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In Memory of ALEXANDER VOLDEMAROVICH KREUZBERG (1956-2012)
by
ELENA KREUZBERG-MUKHINA

In February 2012, ALEXANDER VOLDEMAROVICH KREUZBERG, a well known entomologist and researcher of the Lepi-
doptera fauna of Central Asia, passed away in Ottawa, after a long battle with cancer. ALEXANDER KREUZBERG was a
highly educated erudite; he perfectly knew not only the taxonomy and ecology of insects, but was also knowledgeable
in the organization of science and was aware of the development of the ecological movement in Uzbekistan and in
the Central Asian Region. He performed everything extremely accurately and precisely both when writing scientific
papers or preparing documents for the Ecological Forum of Uzbekistan. He edited the Red Book of Uzbekistan
(2003), compiled the Third National Report of Uzbekistan Republic for the Convention on Biological Diversity and
adapted the TUCN Red List Categories and Criteria (2001) for using them at a national level; moreover he developed
the clearing house mechanism to implement environmental conventions in Uzbekistan.

ALEXANDER KREUZBERG was born in Tashkent on July 11%, 1956, in the family of VoLDEMAR ERNESTOVICH KREUZBERG,
who was a chemist by trade, but also an amateur entomologist. VOLDEMAR ERNESTOVICH started a passion for ento-
mological studies in ALEXANDER since his childhood. ALEXANDER first deeply felt an appretiation for nature since the
first family journeys to scenic Sary-Chelek Nature Reserve, located in the picturesque Western Tien-Shan Mountains
in Kyrgyzstan. VoLDEMAR KREUZBERG had taken him there since ALEX was 5 years old, to train his independence and
also to study insects.

Brief family history : The KrREUZBERG family moved to Central Asia from Riga (Latvia) during First World War and
remained there after the Socialistic Revolution in Russia. ALEXANDER’s grand-father - ERNEST KREUZBERG - was an
economist. After wounded on the front during the First World War he was sent for recovery away from front line
- to Tashkent military hospital in Turkestan (Central Asia), and after recovering he was sent to Termez for further
military service and protection of the border with Afghanistan; from where he was moved to Ashkhabad. After the
revolution of 1917, ERNEST KREUZBERG took a part in restoring the damaged economy in Turkestan and took many
leading positions first in Ashkhabad, and then in Tashkent. He never belonged to political parties. He refused to join
the Bolsheviks Party, because he did not share ideology of ,,red terror”. During STALIN’S repression he was arrested
several times; however, he could defend himself. In the beginning of the Second World War in 1941, he was arrested
again and charged with false accusations, for which he was sentenced to be shot. ALEXANDERs grand-mother - MARIA
GERMANOVNA EIPERT - was a bookkeeper of education, and worked together with her husband. After the arrest and
shooting of ERNEST JAkOVLEVICH she was banished to Khatyrchi District of Samarquand Province in Uzbekistan (to
»Hungry Steppe®) along with other Germans, where she passed away in 1951. ALEXANDER-VOLDEMAR ERNESTOVICH
KREUZBERG - ALEX’s father - also suffered from STALIN’s repressions, he was arrested on false accusation in 1937 (21
years old) and placed in a gulag (Pechora-Lag). But during the war, he was dismissed and sent to work for the protec-
tion of agricultural production during transporting. He dealt with the development of a fumigation system (chemical
defence of agricultural production from pests). VoLDEMAR ErRNEsTOVICH did not get a formal education in the USSR
higher education system, and replaced it by educating himself. However, after the Second World War he defended a
candidate dissertation on the methods of chemical protection of crops in agriculture. His whole like he also kept the
passion to study wildlife that appeared since the time of his childhood in Ashkhabad, however, he could not realise it
due to certain circumstances. Although, he still transfered his passion and knowledge to his son ALEXANDER. VALEN-
TINA IvANOVNA KOROBOVTSEVA, ALEXANDER’s mother was from a strong farmer’s (Cossack) family, which moved from
lower Volga Region to Central Asia in the 1920s, escaping from the dispossession.

By the time he was graduating high school, ALEXANDER’s future destiny was determined: he was an amateur ento-
mologist and had selected entomology as his area for further studies. More precisely, he chose to study the taxonomy
of Lepidoptera (butterflies), especially from Rhopalocera (swallowtail butterflies) - a science dealing with the classi-
fication and systematization of species and subspecies. During his studies in Tashkent State University, ALEXANDER
had opportunities for surveys in Tajikistan and Kyrgyzstan, studying the diversity of the swallowtail butterflies taxa.
Those expeditions strengthened his determination in the choice of studying the diversity, taxonomy and phylogenetic
relationships in the group of swallowtail butterflies in Central Asia.

After graduating University, ALEXANDER started to work at the National Museum of Nature in Tashkent, where he
simultaneously classified and mounted entomological collections and continued to study swallowtail butterflies, sur-
veying known centers of endemism of this group of insects on Pamir in Tajikistan, in the mountains of Tien-Shan
in Kyrgyzstan, Uzbekistan, Turkmenistan and Kazakhstan. He also managed to organize expeditions to the Russian
Far East and to south-east Siberia, where he could make supplementary collections of allied taxa and meet with his
colleagues. In 1999-2001, ALEXANDER also had a chance to visit Pakistan, where he collected additional materials on
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swallowtail butterflies in the mountains of the North-Western Territories near Rakapushi Peak (Minapin and Tagafari
Glaciers), in the Bargot Valley and in the Khundjerab National Park on the boundry between Pakistan and China.
ALEXANDER compiled a taxonomic catalogue of swallowtails of Central Asia and Kazakhstan, comprising level of
subspecies on the results of own taxonomic surveys and revisions, using also studies and materials in the large state
and private collections of former USSR and European countries: Czech Republic, Poland, Germany, France, Nether-
lands), analysing all known to this time valid taxa of Papilionids.

He had conducted studies of swallowtail butterflies, especially Parnassiinae group, in several ways:

. he studied the biology and ecology of the species, including life cycle and diet;

. he made precise morphological investigation of pre-imaginal (pre-adult) stages (structure of chorion, egg,
chaetotaxy and patterns of larvae markings);

. he conducted wide studies of type materials in collections and revisions.

ALEXANDER adhered to conducting of cladistic analysis in order to provide alike relationships between taxa. This me-
thod based on strong reasoning when familiar relationships had been reconstructed has been used widely in modern
taxonomy, equivalently with ultra-modern genetic analysis.

ALEXANDER considered that it is impossible correctly estimate the species diversity of swallowtails butterflies (Parnessi-
inae) without the knowledge of their real isolating mechanisms. Therefore when conducting field studies, he collected
materials for work on taxonomy of species and subspecies and simultaneously carried out ecological research, inves-
tigating interconnection between swallowtails and their habitats. Basing his research on materials collected during
field studies, he carried out the fundamental scientific assessment of taxonomic diversity of Papilionids in Central
Asia, including issues pertinent to species origin, their development and mechanisms of ecological adaptation within
Parnessiinae at a micro-evolutional level. In the result of taxonomic revisions of collected and analysed data, he stated
the presence of 5 genera, 31 species (against 21 defined before ALEXANDER’s studies) and 77 subspecies of Papilionids.
He confirmed the presence of more than 40 new synonyms of various kinds related to different genera, species and
subspecies. He also described 12 new taxa, defined status of 3 subspecies and 9 species, found one new species for
Central Asian Region (and former USSR). Besides, ALEXANDER studied trophic (food) relationships of swallowtails
that let him determine evolutionary adaptive characteristic of allopathy and coevolution between food plants and
oligophagous swallowtails.

Before the research done on the ecology of swallowtails in Central Asia conducted by ALEXANDER KREUZBERG, the
existing information on many species was fragmentary and incorrect or absent. Biology of many species from the
genus Parnassius was little-studied or absolutely unknown. This circumstance was relevant to difficulty of access to
habitats of many high-altitude species, complexity for conducting of ecological surveys in such habitats and also to
secretive mode of life for many species, that complicated studies of their trophic relationships and phenology. ALEX-
ANDER assumed that data on ecology, and especially on food specialization in many cases should have important value
for adjudication of controversial questions of taxonomy and phylogeny both for separate species and entire group
of Papilionids. His studies of trophic relationships of swallowtails were carried out mostly in Middle Asia and Kaz-
akhstan and in adjacent regions: in Siberia and in Russian Far East, and also on the northern territories of Pakistan.
In the result of conducted research, there was compiled a list of food plants of larvae (caterpillars) of Papilionids of
Central Asia and revealed determined patterns in their selection of plants for feeding. In the result Parnassius species
were divided on three groups on their trophic relationships:

1. Species feeding on Stonecrop Family (Crassulaceae) and more rare on Saxifrage Family (Saxifragaceae) close to
their chemotaxonomic traits - group of Parnassius apollo.

2. Species using Scrofula plants (Scrophulareaceae Family) - group of P, simo.

3. Species having trophic relationship with fumitory plants (Fumarioideae Subfamily) - groups P, hardwikii, P. delphi-
us, P charltonius, P. acco, P. tenedius.

The division of the Parnassius species into their trophic relationships, findings about stenophagous of this genus
revealed most earlier phylogenic divergence of three throphic groups and their further independent evolution, and
also designate the sign of stenophagy typical for swallowtails of this genus done by ALEXANDER was an important
taxonomic criterion for intrageneric diagnostics. ALEXANDER also connected stenophagy with acting of substances
of secondary metabolism of food plants (interrelation between organisms conditioned by influence of such chemical
substances called allopathy) and defined allopathy as driving force of directional evolution of Parnassius species, beca-
me apparent as coevolution of phytophages and their food plants. He also compiled a list of secondary metabolite of
food-plants used by swallowtails from Parnassiinae Subfamily and detected the significance of secondary metabolites
in their biology indicating that swallowtails feeding on plants, which contain alcaloids, glycosides and other toxic
substances, have an ability insert or accumulate in organism such toxins, protecting species in larval and imago stages
from predation them by insectivorous animals, and they also defend them in some degree from endoparasites (internal
parasites). Besides this, he conducted studies of Parnassiinae species in natural conditions and in captivity, and proved
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that secondary substances of food-plants are used by swallowtails as attractants for oviposition [,,It is confirmed for
all species of Parnassiinae, however, the more evident example is presented by Parnassius genus, which species deposit
eggs not on the food-plants themselves, but on adjacent various substrates. In the captivity, however, females of such
species do not start oviposition before stimulation them by parts of their food-plants (leaves, flowers, etc.) - AK]. La-
boratory tests, conducted by ALEXANDER, showed the transition of caterpillars from natural food-plants to new food
is possible only within several (from 2 to 7) genera of food-plants belonging to the same plant family. Transition to
the new food-plant is complicated by chemical factors and may cause significant slowdown (deceleration) of feeding,
growth, absolute failure (rejection) of feeding and death of caterpillars.

All these studies permitted ALEXANDER to come close to the answer of the fundamental question: why Central Asia is a
center of origin for rich diversity of swallowtails, especially from Parnassiinae family, - and link the evolution of swal-
lowtails with global changes of Earth’ relief and climate happened when this group appeared and also to connect the
coevolution of swallowtails with their food-plants (,,parallel cladogenesis between butterflies and their food-plants®),
designating it as ,,ecological evolution of taxons®.

Based on studies of ecology and biology of swallowtail species, ALEXANDER designated application-specific propo-
sals for protection of swallowtails in Central Asian countries (identification of conservation status and development
of recommendations on protection and sustainable use of their populations). He conducted analysis of swallowtail
butterflies fauna for Central Asian Region and created the annotated list for existing protected areas (strict nature
reserves, national parks, etc.). He also described factors caused (responsible for) degradation of habitats and popula-
tion declines. ALEXANDER also had prepared recommendations for special protection of some populations the rough
establishment of micro-reserves within protected and unprotected areas. Being involved in the redlisting process in
Central Asian Region, ALEXANDER also participated in the designation of recommendations and suggested including
of rare and vanishing swallowtail taxa in the [IUCN Red List and national Red Books in the states of the region. He
analysed population status and showed that current population abundances for many species have been defined mostly
by natural fluctuation cycles. However, extreme locality of many populations and stenophagy (food and habitat spe-
cialization) make them very vulnerable to impacts of human activities of effects or negative random factors.

Unfortunately, cardinal changes in the former USSR, in concern to its disintegration, transformation processes of so-
ciety and social institutes, capitalization of the society and reformation of scientific institutions, defined by transition
of countries of Central Asia to independent development ways, reflected on scientific studies in negative ways. ALEX-
ANDER did not finish his fundamental studies. He, as many other scientists tried in other fields of activity, successfully
applying his knowledge in development of the public environmental movement, in the work with International Union
for Conservation of Nature (IUCN), in projects on sustainable development and development of clearing house me-
chanisms for execution of environmental conventions. However, his final work on coevolution between swallowtail
butterflies and their food-plants was left unfinished and was not published. This is an interesting area for research,
which obviously should be continued and wait for new investigators (researchers).

List of published works of ALEXANDER KREUZBERG encounters more than 60 papers, published in international jour-
nals in English, German, and French. His works were noted and used for taxonomic revisions in the group of swal-
lowtail butterflies...

No doubts, that the memory about ALEXANDER KREUZBERG and his family should be kept.

uccnenosarenb (ayHbl JHEBHBIX uelryeKpbulbix (6abouek) LlenTpanbHoil Asum. Ausekcannp BombaemapoBuu Obu1
BBICOKO-00pa30BaHHBIM M SPYMPOBAHHBIM YEJIOBEKOM, OH IPEKPacHO pa3dupajicsi He TOJIBKO B BOIIPOCAX CHCTEMATHKH 1
9KOJIOTUH HACEKOMBIX, HO TAKKE B BOIIPOCAX, OTHOCSIINXCS K OPraHU3allK @ , U HE OCTaJICs Oe3pa3InuHbIM K Pa3BUTHIO
9KOJIOTUYECKOIO JIBIKEHUsI B Y30ekucraHe u pernoHe llenrpanbHoit Asum B menom. Bee, 3a BbInonHeHne 4ero oH
Opasicst, OH Jieral UCKIIFOYUTENILHO aKKypaTHO U TIPEIENIbHO TOYHO, Oy/ib TO HAIMCAHUE CTaThH, IIOATOTOBKA JTOKYMEHTOB
JUISL 9KOJIOTHYEcKoro (opyma Y30eKHcTaHa, wiu perakrupoBanue KpacHoi kaurn Ysoekucrana (Bepcust 2003 1), wim
MOJITOTOBKA TpeThero HalMoOHAJIBHOTO OT4eTa 1o KOHBEHIMH 0 OMOJIOrMYecKoM pa3sHOOOpasuM il Y30eKHCTaHa, MIIN
ananrrarmst Karerupuii n kpurepres MCOIT jist onpenienniHus craryca BUJIOB Tl IPUMEHEHHS Ha HAIMOHAJIbHOM yPOBHE,
WM pa3BUTHE MEXaHN3Ma [IOCPEIHUYECTBA B BBINOIHEHUH TIPUPOI0OXPAHHBIX KOHBEHIIMH.

Anexcannp Bonpaemaposuu Kpeiindepr pommicst B Tamkente 11 uronst 1956 roma, B cembe Bonpaemapa DpHecToBrya
Kpeiinbepra, XumMuka 1o CrenuaIbHOCTH, HO YBJIEUEHHOTO 3HTOMOIOra-moourens. CBOIO CTpacTh K MO3HAHUS MHpa
HaceKoMbIX Bobaemap DpHecToBHY NPHUBII AJIGKCaHIPY € JIETCKUX JieT. [lepBble IIyOOKKe BHedamieHHs! OT OOIIEHHs
C IPHUPOJION MOSABUIINCH y AJEKcaHIpa B AETCTBe mocne noe3nok B Capbl-Uenekckuil 3alOBETHUK, PaCHOJIOKEHHBIN B
JKMBOIHMCHBIX ropax 3anaaHoro Tsub-1ans B Kupruscrane, xyna orery 6pai ero ¢ 5 jiet, npuydasi K CaMOCTOSTEIILBHOCTU U
BMECTE HCCIIEys] MUP HACEKOMBIX B TIOMCKAX HOBBIX MHTEPECHBIX HAXOMOK.

Cembst Kpeiinbepros nepeexana B Cpexnioro Azuro u3 . Purn (JlarBust) Bo Bpemst IepBOii MHpOBO BOWHBI, J1a Tak U
ocraiach 31ech. Jlen Anexcanapa - OpHecT SIKOBIEBHY, SKOHOMHUCT 110 0Opa30BaHHUIO, MOCIE paHEHHs] Ha (hpOHTE BO
Bpemst [lepBoit MUPOBOI BOMHBI OBLT OTIPABJICH HA JICYCHHE TIIYOOKO B THUI - B TalIKeHTCKUI BOCHHBIN TOCIHTAJb, &
TIOCJIE BO3JOPOBJICHHS! ObLI HAIPABIICH ISl IIPOXOKICHUS TalIbHEHIIEH CITy>KOBI 1 JUIsl OXpaHbl TPaHULIbI ¢ AraHICTaHOM
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B I. Tepmes, a 3arem Obul nepeBeieH B Anixa0as. [locie peBosionMy OH y4acTBOBAJI B BOCCTAHOBIICHUH Pa3pyIICHHOTO
xo3siicTBa B Typkecrane M 3aHMMaJ MHOTME PYKOBOJSIIME IIOCTHI, CHadana B Armixabane, 3arem B TamkeHre. B
MOJIMTHYECKHUX MAapTHSX OH HUKOIZA HE COCTOsUI. B mapTHio GOJbIIECBUKOB BCTYIATh OTKAa3bIBAJICS, HE OJ00pSS YCHUICHHS
B 20-X romax MAEONOTHU «KPAacHOTrO Teppopa». Bo BpeMeHa CTaIMHCKUX PENpeccHil ero apeCTOBBIBAIM HECKOIIBKO Pa3,
OJTHAKO, EMY YIaBaJIOCh 3alUTUTH ceOst. B camom Havase BoitHbI B 1941 romy Obut cHOBa apectoBan HKBJI 1 mocaxkeH B
TIOpbMY 10 c(haOpHKOBaHOMY JIO)KHOMY OOBHHEHHIO «32 HEJIOHOCHTENIBCTBO 00 aHTHCOBETCKHMX Pa3roBOpax B TIOPEMHON
Kamepe», 10 KOTOPOMY €ro ITPUroBOpHIM K paccrpery. baOymika Anexcannpa - Mapus ['epmanoBna Diinept - Oyxrainrep
1o oOpa3oBaHHIO, paborana BMecTe ¢ MyxeM. [Tocne apecra u paccrpena DpHecTa SIkoBieBrda oHa ObUla cocnaHa, Kak
U Jipyrue HeMIlbl B XaTbIpurHCKUi paiion Camapkaniackoi oonactu (B ,,l onognyto Crens), ry1e oHa ymepia yxe 1mocie
BoIHBI B 1951 rony. Anekcanap-Bonbaemap DprecroBnyu Kpeiindepr Toxe nocrpaiall ot CTAIMHCKUX PENPECCHit, OH ObLT
apecToBaH 10 JOKHOMY 00BHHEHHMIO B 1937 romy (B 21 ron) u 1o camoii BoiiHbl Haxomwics B I'ynare (Ilewop-nare), HO BO
BpeMs BOMHBI ObLT OCBOOOXK/ICH M HAIIpaBJIeH Ha padoTy, CBI3aHHYIO C COXPAHEHHEM CeJIbCKOXO3SIHCTBEHHOM MPOLYKIMN
npH TpaHcropTupoBke. OH 3aHMMaJICs pa3padoTKoH cucteMbl pymuranmu. GopmanbHOro 00pa3oBaHust B CHCTEME BBICIINX
yueOnbIx 3aBefeHnii CCCP, Bosbiaemap DpHecToBHY HE MOYYHII, 3aMEHHB €ro caMo-00pazoBanueM. OIHaKo, yKe mocie
Bropoii MUpOBOI BOWMHBI OH 3aIlIUTII KaHAUAATCKYIO AUCCEPTALMIO MO CEIbCKOMY XO3SHCTBY. CTpacTb K M3Yy4EHHIO U
TMIO3HAHMIO MUpa JJUKOH NPHPO/IbI BO3HKKIIA y BosbiemMapa DpHecToBHYA € IETCKUX JIET, CO BpEMEH KM3HH B Alxabasie, Ho
pean3oBarh ee Mpo(hecCHOHATBHO B CHITy H3BECTHBIX O0CTOSITENILCTB OH HE CMOL: TeM He MeHee, CBOM 3HaHHs U YBJICUCHUE
Bonbaemap OpaectoBuu nepenan cbiHy Ajiekcanapy. Mare Anekcaniapa BonbnemapoBuua - Banentuna llBanosHa
KopoboBrieBa, Obu1a 13 KperKkoii KpecThsIHCKON (Ka3aubeii) ceMbH, cOexaniueil n3 [ToBommkest B Cpennroro Asuto B 1920-x
rofiax OT PacKynaulBaHuUsl.

K MomeHTy OKOHYaHMsI cpeHell MKoIbl cyapda Anekcan/pa Obuta MmpeornperiesieHa, OH YKe CIOKHICS KaK SHTOMOJIOT-
ucclesioBaresb ¥ BbIOpal 00NacTh HAyKHM U M3YYCHHUsI B IOCIEAYIONIME TO/bl. DTO ObUIa TAKCOHOMHMS JTHEBHBIX
YEIyeKPbIIbIX M3 TPYIIIbI OyJIaBOychIX (IIApYCHHUKOB) - HayKa O KJIACCU(UKAIMK M CUCTEMATU3aLMU BUIOB M TOJIBHIOB.
Bynyun crynentom TamkeHTCKOTo rocylapcTBEHHOTO YHHUBEPCHTETa, AJICKCaHAp MOOBIBAI B HECKOJIBKHX AKCIISHIHSIX
B ropax Tampkukncrana u Kupruscrana, uccienyst pa3HooOpa3ue TaKCOHOB MAPYCHUKOB. JTH SKCHEAULUN YKPEIHIN
€ro yBEpEeHHOCTh B BBIOOPE TEMBI JUISI MOCIEAYIOIIMX HCCICIOBAHUH 110 M3y4YEHHIO Pa3HOOOpasusi, TaKCOHOMHH M
(uToreHeTHYEeCKUX CBsI3eH B rpytiie mapycHUKoB Cpenueit Azuu.

[Tocne oxoHuaHMsl yHUBEpCUTETA, AJIEKCaH/Ap MOCTYIT HA paboTy B HanmonanbsHelil My3eit npuponst B TaikeHre, rie
OH TPOJOKWI U3Y4Y€HUE MapyCHUKOB, HUCCIEAys] U3BECTHBIE LIEHTPhI dHAEMU3Ma 3TOH rpymisl HacekoMblx Ha [lamupe
B Taypkukucrane, B ropax Tsup-1llans B Kuprusum, B Y30ekucrane, B Typkmennu u B Kasaxcrane. EMy ynanocs Taxxke
opraHu3oBarhb rnoe3iku Ha [lansHniit BocTok 1 B roro-Boctounyto CHOupb, Ijie OH BCTPEUAJICS CO CBOMMHM KOJUICTaMH, a
TaKKe UMeJT BO3MOKHOCTh CZEJIaTh JJOTIOIHUTEIbHbIE COOpBI NAPYCHUKOB U3 3THX perioHoB. B 1999-2001 r. Anekcanup
TaKKe CMoT 1o0bIBaTh B IlakucTane, rie oH coOpall JOTOIHUTENIBHBIE MaTepUaIbl 10 apycHuKam Ha CeBepo-3anaaHbIx
TeppuTOpHsIX CTpaHbI BTOPHBIX palioHax y T. Pakamymm (yieanuku Munars, Taradapn), B 1onuae bapror v B HallMoHaIbHOM
napke XyH pKepa0, Ha rpanuie Mexay [lakucranom u Kuraem. Anexkcanip BornbaemapoBid coCTaBrl TAKCOHOMHYECKHH
KaraJior napycHukoB crpan CpenHelt Azun n Kazaxcrana, BKIIFOHAIOIIHI YPOBEHb ITO/IBH/IOB 110 MaTepuaiaM COOCTBEHHBIX
TAKCOHOMMYECKUX PEBHU3UI U U3bICKAHUH, UCIONIB3Ys JaHHbIE U3yUEHUs] MAaTEPUAIIOB B KPYITHEHIIINX FOCYAapCTBEHHBIX U
vactHbIX Koyuiekimsix CHI™ n EBponeiickux crpan (Uexus, [Tonbina, ['epmanns, @panims, Hunepnanist), npoaHaan3upoBas
BCE OITyOJIMKOBaHHBIE K HACTOSIIIEMY BPEMEHH BAJIM/IHbIC Ha3BAHHS TAKCOHOB.

HccnenoBanust mapyCHUKOB, 0COOEHHO 3 TpyIIibl Parnassiinae, mpoBOAMIIICH UM MO HECKOJILKUM HanpasiieHusM: studies of
biology and ecology of species, including life cycle and diet; n3yueHue OHOIOrHUY ¥ SKOJIOTHU BUIOB, BKITFOYAs! JKU3HCHHBIN
LIMKIT ¥ IMeTy; precise morphological investigation of pre-imaginal (pre-adult) stages (structure of chorion, egg, chaetotaxy
and patterns of larvae markings); oHkoe Mopdosorudeckoe U3yueH!e IpeMMarnHalbHbIX CTaui (CTPYKTYPbI XOpHOHA,
SHIIA, XeTOTaKCHs M pUCYHOK ryceHnI); wide studies of type materials in collections and revisions. mmpokoe uccieoBaHue
TUIOBBIX MaTEPUAIIOB B KOJUIEKLIUSX U PEBU3HU.

Aunexcanzp BonbiemapoBny ObUT CTOPOHHHKOM TIPOBEICHHS KJIaJUCTHYECKOTO aHAIIN3a JUISl YCTAHOBJIEHHS! POJICTBEHHBIX
CBsI3el MEXIy TaKCOHAMU. DTOT METOH, OCHOBAaHHBI HA CTPOrOM apryMEHTAlUM NPH PEKOHCTPYKIHMU POACTBEHHBIX
OTHOILEHUI MEXIy TAaKCOHAMH, LIMPOKO HUCIONb3yeTCs B COBPEMEHHON CHCTEMATHKE HApaBHE C YABTPAa-COBPEMEHHBIM
FeHETUYECKUM aHAITI30M.

Anexcanzp nonara, 4to Oe3 3HaHHS pEealbHBIX H30JLIIMOHHBIX MEXaHHU3MOB, KOTOPBIE HCIIONB3YIOT MAapHACCHUYCHI B
MIPUPOZIE HEBO3MOXKHO MPABMIIBHO OLIEHWUTH MX BUJIOBOE pasHooOpasue. [1oatoMy BO BpeMst MOJIEBBIX MCCIIEIOBAHUH, OH
HE IPOCTO COOMpAJT KOJUICKIMOHHBIE MaTepHalibl JUIsi pabOoThHI 10 CUCTEMATHKE BHIOB M MOJBHIOB, HO TAKKE CTapajcs
MIPOBECTH IKOJIOTMYECKUE MCCIIEIOBAHMS, M3ydasi B3ANMOCBSI3H MEXKITy ITapyCHUKaMH M Cpeloil Mx obnuTanus. Marepuaisi,
coOpaHHbBIE B pe3yibrare IOJIEBbIX MCCIEI0BAHHUMN, TTO3BOIMWIM €My MPOM3BECTH (yHIAMEHTAIBHYIO HAy4YHYIO OLICHKY
TaKCOHOMHMYECKOTO pa3HO00pasus mapycHUKoB LleHTpasbHON A3uu, BKIIIOYas pa3pabOTKy BOIPOCOB IPOHMCXOKIACHUS,
pa3BUTHUS U MEXaHM3MOB SKOJIOTMUECKOM aJanTallid STOH IpyNIbl Ha MHUKPOIBOJIOLIMOHHOM YypoBHE. B pesynbrare
TaKCOHOMHMYECKHX PEBH3UH 110 COOpaHHBIM U IIPOaHAIM3UPOBAaHHbBIM JaHHBIM KaK 110 peruoHy LleHTpanbHoi A3un, Tak U B
l'onapkTuke B 1esioM, ObLIO orpesiesieHo Haimuue S poos, 31 Buna (mportus 21 10 Hauasa uccienoBanui Anexcanapa) u 77
TIOJIBUIOB ITAPYCHUKOB. AJIEKCaH/Ip NOATBEPAMIT Hajmuue 6oree 40 HOBBIX CHHOHMMOB Pa3JIMYHBIX KJIACCOB, OTHOCSIIAXCS
K pasHbIM pozaMm, BUAaM unu noasuaaM. OH Taxoke omucan 12 HOBBIX TaKCOHOB, ONPEAENWI CTaTyC A 3 MOABUAOB U
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9 BuzoB, Hawmen | HOBBIA Bua Uit LlentpansHo-Asuarckoro peruona (n OpBinero CCCP). ITomumo storo, Anexcanap
n3ydaJq Tpo(UUECKHEe CBSI3M MapyCHHKOB, YTO ITO3BOJIMJIO €My YCTAHOBUTH 3BOJIOLMOHHO-3IANTHBHBIE OCOOEHHOCTH
QJUIOTIATUH ¥ KOIBOJIOLIMM KOPMOBBIX PACTCHHU 1 BUJIOB APYCHUKOB-OJINTO(aroB.
Jlo Hauanma uccrnenoBaHUM KoNOrvM MapycHUKoB LleHTpanpHOM As3uuM, MPOU3BENEHHBIX AJIEKCAaHIPOM, UMEBIIUECS B
JMTEparype CBEJCHHS 10 HEKOTOPHIM BH/aM ObLIM OTPBHIBOYHBI WIIM HEBEPHBI, 110 JPYTHM - HOJHOCTBIO OTCYTCTBOBAIHL.
Bbuonorus e OonbIIMHCTBAa BUJIOB pora Parnassius ocraBanach MM MaJOW3yYEHHOM, WII COBEPLIEHHO HEWU3BECTHOM.
D710 0OCTOSITENHCTBO OBLIO CBS3aHO C TPYAHONOCTYIHOCTBIO MECTOOOMTAHMH BBICOKOTOPHBIX BHJIOB M CIIOXXHOCTBIO
MIPOBEICHUSI B TAKMX YCIIOBUSIX SKOJIOTMYECKUX HAOJFONCHHUH, @ TakyKe CKPBITHBIM 00pa30oM >KU3HH I'YCEHHI] MHOTHX BHIOB,
YTO OCJIOXKHSUIO BBIICHEHHE MX TPO(QHYECKnX cBsizedl u (eHonornu. Anexkcanap BonbremMapoBnd NMpemnoiaoku, 4To
JIAHHBIE 110 AKOJIOTHH, U, B YACTHOCTH, 10 MUILEBOM ClENUAIM3alii, BO MHOTHX CIIy4asiX MUMEIOT BaXXHOE 3HAYEHHUE UL
PpazpereHys CIIOPHBIX BOIPOCOB CHCTEMAaTHKHU U (DMIIOT€HNH KaK OT/IEIIBHBIX BUJIOB, TaK U UCCIIETYyEeMON IPYIIIbI B LIETIOM.
Ero uccnenoBanust Tpoduueckux cBsi3eil mapycHUKOB OBbUTH ITPOU3BENCHBI, B OCHOBHOM, B Cpernneid Aznun n Kazaxcrane,
a TaKXkKe U B CONpEIENbHBIX cTpaHax: B Cnbupn u Ha JlanmsHeM Boctoke, u Ha CeBepHbIx Tepputopusx Ilakucrana. Ha
OCHOBE IPOBEACHHBIX NUCCIIEIOBAHMSI ObUI COCTABJIEH CITMCOK KOPMOBBIX PaCTEHUH IyCeHHMII napycHUKoB Cpenneil A3un
1 BBISIBIICHBI OIPE/ICIICHHbIE 3aKOHOMEPHOCTH B BBIOOPE MMM pacTeHHMIt [Tt IUTaHKs. Pe3ynbsrarom 3Toil paboThl SIBUIIOCH
pazzenenue BUI0B Pasnassius 1o MX TpOPUUECKUM CBSI3sIM Ha TPHU TPYIIIbL:
- BUIbI, TUTAIOIHECS] HA TOJICTSHKOBBIX (1, perke, Ha OJIM3KMX K HUM [10 XeMOTaKCOHOMUYECKUM ITPU3HAKaM KAMHEJIOMKOBBIX )
rpyrma P, apollo;
- BUJIbL, UCIIONB3YIOIIUE B MUy HOPUUHHUKOBBIE- rpynmna P, simo;
- TPOMYECKHU CBSI3aHHBIE C ABIMSHKOBBIMU-TpyIIIIbl P hardwikii, P delphius, P. charltonius, P. acco, P. tenedius.

Takoe pa3zfeneHne napHacCUycoB 10 UX TPOPUUECKUM CBS3SIM, TIOTyUECHHBIC CBEJICHHS O CTEHO(Arny BUJIOB 3TOTO poJa,
TO3BOJIMIIO AJteKkcanzpy BoibaemMapoBHdy MpeIoIoknuTh 3HaUYUTEIBHO Ooee paHHee (DHIIOTEHETHYECKOE PACXOXKICHHE
TpexX TPOPUUECKUX TPYINl M WX JalbHEHIIee HE3aBUCHUMOE Pa3BHUTHE, a Takke OOO3HAUYMTh NpPH3HAK CTEeHO(daruu,
XapaKTepHbIM U1l MapyCHUKOB 3TOTO POJd, B KaueCTBE BaXKHOIO TAKCOHOMUYECKOIO KPHUTEPHs MPHU BHYTPHUPOAOBOI
JuarHoctuke. He ocraHaBimmBasch Ha 3ToM, AJekcaHnp BombaemapoBud cBsizan cTeHO(aruio ¢ AeHCTBHEM BELIECTB
BTOPUYHOTO MeTa0O0IM3Ma KOPMOBBIX pacTeHHH (B3aMM03aBUCUMOCTb OPIaHU3MOB, OOYCIIOBIICHHAS BIMSIHUEM MTOI0OHBIX
XMMUYECKUX BEIECTB IMOoNy4mia HazBaHue ayutonarus- A.K.) m omnpenenun ajuionaruro, Kak NPUYMHY HaIpaBICHHON
9BOJIOLMHU TAPHACCHYCOB, NPOSBIISIOLIYIOCS B BHJIE KOIBOMIONMH (HUTO(GArOB M MX KOPMOBBIX pacrteHuid. OH Takke
COCTaBMJI CITMCOK BTOPHYHBIX METa0OJIMTOB KOPMOBBIX PACTEHHUI MapyCHHKOB HojcemeiricTa Parnassiinae u onpenenmin
3HaUeHHE BTOPUYHBIX BEIIECTB KOPMOBBIX PAacTeHHH B WX OHOJOrMH, IOKa3aB, YTO IAPYCHHMKH, MHTAIOIIMECS Ha
PACTEHUSIX C CONlep)KaHUEM aJIKAJION/I0B, NIMKO3HUIOB U JJPYTHX TOKCHYHBIX BEILECTB, MIMEIOT CIIOCOOHOCTh BKIIIOYATD HIIN
HaKarIMBaTh B OPraHU3ME 3TH TOKCUHBI, KOTOPbIE 3AIUIIAI0T BUJIbI B IMUNHOYHON U UIMAardHAILHOM CTaUsAX OT MOEIaHuUst
HACEKOMOSITHBIMU >KUBOTHBIMH, a TAKXKE B HEKOTOPOH Mepe 3alMIIA0T UX OT 3HAonapasutoB. [Tomumo 3toro, oH nposen
HCCIIEIOBAaHUS B €CTECTBEHHBIX YCIOBUSX U B HEBOJIE, U J0KA3all, YTO BTOPUUHBIE BEIIECTBA KOPMOBBIX PACTEHUI BUJOB
Parnassiinae NCIIONB3YIOTCSI TOCIIETHUMHU TIPHU STIEKIIA/IKE KaK aTTPaKTaHTBL. (,DTO CIIPaBEINBO JUIs BceX BUIOB Parnassi-
inae, HO HanOoJIee HAISIHBIN IPUMEp MPECTABIISIOT BU/bI Parnassius, B €CTECTBEHHBIX YCIIOBHSX OTKJIA/IbIBAIOIIHNE SiLA
HE Ha CaMH KOPMOBBIE PACTEHUSI, @ Ha HAXOSIINECS PSJIOM C HUIMH Pa3iIMIHbIe CyOCTpaThl. B HeBoIle, 0O/JHAaKO, CAMKH 3THX
BUJIOB HE IPUCTYTIAOT K SIAIEKIIa IKE, HE OyTydr CTUMYJIMPOBAHbI YaCTSIMHU (JIUCTBS, [IBETHI U T. T1.) UX KOPMOBBIX PaCTECHUH
- AK.) JIaboparopHbIe 9KCIIEpUMEHTBI, IPOBEICHHbIE MM, ITOKa3aJIH, YTO IEPEX0]] 'YCEHHMI] C €CTECTBEHHOTO Ha HOBBIH KOPM
BO3MOXKEH JIMIIb B IIPeJiesiaX HeCKOIBKUX PofoB (0T 2 10 7), MpUHAUISKAIIMX K TOMY JK€ CEMEHCTBY PaCTEHHH, IepeXo
Ha HOBOE KOPMOBOE PACTEHHUE 3aTPYyIHEHO M3-32 XUMHUUYECKUX (haKTOPOB M MOMKET BBI3BaTh CUIILHOE 3aMe/JICHHE TEMIIOB
MIUTaHWMs1, POCTA, TTOJHBIM OTKa3 OT MUTAHUSI ¥ THOEIIb I'yCeHHII.

Bce atn ncenenoBanms mo3osiii Asiekcanapy BoibiemapoBudy oo TH K 0TBETY Ha (DyHIaMEHTaJIbHBIM BOITPOC: HOYEMY
LlenTpanbHast A3ust SIBJISIETCS LIEHTPOM ITPOUCXOMKICHHSI 00TraToro pa3Hoo0pasust MapyCHUKOB, 0COOEHHO M3 MojicemMeiicTBa
Parnassiinae 1 cBs3aTh 3BOJIIONHUIO MAPYCHUKOB C NIOOAIBHBIMI M3MEHEHHSIMH penbeda U KIIMMaTa, IPOMCXOAUBIIMMH BO
BPEMEHA BO3HUKHOBEHHSI 3TOH IPYIIIBL, & TAKKE KOABOJIOLMIO TTAPYCHUKOB C X KOPMOBBIMU PACTEHHSIMH (,,lTapasuIeIbHbINA
KJIa/IOTeHE3HC MEX Ty 6a004YKaM1 1 KOPMOBBIMH PAaCTEHHSIMU ), 0003HAYHB 3TO KaK ,,9KOJIOIMYECKYI0 3BOJIFOIIUIO TAKCOHOB .
Ha ocHoBe n3y4eHust SKOJIOTUH ¥ OMOJIOTHH BUJIOB ITAPyCHUKOB UM ObLIN pa3paboTaHbl MPHUKIIAAHBIE aCIIEKThI TPOOIeMbI
COXpaHeHMsl MapycHHKOB B LleHTpanbHO-A3narckux crpaHax (OIpeneNeHHe IPHPOJOOXPAHHOIO CTaryca BHJIOB WU
PEKOMEH/IAlMiA 110 OXpaHe M pa3paboTka Mep IO yCTOWYMBOMY MX HMCHOJb30BaHMIO). CrenlaH MOJHBINA aHaM3 (ayHbl
MIapyCHUKOB PErMOHA M CO3/1aH aHHOTUPOBAHHBIH CITHCOK JUTSl BCEX CIEIMaIbHBIX OXPaHsIEMbIX TEPPUTOPHH (3aTI0BETHUKH,
HallMOHAJIbHBIE IIAPKH, JPYTHe KaTeropun). YCTAHOBJIEHBI M ONMCAaHBI (DAKTOpPBI, OTBETCTBEHHbIC 3a JIETPaJaliio
MECTOOOMTaHMH W yMEHBLICHHE YHCICHHOCTH IOMYJsuid. [10AroTOBIEHBI PEKOMEHAAIMM 110 CHELHAIBHON OXpaHe
OTZEJIBHBIX HOMYIALUN Yepe3 CO3JaHUe CHEeUAIbHBIX MUKPO-3aMIOBEJHUKOB B MPEJIENIaX OXPaHIEMbIX U HEOXPAHSAEMBbIX
TeppuTOpHil. PazpaboTanbl peKOMEHIAIMH TSl BKIIOUSHHS PEAKNX U HAXOASIIMXCS TI0J] yTPO30H MCYE3HOBEHHS TAKCOHOB
napycHukoB B cricku MCOIT (IUCN) n HaumoHalIbHbIE KpacHbIE KHUTH B rocynapeTsax LlenrpanbHoit Azun. OH mokasa,
YTO YUCIIEHHOCTh apyCHUKOB B LleHTpanbHOM A31K B HACTOSAILIEE BPEMSI ONIPEIENIEHA, IPEUMYILECTBEHHO, €CTECTBEHHBIMU
ukitamu. OfIHaKo, Ype3BbluaiiHast JJOKAJIbHOCTh HOIYJISIUN [TapyCHUKOB U CTEHO(Marus AeNatoT UX 0000 yS3BUMBIMH IIPH
BO3/ICHCTBHH, CBSI3AHHOM C JICITEILHOCTBIO YEJIOBEKa WM B PE3YJIbTare HeraTHBHBIX CITy4aiHBIX (PaKTOPOB.
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K coxanennto, xapamHanbHble repemeHbl B ObiBiieM Coerckom Corose, CBSI3aHHBIE C €r0 pacrajioM, IPOLECCHI
TpaHcopMay o0mecTBa M OOLIECTBEHHOIO YCTPOWCTBA, KalMTAaIM3alMsl oOmecTBa M pedopManys HaydHBIX
WHCTUTYTOB, OIPE/IEICHHBIE IEPEX0IOM CTpaH pernoHa L{eHTpanbHOi A31H K caMOCTOSTEIILHOMY Pa3BUTHIO, HE JIyUILIHM
00pa3oM OTpa3WINCh Ha HAy4YHBIX MCCIENOBaHMAX. AJjiekcaHnp BombpremapoBnd He 3akoHUMI (yHIaMEHTAIbHBIX
nccnenoBannii. OH, KaKk ¥ MHOTHE Jpyrve y4eHbIe, MCIIBITAl CBOM CHOCOOHOCTH B JPYrHX cepax NesTeNbHOCTH, HEe
0e3yCIienIHO MPUMEHSISI CBOM 3HAHUS JUIsl ()OPMHPOBAHUS OOIICCTBEHHOTO JBIKEHHs B OOJACTH OXpaHbl HPHPOBL,
B pabore ¢ MexnyHapoaasiM Corozom ro oxpane npupoms! (MCOII), B mpoekTax 1o yCTOHYMBOMY Pa3BUTHIO U
pa3paboTke MEXaHW3MOB MOCPEAHUYECTBA IS BBIIOIHEHHS MEXIyHApPOIHBIX NPHPOIOOXPAHHBIX KOHBEHIMH. OHAKo,
3aKJTFOYMTEIIBHBII TPY/L 110 KOABOIIOIMOHHBIM CBS3SIM MEXTy 0a00uKaMU-TIapyCHUKaMH U X KOPMOBBIMHU PAaCTEHHSIMU HE
ObLT 3aKOHYEH M OITYyOJIMKOBAaH. DTO MHTEPECHask 00IacTh HCCIIeI0BAaHHHN, KOTOPasi HECOMHEHHO JIOJDKHA OBITh ITPOJIOIDKEHA
u emie xJeT cBoux uccaenosareneil.  List of published works of Alexander Kreuzberg encounters more than 60 papers,
published in international journals on English, German and French. His works were noted and used for taxonomic revisions
in the group of swallowtail butterflies... Crricok omyOnukoBaHHBIX padoT Bosbaemapa AJiekcaHIpoBHYA HACUMTHIBACT
6omnee 60 paboT, BKIIFOUAs! ITyOIMKAIIMK B MEX/TyHAPOIHbIX JKypHAJIaX Ha aHIJIMHCKOM, HEMELIKOM, (DPaHITy3CKOM SI3bIKAX.
Ero pabots! ObUTH 3aMEUYEHBI 1 HCIOIB30BAINCH TIPU COCTABICHUHM TAKCOHOMUYECKUX PEBH3MH, TOCBSIIEHHBIX TPYIIIE
napycHukoB. No doubts, that the memory about Alexander Kreuzberg and his family should be kept. Hecomuenno, uro
namsITh 00 Anekcanape BonbaemapoBuye u cembe Kpeiiidepros 10mkHa ObITH COXpaHEeHa.
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Fig. 1-16: ALexanDER VoLDEMAROVICH KREUZBERG (1956-2012)

Fig. 1: In the ,,K6niglichees Museum; Ontario, 2011.

Fig. 2: In the Butterfly House of Niagara, September 2011.

Fig. 3: Pakistan, NW-Territory, bridge over the Bargot River, summer 2000.

Fig. 4: Pakistan, desert in Baluchistan; KREUZBERG with a lizard (Agama) in his hands.
Fig. 5: Pakistan, Kwetta, April 1997; KREUZBERG with a traditional dressed Pakistanian.
Fig. 6: Pakistan, Bargot Valley with Mountain Guides, August 2000.
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Fig. 7: Pakistan, Rawalpindi, near Islamabad, August 2000.
Fig. 8-12: Pakistabn, NW Territory, in the Valley of Rakapushi Mountain at the Minapin Glacier, Summer 2000.
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Fig. 13: Pakistan, Beluchistan, Nag Valley, April 1997.
Fig. 14, 15: Kasachstan, at the riverside of 11, May 2006.
Fig. 16: Usbekistan, Suchandarisc Oblast Hissar Mountain-Expedtion with Czech colleagues, July 2004,
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