecTb JOepeBsHHbIE TPOTyaphbl, OAHO KHWHO. M3maercsa rasera
«Hapwbsina Hrapm» («Kpacusbiii CeBep»). bonbias paguoctanuus. [lomyuus u3 no-
My MHUCHhMO, UTO HE XBaTaeT JICHET, nepeses Ha uMst MmaMbl 200 py0., T. K. cam moJry-
yun u3 Tromenu no noute 2500 py6. M3 vux 1000 Hamo octaBuTh Ha OOpaTHBIN
yTh, @ OCTAIBHOE MOTPATUTH HA KU3Hb, 3aKyNIKY 000PYI0BaHUS U T.JI.
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Puc. 3. lllananpga B ycthe p. Hageim (Ppoto A.D. KameHckoro).
Fig. 3. The boat in estuary of Nadym river (photo by A. Kamensky).
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N3 O6xopcka MbI (1 U 2-€ 300TeXxHUKOB — TaTapueHko u KpacHoOaeB) Bblexa-
mm 16.V1.33 na manange PeiOTpecta, Ha KOTOPOl MPOXKUIIM €lle HECKOJIbKO THEH
110 OTXO0JA.

B O6p0opcke kynuit pyxkbe — «keBKy» 3a 180 py0. ¢ 6oenpunacamu. OXOTHII-
cst mox O6xopckom. TlepBsiii pa3 yomn | meryuika (Typyxrana)'. B cienyromuii pa3
S wt. Bugen noyisipHyo coBy.

Korna mananza crosiia u3-3a BeTpa, e3ami Ha oeper (puc. 3). [Togcrpenmn 1 ¢
IIMJIOXBOCTH BJIET, HO TaK M HE HaIlel ee B 00JI0Te.

Korpma mananna crosna B gpyrom mecte — Mmexxay [lyiixo u Xo — youn B 1 pa3
2-X yTOK — 4epHereil u xaines (6oibluas gaiika)’. PeGsita TOXe C MOHM PYKbeM
HACTPEJAIN YEPHETEN.

CeroJiHs CTOMM BCe eIle Ha TOM K€ MecTe, HaBepHOe, 3aBTpa noiizeM B Hoiay’.
['oBopsT, uTo Tam emie He mpomren jex (!). C Tex mop, kak Beiexanu u3 O6mopcKa,
BCE BpPEMsI XOJIOJHO, YyTh JIU HE MOPO3. JIUCThS HE pacyCTHINCh JakKe Ha TajlbHU-
ke. HacekoMbIX 3a UCKIIIOUEHHEM OYEHb PEIKHX €AUHUYHBIX KOMapoB HE BHJEIL.
CuiibHbIN 3amagHblid BeTep. TOJIBKO BUepa K Beuepy IPOSICHUIIO, U COJIHIIE CBETUT
KpYIJIbIE CYTKH.

Ouenp mHoro Buiek. Ckopeit 0b1 ipuexath B Heimy. Tam mocraparoch oT HUX
n30aBUTHCH.

1-VII-33

CrouM c manaHaoMl Bce Ha TOM K€ MecTe. Jlanpine He uaem, T. K. 0Kkoio Hpeipl
B 1“y6e4 nen. JloJbkeH 3aBTpa WK MNOCIE3aBTPa TPOHYTHCS.

ITorona ¢ 24-ro Bce eme cTouT xopomas. OHa IOBIIMsIIA HA YCUJIIEHHBIN BBIIET
KOMAapOB, KOTOPBIE CEro/IHs MOSIBUINUCH YK€ B 3HAUUTEIILHOM KOJIMYeCTBE. Tak xe
0O0JIbIIIOE KOJTUYECTBO MOILIEK, KOTOPHIE B OTJIMYUE OT KOMAapOB Ky4yaMH TOJKYTCS Ha
connie. KomapoB 3aech Menble. Maer cnapuBanue momiek (Bua?). OnuH mon
CBETJIEE APYTrOro.

Cymst o pacckasam, B 9ToM rofy [eme] Her Diptera’, Tak xe, KaK U BCe MpH-
pOAHBIE SIBJIICHUS CUIIBHO 3aJepKanuck. [Ipu Takoi moroae cieayer 0)KUAaTh YEPE3
HECKOJIBKO JHEH MHTEHCUBHOTO JIETA.

Jler naubonee MHOrouucieH Beduepom (8 — 11 wyac.), korma He3axopsliee Ha
HOYb COJIHIIE, KAaK CIIEAYET, MPOrpeeT BO3AyX. BeTep Terbii, Foro-BOCTOYHBIN.

4-VII-33
Broporo urons manaHga HaKOHEL OTIPaBWJIACh Jaibllie U 0e3 3aTpyJHEHUH
nouuta 10 Heinet 3-ro Beuepom. [Ipomm mumo X3 (okono Bnagenus O0u B ry0y) u

! Typyxran (Philomachus pugnax) — ntuna cemeiicrsa bexacossix (Scolopacidae).

Xaunel, uinu BocTouHas kiayma (Larus heuglini) — ntuna cemeiicta Yaiikosbix (Laridae).
 Heya— ceno B HazpiMckom patione fImano-Heneukoro aBToHoMHOro okpyra (B 1933r. -
Smanbckuil OKpyT Y panabCKoi 001acTH).

* I'y6a — y3Kast mpoTsHKeHHAs GyXTa.
> Diptera — otpsan J[ByKpbUIBIX HACEKOMBIX, HIIU MYX.
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Puc. 4. Jlarepr A. Kamenckoro B yctie p. Heina (poro A.®. Kamenckoro).
Fig. 4. The camp of A. Kamensky near estuary of Nyda river (photo by A. Ka-
mensky).
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I'opnoro Xamanena. 3a X» peka pacuupsiercss B ['y0y - mupuHOii, roBopsT, B
80 km. lonro exanu I'yOol, korja He BUAHO OEpEroB WM JUIIb UHOTIA BAAIH TO-
SBUTCS Kakoi-HuOYy b Mbic. CHayasna KkaJyajuo. 3aTeM CTajlo COBCEM THUXO, U B Heimy
NpUexajiyd MpU 3aMevaTeIbHONW MOroJie U SIPKOM cosiHie. He BepuTcs, 4To rae-To
pszioM cTouT jea (puc. 4).

ITo Beduepam M BCIO HOYb JIETAIOT HEMHOTOYUCICHHBIE KOMapbl U MoIllku. Ha
COJIHIIE MX MOoYTH HeT. CeroJiHs noman nepBoro nayka.

Buepa (3.VIL.33) ocmoTpen 6 mit. ojieHeH camoeza', CTOSIIErO ¢ yyMoM B Hui-
ne. OHM ellle He BBUIMHSIM, a MOJTOMY HAIlyIaTh JIMYMHOK [ITOJKOKHOTO OBOA|
OBLIIO OYEHBb TPYIHO. Bee e yaanock BBISICHUTH, UTO OHU YK€ BBINLIH, & B MECTaxX
CBHUIILIEH OCTAINCH KYYKH BOJIOC, CKJIEEHHBIX THOeM. OJieHU ynuTaHHble, Obiku. Pora
MOKPBITHI HEOOJBIION MIEPCThIO, MOYTHU COBCEM pa3BuUThIe. PazHbix Bo3pactoB. Ty-
3eMIIbl PACCKA3BIBAIN, YTO OTXOJ MOJIOJHSKA B 3TOM roay HeGombioil. B PUK’e’
IO TBEPIIIH, UTO AeicTBUTENBHO TOIbKO 20—-30 % (Ha Bombiom SImare’ 100 %).

N3 PUK’a HanpaBisitoT MEHS Ha 2-H y4acTOK, PAaCHOJIOKEHHBINA BBIIIE I10 I10-
JyOCTPOBY, €XaTh TyJa HAJI0 Ha KaTepe. 1-i y4yacTOK COBX03a pacmoiioxkeH 3a 60 km
no p. Heima, HO Tam Bcero 2 crajga, yXe neperpykeHHble paboTHukamu. Tyna He
MyCKalOT, 005Ch, YTO CTajJa HE BBLICPKAT B SKOHOMHYECKOM CMBICIIE (CIMIIKOM
MHOT0 Hajio OyaeT msca u T.1.). Ha 2-m u 3-m yuactkax 11 crana, a 300TEXHUKOB U
npyrux pabounx maino. K Tomy ke 3TOT paiioH OoJiee HaceleH eUHOINYHUKAMH U
KOJIX03aMH, TaK 4TO Ha XyJ0W KOHEeIl MOKHO OyeT paboTaTh U B UX CTaJlax.

Hpizia cTouT Ha HU3BMEHHOM MECTE OKOJIO CaMoil BOJIbI - Ha peuke Heima B 1 — 2
kM oT ['yOn1. Beero nomoB ¢ 6ansimu u capasmu okoso 20. Tpu gactHeix 1oma. EcTh
MAarasiH HHTEIPATbHON KOOICPALIHH .

5-VII-33.

Ceromusi XOpoI110 CHAOIUIIY MPOAYKTAMH - MacliOM, caxapom, OapaHKamu, MbI-
JoM, yaeM. Bcee monydaem 6e3 HOpMBI, Kak paboTHUKK TyHIpbl. Houb cnianu oueHb
IJI0XO0 - Ha Kpbiie. HoCUIuCh Tydu KOMapoB, HE J1aBaBILKME BBICYHYTh T'OJIOBY M3-
noj nokpeiBana. [loroga oueHp xopoiias - 04eHb KapKo.

Kymasncs. Bona B Heine ouenp Temmas. Hago Bocmonbs30BaThCss M KymaThCs B
JICHb 3 pasa.

16-VII-33
11.VII nmorpy3unuce Ha karep «Bomuux» PeioTpecra. 12.VII B 6 wacoB ytpa

! YcTapeBiiee Ha3BaHUE TPYIIBI CAMOAMMCKUX HApOAOB (HEHIIBI, SHIIBI, HTAHACAHBI U Jp.), PO-
JKUBAKOIIMX Ha ceBepe Poccum.

? PUK — Pai{OHHBIiT HCTIONMHATEIBHBINA KOMHTET.

> Bomboi SImam — IOJIyOCTpOB SIMma.

* MuTerpanbHasi, WM CMEIIAHHAS, KOOTIEPAIUS, Pa3BHUBIIAsACS B OTIATCHHBIX paiioHax CeBepa B
1920-30roapl, oObeAMHSIA BCE BHIBI KOOMEPAIMH - MOTPEOUTEIHCKYIO, TPOMBICIIOBYIO, POH3-
BOJICTBEHHYIO, KPEIUTHYIO B €AMHBIA (PMHAHCOBO-XO3IMCTBEHHBIM KOMIIJICKC, HAIIPABICHHBIN Ha
peIIeHHEe COMATBLHO-9KOHOMUYECKUX MpobeM perroHa. Fimena cBOrO ceTh Mara3uHoB.
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ormibuid B E3enoBo 3a 120 kM ot Heiael (k ceBepy no 'yoe). B EzenoBo Obuin 14-
ro yrpoMm. Bo Bpems noporu cierka kaudano. HexkoTopeie 6onenu Mmopckoi 0osnes-
HbIO. ['OBOPSAIT, YTO JIeJ CTOUT TJIe-TO 3a MBICOM, OUYEHb OJM3KO0. TeueHus 3/1eCh Mo-
4YTH HET, U ero yaepxxkubaet Betep. Ha ['yOe Bce Bpemsi HebombIe BosiHbL. Berpa
npeo01aaT ceBepo-3amnaHble U roro-3amnaansie. beper I'yObl BbicOKHI, BpeMeHa-
MU OTCTYIIA€T OT BOAbI. E3€JI0BO pacrosiokeHo Ha TaKkOM HHM3KOM MbICcy. OHO co-
CTOUT U3 2-X JOMUKOB U lmanaTku. Psgom pacmnosiokeHsl 7 1IT. YyMOB HEHIIEB (ca-
MoeioB). Jletom pycckoe Hacenenue EzenoBa coctout u3 30-40 yeaoBeK JIOBIIOB.
3umoii ocraercs 7-8 yenoBek. JKUBYT B OUEHb IJIOXUX YCIOBUSX: U3 CEMBU B 5 ue-
JIOBEK, 3MMOBABILIEH 3]1€Ch, YMEPJIM OT UUHTHU 3, a OCTaJIbHbIE, KOTJa Mbl IPUEXAJIH,
HaXOJWJINCh B TAKOM ILJIOXOM COCTOSIHMHU, YTO MOYTH HE MOTJU roBoputTh. Kpome
TOT0, YMEP OT IIMHTHU U aNleHIUIUTA 3aB. [c1060 Hepa3zbopuuso]. Jletom prIOy J0-
BST HEBOJAMU JUIMHON 10 1 kM U camonoBamu. Ceiluac MHOTO PbIObI HE JIOBUTCS
(emre pano), 5 - 10 mynoB B nenb. Ceroans noimanu ocetpa Ha 1,5 myna Becom.

31eCh CUIIbHBIN KUIUIIHBIN KPU3KC, @ TOTOMY HaM MPUILIOCH BHICTPOUTH IlIa-
Jani, KOTOPBINM BbIIEN Ha ciaBy. Jlenanu u3 aepHa u A0cok. Bo Bpems nepBoro a0-
KIS Hayaj IpOTEKaTh, HO IOTOM 3aJeJIau.

19-VII-33

Ceituac 1yac HoOuYM, a 4 CHXKY Ha yJulE U ULy JHEBHUK. COJIHIIE MepecTao
HE 3aKaThIBAThCS, HOYM JIEJAIOTCA TeMHee. BeneMm odeHb HENpaBWIBHBIA U HEpas-
MEpPEHHBIN 00pa3 *KU3HU: CIIUM, KOTJa MPUAETCA, €IUM, KOTJ]a XOUeTCsl, OCTAIbHOE
BpeMsl WK Oe3/1eIbHUYaeM, WIH 1 cOOUpar0 HaCeKOMBbIX, WK ciopuM. CriuM Bce ke
IPEUMYILECTBEHHO JTHEM, T.K. HOUbIO OYE€Hb HAJ0€Al0T KOMaphl, KOTOPbIE CHaYaja
JOBOJMIIN IO KAKOTO-TO CTPAHHOT'O HEPBHOTO cocTosiHU. Teneps Oojee winm MeHee
IPUBBIK K HUM, a CKOPO, OYEBUHO, IEPECTAHY 3aMedaTh uX. Buepa BnepBble 3ame-
TUJI Ha KoMmapax HuM} kieunieil. [IpousBen nepBblil y4eT U BbIpabOTad KapTOUKY
yuyera. I3 235 OCMOTPEHHBIX 3apa)K€HHBIX OKA3aJIOCh JIMIIb 8§ MT. DTUX MEIKUX
KJIeHIeil TPOCThIM TJIa30M BUAHO JIMIIb KaK MeJIkue TOYKd. OHM CUAST Ha KOMape
no 1 — 3 wr. Pexe Oonbiie. MHOra mOKphIBalOT Bee Opromiko. CUAST Ha CIUHHOM
CTOpOHE OpIOIIKA, PeXe Ha TPyAN ¢ OOKOB, €Ile peke HA COUICHEHUH TPYyJId U TOo-
J0Bbl. MUKPOCKOIMYECKUX HCCIEA0BaHUN He mpou3Bojuia. CoOpaHHBIX [KieleH |
3aCIMUPTOBAJ BMECTE C KOMapaMu.

[Torosna Obl1a O4EeHb XOpOIIast, TaK YTO 5 KYIaJCs, XOTS U HE BbLIE3aI0 U3 CBO-
ero IMHEIbHOro KocTioMa. Cnalbiii 10xkHBIA Berep. CeroaHs moroja rnepeMeHu-
nack. Berep ycumuiics u 3aayn ¢ ceBepa. KomapoB cpa3y crano MeHbIIE.

22-VII-33

[To3a0bu1 Hammcath, 9TO B E3€710BO €cTh 2 OY€Hb MHTEPECHBIX THIA - OJIHH,
BopoH110B, TpOMBIIIJIEHHUK PBIOBI U 3Beps, dyuiliuid Ha 3ToM CeBepe. 3UMON OH
WU JIOBUT coboJiel moj CaMapoBbIM JIsi 300MAPKOB, WJIM MPOMBIIUISET PhIOy ca-
MOJIOBaMHU U MOPCKOTO 3BEpS, )KUBS B NajaTke Ha Jibay B ['y0e. Jletom Oosmbiie apy-
I'MX JIOBUT PbIObI HEBOJIAMU M caMosioBaMu. [[pyroi Tu erie 60jee HHTEPECeH - 3a-
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Be3eH oTiioM Ha CeBep ellle MajieHbKUM pebeHkoM. JKuBEeT BMecTe ¢ HeHIlaMu, U
IIOYTH y>KE Pa3yduyICs FOBOPUTH MO-pyccku. Korga Mbl COPOCHIINA €r0, HE HEHEL] JIU
OH, OH OTBETHJI YTO «OBLII PyCCKUM).

20.VII pano yTpom s moien Ha 0XOTYy, HO BEpHYJICS 0YeHb ObICTPO, yOUB JIUIITH
OJIHOTO XaJied. [[pyroi quuu nouTH HET.

BepHyJicst ¥ yBUJIEN, 4TO B MHTErpal IPHEXalN ONCHH W3 KOJIX03a. 3a JICHb /[0
3TOr0 AOTOBOPUJICS € YWIECHOM MPABIICHUs MHTETpaia, 4To MOeAy B 3TOT KOJIX03, T.K.
CTaJla COBX03a OYEHb JAJEKO M MOMNAacTh TyJa MOXKHO JIMIIb OY€Hb HE ckopo. [lns
paboTHI )K€ MHE BCE PABHO.

bricTpo coOpaiics u BMecTe ¢ IpyruMu HapTamu Bbiexal B 3-¢ (0oibpHOE) cTa-
10. [IpaBuTh 0OJIEHSIMU IPUILIOCH CAMOMY, a TOTOMY J10€XaJl C OOJBIIMMH ITPUKIIIO-
YEeHUsAMU: 3 pas3a nmajall, OJWH pa3 OTIIYCTWI HapThl, HECKOJIBKO pPa3 HE MOI 3aBOPO-
TUTh B HY>)KHYIO CTOPOHY. 2 pa3a pBaj YIpSKb.

Ot E3enoBo ropsl HaunHatotrcs 3a 3—4 kM. 31€Ch HAUYMHAETCSA TO IUIATO WU
IIJIOCKOTOpPbE, U3 KOTOPOI0 COCTOUT MOJIyOCTPOB. Bce OHO mepepe3aHo peykamu U
PYYbsiIMU, IPOTEKAIOUIUMHU B TIIyOOKUX OBparax. OBparv oueHb KpacuBbl U ITyOOKH,
C MeCcYaHbIMU OOpBHIBAMHU M HEOOJIBIIMMU y4aCTKaMU PEJIKOro JUCTBEHHUYHOTO Jie-
ca.

B nepByto nonoBuHy J0oporu noroja Obljia X0JI0Hasi, MOPOCHIT A0k b Koma-
POB OBLIO cpaBHUTENBHO Majio. OKkoyio 9 yac. Bedepa noabexain K yyMy €IUHOINY-
HUKa, T7€ U HoueBanu. OH sBisieTcst cepenuskoM u umeeT 700 oneneir. B uyme
KpOME HETrO JKEHa, JIeTH U, OYEeBHJIHO, cecTpa u OpaT. Kopmunu Hac yaem c Gapan-
KaMU M MEIBEKBUM caloM. XO3dMH pacckasbiBaji, 4To youn 3-x mexasenei. Ilo-
pPYCCKH HE TOBOpPUT. B uyme oueHb rpsi3HO U AbiMHO. HO yamiku jjisi 4asi Bce ke
MOIOT, BBITUPAs NAKJIEW WIM CTpyKKamu. Yal 3aBapeH O4eHb I'yCTO, TaK YTO IPO-
TUBHO NUTh. [IbIOT ¢ XJ1€00M, CyXapsMH WIH CYIIKaMU, MaKas UX B callo.

Crasl JOBOJIBHO XOPOIIO. YTPOM XO3SHH 3a0uia ogHOro oiecHs - ¢. Ioimanu
apKaHOM, YJIapWIH 1O JI0Y 00yXOM TONopa, a MOTOM 3ape3ajii B COEIMHEHHE 1IEU U
rOJIOBBI Y3KUM HOXOM, OYEBUJIHO B MPOJIOATOBAThI Mo3r. Bee celiuac xe Habpocu-
JIMCh HA CBIPOE MSCO. S Chell YETBEPTh MOYKHU U KyCOK KOCTHOTO Mo3ra. IlepBbIil pa3
ObLIIO OYEHb MPOTHUBHO. Bee muiu mociie efpl KpoBb U3 MOJ0CTH Tena. Bee aTo enu
0e3 xyeba, nuoraa u 6e3 conu. ChIH X035MHA BBICACHIBAJ U3 MEPTBOU MOJIOKO.

[Tocne enpr ObLT Yail ¢ xJ1€00M ¥ MEIBEXbUM casioM. [IpIOT, CHAS HA MIKypax,
BOKPYT MaJI€HbKOIro cToja BbIcOTOM 15-20 cM. B HEM yCTpOeH BBIIBUKHOM SIIIUK,
KyJa youpaertcs nocyna. Bce 370 HaCkBO3b IPOCAJIEHHOE U IPSI3HOE.

YyM 10BOJIBHO OOJBIION M BBICOKH, CIIUT W3 LIKYpP OJIEHS MEXOM BHYTPb.
JleTHUI1 4yM O4YE€Hb CTapblid U CBETUTCSA BO MHOrux mecrax (puc. 5). Coar noj mno-
JIOTOM W3 TPA3HOTO CHUTLIA.

23-VII-33
Bropas nosoBruHa foporu Obuia 6oJiee TpyJHas: Orojia cTajla OueHb JKapKas,

' Tosxe, 4TO MHTErpanbHAS KOOMEPALHS (CM. BBILIE).
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Puc. 5. A. Kamenckuii okono HerHenkoro uyma (¢poto A.D. KameHckoro).
Fig. 5. A. Kamensky near nenets tent “chum” (photo by A. Kamensky).
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23-VII-33

Bropas nonoBuHa goporu Oblia Oosiee TpyJiHas: MMOroja cTajia OuYeHb KapKas,
BETEp MOYTH CTUX U MOSBHIIACH Macca KoMapoB. Exanu cHavasia BMecTe ¢ APyTrUMHU
HapTaMu, ITIOTOM OHH yE€XaJlHu B JIPYI'YIO0 CTOPOHY, U S HE 3aMETWJI, KaK YBE3JIU MOM
Oarax. [Torom npunuiock 3a HUM crielMaIbHO €31uTh. Ha onenelt Havanu HanaaaTh
HEMHOTOYHCIICHHbIE CJICTTHUA M 0BOJA (Kak MX 3/ech Ha3biBatoT?). C HApT BUIEN ca-
JAIIErOCs Ha [BETOK OBOJIA — OUEBHAHO . 9 9 3a 10pory npujeTeno Bcero 3-4.

Onenu 3aMETHO pearupyroT Ha OBOJIa — OIYCKAlOT FOJIOBY K 3€MJIE, TPSCYT €I0.
Bo Bpemsi HamazneHusi oBoAa MEPECTAIOT €CTh M IEPEKEBBIBATH JKBAUKY. 3aMETHA
HanpspKEHHOCTh. OUYeBHJIHO, ceiuac enle TOJAbKO Hayallo JIETA.

Ha »ToT pa3 MHe nonanu 0oJjiee UCTOIICHHBIE OJIEHH, & TOTOMY IPHILJIOCh HX
OTZaTh XO34MHY, & CaMOMy IiepececTb Ha ero [oseHeil]. [lepeesxanu yepe3 oueHb
KpPYTbI€ OBparu, 4yepe3 KOTOPhIE W MEMIKOM-TO TPYIHO MpoOparhcs. OneHu JeTsST
1O/l TOPY, HAJETAlOT HAa KYCThl, OOJbIlIE UX CAMHUX, MPBITAIOT Yepe3 HUX, a MOTOM
BOJIOKYT HapThl. Eciin He ycTanu, To Ha Apyroil ckjioH rpaaycoB B 60-70 BOeraroT
PBICBIO C CEIOKOM.

ITepeesxanu peuky Hmxnsaa XaapiTra, OTMEUEHHYIO Ha Kapre. Ha pa3Bersiie-
HHH e¢ CTOUT KOpallb' Koixo3a. Koubst ero He BOUTHI B 3eMIIIO, a BCIAHBI B JIGHKa-
e KpectoBuHbL. M3ropoas ero Gosbiie 2-Xx METPOB B BhICOTY. Peuky mepeexanu
BOpoO, OHa He riIy0xke ¥4 MeTpa, 3aTeM Iepeexaiu Ha Jpyroi 6eper oBpara, HIMpU-
HOU B 2 — 3 KM, U, TIepeexaB eIle OJIMH Y3KUH, HO TIIyOOKHIl OBpar, yBUIaJIH JIOJITO-
*aaHHbIA yyM. K 3TOMy BpeMEHU OJIEHN COBEPILIEHHO BBIIOXJIHCH.

1 wacTo Gexan pAIOM C HAPTAMH, YAApsI OJICHEH TIOPOM’, 4 OHH BCE XKe LN
maroM. CoBCeM HENAJIeKo OT YyMa OJIMH OJIEHb YIall, U APYTHe €ro 3aTalluiu MOJ
HApThl ¥ IOPBAJIUA YIIPSKb.

Nrak, B cTtane s 6bu1 Beuepom 21.VIIL.

25-VII-33

Bot yxe 4 nHs, kKak s )KMBY Ha CBOEU MOCTOSSHHOM kBaptupe. Ee s moapoOHO
OTHIILY TIOTOM, TaK e KakK U CTaJl0, B KOTOPOM MPUXOJUTCS paboTaTh.

[Torona Bce 3TH JHU CTOMT OYE€Hb XOpolas (AJi1 tora, 3J€cCh €e CUUTAIOT IJI0-
XOH) - OYEeHb KapKo, roryboe HebO U cialblil ceBepHBI BeTep. ToabKo ceroaHs oH
HEMHOI'0 YCHJIMJICS, HO 3aT€M OIAATh CTUX. HocsaTca Tydun KOomMapoB, IIOYTH HE JAr0-
M€ BBIXOJIUTH U3 uyMa. Ternepp s MOHSII BBIPAXKEHUE - «3aXKUBO chelaT». OmHUM
yZapoM PYKH IO I'OJIOBE WJIM CIUHE OJieHs yOuBaenb X coTHsIMH. Pyka oT 3Toro
CTAaHOBUTCS KpacHOH. OBOX’ (imago) Takxke MOSBHJICA B OGOJNBIIOM KOJHYECTBE.
Jlymaro, 9To IOTOM €ro crtaHeT Oosbie. [IpousBen mpoOHBIM yUeT 0BOja Ha MIKYpe

! Kopainb — BbICOKHII JK€pAE€BOM WIIM CETYATHIN 3aroH [ OJICHEH.

2 Trop, uiu Xxopeit - TOHKUI JJIMHHBIN IECT, ¢ MOMOIIBI0 KOTOPOTO YIPABISAIOT OJICHSIMH.

3 KOoKHBIIT OBOJ - MOAKOKHBI OBOJ ceBepHOro onens (Oedemagena tarandi) — IpencTaBUTENb
cemerictBa Hypodermatidae otpsima JIBykpsuisix (Diptera). Ero nuunHKy mapa3suTupyroT B TOJI-
KO>KHOM KJIETUaTKE OJICHEH, BBI3bIBAsI CEPbE3HOE 3a00JI€BaHHE - 3IEMareHo3 OJICHEH.
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U Ha oJieHe. boree TouHble pe3yabTaThl, KOHEUHO, 1aeT mKypa. Ho 3ato 31ech Hemb-
351 y4e€CTh MECTa, Ha KOTOPhIE OBOJ] OTKJIAbIBAET SIUIIA.

Ha mikypy oBoJ yailie BCero caguTcs OKOJIO CaMOro Kpasi, pexe Ha 3eMIIIo, 3a
10 — 20 cm, u motom noJzeT. Eme pexke nomnajgaer Ha cepeauHy mKypbl. Ha onene
caMKa CaJIUTCs Yallle BCEro Ha OCHOBAaHUS HOT U KUBOT. Eciu oJieHb JIEKUT, cauT-
csl Ha Kpyn 1 60ka. YacTo mpuMeHsIeT «METO/I MONO0I3aHus», Kak U Ha mKype. Ko-
r7la caMKa BbIOpaja MECTO JIJIsi OTKJIAJKH SIUIl, a HA 3TO YXOJIUT 2-3 CEKyH/bI, OHA
MOBOPAYMBAETCA K HEMY OPIOIIKOM M BBIJBUTAET siiilieknan. B aTo Bpems, oueBu/I-
HO, IPOUCXOIUT Kiajika siull. OJeHH BO BpeMs JieTa OBOJA OUYEHb HAIPSKEHBI, TO-
JIOBY JIepKaT, HAKJIIOHEHHYIO K 3eMJie, HHOTIa PUKUMAIOT HO3ApH K 3emiie. Hoco-
BOro 0Boza' HHU pa3y He BHAeH (3TO HMOATBEP)KIACTCS HAIACHHBIMH JTHYHMHKAMH),
TaK YTO TAKOE MOBEJECHUE OJICHSI MOXHO OOBSICHUTD JIUIIb MOJHBIM HEPA3IUYCHUEM
BUJIOB OBOJIOB. DTO MOJTBEPKIAETCSI OJIMHAKOBBIM OTHOIIEHUEM €ro K OBOJY U
CJIETTHIO, KOTOPOT0, TPaB/a, MEHbIIE OBOJA, HO Bce ke MHoro. ClenHeil” 3aMeTu
HECKOJIBKO BHU/JIOB.

26-VII-33

OcMmarpuBasi 000ApaHHOTO OJICHS, yMepliero 3 AHS Ha3aJ U Ha4yaBIIEro pasja-
rathes, (BCkpbiTHe No2), HaIlel MacCy KaKMX-TO MyX C MOJIOCAThIM OPIOIIKOM, BO-
TKHYBIITUX XO0OTKH B MSCO M TaK IMOTHOIMX. MsICO MOJICOXJIO, M CBEpXy 00pa3oBa-
J1ach TBEpJlasi KOpouka (MHTEPECHO K BOIIPOCY O MEPEHOCE CHOMPCKOM SI3BHI).

[TaBminx oJieHEH 371€Ch IMOYTH HE 3aKaIlBIBAIOT, /1A M 3aKONATh BCEX HEBO3MOXK-
HO, T.K. B JIeHb, ceiiuac, rHOHYT 1o 8—11 mr. MoxkeT ObITh U 00JIbIIIe — BOBMOXKHO,
YTO HE HAXOJAT TPYIbI YIIEAIINX J1aJIEKO.

IToutn Bce 3TH OJIECHHM MAJAl0T, OYEBHIHO, OT THOMHUKOB, MOSBHUBIIMXCS Ha
MOYBE MCTOIICHUSI U 3apaKCHHOCTH OBOJAMHU. « HOMHHMKWY» BBIPaXXaloTCsl B aTpo-
¢buu KOXH, BOJIOCHI C HEE CMANAOT U HE pacTyT BHOBb. MecTaMM Ko)Ka OTCTAeT OT
TeJla U OTBAJIMBAETCS KycKaMu. MyCKyJibl OJT HEH OTMUPAIOT U CTAHOBSITCA 3aIlUT-
HOTO 11BeTa. BOJIbHBIX Tak OJICHEH OYeHb MHOTO U XOJST OHU B CTaje ¢ 000 IpaHHbI-
MU y4acTKaMu KOxu 10 15—20 cM IIuHOM Wiu ¢ IMOW Ha KaKOW-HUOY/Ib YacTH Teja
(B maxy), B KOTOPYIO BUIHBI CH3bI€ OTMEpIIME MbIIbI. Haie ctago modyTu Bce co-
CTOUT U3 OOJBHBIX OJICHEH, BBIOPAHHBIX U3 2-X JPYTUX KOJIXO3HBIX CTaj, C IMOT0JIO-
BbeM B 1500 - 2000 ronoB Kaka0e, MCKIIOYECHHUE COCTABIISIOT TOJIBLKO OBIKH, CITEIH-
aJbHO B3sIThIE JUIs nepeaBmkeHus. [loronoBse ero ceituac okosio 500 mit., cuutas
MPONABIIUX 32 3TH JHHU.

' HocoBoii 0OBOZ - HOCOIJIOTOYHBI OBOJ ceBepHbIX ojeHel, win muwino (Cephenomyia trompe
Modeer) — mpencraBurens cemeiictBa Oestridae otpsga JBykpeuibix (Diptera). Ero nuunnkw,
napasuTHPYs B HOCOTJIOTKE OJIEHEH, BBI3BIBAIOT CEPhe3HOE 3a00JIeBaHUe - Ie(PEHOMUO3 OJICHEH.

CrnernHu — KpOBOCOCYIIIME IBYKpbUIBbIEe ceMeiicTBa Tabanidae. OBofibI, B OTIIMUKE OT CICTHEH, HE
SIBJISTFOTCSI KPOBOCOCY MU HACEKOMBIMHU.
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[IporieHTHOE OTHOIIIEHUE MO BO3PACTy W MOy OTMedy motoM. Kpome cuiibHO
MCTOIICHHBIX B CTaje¢ IOCIEHHEE BPEMs MOSBIJINCH KONBITO4HbIE . HekoTopsie
O0oJbHBI cpa3y Ha 4 Horu. Takue He MOTYT XOAUTh, U UX 3a0MBAIOT.

ITacTyXM NPOCHIIN JIGYUTH OJICHEH, HO MPUILIOCH OOBICHUT UM, 4TO KOIIBITKY
€IllIe JIIOJU HE B COCTOSIHUU JieunTh. Ha 3TO OHM BO3pakanu, 4TO MOTYT IIyTEM CBSI-
3bIBAHMSI JKUJION 00X MOJIOBUHOK KOIIbITa BMECTE BbIJICUMBAThH OT Hee. Takke ro-
BOPHJIM, YTO TMOMOTAET MPOMBIBAHUE KOIBIT CIIUPTOM, €Cclii 0O0JIe3Hb HE MpoIia
Janblie KombiTa. Bo3MOXKHO, 4TO 3TO ObUIA TOJBKO MOMBITKA Pa3y3HATh O 3amacax
€ro y MEHs.

[Tactyxu 3TOrO CTasa BCe 3bIpsiHE. 3 MY>KUMHBI U 3 JKEHIIUHBI — UX JKEHbL. Y 2-
X II0 TOJA0BaON AeBOUYKE. JKUBYT 2-MsI CEMbSIMA — B OJJHOM YETBEPO, B APYTOM IBOE.
S mpuctan k mocienHuM. Bee TOBOPSAT MO-PyCCKH, XOTS 3/1eCh OOJIBITMHCTBO TOBO-
PUT MO-HEHELIKU U MOo-3bIpsHCKU. [lacyT osieHel mo ouepenn, XOTsI TBEP/IO YCTAHOB-
JIEHHOT'O JIE)KYPCTBA HET.

30-VII-33

27.VII r[epeKaCJIaJII/I3 Ha HOBOE MECTO, HO HEJaJeKo — 3a 4—5 KM OT IpeKHEH
CTOSIHKHM, MPUOIN3UTENBHO K ceBepy. CTouM Ha Ooliee 6€371€CHOM, POBHOM M CKY4-
HoMm Mmecre. [logpoGHee morom.

C 26-10 10 CETOTHSAIIHETO JTHS CTal MOSBISATHCS HOCOBOM 0BOJ (imago). Cero-
JHS €ro y»e€ 3HAUUTENIbHOE KOJIMYeCTBO. Ero moyTd CTOJNBKO K€ WIM HEMHOTO
MEHbIIIe, 4yeM KOxkHOro. CaMiioB He Buiesl. CaMKH MOMJIETAIOT K OJICHIO U KPY>KaTCs
BOKPYT TOJIOBBI U III€W, UHOTJIA OCTAHABIIMBAIOTCS HA MECTE U KaK Obl BUCST B BO3-
nyxe. BeIOpBI3THBaHMs TMYUHOK HE HAOIFOMaIT.

Ecnu camMky moiimMaTh ¥ JOBOJIBHO CHJIBHO CKaTh €i OPIOIIKO — MPOUCXOINT C
JIETKUM 3BYKOM BBINIPHICKMBAHUE JTUYMHOK, YaCTh KOTOPBIX OCTAETCS Ha SMIEKIIajie
B BUJIC KaILJIH.

JInurHKY OYeHb MEJKU (JI0JIM MM) M OBICTPO pacroni3arTcs 1o pyke. B cekyH-
Jy TPOMOd3al0T OKOJO | MM WM HECKOJIBKO MEHbLIE [ceepxy npunucano «0Oib-
ey | (Haio IPOBEPUTH).

JInurHKY BBIOPACHIBAIOTCS B KaIlJie KaKOM-TO JKEITOBATOM JKUIKOCTH.

Bce 6onbmme cobaku (7 1IT.) MOTOJIOBHO 3apak€Hbl, BEpHEE ObLIN 3apa’keHbI B
onmvxaimme qau (3 — 4 mHsS HA3a1) HOCOBBIM O0BOJIOM. Cobaku OBICTPO YCTAIOT IPH
roHbOE OJICHEW, YMXAIOT, KAIUIAIOT U JIeJal0T CBO€0Opa3HOe BBIAYBAHHE BO3AyXa
yepe3 HOC CO 3BYKOM, MOXOXKUM Ha XprokaHbe. OUeHb CHIIBHO CTpajaji OT 3TOro
nieHoK (4 — 5 mecsaueB) Kykna. Buzxan u BpemeHaMu OWICS, YTKHYB HOC B 3€MJIIO.
S mpobGoBast ero JeUnTh: JaBajl BABIXATh dPUP, a TOTOM B KaU4e€CTBE YUXATECIHHOTO
HachINaJl B HOC TabaK.

! KombIToO4YHEIE — ONCHH, GONBHBIE KOIBITKOI.

? KOIBITKA — KOIBITHAS GOJIE3Hb, HIIH HEKPOOALIIIIE3 CeBEPHBIX OJICHEH, I'yOUTeIbHOE GaKTepH-
anbHOE 3200JIeBAaHNE KOHEUYHOCTEH Y CEBEPHBIX OJICHEH.

3 31ech 1 ganee - mepeKaciaTh, KacIaTh - IEPEKOYCBBIBATE HA HAPTAX C OJICHSIMIL
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31-VII-33

XoTs ceiyac elie TOJIbKO yTPO, HO g He 3aMedan Y KyKiibl CHMIOTOMOB 3apake-
HUS HOCOBBIM 0BOJIOM. Ho, 1O Bceil BEpOSTHOCTH, JIMUMHKU MPOCTO MPOILIH B 0O-
jee riay0OoKHe HOCOBBIE MAa3yXy U TaM YKPEMWINCH.

Komapos ¢ 26.VII npubaun3ureabHo Takoe ke KOJIUYECTBO, TO €CTh OU€Hb MHO-
ro. OCHOBHOM JIET BEYEPOM U YTPOM — MEXKAY 3aXO0J0M COJIHIIA U Kapou. J[HeM Ko-
MapoB MOYTH COBCEM HET, HO OJICHS OYEHb CUIILHO OECIOKOSAT OBOJIa, HAMOOJIbIIIEE
KOJIMYECTBO KOTOPBIX [HAONI0MaeTcsi| B caMmoe )Kapkoe Bpems cyTok. [losromy cra-
JI0 OYeHb CHJILHO OECIOKOWTCS MouTu Kpyrible cyTku. C Bocxona conHia (3 yac.
yTpa) Ao 3axoxaa (20 yac.) [cTamo] MOYTH COBEPILIEHHO HE MAaceTcs, a KPYKUTCS U
MepexXoauT ¢ MecTa Ha MecTO. CHIIbHBIN TEIUIbIM F0KHBIN BETEP, AyBIINN BUEpa, CO-
BEPIIEHHO HE CHU3WJI KOJNYeCTBO 0BOJI0B. KoMapoB crano mensiie. Teneps BeTpa
OMSITh MOYTH HET.

Moriiek, 3a UCKIIFOUEHUEM €IMHUYHBIX YK3EMILISPOB, HET.

4-VIII-33

B nepBble unca aBrycra noroja cpasy U3MEHUJIACh K JIydiieMy (TI0 3AeIHeMY
MOHSTHIO), T. €. CTAJIO 3aMETHO XOJIOJHEE, MOyl OYeHb CHUIIbHBIN CEBEPO-3ariaIHbIHI
Berep. KomMapoB ¥ MOABUBIIMXCS 32 3TH JHM MOILIEK B 3HAYUTEIHLHOM YHCIE KaK
pykoii cHsuto. OBoJla Tak ke IMOYTH HE CTajo. 3a 3TU JIHU Hallesl caM OJHY JIMYMH-
Ky KOYKHOTO OBOJIa B ObIKE, HAIOJIOBHHY BBUIE3IIYIO U3 CBHILA U KHUBYIO. ['HOS 1O-
ytH He Ob110. Kpome Toro, oMH pa3 nmacTyx NpUHEC UM BBIAABICHHYIO U3 ObIKa JIM-
YUHKY U [APYTYIO], B 3TOT K€ J€Hb HAWJIEHHYIO Ha 3emiie (TJIMHUCTAsl, BHITONITAHHAS
IJI01aJIKa OKoJIo yyma). Bee 3 [nnunHku | 3aMKCUPOBAHBI.

Buepa (13 4. — 23 4.) Kacianuch KAJIOMETPOB 32 7—8 OT NPEKHEU CTOSTHKH.
Kacnanue 1o ¢ 60apIIMMH TPUKIIOUYEHUSIMU, MHOTO pa3 JIOMaJIUCh HAPTHI U Naj1a-
au oneHu. [Toaromy Tak gonro exanu. Betanu Bramm ot peyku OKOI0 OOJIOTHCTOTO
oBpara. Mecto erie 6osiee poBHOE, UeM Ha 2-i cTOsiHKE (erie Omke K BOAopa3aeity
noyiyoctpoBa). OBparu 6oJiee mosiorue u 0e3iecole.

5-VIII-33

CerojHs morojia onsTh *apkasi. Bo BCIo CBETUT COJHIIE, U BETpa MOYTH HET.

OnsATh MOSIBUJICS OBOJI, KOKHOTO 0OJIbIIIE, 4eM HOocoBoro. [Ipon3Ben y4yeTsl Ha
oneHsax. Komapsl ecTh B HE3HAUUTEILHOM KOJIM4ecTBe. MOIIeK HeCKOJIBLKO MEHEe.

[To-HEeHeIKH STOT MeCsIl Ha3bIBACTCS MIOJIU-UPE — YTO 3HAYUT «OBOJHBIA Me-
csaty. O4eBUIHO, JIET 0BOIA OyAET MPOIOJKATHCS 10 CEHTSIOPS.

Bunen, xak cobaka ena caMKy KOXXHOTO OBOJIa, @ pPaHbINe, KaK OJICHb - BHIUH-
XaHHYO UM K€ JIMIUHKY TTOJIOCTHOTO OBO/IA.

8-VIII-33

C 5-ro moroma mocreneHHo xosiogana. CerogHs [nyer| BOCTOYHBIM BETEP
cpenHen cuibl. MOpOCUT OYEHb MEJIKUU J10K1b, IOX0KUM Ha TyMaH. Het Hu oBoa,
HU KOMapoOB, HU MOLIIEK.
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Hekoropble cobaku OblIM 5-r0 — 6-ro OMsITh 3apakeHbl OBOJAOM, YTO BBIpA3H-
JIOCh B TIOBTOPHOM TOSIBJICHUU MPU3HAKOB 3apa)KCHUs, OMMCAHHBIX PaHbIIE, U T0-
YTH MPEKPATUBIINXCS 32 3TH JTHH.

Kpome Toro, 3apasmics OOuH W3 MOJYTOPAMECSUHBIX LIEHKOB (Bcero 4 mir),
paHee He 3apakeHHBIX U3-3a MOYTH KPYTIIOCYTOYHON )KU3HU B UyMe.

3apakeHHe y HEero BBIPAa3UJIOCh B JIETKOM XPIOKaHbE HOCOM (OYEHb MOXOKE,
YTO BO3JyX BTATHUBAETCS, XOTS IO JIOTUKE JTOJKHO NMPOUCXOJUTH BblayBaHue). Ta-
KOE «IYyThe» MOBTOPSETCS uepe3 Kax/able 2-3 CEeKyHJAbl U MPOIODKAETCA ¢ HEOOIIb-
[IMMHU [IEpEPHIBAMH OKOJIO CYTOK MJIM HEMHOTO OoJiee.

Pexxe Takue IBUKEHUS MOSIBISAIOTCS U 1o3aHee. Bee ato BpeMst (¢ 5-1o 110 8-10)
Ha0II01aI0Ch OOMIIBPHOE MCTEUYCHUE U3 HOCA, OYCHb JKUIKOM KoHcucTeHuu. Cocto-
SHHE >KMUBOTHBIX B BBICIIEH cTereHu Oone3HeHHO. PasnpakeHue, Mo-BHAUMOMY,
OYeHb CHJIBHO: IEHOK BpeMs OT BPEMEHH (NEpBbIE CYTKH) MOBH3TMBAET U PEIKO
YIXaerT.

7-ro mpoOoBaJl IIEHKAa JeYUTh 3PUPOM U TabOAKOM, HO MOJOKUTEIbHBIX pe-
3yNbTaTOB HEe HaOmroaan. OueBUHO, TabaK HEJOCTATOUHO HANIEKHOE YMXATEIbHOE
— cobaka HaYMHAET YMXaTh TOJIBKO Yepe3 HEKOTOPOE BpeMs MOCTIe JICUCHUS, a TAKKe
COMHUTENBHO, 4TO 3(UP 3aCTABIAET JIUIYMHOK OTKPETUISATHCS.

K coxanenuto, HUKaK HE MOTY HalTH AMIl KO)KHOTO OBOJa, XOTSI M MPOOOBAJ
UCKaTh UX, BbIIEPTHUBAsI BOJIOCHI U IPOCTO OCMOTPOM LIEPCTH.

11-VIII-33

B npopoipkeHne BceX 3TUX JHEM, BKJIIOYAs U CErOAHAIIHUM, MOT0/1a CTOUT BCE
Takad xe. YacTo uaer noxab, mo HouaMm TymaH. COoJHIA No4TH HET. TeMHeTh Hauu-
HaeT okoJjio 7 yac. B 8 gac. coBceM TeMHO.

9-ro u 10-ro memuoro Ob1 OoseH. Temmepatypa moxomuna 1o 38,2°, HO Bce
CKOPO MPOILIO.

Hetr Hu oBoma, HM KOMapoB, HU MOIIEK, HU ClenHed (MX yKe B TMOCJIeAHUE
KapKue JHU MOYTH He ObLIO).

S ocmatpuBan ObikoB. [lycThie siilla KOXKHOTO OBOJA HAIIEN JIWIb HA OJHOM.
Ha Ttpex namien HeBbIIEANX, CYXUX JUIUHOK. VX 3adpukcupoBai. Mckan Biieit Ha
yIIax, Ho 0e3pe3yJIbTaTHO.

14-VIII-33

IToroma Bce Takas e xonomnas. Jloxas uuer pexxe. Cepoe He60. ComHIle mo-
gyt He BbIXOAUT. Cnalwiii Betep. KomapoB, Tak e Kak M MOIIEK, OY€Hb MaJo.
OBosoB Her. Mckan Ha onensx Bmieif, Mallophaga', GeckpbLiylo MyXy, HO HHYEro
He Hamea. Sun Ha OJIEHSX OYEHb Majo, TaK 4TO Y4YeT MPOU3BOJUTH IOKAa HEBO3-
MoxHO. OCHOBHBIE MeCTa UX PacHoioKeHust — 3To 6oka. Korna onenp siexur, 9 9
OBOJIOB MOJIOJI3AI0T U OTKJIAJBIBAIOT [siflla] MMeHHO Ha Ooka u Oenpa oyieHs. Pexe
Ha IJieud U niero. Eciam sina HaujaeHbl Ha OJHOM BOJIOCE — 3HAYUT HA COCEIHHUX

'Mallophaga — mapasuTiueckue HacekoMblie oTpsiaa ITyXoemsl.
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ecth emie Kyukd. O4eBUIHO, § 3a OJMH MOMAJET K OJCHIO OTKJIAbIBACT HECKOJIBKO
Ky4eK, CUJsl Ha OJJHOM MeECTe.

[TocneBaer Moponika. OHa yke KpyIHas, HO MOYTH 3ejeHas. Jpyrux sroj He
BUJIETL.

XKyxkoB nmouru Het. Hemuoro Carabidae v KpynHBIX IOJITOHOCHKOB.

22-VIII-33

Omnsate mpuxoauTcs nucath o noroje. Bee nuu ¢ 14.VIIIL. ona Obuta nepemen-
HOH, T. €. BpeME€HaMu IIeJI JO/lb, BpEMEHAMU CBETUJIO COJHIE. Berep myn camoro
Pa3HOOOpa3HOTO HAIpaBJICHUS U CUJIbl. B HEKOTOpBIE JHU OYEHh MHOTO KOMapoB U
MOIIEK, MPUMEPHO B PaBHBIX KojuyecTBaxX. OOOMX BMECTE CTOJBKO K€, CKOJIBKO
OBLJIO KOMApOB B KOHIIE UIOJS, T. €. KOMApOB CTAll0 MEHBIIE C YBEIUYCHUEM KOJIHU-
YecTBa MOIIEK. B coiaHeyHble AHU HEOOJIbIIOE KOJUYECTBO OBOJA, KaK KOMXHOTO,
TaK U HOCOBOTO.

Komapsl 1 MOIIIKM HamagaroT TPUMEPHO B OJHO U TO kK€ BpPeMsi U IPHU OJUHA-
KOBBIX TEeMIEPATypPHBIX YCIOBUSAX. MOIIKM HECKOJIBKO 00JIbIlle OOATCS BETpa U Me-
HEE - COJIHIIA.

23-VIII-33

ITorona Takas >xe. OBOJIa 0OYEHb MAJIO, Ja M TO TOJIBKO B caMO€ KapKoe BpeMms
cyToK. CeroJiHs TOYHO BBISICHUJIOCH, YTO OYyT IPOBOJNUTH 32001 KOIBITHBIX B E3e-
70Bo. Toraa u s moeay ¢ BBIJICACHHBIMUA CAaMBIMH OOJIEHBIMH OJICHSIMH.

ITagexx oneHel celyac HMJET IMOYTH HMCKIIOYUTEIBHO 3a CUET KONBITOYHBIX.
«CMepTeENpbHO» HMCTOLIEHHBIE U «THOWHUKOBBIE» BCE MEPENOXJIH. KONMbITOUHBIX B
cpeaHeM B IeHb ymupaer 6—10 mr.

Ounmarores pora y XOpOBl. CerogHsi 0IHOTO MPUYUYEHHOI'O K €3]I¢ XOpa Ka-
CTPUPOBAIM IPOCTHIM Pa3pEe3aHUEM U BBIHUMAHUEM CEMEHHUKOB.

Ouyenb MHOTO MoOIIIEK U KoMapoB. [IepBrIX nenaercs 00bIle, YeM BTOPbIX.

OueBuyHO, B OnrpkaiiiemM OyAyiieMm 371ech IPUAECTCS OpaThesl 32 KOMCOMOJIb-
cKyro paborty. [Tpuexan cexkperapp ssuerku (KOYEBOK).

30-VIII-33

ITorona yxynmmunack. IIpeobmanaer mioxas. Yacro qoxap. 28.VIII 33 Briexa-
mu ¢ 4-oii crosiHku (Ha Hee nocnanu 4.VIIL.33) B E3enoBo, co cTagoM KOMBITOYHBIX
B 206 ronos. loporoii npomnano okono 20 mT. CaMbIX XOpOUIUX U CaMbIX IJIOXHUX
octaBunu. HoueBanu 2 Houn B TyHzape. Pa3zBoawim kocrep. Kpome msaca Huuero He
obu10. B E3enoBo npuexanu 30.VIII B 3 yaca nusa. Ceiiuac craso nacercs HeJaueko.
Bynem npoBoauTh 3a00il, Kak TOJBKO MNPUEAYT WIEH MpaBiI€HUS KOJIX03a U
BeTdenpamep YapsHoB. XOTs JWI J0XKIb U OYCHb YCTalIH OJCHH, JT0€Xal BCE XKe
xopoiuo. 3aeck npodyaem 3—4 nus. Hago 06s13aTenbHO OTIPaBUTh JOMOK MTUCHEMO.

! Xop — HOJI0BO3PENBIN ObIK CEBEPHOTO OJICHS.
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2-1X-33

OTH ITHU OYEHb CWIIBHBIN CEBEPO-3aMAHBIA BETEP U IJI0XAsA, XOJIOIHAs OTr0a.
N3-3a BeTpa He uuer karep. TOJBKO CEroaHs BETEp Hayall CTUXATb, U MBI BCKOPE
KIEM KaTep.

XoTs u npuexanu YIbsSHOB U ['peOHEB, 3a00iKy HE HaUMHAEM, T.K. MHTETpaj
HE MPUHUMAET Msica u3-3a HeMMeHus: BecoB. [lomywyaem xie® u caxap. JKuBem Ha
ATOM ILITIOC MSCO U PbIOA.

9-1X-33

4.IX HakoHeI| npHUIa peibHuna’ PRIGTpecTa 38 MSICOM, M MBI HAYaId 3a00MKY.
Jlo 3TOro BBICTPOMJIM 3a00WHYIO IUIOMIANKY, T. €. 4 cToj0a C mepeKiIaiuHaMu U
smamu. Ha cronbax ycTpoeHsl mogo0us OJI0KOB JJIsl TIOXHATHSI TYIIIH.

B nepBriit nens o6oapanu okono 80 romos. OcTtanbHOE - BO 2-0H J1eHb. B pas-
JIeJIKE Tyl MPUHUMAJIM YYacTUE HEHIIbI-€MHOJMYHUKH, KOTOpbie B E3enoBo noBsT
pbiOy. BepHee He noBsT, a endr, T.K. 32 BCE JIETO JOOBUIM CAaMOJOBaMU U HEBOJAOM
MEHbIIIE TOHHBI, TOI/Ia Kak Opurajga BopoHII0Ba BBINOJHAET YK€ BCTPEUHBIN IJIaH.
[Taek UM JaroT, JEHET y HUX MHOTO C 3UMBbI, TaK 4TO, IO UX [MHEHUIO|, MOXKHO HE
pabotatb, He 3a00TsAch 0 Oyayuiem. [Tokymnanu y Hac Msico u royioBsl. JleHer y Hux
MHOT0, @ [IOTOMY KYIIHTh y HAX HOX MOYHO TOJBKO 33 MOCTEIb .

BaBoem ¢ YabsHOBBIM Ha OOJIBIIION JIOJKE €3AMIH Ha peIOHMIYY. OHA CTOMT 3a
0,5 kM oT O6epera Ha camMmoM OypyHe.

bbi1 cunbHBIN ceBepo-3amaHblil BETEP, U MbI €Jie COpaBIsIuch ¢ Jogkou. C
TPYJIOM TPY3UJIH Ha PHIOHUILY MSCO.

beur ciywair ¢ mpuka3uumkoM uHTerpana. OH, HE CIPOCSChH, YLIEN CTPENSTh
0JIeHEH, OOJIbHBIX KOMBITKOM, W 3aCTPENIUl OYEHb XOPOUIEro MepeI0BOr0 MEpHUHA.
Ha cnenyromuii 1eHp €ro CyJIuian CEJIbCKUM CYJIOM M IPUTOBOPUIIMN YIIATUTh CTO-
uMocCTh osieHst 33 py0. u, kpome Toro, k mrpady B 20 pyo.

CHauvasia X0TeJI OCMaTpUBaTh BCEX OJIEHEW ¢ y4eTOM Bo3pacta u nojna. Ho ato
HE yJAJIOCh, T.K. CHUMAIOT Cpa3y MHOIO HApOJAy WM LIKYpbl NEPEMYTHIBAIOTCS, TAK
YTO €CTh BO3MOXKHOCTH OIMOKHU. Kpome Toro, mpu CHATUU MOCTENEH HAa HUX OCTaB-
JSAIM OYEHb MHOIO MYCKYJIOB, KOTOpbIE MEHIAlOT cyuTaTh cBUIIM. Ho Bce ke
ocmotpen 20 ¢ HeOoNbIIUM MOCTeNel, BbIOUpas Haubosee YUCThI OOK U yMHOXKasI
3ateM Ha 2. MoJoAbIX TUYUHOK OOHAPYKUTh HE yAAJIOCh.

Komapos HeT coBcem. Mok OIMHOYHBIE.

10-IX-33

6.IX.33 r. HaKoHel 3aKOHYMJIM 3a00WKY U YTPOM 3TOTO JHS BBIEXaJld 0OpaTHO
yepe3 HanumonaneHbelii coBer. B E3enoBo morepsiin yacTh 310pOBBIX OBIKOB, a IO-
Tomy n0 Ham. coBera exanu, KTo Ha 3-X, @ KTO ¥ Ha 2-X ObIkax. Jlymanu, 4yTo mpo-

1
31ech, 04EBUAHO, HEOOIBIIOE CHENUAIN3UPOBAHHOE CYIHO.

? [ocTesb - Henast MKypa CTApOro OJICHS, CHATAS B 3UMHHUI TIEPHOJ M HCIIOIb30BABIIASCS KaK

MOJICTUIIKA JIJIS CHA.
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nasmue npuuy tyga. Ho B crage Ham. coBera nux He 0Ka3alnoCh, TAKKE KaK U B
cTaje eqUHONMYHUKOB HbIbl. 3-€ HallMX OCTaNMCh UCKAaTh IPOMABLIMX, a4 OCTAJIb-
HbIE JBUHYJIUCH nanblie. 7.1X.33 BeyepoM npuexaiv Ha NPEXHIOK CTOSHKY 4YyMa U
CTaJu HCKaTh HOBYX0. Ho cmycrwiace temHas Houb. IIpunuiocs 3anoudeBaTs B
TYHJpE.

Ha cnenyromiee yTpo HaluIM 4yM Hallero KOjaxo3a U B MOJIJICHb, HAKOHEL, Obl-
JIM B HAIlIEM YyMe.

Jlopora Obula O4Y€Hb TpyJHas, U g HE pa3 MPOKIUHAI ce0s 3a TO, YTO Moexal Ha
3a00iiky. Bce peuxu u3-3a J0XkKAeH NEpernoNHUINCh, U OAMH Pa3 Jake MPUIUIOCh
paszeBaThCsl U MEPEHOCUTH Ipy3 (xi1e0) Ha cebe. Boma noxoauna crosimeMy Ha
HapTax J0 KojeH. B apyroil pa3 mpu mepeTacKMBaHMM MeEIIKa xjielda depe3 peuky
ynajg ¢ HUM Ha CEpelMHE, M3-3a YEro OKa3aJICs MOKPBIM JO I0sCA U MEPEMOYMII
xs1e0. Ho cnan B TyHApe Xopouio, T.K. Y MEHs Obl1a Majuiia, KOTOPYIO S BBIMEHSUI Y
bypnaesa, a Tak)ke HanoOJIOBUHY MOKPBIM CITAJIbHBIM MEILIOK.

BoponiioB B E3enoBo pacckazan MHe, Kak OH JIOBHIJI coOoieid. JIoBuiau oHM 1o
pexke CocbBe Hemaneko ot CamapoBa Ha Ypane. Jlemaercs 3To Tak: 6e3 cobak B
OJIMHOYKY WJIM BABOEM HAXOJSAT cjel cOOO0JIsl IO CHETY U UIYT M0 HEMY, Jiejast BOJI-
HOOOpa3HbIe 3aX0Jlbl TO BIPABO, TO BJIEBO, IOKAa HE HAaWAYT KoHua ciena. Crenas
KpYT Ha JbDKaX BOKPYT MECTa, I/l IIPEAIoIaratoT, 4To 3ajJer co00b, IPUCTABIISIIOT
MOYTH 3aMKHYTOM JTyTOi#l CeTh, MOCIIEC Yero OJUH OXOTHUK BBITOHSET COOOJIS, a Ipy-
IO MIET B HE3AKPBITOE CETHIO IIPOCTPAHCTBO, CTApPaAsACh HE NMPOIYCTUTH €ro. JKema-
TEJBHO CETh CTABUTh 3aMKHYTHIM Kpyrom. ['oBopui, 4To, X0Ts cO0O0JIb U Ja3aeT 10
JEPEBBSIM, OH MPAYETCs ITOYTH BCET1a BHU3Y, IO JIECUHAMH, ITHAMHU U I10J] CHETOM.
CnaBanu coboseil B MymrHOW MUTOMHHK Okojio CBepanoBcka. OTBETCTBEHHBIN Y
Hux O0bu1 Mamun. Kpome cobouns noBunmu kynui. Ha moii Bompoc, korga y cobomneit
IPOXOIUT T€UYKa, OTBEYAJ, UTO B (peBpaje Hiu MapTe.

OToil 3uMOil OHM MpoMBILULLUIM PbIOY (oceTpa) B ['yOe, »uBS B majarkax Ha
JBy ¥ OUTH 03 Teruioi ofexanl. B pe3ynpTaTe OH 0OMOPO3UIT HOTY.

Hano, HakoHel, onucarh TyHAPY. Sl JOCTATOYHO MO3HAKOMMIICA C HEH, 4TOObI
cIenarh 3TO.

Mausrii Sman' IpeJICTaBIseT COOOM IIaTo, JIMINb CJIErka MOBBINIAIOIIEECS K
LEHTPY IOJIyOCTpOoBa. MecTaMu BO3BBILIAKOTCA PEAKUE XOJIMBI UM COIIKH, CIIyXKa-
1I1e JJIs1 ODUEHTUPOBKHU HACEJIEHUIO. BECh MOIyOCTpOB U3pe3aH MHOTOYUCIICHHBIMU
oBparamu ¢ pydbsimu. Yem Ommke k OO, TEM OBparu CTAaHOBSATCS TIIyO)Ke U IIHpe.
Bepmmnbl ux miocku v 60710TUCTBL. B cpenHemM TedueHHu MOSBISIOTCS HETEpeChl-
XaIOIKE PYYbH, NIEPEXOISIINE 3aTEM B peUKU. PaBHHHHBIE MeCTa ITOJIyOCTPOBA MO-
KPBITBl UM KyCTaPHUYKOBOW TYHAPOM C ydacTKaMu sireiis, uiu Oosotamu. Pactu-
TENbHOCTh TEPBOI MPEACTABISAIOT PAa3IMYHBIE BUIBI JUINIAWHUKOB, OaryJbHUK U
ACOJHUK: MOPOLIKA, rojiyorka u ap. B cyxux mectax ¢ MIMHUCTOW IOYBOMl BCTpe-
YaOTCSl YYACTKU IISITHUCTOM TyHApPBL. [ITHA mOYBBI, HE3aKPBITOW PACTUTEIIBHO-

"Mannbrit SIman — Ta30BcKHit MIOJIyOCTPOB.



277

CTBIO, JOCTUTAIOT | M B uaMeTpe Mpu NouTu Kpyrioi popme ux. fArens B NsATHU-
CTOW TYyHJpE ropa3zio MEHBIIIE, YEM B MPEABIAYIIEA ONTUCAHHOM.

B y4acTku OTHOCUTENBHO CyXOM TYHIpPbl BKIIMHUBAIOTCA KyCKH 0OJIOT, MECTa-
MU TEPEXOISAIINX B «Xacblpeu» T. €. 0010Ta, TIHYIIHECS Ha HECKOJIbKO KHUIOMET-
POB, 0IHOOOPA3HOM, POBHOM TJIOCKOCThIO 0€3 KoueK. OHU MOKPHITHI CharHOBHIMU
MXaMH U OCOKaMH, KOTOpbIE MPEJCTABISAIOT Kak Obl BTOpOM sipyc. Arenelt coBcem
HeT. O4eBUAHO, 3TO BhICHIXarolmue o3epa. CyllecTBYIOIIME O3€pa PACKUHYTHI 110
Bcel TyHape. OOBIYHO OHU MIPUMBIKAIOT K XaChIPEsM.

Kuzup B TyHape serom kak Obl 3amupaeT. BojomnaBaromiasi nruna >KUBET
TOJIKO 10 O0JbIIKUM 03epaM. KyponaTku B 3TO BpeMst rojia BEAyT CKPBIThIA 00pa3
XKU3HU. MENKUX NTUL O4eHb Majo. M3 XHWIMHUKOB BCTpPEUArOTCS OpJIbI, KpeyeTa U
Ip. DTO MOYTH €JUHCTBEHHBIE, Opocaroluecs B riaza oourarenu TyHApsl. 13 mie-
KONUTAIOIINX BCTPEUYAIOTCsl Oyphle MEIBEIM, BOJKHU (KaK T€X, TaK U APYTUX - HUKO-
ra He YBUUIIB), Ieciibl (OJMH pa3 CIbIIIAJ, KaK Jas), 3alilbl (BUAeI 2 uiu 3 pasza
B KyCTax) U JIECMMHMHIU (X HE BUJEN HU pa3y, Tak ke kKak u jgucun). [lo O6u noBst
TIOJIEHEW Ha caMOoJIoBbl. Celuac Havyascs MpoJeT ryceu.

W3 npeBecHOU pacTUTENBHOCTH BCTPEUAIOTCS: KapJIMKoBasi Oepesa, pa3indHbIe
UBbI, 0JIbXa W JIMCTBEHHUIA. bepe3a M KapiMKOBbIe MBKU BMECTE C OaryJbHUKOM
MOKPBIBAIOT OOJIBIIYIO YacTh MOBEPXHOCTU TyHAPHI. KyCTHUKM nenaroTcs BHIIIE B
OBparax U HU3MHaX. B MecTax, 3aKpbITBIX OT BETPA, UBBI JOCTUTAIOT YEIOBEUYECKOTO
pocta. Onbxa pacTeT MO CKJIOHaM OBparoB Oimke K mobepexpro. JlMcTBeHHHUIA
TaK)Ke IMpeodsiafaeT 1Mo oBparaM B CpPEeHEM UX TeUeHUH. PacTeT kKak Mo CKJIOHaM,
TaK U [0 BEpXy MX. Pexe Ha pOBHOM MeCTe HEJAJIEKO OT OBParoB. I'yCTBIX JIECKOB
Hurae Het. Takue peikue CKOIUIEHHS JIEPEBbEB 3bIPSIHE HA3BIBAIOT poliaMu. I'oBo-
pSIT, 9TO I0’KHEE €CTh HacToAIIas Oepesa.

11-1X-33

Heckonbko MHOM XapaKTep HOCAT CKIOHBI U BEPLIMHBI CKIOHOB OBparos. [1ou-
Ba 3/lech HauboJjiee cyxas, T.K. CYIIECTBYET MOCTOSIHHBIA CTOK BOJABL. M3 ApeBecHoM
PacCTUTENBHOCTU BCTpEYaeTCsl KapiimkoBasi Oepe3a U KapiukoBas uBa. Ha cambix
CyXHUX MECTax - JIUICTBEHHULIA. MHOI0 pa3jIMYHbIX BUJIOB JIMIIAMHUKOB, KAK HAKHUII-
HBIX, TAK U KYCTUCTBIX.

[lNonyOuiia 1 6pycHUKa 37€ch MpeoOaaaaroT nepea ApyruMu sirogamu. Berpe-
4aeTcs KaKoi-TO XBOIIL ¢ OYEHb JUIMHHBIM KopHeM. ECTh KaKoe-To MOTHLIBKOBOE .

JlHO oBparoB moutu Bceraa 6omotucto. W3 pasHOTpaBbs mpeoOnamarT pas-
JUYHBIE OCOKH, Ha O0JIee CyXUX MECTax SITOJAHUK - MOpoIIKa u ronyouna. Cdarto-
BbIC U PEAKO OJICHbU MXH. TallbHUK B OBpAarax MHOTJA AOCTUTAET YEIOBEUECKOIO
pPOCTa U PACTET 110 PYUYbSIM U PEYKaAM.

! MotsutbkoBbie, mimm BoGossie (Fabaceae, min Leguminosae) - ceMeiiCTBO IBYIOJIBHBIX LBETKO-
BBIX PACTEHUM.
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Ceiluac IUCThS KapJlUKOBOM Oepe3bl U HEKOTOPHIX BHUJIOB UB HAYMHAIOT XKeJl-
TeTh U KpacHeTh. Houblo Ha JyXkax Jiell, a Ha TpaBe MHEH, MOATOMY YTPOM CTaJlO
JIETKO €3/IMTh Ha HapTax.

[TouBBI COCTOAT U3 MECKa WM TJIMHBI B Pa3IUYHbIX KoMOMHanusIX. Berpedaer-
csl naxe roiyOas rivHa. Beunas mMep3iora B pa3HbIX MeCTax JICKHUT JIETOM Ha pas-
HOM riyOuHe. Tak Ha pOBHBIX MECTax B Hauajie aBrycTa OHa 3ajierajia Ha TiyOuHe
20 - 25 cM. Ha ckiioHax e OBparoB, paHee MPOrpeBAaEMbIX COJHIEM, B NECUAHOU
MIOYBE BEYHAsI MEP3JIOTA 3aJieraeT riIy0xe 2-X METPOB.

Peunasi cucrema mosryocTpoBa COCTOUT U3 pek 2-x OacceiitHoB — O6ckoro u Ta-
30BCKOro.  HuKakuX 3¢eMHOBOJIHBIX U MIPECMBIKAIOLIUXCS HE BUEN, XOTA Y IJIbSTHOB
Y TOBOPUT, YTO OKOJIO KOpajisi O4€Hb MHOTO Jsryiiek. M3 ppi0 B MENKUX pydeiikax
BCTPEYAIOTCSI KaKWE-TO MAJIbKU TECTPOro mBeTa. Bo3MOXHO (opesnb, TOBOPST, UTO
s3b. BHYTpH y oiMaHHOM pIOBI OBLIT OONBIION TIIHCT.

N3 HacekoMbIX B TYHJIpe MpeoOIialaloT pa3iuyHble ABYKpbUIbie. MOXHO Mpsi-
MO CKa3aTbh, YTO TYHJpa SIBJIAETCS I[aPCTBOM ATHUX HaceKombiX. Komapbl, MOIIKH,
0BOJIa U COOCTBEHHO MYXH - BOT OCHOBHBIC SJHTOMO-00OUTATENH TYHJIPHI.

[Ipocreiiline HacEKOMbIE OYEHBb PEIIKH, KJIOMBI TakK ke, (MPSIMOKPBUIBIX HET
COBEPIIIEHHO) [ceepxy npunucka: «omunodka, 20-ro moitMan KoObUIKY» |, TOJICHOK HE
BU/IEN, CTPEKO3 BUJIEI BCEro 2 -3 pa3a B KOHIIE HIOJI U HAayaJle aBrycra.

N3 HacCEeKOMBIX C TMOJHBIM MPEBPANICHUEM OUYE€Hb MHOTOUYMCIICHHBI, KaK S Y¥kKe
CKazaJl, MyXH, YTO OUYEBHJIHO CIEAYeT OOBSICHUTh X HEIOJTUM CPOKOM Pa3BUTHUS H
HeTpeOoBaTeIbHOCTHIO B BhIOOpE cyOcTpata. [lepenonuarokpbuibix Mano. M3 Hux
BCTPEYAIOTCS MIJIAJIBIINKY, OChI, HA€3IHUKHU U IIMeNd. MypaBbeB HE BUEI HU pa-
3y.

W3 6abouek penko JeTaroT KpymHble Moiu u OensHku. 13 xyxos: Carabidae,
Dytiscidae (menkue), Curculionidae'. Cerambycidae” He Buman, XOTS JIMUMHKH HX
(?) TOBOJILHO MHOT'OUYHMCIICHHBI B CTAPBIX MHAX JIMCTBEHHMUII.

3eMJIsiHbIE YepBHU BCTpeuaroTcss okosio Heiael. Macca nmaykoB. MHOTOHOXKKH
peaKu.

20-1X-33

18.IX kacmanu BTOpoOHM pa3z mocie Moero npuesna u3 EzenoBa. 3a 3toT pa3
poKaciaiu 3HauuTenabHoe paccrostHue (okosio 10 km). IlepeBanunu peky Cpenssis
XaapITTa, HEJAIEKO OT KOTOPOU CEMYAC CTOUM.

C mepee3iom B OacceiH 3TOM pPeKH 3aMeTHA pe3Kas MepeMeHa pacTUTEILHOTO
nokpoBa. K gepeBbsim 31iech nmpubaBuiack Oepesa, HOCTUTArOINIas, MpaBlia peaKo,
BBICOTHI B 2 4yesoBedecKux pocta. llepsbiit pa3s Ha atom CeBepe yBuaen enb. Penkue
eI BKIIMHUBAIOTCS B JIMCTBEHHUYHBIN JieC, cpa3y Opocasich B TJiaza CBOMM Oolee
TyCThIM LBETOM 3€JIeHU. 110 CKiToHaM OBparoB U B HU3MEHHOCTSX JIEC CTAHOBUTHCS
JIOBOJILHO TYCTOM, TaK YTO HACKBO3b €r0 HE BUJIHO (CEBEPHEE TAKUX MECT HE OBLIO).

! Curculionidae - cemeiicTBO KYKOB JIOJITOHOCHUKOB.
2 . o -
Cerambycidae - ceMelcTBO KYKOB yCaueu.
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B HEKOTOpBIX MecTax eCTh MOJIECOK, COCTOSIIINI U3 KYyCTOB OJIbXU U Oepe3bl. Mac-
ca SrejibHbIX Y4acTKOB, TJI€ KpOMe sreiisi y»e HeT TpaBbl. [0 KpyThIM CKJIOHamM
MHOT'0 OPYCHUKH, KOTOpasl CTajia y»Ke KPYITHOM.

Macca apyrux sroji, BKJIFO4asi JaKe MIUIIOBHUK U «KHSDKHHUKYY - SITOJTY, HAIo-
MUHAIOITYI0 TUKYIO KIIyOHUKY. [I04Ba — OYTH TrOJIBINA MECOK.

Takux KpacuBBIX MECT, Kak 3JI€Ch 5 HE BUJEN elle He pa3y. OOmmit KoJopuT
HallOMHHAET Oyrphl BJAdW Ha KapTUHE B TPEThIKOBCKOM rajepee, Il Malb4HK,
MacTyX, BCTPETUIICA C MOHAXOM .

Peka TeueT, M3BUBAsICh, B OUCHBb OOJIBIIIOM OBpare B 2—3 KM ITUPUHOM.

21-1X-33

B sToT oBpar BmagaroT 6oiee MeIKHMe OBpard C OYeHb KPyTHIMU OOpBIBAMH U
3apOCIISIMH KYCTOB U JIEPEBhEB. B HEKOTOPHIX MECTaX OHU MOXO0XH Ha YIIEIbs C 00-
pbiBamMH 0e3 pacTuTeabHOCTU. OYEeBUIHO, OHU MPOU3OILIMA MO ACHCTBHEM BETpa,
T.K. KOTJja CTOMILb HaBEPXy, CMOTPETh MPOTUB BETPA IMOYTH HEJIB3SI M3-32 MACCHI
necka, KOTopblil HeceT Berep. JlHo Gonbuioro oBpara poBHo u 0osotucto. OHO Mo-
KPBITO OOJBIIMM KOJUYECTBOM 03€p, 3AJIUBAEMBIX BO BpeMs «0o0ubiioi Bojb». Ca-
Ma peka ceiiuac menkoBoAHa. Korga mMel uepes Hee mepee3kainu, BoJa AaXe HE 3a-
mwna Haptel. Ho ecth u rioyOokue mecta. Pycno peku mecyaHoe ¢ rpoMajHbIMU
wisbkamu. [lo 6eperam jec TSHETCS Y3KOH TOJIOCKOH.

MecTHOCTh OYEHBb TOAXOASINAS IS )KU3HU OyphiX MeaBenei. JKanb, uTo ene
He Bujes HU pa3zy. IlomoB Buaen nHs 4 — 5 Hazaa. ['oBopUT, YTO MOJOIIET OYEHb
OJIM3K0, TOCMOTpEN Ha Hero u yimien. Mensenb Obl1 ¢ 6€I10# 1M0I0Coi BOKPYT IIEH.
B npyrux cramgax Koixo3a Toxe BUAEAU 1-ro u 5 mryk.

IToropa 3a aty mekany cpasy noxonogana. 18.IX BbeIman CHEr, MOKPBIBIIUA
3emutto Ha 2 cM. K momyHIo OH yKe CcTasii, XOTs TeMIlepaTypa €/1Ba Jin Obljia BHIIIIE
0 Ha 1°. Ha crnenyromuii 1eHb morojia crajia eiie xojgoaHed. Boga B Oonorax u Jy-
JKax 3amepsiia, U JIeJ He TaeT Naxe B NMoJjAeHb. Jlen nocturaer 2 cMm B Tommuby. Ha
o3epax Jpaa emie HeT. KapiukoBas Oepes3a, Kak M MOYTH BCE KYCTbI, IOKENTENA U
nokpacHesna. JINCTBEHHUIIbI IPUHSUIM CBETJIO-3€JIEHBIN LBET. biarogaps 3Toi nect-
pOTE, MECTHOCTh CTaJla OYEHb KUBOIMKCHA. TpaBa TOXKE IMOXKENTENA, JTUCTh TOIY-
OUIIbI TEMHO-KpacHbIe, O1arogapsi 4eMy BEpIIMHBI CKJIOHOB IMOYTH JIMJIOBBIE, a CAMU
CKJIOHBI WJIH 3€JICHbIE OT OPYCHUKHU U K HU3Y OCOK, WJIM O€Jble CO ClIa0bIM CHpEHe-
BbIM, 3€JICHBIM WJIM CHHUM OTTEHKOM OT IATEH srels. ['poMaaHbie mecyanbie 00pbl-
BbI IPUJAIOT BCEH MECTHOCTH erle 0ojiee KpacuBbIi BUA. Macca ryceit TIeTUT Ha 10
r. Helpyuue® yTku ele Ha 03epax.

28-1X-33
CeronHs Hallen NEPBYIO JIMYMHKY KOKHOI'O OBOJA B IOJKOYKHOM KJIETYaTKe
BakeHKH. JIMuMHKa OKpY’KeHa KarcyJoi, HaijieHa 1 mwr. Ha OoKy.

'Buammo, umeercst B Buay kaptuHa M.B. HecrepoBa «Bunenue otpoxy Bapdonomero» (mpume-
yanue P.M. ®enoposa, 2001).
*> BUINMO, HMEIOTCS B BU/Ty HBIPKOBBIE YTKIL.
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9-X-33

3a sto Bpems (¢ 21.IX) mbl nepeBanunu eme 2 peku — llepByro XaabITTy 1
Heiny. IlepBas XanpITTa NOYTH TakoM e BenuduHbl Kak CpenHss, HO OoJiee Iiiy-
Ookas U JeXXUT B MeHbIlIeM oBpare. Ilosoca neca no peke yxxe mupe. [Ipu nepepai-
K€ NaCTYXH 4yTh HEe younu measens. Beero Mbl Bunanu 3 mryku, Ho naneko. Henen
U3 2-r0 CcTaja BBICTPEIW 2 pa3a U3 BUHTOBKH, HO HE momnaj. Measenu MoAHsUINCH
HAa 3aJTHUE JIaMbl, OCMOTPEINCHh U OPOCUITUCH OEXKATh.

B camom menkoM MecTe, rie Mbl Iepeeskaii, Boja Obula CTOsIIEMY Ha HapTax
110J1 KOJIEHO.

Heina 3nauntenbHO OOJbIe BCeX 3THX pek. JloawHa, B KOTOpPOM OHA TEUeT,
UPUHON nTpuMepHO OKouo 10-15 km. [llupuna necHoM mostock! 0kono 2 kM. Jlec
COCTOUT MOYTH TOJIBKO U3 €JIH. JINCTBEHHMIIA 32 HEOOJIBIINM UCKIFOUEHHEM BbITEC-
HEHa Ha BO3BbIIEHHOCTH. OHa 0oJiee yCTOWYMBA B OTHOILLIEHUH BETPA U XOJI0/1a.

15-X-33
Okoso 10.X BBISICHUIIOCH, YTO KOPAJIb HE BBICTPOEH, M NPABJIEHUE PELINIIO
rHaTh cTaja Ha 3a00iky B Hopu. 13.X Obu1 Ha Mecte. OCTalIbHOE ITOTOM.

17-XI-33

B TeueHHe 3TOro Mecsla He CIy4dHIoch HHYEro 3amedarensHoro'. JJo 9-ro s
xui1 B Hopu, 3atem noexan B Heiny Ha onensix konxo3a «Hapbsna Xaep»2. Ceituac
Haxoxych B HplJle 1 HUKaK HE MOTY OTCIO/1a BEIOpAThCs U3-3a OTCYTCTBHSI HApT.

He Oyny onuceiBaTh Moero myTu u3 ctaa B Hopu u 3a60iiku Tam. Ckaxy TOJb-
KO, YTO OHa OblIa MPOBEJEHA TOBOJBHO KYJIBTYPHBIM CIIOCOOOM, BIUIOTH A0 cOopa
YaCTU KPOBM M KMIIOK. JIMUMHKM OBOJIa B TO BpEMs JIOKAJIIM30BAIUCH IO KOXKEU B
CBOUX ITOCTOSIHHBIX MECTaX.

B crane Hapbsna Xaep 10.XI Bugen maccy JIMYMHOK B KamcCyJiax MOAKOKHOU
kjeTyatku. Kak OyATo OHUM yke MpOOUIIH IIKYpPY U CTaJId Topa3io O0jbIIe, YeM IpH
3aboe.

Hamumry to, yto 3Har0 o Hopu (puc. 6). Eme npu ['po3HoM, npu 3aBOeBaHUU
CeBepa, 2 Kakux-TO KHS3€W-BOMHOB (PYCCKHX), M30eras MpeciieJOBaHUs LApCKUX
ONPUYHMKOB, yApaiu B jeca Ha VMxmy (Gonpiiast TyHapa). Tam oHu B3sun cebe B
JKEHbl KOMH-3BIPSIHOK, HA4aB 3TUM POJ Tak HasbiBaeMmbIXx lxkemnes. Pasrosop mx
OTJINYAJICSI OT KOMHU-3BIPSIHCKOIO M BO MHOT'OM IOXOJWJ Ha pycckuid. B koHue 19
BEKa Hauajoch rnepecesieHue mwxemieB Ha Konbckuii m-oB u B O610pCcKue 3eMIIu.
Tak obocHoOBaiicA 3bIpsIHCKUI mocenok Hopu, 4To B mepeBojie Ha HEHEUKHl S3bIK
3HAYUT «ru0JI0e MecTo». Bece 3To Bpems MxKeMIlbl 3aHUMAJIUCh POMBICIIAMH - 0XO-
TOM, PHIOOJIOBCTBOM M OJIEHEBOJACTBOM. be3yCIIOBHO, YTO OJHOM M3 Ba)KHEHIIHMX
CTaTel MX J0X0Ja ABJIAIACh CIEKYJSINUs IYIIHWHOMW - IEPEKYNIKOW €€ Y HEHIEB,

115 HOs10pst 1933r. A. KameHCKHiA BBICTYNIHII C JIOKJIAIOM O 3HAYCHHH U TMOPSAKE MPOBEICHUS
60pb0BI ¢ 0Bos1oM Ha 3acenanuu [Ipesunnyma Hanpivckoro Paitncnionkoma (Ilpotokon 3acenanus
[Ipesunnyma Hageimckoro Paiincrionkoma Ne 58 ot 15.11.1933r. JInu. apxuB T.A. Kamenenkoii).
z «Happbsna Xaep» — B nepeBojie ¢ HeHenkoro «KpacHblil paccBeT».
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KOTOPBIX OHU BCSYECKU O0XyJMBasu. J[0o cuX Mop emie Ja)xe TUIHMYHON YepTO X
SIBJIIETCS IPUBBIYKA 3aBJIEKATh MPUE3KAIOUIET0 HEHLIA K ceOe B U300y, MOUTh €ro ya-
€M U 3a0upath y HEro BCe, YTO OH TOJBKO XOYeT JaTh M. Ha 3Toil skoHOMHUUECKOI
OoCHOBE U BbIpocio ceno Hopu. KoHeuHo, Tenepp MojaoKeHue 3bIpsH U3MEHUIIOCH, U
OT HEHIIEB UM Yy>KE€ HAYETO HE IOCTAETCH.

OCHOBHBIE UX 3aHATUS — 3TO PA3JIUYHBIE MPOMBICIBI. YxKe 4-bIif ro paboTaeT
OJICHEBOAYECKHUM, KOMILUICKCHBIN K0JIXx03. B HeM st u pabotair. MHOro o HeM Hedero
roBoputb. OTMEUy TOJBKO, YTO 3TO OYEHb KPEMKUN KOJIX03 C IPOMaJHBIM 3apaboT-
KOM Ha KaxJoro wieHa. CpaBHHBas pabOTy KOJIX03a U COBX03a, TIPUXOJAUTCS yIAHUB-
JATHCSL DHEPTMUA U OPraHM30BAaHHOCTH IiepBoro. Jinmo Hopu 3a nmocnennee Bpems
pesko m3menmnock. Ceituac Tam mxona IILILM.', npupaBHuBaemas kx cemumierke.
[IpaBna, yuurens, 3a UCKIIOUEHUEM OJIHOIO, HAIOMUHAIOT CTar0 OpoAsSYMX cOOak,
KOTOpbIE U3-3a OPOILIEHHON UM CTapOi KOCTH BBIPBIBAIOT APYT Y Apyra KJIoubs LIep-
cTu. Bce oHM CTpaliHO MajgorpaMOTHBI U BEYHO PYTarOTCsl MKy COOOM BILUIOTH 110
miaya u OCKOpOJIeHU M.

Kpowme mixoinbl B Hopu ecTb kity0, KOTOpbIN TOMeIIaeTcs B ObIBLIEH LIEPKBHU.

XKun 5 y UynpoBa - NpOMBIIUICHHUKA-€IUHOINYHUKA. Ero B mpouuioMm roay
UCKJTIOUMJIM M3 KOJIX03a 32 XaJaTHOE OTHOIIEeHHE (YyTh JIU HE BPEAUTEIHCTBO) U
TaK)Ke MPOoIIoe — OH ObLI TopropieM. Ho B cBoeM X03s1iicTBE OH MPOSBIISET YAUBU-
TEJIbHYK0 XO3SIMCTBEHHOCTh W SIBIIAETCA OJHUM M3 JIYUIIUX HPOMBIIUIEHHUKOB B
Hopwu.

XoJuJ ¢ HUM CTaBUTh CETH yKe mociie jegocrtaBa. CeTu CTaBAT Tak: pyodT psia
OKOH BO JIbJly, 3aT€M IIpY IIOMOIIY IIECTa MPOJAEBAIOT B HUX BEPEBKY, 3a KOTOPYIO U
BTATUBAIOT CETH IOA JeT. Ha MecTax OKOH MX YKPEIUIAIOT LIECTaMH, BTHIKAs UX B
JTHO [Ha noJAX npusedeH KapaHOauiHblli pUCyHOK].

ITo3zaBuepa HakoHen npuexan u3 Heinel B Hopu.

IToroga 3ameuarenbHas, TUXO, BETpa HET, AiCHO. HO oueHb X0y01HO - OT 45°-
48° R,

XOTs U exalii TOJbKO OAHY HOYb (IIpaBia, OHM TeNepb UIMHHBIE), U OAEXK/a
GbLIa Temmast — 2 maphl To60p” — | MOCTeNbHEIE, MATHIA U I'yCh’, BCE KE OTMOPO-
3WJ1 HOC U 1IeKu. Tenepp pacuBes, Kak LIBETHUK, U KOXKa CXOAUT JIOXMOTbsIMU. B
nanbHeieM Hano jaenatb Macky. Ceiuac BO 4To Obl TO HE CTaJO0 HAAO JOOBITh
CBOM rych. be3 Hero exarp Henb3sl.

Houbto 6b110 3aMeuaTeIbHOE CEBEPHOE CUSHUE B 3€JICHOBATHIX U HKEJITOBATHIX

'[lIxoma mpombicioBoit Mononéxu (pacimnpposka P.M. dexgoposa, 2001).

2 °R - mkana temmeparyp P.A. Peomopa (1 °R = 1,25 °C).

> To6GOPEI, WTH TOGAKH — MOXHATBIE C OOEHX CTOPOH «TANOLIIY, CIIUTHIE U3 CO0AUBEro Mexa, ojie-
BAIOTCS B CHJIBHBIA MOPO3 HA YMKU (YyJIKH 10 MOsCa U3 MATKOI OJICHWHBI) M CAallOTH-IIMMBI, CIie-
JaHHBIE U3 KaMyCOB.

* Manuua — HeHeIKas My KCKast OIe)K/a 0e3 paspesa C KAIMOIIOHOM, CIIUTAs U3 OCCHHHX TeNiub-
UX HIKYp OJIEHEHl MEXOM BHYTDb.

> I'yCh, MM COBMK — BEPXHSS OJEXK/A HEHICB MEXOM HApYXy C KallIOLIIOHOM, HajeBacMas B
CHJIBHBIE MOPO3bI IOBEPX MAaJIHIIBI.
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Puc. 6. Ceno Hopu (poro A.®D. Kamenckoro).
Fig. 6. The village Nory (photo by A. Kamensky).
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ToHax. OHO Bce BpeMs U3MEHSIOCHh B CHJIE CBETA U TUIABHO BUOPUPOBATIO M U3MEHSI-
70 ¢opmy. Kaptuna 3ameuarenbHas. Takoe CHIIBHOE CEBEpPHOE CHUSHHUE BUXKY IMep-
BBIM pas.

8-XII-33
Tonpko uro ceroans nmpuexan u3z Hopu B O0mopck. 3-ro Boiexan u3 Hopu B
gyMm okoiio X3. Ha cnenyrommii nqens nanbie u 1o O6mopeka. 3a 30 kM OT mociie/-

HEr0 HOYEBAJIM B CHETY. Sl XOpOIIO BhICHIAJICS, XOTS HEMHOIrO 3aMmep3. Temmeparypa
-50°-55°.

Ha smou 3anucu pyxonuce ounesnuxa A. Kamencrxoeo 3axanuusaemcs. ™

* MapuipyT skcnenuuuu Annpes Kamenckoro Ha TazoBckuii mosryoctpos (1933 r.)

25.03.1933 - Bblexan u3 r. MOCKBBI (TACCAKUPCKUM MOE3]I0M),

28.03 - mpuodsL1 B . CBEpJIOBCK,

22.04 - mpuObu1 B T. TIoMeHb (moe310Mm),

11.05 - pemienue exatb B 1. O610pck (Canexapn) noakoit (o npsimoit 1030 km!),

12.05 - Bemwm u3 1. Tromenu Ha ojke o pexe Type,

14.05 - o B pexy To6oxn (200 km oT 1. Tromenn),

17.05 - Bonwu B p. UpThi 1 no Hemy npuiii B . Tobonbek (130 kM no npsimoit
o pp. To6on u Upteim, daktruecku npubdausutenbHo 300 kM),

20.05 - npuuu B c. Hooe Cerno,

21.05 - npumu B ¢. YBat (105 kM o mpsimoit o p. MpTeli, a GpakTuyecku 0KoJo
200 km). Takum 006pazom, Bech My Th Ha J1ojKe oKoiio 700 km!

25.05 - cenu Ha mapoxoj u3 c. YBara B ¢. O0A0pcK. 7 AHEH CTOSIN U3-32a Jb/a MO
c. O6mopck,

6.06 - npuoOsL1 B c. O6n0pck (Canexapn),

16.06 - BN U3 ¢. O6A0pCcKa HA MIANaH/E,

3.07 - npunuu B c. Heiny (okono 400 kM Ha BocTok oT O610pcKa),

11.07 - Beiwin Ha karepe u3 ¢. Heiapl B haktopuro E3enoso,

12.07 - mpuuu B EzenoBo (120 kM k ceBepy ot c. Heina),

20.07 - BbIexal B KOJIX03 Ha oJneHsx (p-H p. Hwkusas Xanpitra),

21.07 - mpubbL1 B K01X03 (pa3BeTBienue p. H. Xanpirra),

28.08 - Beicxanu B E3e10BO Ha OJICHSX,

30.08 - mpubsLTH B E3enoso,

6.09 - BpIEXajii CHOBA B KOJIXO03,

7.09 - mpuOKLTH B KOJIXO03,

18.09 - mepeexanu Ha p. CpenHss XaapITTa Ha OJICHSX,

21.09 - 9.10 Haxoaunuch B cTaax, Nepeesxany Ha oneHsx yepes3 [lepByto
(Bepxwnioro) XaasiTTy U p. Helny,

10.10 - Bbiexanu Ha oyieHsax B ¢. Hopu,

13.10 - mpuObutn B ¢. Hopu (60 kM ot c.Hpina),

9.11 - Belexain B ¢. Hpiny Ha oneHsIx,

?.11 - Beiexan oOpaTHO B c. Hopw,

3.12 - Bolexan u3 c. Hopu B c. O610pCcK Ha OJIEHSIX,

8.12 - mpubsein B c. O6a0pck. JanpHelmuil MmapupyT 10 T. MOCKBBI B THEBHUKE
HE yKa3aH.
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Ilpunoscenue 3

Cnucok yyacTHukoB 4-ro Mexaynapoanoro cemunapa EAPA3A
«becno3BOHOYHbIE B KOJUICKIMAX 300[IAPKOB U HHCEKTAPHEB»

MockoBckuii 300napk, 18-23.10.2010

Participitation’s list of the 4-th International EARAZA Workshop
«Invertebrates in zoo and insectarium collections»
Moscow Zoo, 18-23.10.2010

No ®amunus, UMsI, OTIe- Opranuzanus I'opon, cTtpana DJ1. IouTa, UHTEPHET
No CTBO Institution City, country E-mail, http
Surname, name
1. | AkbGaeB Maromen MocxkoBckasi roc. aka- r. Mockaa, -
[[Toran6oBuy, JIEMUST BETEpUHAPHOMN Poccus
npod., 1.60.H. MEIULIMHBI U OUOTEX- Moscow, Russia
Akbaev Magomed, HOJIOTHH UM.
Dr.BS, Prof. K.N. Ckpsbuna, 3aB.
Kad. mapasuromoruu u
WHBa3HOHHBIX 00JIE3-
HEH JKMBOTHBIX
Moscow State
Academy of Veterinary
Medicine
and Biotechnology
named after K.I.
Skryabin, Head of
Dept. of Parasitology
and Parasitic Discases
of Animals
2. | AnekceeBa Encna Hupexrop CraHimu r. Boikckuit, Poc- | lolo 78@bk.ru
AHaTolIbeBHA IOHHATOB T. Bomkcko- | cust
Alexeeva Elena ro Volzhsky,
Director of Volzhsky Russia
Young Naturalists Sta-
tion
3. | Anemo Huna Poccuiickas menuiimH- r. Mockaa, dez-delo@yandex.ru
AnekcaHapoBHa, K.0.H. | ckas akagemus nocie- | Poccus

Alesho Nina, PhD

JTUTIIIOMHOTO 00pa3o-
Banus, Kad. nes. mena
U M€JI. SHTOMOJIOTHH
Russian Medical Acad-
emy of Postgraduate
Education,

Dept. of Disinfection
and Medical Entomol-

ogy

Moscow, Russia
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4. | AHnpeesa TaTbsaHa Hcn. qupexrop r. Mockaa, earaza@mail.ru
denoposHa EAPA3A, Poccus http://www.earaza.ru
Andreeva Tatiana* MockoBckuii 300mapk, | Moscow, Russia

3aBenyromas Hayuno-
METOJI. OTA.,
Executive Director of
EARAZA

Moscow Zoo, Head of
Scientific & Methodo-
logical Dept.

5. | AnucrotkuH Jleonup 300JI0TUYECKHI r. C.-IletepOypr, leo-

HuxonaeBud, K.6.H. Hnucruryt PAH, Poccus nid.dictyoptera@gmail.co
Anisyutkin Leonid, JIa6. cucrematuku St.-Peterburg, Rus- | M
PhD HACEKOMBIX sia

Zoological Institute of

RAS, Lab. of Insect

Taxonomy

6. | Adpuna lpuna ExarepunOyprekuit r. ExkarepunOypr, | irinazoo@yandex.ru
BukTopoBHa 300MapK, 3aBeayiomas | Poccus http://www.ekazoo.ru/
Afrina Irina Cekn. reprietodaynsr | Ekaterinburg, Rus-

Ekaterinburg Zoo, sia
Head of Herpetofauna
Dept.

77. | bararypoBa AHHa JlenuHrpaackui 300- r. C.-IlerepOypr, zverughka@mail.ru
AnekceeBHa napk, 3aBeAyromas Poccus
Bagaturova Anna Ota. 6ecio3BoHOuUHBIX | St.-Peterburg, Rus-

u ampubwmii (MHCeKTa- | sia
puem)

Leningrad Zoo, Head

of Insectarium Deprt.

8. | bararypoB Muxaun JlenuHrpaackuii 300- r. C.-IlerepOypr, bbigmojo@mail.ru
denopoBry napk, Otx. 6ecnozso- | Poccust http://tarantulas.tropica.ru
Bagaturov Mikhail HOYHBIX U aMmpuouit St.-Peterburg, Rus-

(nHCEKTapHii), sia
Leningrad Zoo,
Insectarium Deprt.

9. | banamosa Exatepuna | MockoBckwii 300mapk, | T. MockBa, Poccust | katyuha.zoo@gmail.com
CepreeBHa OTH. DHTOMOJIOTUU Moscow, Russia
Balashova FEkaterina | (uHCEekTapuii)

Moscow Zoo, Ento-
mology Dept.

10. | baryes IOpwnii Bcepoccutickuit HUN r. Mocksa, Poccust | batuev.yury@mail.ru
MuxaitnoBud, K.0.H. AKCIEPUMEHTAIBHOMN Moscow, Russia
Batuev Yury, PhD BeTepuHapuu um. 5.P.

KoBanenko

Kovalenko All-Russia
Research Institute for
Veterinary Medicine
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11. | beneaukron MocxkoBckuii I'oc. r. Mocksa, Poccust | entomology@rambler.ru,
Anexcangp Vuusepcurer um. M.B. | Moscow, Russia entomology(@yandex.ru
Anekcanaposud, k.6.H. | JlomoHOCOBa, http://www.entomology.ru
Benediktov Kad¢. saromonorun
Alexander, PhD Lomonosov Moscow

State University,
Entomology Dept.

12. | bepesun Muxaun Bsi- | MockoBckuii 3o0onapk, | r. MockBa, Poccust | insect_mzoo@mail.ru
YecIaBOBHY sapenyrommii Ot 5H- | Moscow, Russia http://www.moscowzoo.
Berezin Mikhail* tomonoruu (MHcekTa- ru/get.asp?id=C25

prem) http://wwxy.moscowzoo.r
Moscow Zoo, Head of u/get.asp?id=C182
Entomology Dept.

13. | bepesnuna Anna Hu- HNuctutyTt Teopernue- r. Mocksa, Poccus | Fyyfov@mail.ru
KOJIaeBHA CKOM M DKCIIepUMEH- Moscow, Russia
Bereznina Anna tanbHOM dusuku PAH

(UTOD)

Institute for Theoretical
and Experimental
Physics of RAS

14. | bonaapesckuii Uropb Kommanus OOO "o- r. Mocksa, Poccust | Dominantal 8@gmail.com
BuxToposuu MuHaHTa 18" Moscow, Russia
Bondarevsky Igor Dominanta 18 Ltd.

15. | BacunseB Anekcanap Kiry6 mroGureneii Oec- r. Mocksa, Poccus | alesta-fish@mail.ru
AHaTOJIBLEBUY MO3BOHOYHBIX Moscow, Russia
Vasilyev Alexander The Club of Inverte-

brate Hobbyists

16. | Baxpyues Banepuii Jlatraneckuii 300mapk r. Jlayrasnuic, vav@dautkom.lv

Vahrushevs Valerijs Latgale Zoo JlatBus
Daugavpils, Latvia

17. | BacrokoBa Hatanes MockoBckuii 300mapk, | r. MockBa, Poccust | natalya.vasyukov(@mail.ru
Huxomaesna OTa. PHTOMOJIOTHH Moscow, Russia
Vasyukova Natalia (MHCEKTapuil)

Moscow Zoo, Ento-
mology Dept.
18. | Benenuna Baprapa HucTutyT nipodiem r. Mocksa, Poccust | vedenin@iitp.ru,

IOpneBHa, k.0.H.
Vedenina Varvara, PhD

nepeaayu uHGOpMaIH
PAH,

JIa6.06paboTKu CeH-
COopHOU nH(pOpMaIuu
Institute of Information
Transmission Problems
of RAS,

Lab. Processing of
Sensory Information

Moscow, Russia

v_vedenina@mail.ru
http://www.vedenina.iitp.
ru/
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19. | Bepmunauna Ucm. cexperapb r. MockBa, Poccust | earaza@mail.ru
TaTtpsHa EAPA3A Moscow, Russia http://www.earaza.ru
AJlekcaHIpOBHA MoOCKOBCKHH 300MapK,

Vershinina Tatiana* Hayuno-meron. otx.
Executive Secretary of
EARAZA,
Moscow Zoo,
Scientific & Methodo-
logical Dept.

20. | BonkoB Anapeit Donpg «YcromunBoe r. Mocksa, Poccus | avolkov@fund-sd.ru
EBrenbesuny, K.0.H. pazButue», MeHekep | Moscow, Russia
Volkov Andrey, PhD IPOEKTOB

Fund for Sustainable
Development, Project
Manager

21. | Boakos Oner Bcepoccuiickwuii ieHTp | MockoBckas 00- volkovog@mail.ru
['erHanpeBUY, K.0.H. KapaHTHUHA PAaCTCHHUIA, nactb, Poccust
Volkov Oleg, PhD HauanbHUK OTA. Hayd- | Moscow Region,

HO-MeTOoAu4. obecIie- Russia
YEHHS

All-Russian Centre of

Plant Quarantine,

Head of Scientific and
Methodological Sup-

port Dept.

22. | Boakosa Enena Hupekrop LlenTpa r. Mocksa, Poccus | cnt-volkova@mail.ru
BuranbeBHa npupoaocoeperatonmx | Moscow, Russia
Volkova Elena TEXHOJIOTHI

Director of the Centre
of Nature Conservation
Technologies

23. | Bomoxora Ompbra [1aB- | U3maTenbckuii oM r. Mocksa, Poccus | redl@velt-media.ru
JIOBHA «BEJIT», otBeTcTBeH- | Moscow, Russia
Volokhova Olga HBIN peakTop

“Velt” Publishing
House, responsible edi-
tor

24. | lanuynuna Anenvst Kazanckuii 30000tanu- | 1. Ka3zanp, Poccus | kaz-zoo@mail.ru
HuxkomaesHa YEeCKUU caj Kazan, Russia
Galiulina Adeliya Kazan Zoo

25. | l'amua Mapuna Mu- ["ocynapcTBeHHBIH r. Mocksa, Poccust | MarGal@darwin.museum
XaWJIOBHA HapBunoBckuii my3elt, | Moscow, Russia Tu
Galich Marina* 3aBenytomas Opranu- http://www.darwin.museu

3aI[MOHHBIM OT/I. m.ru/
State Darwin Museum,

Head of Organizing

Dept.

26. | 'anubGaeBa TaTbsHa Kazanckuii 30000tanu- | 1. Ka3zanp, Poccus | kaz-zoo@mail.ru
HuxomaesHa YeCKUU caj Kazan, Russia
Ganibaceva Tatiana Kazan Zoo
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27. | I'BozneBa Onbra Anek- | ['ocyagapcTBeHHBIH r. Mocksa, Poccust | GvOlga@darwin.museum.
CCEBHA JapBuHoBckwmii My3el, | Moscow, Russia ru
Gvozdeva Olga* 3aBeyromas OT/I. 9KO- http://www.darwin.museu

JIOTHH m.ru/
State Darwin Museum,
Head of Ecology Dept.

28. | 'onuapora Upuna - r. MockBa, Poccust | rasna36@yahoo.com
Goncharova Irina Moscow, Russia

29. | I'pynunkun [1aBen DKO0JI0Tr0- r. C.-IletepOypr, paulsg@yandex.ru
CepreeBud, K.0.H. O6uonornueckuii neHtp | Poccus
Grudinkin Pavel, PhD | «KpecTtoBckuii octpoB» | St.-Peterburg, Rus-

Environmental and Bi- | sia
ological Center
"Krestovsky Island"

30. | ['ypa Haranbs Anekce- | Beepoccuiickuii ieHTp | MockoBckas 00- naguralex@mail.ru
€BHA KapaHTUHA PACTCHHUI, nacTh, Poccus
Gura Natalia ot]. putocanutapHoit | Moscow Region,

Oouosorun Russia
Russian Plant Quaran-

tine Centre, Phytosani-

tary Biology Dept.

31. | I'ypxuit Anexcanap YacTHBIN MUHH- r. Mocksa, Poccus | alex@mini-zoo.ru
Hukonaesuu 300I1apK Moscow, Russia
Gurzhiy Alexander Private Mini-Zoo

32. | Aemewmxko Bukrop bpecrckuit ['oc. YHu- r. bpecr, benapyce | demeshkovictor@rambler
BuxToposuu Bepcuret uM. A.C. Brest, Belarus Tu
Demeshko Victor [Tymikuna, MHcekTapwmii

Pushkin Brest State
University, Insectary

33. | demueBa Upanna UBa- | JIuneukwuii 300mapk, r. Jlnmenk, mangusta@lipetsk.ru
HOBHA 3aB. akBaTeppapuymoMm | Poccus
Demcheva Iraida Lipetsk Zoo, Head of Lipetsk, Russia

Aquaterrarium

34. | Hepsus murpuii MockoBckuii 300mapk, | r. Mocksa, Poccus
I'puropseBuy OTJ. II0 Y4YETy U KOM- Moscow, Russia
Derviz Dmitry TJICKTOBAHUIO KOJIJIEK-

I[UU JKUBOTHBIX
Moscow Z00, Animal
collection Dept.

35. | Amurpenko Mapuna UYepkacckuii ropo- r. Uepkacchl, Marissa_bel@mail.ru,
IOpbeBHa CKOU 300TapK Vkpauna zooparkck@mail.ru
Dmytrenko Maryna Cherkassky Zoo Cherkassy, Ukraine httl;;/ /zoopark.ck.ua/inde

X.pop

36. | Ay3b Cranucnas Jleo- | Omecckwii nenmbduna- r. Onecca, Ykpau- | stas-d@ukr.net
HUJIOBUY pui «Hemo» Ha
Duz’ Stanislav Odessa Nemo Dolphin- | Odessa, Ukraine

arium
37. | EBgomenko Cepreit Bbpectckuii ['oc. YHu- r. Bpecr, Benmapyce | daph@list.ru,

MBanoBuu
Yevdoshenko Sergei

Bepcuret uM. A.C.
ITymxkuna, Kad. 300750-

Brest, Belarus

hemaris 2006(@yahoo.co
m
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TM{ ¥ TCHETHKH
Brest State University,

Zoology & Genetics
Dept.
38. | KemuyxnukoB Muxa- | UHctutyT 3Bomonnon- | r. C.-IlerepOypr, mihaland@mail.ru
ni1 KoHcTaHTHHOBUY HOU (PU3UOJTIOTHU U Poccus
Zhemchuzhnikov ouoxumun um. .M. St.-Peterburg, Rus-
Mihail Ceuenosa PAH, JIa6. sia
CpaBHUTEIBHOU (Pu-
3HOJIOTHH CEHCOPHBIX
CUCTEM, aCIIUPAHT
Sechenov Institute of
Evolutionary Physiolo-
gy and Biochemistry of
RAS, Lab. for Com-
parative Physiology of
Sensory Systems, post-
graduate
39, | 3aBoaHUK AJIEKCaHp Komnanus «batrep- r. CTOKI0JbM, privet12345@hotmail.com
DennkcoBuY ¢usiicepsucy Butter- [IBenus
Zavodnik Alexander flyservice company Stockholm, Sweden
40. | 3aropunckuii Auapeit | MactutyT npoGiem r. Mocksa, Poccust | zagorinsky@mail.ru
AnexcanapoBu4 9KOJIOTMHM U 3BoJironu | Moscow, Russia
Zagorinskij Andrey uMm. A.H. CeseproBa
PAH, acniupant
Severtsov Institute of
Ecology and Evolution
Problems of RAS,
postgraduate
41. | 3axapuenko Bacunmit MockoBckuii Jfom 6a- r. Mocksa, Poccust | v_zakhartchenko@mail.ru
AHaTOIHEBHY 6ouek Moscow, Russia www.buterfly.ru
Zakharchenko Vasiliy | Moscow House of But-
terflies
42. | Wxesckuii Cepreit DKcnepT r. Mocksa, Poccust | S.Izhevsky@mail.ru
Cepreesuu mipod., Moscow, Russia
1.0.H.
Izhevsky Sergey,
Dr.BS, Prof.
43. | Kameneuxkas Tamapa - r. Mocksa, Poccus -
AHJipeeBHa Moscow, Russia
Kamenetskaya Tamara
44. | KamckoB Urops bopu- | UensOuHckuii 300mapk, | T. YensOWHCK, ig_kamskov(@mail.ru
COBHY 3aBenyronui Mucek- Poccns
Kamskov Igor TapueM Chelyabinsk, Rus-
Chelyabinsk Zoo, Head | sia
of Insectary
45. | Kanycrkuna Haranbs Mesx Ty HapOTHBIH r. Mocksa, Poccus | leech@orc.ru

MHHOKEHThEBHA
Kapustkina Natalia

LenTp MeauunHckon
nusBky, JIab. repyno-

Moscow, Russia

http://www.leech.ru/
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JIOTUH
International Medical
Leech Centre, Lab. of
Hirudology

46. | Kapnos Hukomnaii MockoBckuit 300mapk, | r. Mocksa, Poccust | couprey@mail.ru
BacunbeBuu Hayuno-meron. ota. Moscow, Russia
Karpov Nikolay* Moscow Zoo, Scien-

tific & Methodological
Dept.

47. | Kimrokuna Anna Hupekrop [N'ocynap- r. Mocksa, Poccust | Anna@darwin.museum.ru
NocudosHa, creennoro Jlapsunos- | Moscow, Russia http://www.darwin.museu
3aciyx. pabOTHUK CKOTO My3est m.ru/

KyJIbTypbl PO, kan. Director of State Dar-
KyJIbTYPOJIOTHH win Museum
Klyukina Anna*

48. | KuszeB Anekcanp WHucrutyT 3Bomonnon- | 1. C.-IletepOypr, ank50@mail.ru
HukonaeBuu, k.0.H. HOM (pu3HoNOTHN U Poccus
Knyazev Alexander, onoxumun um. .M. St.-Peterburg, Rus-

PhD CeuenoBa PAH, 3age- sia
nyromuii JIab. cpaBHU-
TeTbHON (HU3UONOTHH
CEHCOPHBIX CUCTEM
Sechenov Institute of
Evolutionary Physiolo-
gy and Biochemistry of
RAS, Head of Lab. for
Comparative Physiolo-
gy of Sensory Systems

49. | Komnannes Anekcanap | MHcTUTyT npoGiem r. Mockaa, beetle-komp@yandex.ru
BanumoBuu 9KOJIOTHH U 3BoNoIMu | Poccust
Kompantsev uMm. A.H. CeseproBa Moscow, Russia
Alexander PAH

Severtsov Institute of
Ecology and Evolution
Problems of RAS

50. | Kommannesa TatesiHa | MockoBCKui 300mapk, | r. Mocksa, Poccust | beetle-komp@yandex.ru
BragumuposHa OT/1. HTOMOJIOTUH Moscow, Russia http://www.moscowzoo.r
Kompantseva Tatiana* | (uHCekTapwuit), w/get.asp?id=C25

Moscow Zoo, Ento- http://wwxy.moscowzoo.r
mology Dept. u/get.asp?id=C182

51. | Konpax Mapuna Dny- | MockoBckwii 300mapk, | T. MockBa, Poccust | insect_mzoo@mail.ru
ap/J0BHA Otn. Tponuyeckux 6a- | Moscow, Russia
Konrad Marina Oouek

Moscow Zoo, Tropical
Butterflies Dept.

52. | Kocruna HMpuna MockoBckuii 300mapk, | r. MockBa, Poccust | archivzoo@list.ru

JleoHTHEBHA 3aBeyIOIIAs Moscow, Russia

Kostina Irina

Ucropuko-apxus. Otx.
Moscow Zoo, Head of
History & Archive
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Dept.
53. | KpaBuenko Kupmin C.-IlerepOyprckuii r. C.-IlerepOypr, kruff@yandex.ru
CepreeBuu TOCYHUBEPCHUTET, acniu- | Poccust
Kravchenko Kirill paHt St.-Peterburg, Rus-
St.-Peterburg State sia
University, postgradu-
ate
54. | Kponayes l1Ban Tynecknii 5x30tapuym | T. Tyna, exexpo@mail.ru
Hropesuu Tula Exzotarium Poccus
Kropachev Ivan Tula, Russia
55. | KynemoB Aunpeii MockoBckuii Jlom 0a- r. Mocksa, Poccus | a.kuleshov@list.ru
Kuleshov Andrey 6ouek, PR-nupekrop, | Moscow, Russia www.buterfly.ru
Moscow House of But-
terflies, PR —
director
56. | Kympukosa Exarepuna | MockoBckuii 300mapk, | [. Mocksa, Poccust | lectorzoo@list.ru
AHaToJIbEBHA Hayuno-npocser. Ota. | Moscow, Russia
Kuprikova Ekaterina Moscow Zoo, Educa-
tional Dept.
57. | JlagnoB Annpeii FOps- | Uepkacckuii ropoa- r. Yepkaccel, vondal@ukr.net
eBUY CKOM 3001apK, 3aM. 1u- | YKpauHa zooparkck@mail.ru
Ladnov Andriy pekropa o 300Berda- | Cherkassy, Ukraine | http://zoopark.ck.ua/inde
CTH x.php
Cherkassky Zoo, Depu-
ty Director
58. | JIleBuna Encna MockoBckuit 300mapk, | r. Mocksa, Poccust | zoosite@zoo.ru
Levina Elena Ora. Hayunsix uccie- | Moscow, Russia http://www.moscowzoo.ru
JIOBaHHH,
Moscow Zoo, Scien-
tific Researches Dept.
59, | Jlesuna IOnus IlaB- PIrAY-MCXA um. r. Mocksa, Poccus | barssa495@rambler.ru
JIOBHA K.A. Tumupssesa, Moscow, Russia
Levina Yulia Kad¢. 3ammrer pacre-
HUM, CTYJICHTKa
Timiryazev Agricultur-
al Academy, Plant Pro-
tection Dept., student
60. | Jleuenko Cranucna | Kiry0o mooureneii 6ec- | r. MockBa, Poccust | sl-man@rambler.ru
JIbBOBHY, K.X.H. IMO3BOHOYHBIX Moscow, Russia
Levchenko Stanislav, The Club of Inverte-
PhD brate Hobbyists
61. | JleBuenko Tumodeit ['ocynapcTBeHHBIH r. Mocksa, Poccust | antimofal @yandex.ru
BukropoBuu, .0.H. JapBuHOBcKHii My3eii, | Moscow, Russia
Levchenko Timofey, Otxa. ponHmOB
PhD State Darwin Museum,
Dept. of Funds
62. | Jlexapes I'eopruit I'en. mupexrop OO0 r. Mocksa, Poccust | greenmake@yandex.ru

AHaTOJILEBUY
Lekarev George

«O3eneHenue»
Head of Greenmake
Ltd.

Moscow, Russia
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63.

Jludanosa Ombra
bopucoBna
Lifanova Olga

MoOCKOBCKHH 300MapK,
OTa. Hay4HBIX UCCIIE-
NOBaHUH

Moscow zoo, Scientific
Researches Dept.

r. Mocksa, Poccus
Moscow, Russia

MOSCOWZ00-
sci@gmail.com

64.

Jlykpsnues Cepreit
BrnagumupoBud, k.0.H.
Lukyantsev Sergei,
PhD

Tomckuii ['oc. YHuU-
BEepCUTET, buonoruue-
CKHMU UHCTUTYT
Tomsk State
University, Biology
Institute

r. Tomck, Poccus
Tomsk, Russia

lukyantsev(@sibmail.com

65.

JlynnukuH Anexkcanap
Muxainosuyg
Lunichkin Alexander

HNHctutyT 3BONIIOIUOH-
HOU (PU3HOJIOTHHU U
onoxumum um. .M.
CeuenoBa PAH, JIa6.
CpaBHUTENHHOU (pH-
3MOJIOTMH CEHCOPHBIX
CUCTEM, aCIIUPaHT
Sechenov Institute of
Evolutionary Physiolo-
gy and Biochemistry of
RAS, Lab. for Com-
parative Physiology of
Sensory Systems, post-
graduate

r. C.-IletepOypr,
Poccus
St.-Peterburg,
Russia

bolverkdc@mail.ru

66.

JIsicoropckas Enena
AJlekcaHIpOBHA
Lysogorskaya Elena

MocKOBCKHUI 30011aPK,
HayuHo-tipocBert. oT/.
Moscow Zoo, Educa-
tional Dept.

r. Mocksa, Poccus
Moscow, Russia

lectorzoo@list.ru

67.

MasponyJiio Banepus
Mavropulo Valeria

WNucTutyT 00111€H reHe-
tuku uMm. H.M. BaBu-
smoBa PAH, JIa6. rene-
TUYECKHX OCHOB OHO-
pa3HooOpa3usi, acu-
paHT

Vavilov Institute of
General Genetics of
RAS, Lab. of Genetic
Basis of Biodiversity,
postgraduate

r. Mocksa, Poccus
Moscow, Russia

myxa@vigg.ru

68.

Mapunyy Xannec
Maripuu Hannes

TannMHHCKUI 300IapK,
3aBenyrommil Macek-
tapueM u CaioBbIM
OT/I.

Tallinn Zoo, Head of
Insectary & Gardener

r. Tannun, Icto-
HUS
Tallinn, Estonia

hannes.maripuu@ tal-
linnzoo.ee
http://www.insektaarium.
org/

69.

MuryHoBa Enena
SIkoBneBHa, K.0.H.
Migunova Elena, PhD

MockoBCKuUI 300I1apK,
3aBeyromast
Hayu.-npocser. Otx.
Moscow Zoo, Head of

r. Mocksa, Poccus
Moscow, Russia

amigpoly@rambler.ru




293

Educational Dept.
70. | Mumonos EBrennii MockoBckuii 300omapk, | I'. Mocksa, Poccust | insect_mzoo@mail.ru
BsiuecnaBoBuu Otn. OpHUTOTIOTHH Moscow, Russia
Mimonov Eugeny Moscow Zoo, Ornitol-
ogy Dept.
71. | Munuesa JIx000Bb MocKOBCKU r. Mocksa, Poccus | insect mzoo@mail.ru
AnexcaHApoBHA 300MapK, Moscow, Russia
Mintseva Lubov Ota. Tponuueckux Oa-
Oouek
Moscow Zoo,
Tropical Butterflies
Dept.
72. | MuponoBa Mapbsim Bcepoccwuiickuii ieHTp | MOCKOBCKas 00- mironam@mail.ru
KoncranTtnHoBHa, KapaHTUHA PACTCHHUI, JacTe, Poccns
K.0.H. Russian Plant Quaran- | Moscow Region,
Mironova Maryam, tine Centre Russia
PhD
73. | Muxaiinenko Auapeit | Mockosckuit ['oc. r. Mocksa, Poccus | caelifera@yandex.ru
IlerpoBuu VYuusepcurer umMm. M.B. | Moscow, Russia
Mikhaylenko Andrey JlomoHOCOBa,
borannueckuii cax
Lomonosov Moscow
State University, Bo-
tanical Garden
74. | Moperto DHIIO, A.H. Hupexkrop My3ses xu- r. [Tagys, Utanus | info@butterflyarc.it,
Moretto Enzo, PhD BBIX HACEKOMBIX Padova, Italy enzo.moretto@butterfly-
D3ATIOJIUC arc.it
Director of ESAPOLIS http://www.esapolis.it
- The Living Insects
Museum
75. | Moperro Mapko Cpen. Ulkona «AHTO- r. MonTerporro info@butterflyarc.it
Moretto Marco HUO BuBanban», yuya- Tepme, Uranusa
IANCS Montegrotto
Middle school «Anto- | Terme, Italy
nio Vivaldi», scholar
76. | Mypamkesuu Jlenuc Kommanus OO0 «Jlo- r. Mocksa, Poccust | Dominan-
AHaTOIbEBHY MHHAHTA 18, Moscow, Russia tal8@gmail.com
Murashkevich Denis JTUPEKTOP 110 PA3BUTHIO
Dominanta 18 Ltd.,
Development Director
77. | Myxa JImutpuit Wucturyt obreli rene- | r. MockBa, Poccust | dmitryVmukha@gmail.
Bnagumuposuy, 1.6.H., | Tuku um. H.U. BaBu- Moscow, Russia com
npod. nosa PAH, 3aBenyto-

Mukha Dmitry, Dr.BS,
Prof.

it J1ab. 'erernye-
CKHUX OCHOB OHOpa3HO-
obpazus

Vavilov Institute of
General Genetics of
RAS, Head of Lab. Of
Genetic Basis of Biodi-
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versity
78. | Hamonos Anekcanap Puxckuii 300ca, r. Pura, JIatBus anirent@apollo.lv
Napolov Alexander WNHucexkTapuym Riga, Latvia
Riga Zoo Insectarium
79. | Ocranenko Bnagumup | MockoBckuil 300Mapk, r. Mocksa, Poccus | v-ostapenko@mtu-net.ru
Anekceesnd, npod., Hayuno-meton. Otx. Moscow, Russia http://www.earaza.ru
1.0.H. Moscow Zoo, Scien-
Ostapenko Vladimir, tific & Methodological
Dr.BS, Prof. * Dept.
80. | [Taukun Brnagumup ['maBHbBI O0TaHMYE- r. Mocksa, Poccust
XamuMOBUY ckuii cag PAH Moscow, Russia
Pankin Vladimir The Main Botanical
Garden of RAS
81. | [ammm Tamam bynanermrckuii 30- r. Bynanemr, Ben- | papptomil24@gmail.com
Papp Tamas o6orcan, Jlom Hace- rpust http://www.zoobudapest.
KOMBIX Budapest, Hungary | com/english
Insect House of Buda-
pest Zoo and Botanical
Garden
82. | [lepenamoBa Tatesina | MockoBckuii 300mapk, | I'. Mocka, Poccus | insect_mzoo@mail.ru
IlerpoBHa Ota. DHTOMOIOTHHI Moscow, Russia
Pereladova Tatiana (uHCeKTapHii),
Moscow Zoo, Ento-
mology Dept.
83. | IIpeBeseHueBa 00O «Axsa Jloro» I'. Mocksa, Poccus
Anekcanapa Aqua Logo Ltd. Moscow, Russia
Prevezentseva
Alexandra
84. | llynunubm Muxawuic, Jlatraneckuii 300mapk r. Jlayrasnuic, eco@apollo.lv
1.0.H. Latgale Zoo JlarBus
Pupins Mihails, Dr.BS Daugavpils, Latvia
85. | [lynuns Alis JlaTranbckuii 300mapk r. Jlayrasnmc, bombinalatvia@inbox.lv
Pupina Aija Latgale Zoo JlatBust
Daugavpils, Latvia
86. | [Tmennunsiii Jmutpuii AJNIMHHCKUH 300- r. Tammun, DcTo- psenitsnoi@tallinnlv.ee
Pshenichny Dmitriy napk, Mncexrapuit HUS http://www.insektaarium.
Tallinn Zoo Insectary Tallinn, Estonia org/
87. | Pacuuupsin Anekcannp | [laneonronornyeckuii r. Mocksa, Poccus | rasna36@yahoo.com
[TaBnoBuy, 1.0.H., WHCTHUTYT, 3aBEIYIO- Moscow, Russia
npodo. uwmii JIab. aptpomnon
Rasnitsyn Alexander, Palaeontological Insti-
Dr.BS, Prof. tute, Head of Arthrop-
oda Lab.
88. | Poma Miona Puxcknii 300can, 3aBe- | 1. Pura, JlarBus ilona.roma@rigazoo.lv
Roma Ilona nytomas Mucekrapu- Riga, Latvia
yMOM
Riga Zoo, Head of In-
sectarium
89. | CanoB Aunapeii Bukto- | MockoBckuii 300mapk, | T. MockBa, Poccusi | insect_mzoo@mail.ru

pOBUY

OT,Z[. OHTOMOJIOTHH

Moscow, Russia
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Sadov Andrey (nHCEKTapHUii)
Moscow Zoo, Ento-
mology Dept.
9(). | Camoiinosa Haranbs CaxanmHcKHii 30000- r. FOxHo- natashajs@mail.ru
KoncTantnHoBHa TAaHUYECKHUI MapK Caxanunck, Poccust
Samoilova Natalia Sakhalin Zoo and Bo Yuzhno-
tanical Park Sakhalinsk, Russia
91. | CanoxxnukoBa Ojbra M3marennckuii 1oMm r. Mocksa, Poccus | redl@velt-media.ru
Hropesna "BEJIT", penakrop Moscow, Russia
Sapozhnikova Olga “Velt” Publishing
House, editor
92. | CenerkoB Ouer [TepMmckuii 300mapk, r. [Tepmb, Poccust | aquater64@mail.ru
Bukroposuu 3aM. TUpeKTopa mo 30- | Perm, Russia
Seletkov Oleg OBETYACTH
Perm Zoo, Deputy Di-
rector
93. | Cengepckuit Uropp Bceepoccuiickuii un- r. C.-IletepOypr, senderskiy@mail.ru
Bagumosuy, kK.0.H. CTUTYT 3alIUTHI pacte- | Poccus
Senderskiy Igor, PhD Huii, JIa6. Mukpobuo- | St.-Peterburg, Rus-
JIOTUYECKOTO KOHTPOJIA | Sia
All-Russian Institute
for Plant Protection,
Lab. for Microbiologi-
cal Control
94. | CunaeB Anexkcanip CBIKTBIBKApPCKUN 300- r. CBIKTBIBKAp, silych@list.ru
BanepreBuu apK Poccus
Silaev Alexandr Syktyvkar Zoo Syktyvkar, Russia
95. | CumonoBa Anactacusi | MOCKOBCKHUI 300MapK, I'. Mocksa, Poccus | Anastasia.zoo@mail.ru
Simonova Anastasiya ota. Mexxaynaponunoro | Moscow, Russia
COTPYJHUYECTBA
Moscow Zoo, Interna-
tional Cooperation
Dept.
96. | CmupHOBa Anekcanapa | MockoBckuii 30omapk, | I'. MockBa, Poccust | aladsmir@yandex.ru
AJlppaHoBHa Ota. DHTOMOIOTHHI Moscow, Russia
Smirnova Alexandra (nHCEKTapHUii)
Moscow Zoo, Ento-
mology Dept.
97. | Cnunun Bnagumup [Ipencenarens Oprko- r. Mocksa, Poccust | vvspitsin@mail.ru
Brnagumuposuy, mureTa, [Ipe3naeHt Moscow, Russia
Axangemux PAEH EAPA3A, I'enepanb-
Spitsin Vladimir*, Ac- | HbIi gupexTop Moc-
ademican of RANS KOBCKOI'O 300I1apKa
Chairman of the Organ-
izing Committee,
Chairman of EARAZA,
General director of the
Moscow Zoo
98. | Cropoxxyk Muxauin Kuesckutii [Tonurexau- | r. Kues, Ykpauna | bogomoll1991@mail.ru

Huxkomaesuu

yeckuii UHCTUTYT,

Kiev, Ukraine
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Storozhuk Mikhail

CTYJICHT
Kyiv Polytechnic
Institute, student

99, | CycnoB Anekcanup WpkyTckuit 061. kpae- | r. UpkyTtck, Poc- irkinsect@yandex.ru
Brnagumuposuy BeuecKuil Mmy3sei, Ota. | cust
Suslov Alexander [Ipuponsr Irkutsk, Russia
Irkutsk Museum of Re-
gional Studies, Dept. of
Nature

100. | Tamuno I'abpuanna HcnonHuTenbHBIN TU- r. MoHTErpOTTO info@butterflyarc.it

Tamino Gabriella PEKTOP Tepme, Utanus http://www.butterflyarc.it
«KoBuera 6abouex» Montegrotto /portal/eng/index.php?lan
“Butterfly Arc” sole Terme, Italy g=eng
director

101. | TuroBa Enena MexnyHapoaHbIi r. Mocksa, Poccus | leech@orc.ru
AnekcanapoBHa Llentp Menuuunckoii | Moscow, Russia http://www.leech.ru/
Titova Elena nusiBku, Ja6. ['epyno-

JIOTUH

International Medical
Leech Centre, Lab. Of
hirudology

102. | TxaueB Oner Tl'ocynapcrBeHHbIM r. Mocksa, Poccusa | miki-59@yandex.ru
AnekcaHIpoBUY JapBuHoBckuii My3elt, | Moscow, Russia
Tkachev Oleg «becrio T"anepesn»

State Darwin Museum,
“Invertebrates Gallery”

103. | TkaueBa Enena FOpsb- MockoBCKuUl 300I1apK, r. Mocksa, Poccust | insect_mzoo@mail.ru
eBHa 3apemyrommii O Moscow, Russia http://www.moscowzoo.r
Tkacheva Elena* Tponuyeckux 6abodex wget.asp?id=C25

Moscow Zoo, Head of http://wwxy.moscowzoo.r
Tropical Butterflies w/get.asp?id=C182
Dept.

104. | TpaBuna Upuna W3 parensctBo «Po- r. Mocksa, Poccus | i.travina@yandex.ru
BnagumupoBHa CM3H», PEJAKTOP Moscow, Russia
Travina Irina “Rosmen” Publisher,

Editor

105. | Tropuna Jlnnus MockoBckuii 300onapk, | I'. Mocksa, Poccus | insect_mzoo@mail.ru
CepreeBHa Otn. Tponuyeckux 6a- | Moscow, Russia
Tyurina Liliya 60ouek

Moscow Zoo, Tropical
Butterflies Dept.

106. | ecyn Cepreii [Terpo- | CraHIUs IOHHATOB T. r. Bomxckuii, Poc- | lolo_78@bk.ru
BHY Bomxckoro cus
Fesun Sergey Volzhsky Young Natu- | Volzhsky, Russia

ralists Station

107. | Punnunosckas I'amu- - r. Mocksa, Poccus
Ha AHJIpeeBHA Moscow, Russia
Phillipovskaya Galina

108. | ®ponos Brnagumup MockoBckuii 300mapk, | r. MockBa, Poccust | cipreja@yandex.ru

Eroposuu

3am. ['en. Jlupexropa

Moscow, Russia

http://www.moscowzoo.ru
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Frolov Vladimir

Moscow Zoo, Deputy
Director (Science &
Education)

109. | XarynueBa Beponuka | MockoBckuii 300mapk, | r. MockBa, Poccust | greenpark65@bk.ru
AnpapeeBHa 3aBenytomas CanoBo- Moscow, Russia
Khatuntseva Veronika | mapkoBbIM OT/I.

Moscow Zoo, Head of
Landscaping Dept.

110. | Xoasipes [lenuc W>keBckuit 300mapk r. xeBck, udmzoo_info@mail.ru
AnexcanapoBu4 Izhevsk Zoo Poccus
Khodyrev Denis Izhevsk, Russia

111. | Yacryxuna Cetnana 000 «Axsa Jloro un- I'. Mocksa, Poccus | csd10iv@mail.ru
JAmutprueBHa JKUHUPUHI» Moscow, Russia
Chastukhina Svetlana | Aqua Logo Engineer-

ing Ltd.

112. | YeboraecBa Anek- 00O «Axsa Jloro uH- I'. Mocksa, Poccus | mandyl@mail.ru
canzipa BuranbesHa JKUHMPUHI» Moscow, Russia http://www.aqualogo-
Chebotaeva Alexandra | Aqua Logo Engineer- engineering.ru/

ing Ltd.

113. | lecTtakos Jler HNucTuTyT ipobiieMm r. Mocksa, Poccus | zicrona@iitp.ru,
Cepreesud, K.0.H. nepenaun uapopmamun | Moscow, Russia zicrona@yandex.ru
Shestakov Lev, PhD PAH,

Jla6.06paboTku ceH-
COpHO# HH(pOpMaIIH
Institute of Information
Transmission Problems
of RAS,

Lab. Processing of
Sensory Information

114. | Wunnosckuii ®enop Hupextop My3ses r. Mocksa, Poccus | mammoth@iceage.ru
Kacneposuu «Jle THUKOBBIN Moscow, Russia
Shidlovsky Fedor nepuoy, BBL]

Director of the Muse-
um "lce Age", the All-
Russia Exhibition Cen-
tre

115. | lIunoBa Enena MockoBckuii 300mapk, | r. MockBa, Poccust | insect_mzoo@mail.ru
BrnagumupoBHa OTH. DHTOMOJIOTUU Moscow, Russia
Shilova Elena (MHCEKTapuil)

Moscow Zoo, Ento-
mology Dept.

116. | Wynopa Anekcei MockoBckuit 300mapk, | r. Mocksa, Poccus | tarzanzoo@yandex.ru
Buagumuposuy Hayuno-npocBert. ota. | Moscow, Russia
Shudra Alexey Moscow Zoo, Educa-

tional Dept.
117. | llep6akoB Eprennii MocxkoBckuii ['oc. r. MockBa, Poccust | dracomantis@gmail.com

OneroBuu
Scherbakov Evgeny

YHusepcurer uM. M.B.
JlomoHoOCOBa,
Lomonosov Moscow
State University

Moscow, Russia
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118. | lllumaukuaa Maprapu- | PTAY-MCXA nwm. r. MockBa, Poccus | kuskal990@mail.ru
Ta K.A. Tumupszena, Moscow, Russia
AJlekcaHIpOBHA Kad. 3amuTs! pacte-
Schipachkina Margarita | Huil, cTyJeHTKa
Timiryazev Agricultur-
al Academy, Plant Pro-
tection Dept., student
119. | ActokeBuu Buktop Hucturyt rmobansraoro | r. MockBa, Poccust | v1959@yandex.ru,
BukTopoBud, 1.0.H. KJIMMATa U 5KOJOTUH Moscow, Russia victor1959@yandex.ru

Yasyukevich Victor,
Dr.BS

PAH
Institute of Global Cli-

mate and Ecology of
RAS

*

- Unensl OpranuzanuonHoro komurera cemunapa/ The members of the Work-
shop’s Organizing Committee.
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Ilpunoscenue 4

[Tybnukarus cOOpHUKOB MexXIyHapOAHBIX CEMUHAPOB «becro3BOHOUHBIE B KOJI-
JeKUHUAX 300MapkoBy B MIHTepHeTe:

Issues of International Workshops “Invertebrates in zoos collections”, published in
the Internet:

1 cemunap, Mocksa, 2001 / 1 Workshop, Moscow, 2001:
http://www.earaza.ru/pdf/bezpozv2002.pdf
http://www.moscowzoo.ru/docs/C78 Invertebratesl.pdf

2 cemuHap, Mocksa, 2004 / 2 Workshop, Moscow, 2004:
http://www.earaza.ru/pdf/bezpozv2005.pdf
http://www.moscowzoo.ru/docs/C78 Invertebrates2.pdf

3 cemunap, Mocksa, 2007 / 3 Workshop, Moscow, 2007:
http://www.earaza.ru/pdf/bezpozv2007.pdf
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becno3BoHOYHbIE :KMBOTHbIE B KOJJIEKIMSAX 300lIaPKOB M HHCEKTAapHeB.
Marepuassl UerBepToro MexxayHapoaHOro ceMmmHapa
r. MockBa, 18-23 okrsiopst 2010 r.

['maBHBIN penaKkToOp U OTBETCTBEHHBIN 32 BBIITYCK:

I'enepanbhbiil aupexTop MockoBckoro 3oonapka, [Ipesunent EAPA3A,
Axanemuxk PAEH B.B. Cnuyun

Penakropsi-coctaBurenu: M.B. bepe3un, E.FO. Tkauesa

Ymeepowcoeno k newamu I'BY «Mockosckuil 20cy0apcmeenHblli 300NapKy

ITonmucano B neyats 10.10.2011 r.
dopmat 60x90 1/16. 'apautypa Taiimc.
[Teuats odcernas. Tupax 500 3k3.

Otnieyatano B OO0 «Bepxe-PA»
r. Mocksa, 2011 r.



