








naea 7. Cniedbl Ha KaMeHHbIX OpyOusiX, ucrofnb3oeasuwiuxcsi Onsi obpabomku 6usHs U poaa 125

Puc. 170. Cnenpl oT nmuieHUs pora CEBEPHOTO OJIEHSI KPEMHEBOH IJIACTUHOM. | yac 4MCTOro BpeMeHU paboThI.
BcerpoenHoe, npoxoasiiee uepe3 00bekTuB, ocBenienue, JIMK, X50, oo6padborka B mporpamme Helicon Focus

Picture 170. Flint blade sawing traces on reindeer antler. 1 hour’s pure time work. Incident light, going through objec-
tive lens, DIC, X50, Helicon Focus programme treatment

Puc. 171. Cnenpl oT muIeHUsT pora CEBEpHOIO OJICHSI KPeMHEBOM IUIACTUHOM. 14Yac 4McTOro BpeMeHU paloTHI.
BcrpoeHHoe, mpoxogsiiee yepe3 00beKTUB, ocBellieHue, JINMK, X100, o6padotka B mporpamme Helicon Focus

Picture 171. Flint blade sawing traces on reindeer antler. 1 hour’s pure time work. Incident light, going through objec-
tive lens, DIC, X100, Helicon Focus programme treatment
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Xnonaues " A., lups E.FO. Cekpembl dpesHux kocmope3os BocmouHol Esponbi u Cubupu

Puc. 172. Cnenbl oT NMWIEHUsI pora CEBEPHOIO OJIEHSI KPEMHEBOM IJIAaCTMHOM. | 4yac 4uMCTOro BpeMeHM DPaOOTHI.
BcrpoenHoe, npoxonsiiee yepe3 o0bekTuB, ocselienue, JJNK, X200, oopadorka B nporpamme Helicon Focus

Picture 172. Flint blade sawing traces on reindeer antler. 1 hour’s pure time work. Incident light, going through objec-
tive lens, DIC, X200, Helicon Focus programme treatment

KaMM M1a3a) y94aCcTKU IJIACTUH OIPeaeIsUINCh CaMU
o cede, eCTeCTBEHHBIM 00pa30M, B 3aBUCUMOCTU
OT (hOpMBI 3aTOTOBKM, HO BO BCEX CIydasiX TaKo-
BBIMU SIBJISUIMCh KOHUMK W/WJIK TIpUJIeraiomast K
HEMY 4YacTb Kpas M B 00513aTEJIbHOM IOPSIIKE —
OITHO 13 pedep Ha TOpCaJIbHOM MMOBEPXHOCTH.

O06uK cenoB M3HOCA KpaeB IJIaCTUH Ipak-
TUYECKM BO BCEX ACTAlSIX MOMOOEH M3HOCY Ha
IBYPYYHBIX CTpyrax. 3a HCKJIIOYeHHEM Harpas-
JICHHOCTH 3aIl0OJIMPOBKM U JUHEHWHBIX CJIEI0B — B
JTaHHOM CcJIlydae OHM OpPHUEHTHUPOBAHBI IIOA OCT-
PBIM YIJIOM K Kpato (puc. 161—164). XapakTep ye-
LIYIT9aTOTO MOBPEXXACHMS Kpast TAK:Ke HeCKOJIBKO
WHOU. B OOJBIIMHCTBE ClyyaeB 3TO JOCTATOYHO
KpYyIHBIE THIOCKME (aceTKl ¢ TepooOpa3HBIM
OKOHYAHHEM.

Crnenpl Ha KOHTAaKTHBIX ¢ OMBHEM ydyacTKax
IOpCAJbHBIX pebdep IUTACTUH IMPEICTaBIISIIOT CO-
0011 OTIEIbHBIE 30HBI OU€Hb PA3BUTOM CILIOLIHOM

3aI0JIMPOBKU, TOBEPXHOCTh KOTOPOU UCIIEIpeHa
6opo3mamu 1 HapanuHamu (puc. 165—167). Dtu
JIMHEMHBIC CJIeAbl OPUEHTUPOBAHBI IO Pa3HbIMU
yrjlaMu nornepek JUIMHHOW OCY TUIACTUHBI, MHOT-
Jla OHU JaXe MepeceKaloTcs.

B xauecTBe aHaIOIMM JAHHBIX CJIEAOB MU3HOCA
(B BUae hOpMUPOBAHUS CILJIOITHOTO TISITHA 3a110-
JIMPOBKM HAa pabodeM yJacTKe) MOXKET OBITh TTPU-
BeJleH M3HOC Ha CHelUaJu3MpPOBAHHBIX pe3lax
IUISL TIpOPE3aHus Ta30B U3 ME30JIUTUYECKON MH-
nyctpun 2KOXOBCKOI cTossHKY (puc. 168 1 169).

B 3akitoueHue maHHOI IVIaBbl MPUBEAEM €llie
OIMH THUIl OPUTMHAJILHOIO M3HOCA — CJIEObI OT
MWIEHUsI CBEXEro pora, Mpou3BeeHHOTO B YCJIO-
BUSIX 3amojispHoit TyHaphl (puc. 170—172). Kak
M BO MHOTHX MHBIX YIIOMSIHYTBIX BBILIE CITydasix,
JAHHBI M3HOC OTJIMYAeT YAMBUTEIbHO BHICOKAS
CTCIICHb PAa3BUTHS CIUIOIIHOM 3alOJIMPOBKM U
00JIbIIIOE KOJMYECTBO JIMHEHHBIX CJEIOB.
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3AKIKOYEHUE

W3znoxeHHBIe BbBIINIE pe3yabTaThl II0 H3yde-
HUIO TIPUEMOB M3MEHEHUSI MOJIEIOYHBIX CBOICTB
OMBHSI MAaMOHTa 1 pora CEBEPHOTrO OJICHSI CTy>KaT
SIPKM CBHUIETEJIbCTBOM TOT'O, UTO TEXHOJOIMYEC-
KHe BO3MOXHOCTU KOCTOPE30B KaMEHHOTo BeKa
HE TOJIBKO HE YCTYMNaJIl BO3MOXKHOCTSIM COBpE-
MEHHBIX MacTepOB, HO M INPEBOCXOOWIN UX II0
pa3HooOpa3uto npuemoB. Hamu Obuiu paccMor-
PEHBI TOJIBKO JIBa MIpHEMa, C ITOMOIIbI0 KOTOPHIX
paauKaJbHBIM 00pa3oM M3MEHSUIMCh CBOMCTBA
OMBHEBOTO U POrOBOI0 MaTepuaja. 3aMOpakKBa-
HHE eCTeCTBEHHO-BJIaXKHOTro OMBHS/pora aenajio
3TU MaTepuaibl XPYIKUMHM, YTO IIO3BOJISLIO pa-
00TaTh C HUMM B TPagUIIMOHHON ST KAMEHHOM
MHIYCTPUM TeXHMKeE paciierieHus. PazmauuBa-
HUe, pa3MsIrdeHre OMBHS 1 pora, HaIlpOTUB, I103-
BOJISJIO MIpUAATh M3AEIUSIM U3 3TUX MaTepuajioB
TOIIOJTHUTEIBHYIO BSI3KOCTh, a 3HAYUT CBOOOIHO
BBIIIPSIMJISITh UX WJIW CTUOATh.

BriepBbie Ha OCHOBE apXeOJIOTUYECKUX U IKC-
MEePUMEHTAJIbHBIX JaHHBIX TIPEIJIOKEHBI PEKOHC-
TPYKLIMA TEXHUK ITOJyYEHUs] 3aroTOBOK JTMH-
HOMEPHBIX M3AeNNi 13 OUBHS M pora, IMPUEMbI
BBINIPSIMJICHUST TAaKUX M3ISIWiA, a TaKKe OIMCaH
3P PEKT «maMAaTH (POPMBI», YTO CHUMAET «BYyallb»
C MHOTOJIETHEM MCTOPMU «3araiku CYHTHPbCKUX
KOITU».

AHanmmM3 apxeoJOrMIYecKUX MaTepHrayioB, MHO-
TOUMCJICHHBIC 3KCIIEPUMEHTHI IO PaCIIEIIIICHUIO
OMBHS 1 pora C IIOMOIIBIO yIapOB ITOKa3aau, 4TO
a(pdexTuBHON MTog00HAasT 00paboTKa Morja ObITh
JIMIIB TTPU YCJIOBUM OTPULIATEIbHBIX, HIKe -25° C,
TeMIlepaTyp, Korma OMBHEBOE M POTOBOE ChIPhE
o0peTallo HEOOXOAMMYIO M30TPOIHOCTb M XPYII-

KOCTb. B Xome skcmepuMeHTOB ObLIa HE IIPOCTO
OTKpPBITa OIHA M3 MHOTUX TaliH JPEBHUX TEXHO-
JIOTUli, HO U IPOJEMOHCTPHUPOBaHAa BaXKHOCTh a0-
COJIIOTHO BCEX MPOAYKTOB 00pabOTKU OMBHEBOIO
1 POTOBOTO ChIPbsI (TEXHOJOIMYECKOTO KOHTEKC-
Ta) IJIsI HAyYHOTOo aHaau3a. ToT (pakT, 9To0 OMBEHD
HauYMHAaJI TIOAJABaThCsl PACKaJIbIBAHUIO IPU TEM-
nepatype -25°C, a npu 0oJiee HU3KNX TeMIiepa-
Typax (o1 -30 mo -40° C) ero o6paboTKa yaapHbIM
CIIoco0OM CTaHOBMJIACH Oosiee 3(PPEKTUBHON M
ITO3BOJIS/Ia OCYIIECTBIISATh CHATHUE KPYITHBIX OMB-
HEBBIX CKOJIOB, TOXaJyii, BIIEpBbIE JaeT B PYKU
HUCCIEI0BAaTENIE BaXKHBINA apXEOJIOTMIYECKUNA KPpU-
TepUii 1151 OorpenesieHUsI CE30HHOCTU MOoCeeHU
KaMeHHOTo Beka. I1pu HaaIuuum Ha CTOSITHKE Mpo-
M3BOJCTBEHHBIX YUACTKOB IO PACIICTUICHUIO OMB-
Hs1/pora mpucyTCTBUE Cpear MPOIYKTOB Ae0MTaxKa
KPYITHBIX CKOJIOB, MOP(OJIOTMIeCKI NACHTUIHBIX
KaMEHHBIM CKOJIaM, CIIYKUT JOKAa3aTeJILCTBOM €€
(byHKIIMOHMPOBAHMS B XOJIOAHOE (3UMHEE) BpeMsI
roja.

bnarogapst skcnepuMeHTaM Ha cBexeM OMBHE
MOJTy4YeHa IieJIast cepusl SKCIIEPUMEHTAIBHBIX ClIe-
JIOB, TIPUMEHEHKME KOTOPBIX B apXeOJIOTMYECKOM
MPaKTUKE TTO3BOJIUT CYIIECTBEHHO PaCIIMPUTh U
caenath 6ojiee 00beKTUBHBIMU KPUTEPUU JIJISI pe-
KOHCTPYKIIM MOBEAEHUS NPEBHETO YEJIOBEKa B
KaMEHHOM BeKe.

OnucaHHbIE TIPUEMBbI ITOATOTOBKM CBHIPbS K
00paboTKe IIOUTM HaBepHsIKa He ucuYepIibiBa-
IOT CITMCOK MOJOOHBIX TEXHUK KaMEHHOTO BEKa.
M Ham erie mpeacTouT MpoOYecTb HEMaslo CTpa-
HUII OpPEeBHEN MCTOPMU KOCTOPE3HOIO MacTep-
CTBa.
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SUMMARY

Presently, we know a lot of Stone Age sites
whose excavation revealed numerous artistically
executed ivory and reindeer antler artifacts. High
level carving artistry is primarily noticed with the
Stone Age cultures where mammoth- and rein-
deer-hunting played an important role as well
as with the ancient people’s living in the regions
where ivory could be quarried from their natural
burial places —“mammoth cemeteries”, like that
of Berelekh (Vereshchagin, 1977). Permafrosted,
ivory retains its natural quality making a first-class
carving material, which is testified both by the high
price of ivory in the world market and present-day
field development of ivory in high northern Iati-
tudes of Siberia (Smirnov, 2003). No wonder, ivo-
ry was used on the territory of the latter, together
with antler, not only in the Palaeolithic Age as it
did on the territory of Europe, but also after mam-
moths had died out — in Mesolithic and Neolithic
Age.

Ivory and antler abundance had played an im-
portant role in the Stone Age carving. The people
then had no metallic tools, but their knowledge
of how to treat ivory and reindeer antler to create
technically unique articles, was profound, for in-
stance, two-meter long straight spears from ado-
lescents’ burial of Sun’gir’ Upper Palaeolithic site,
“Palaeolithic Venuses” of the upper Kostionki 1
layer (upper level), Avdeevo, Gagarino, Zaraisk,
Khotyliovo II, Malta. For the past millennia, lots
of ancient carving techniques had became obliter-
ated and lost, while the interest to study them is
traditionally great.

Studying ivory and reindeer antler ancient
techniques treatment has a long history in home
archaeology (Gerasimov, 1941; Semenov, 1957;
Filippov, 1978, and others). However, unique
qualities of carving of these materials have not

been sufficiently studied. Ivory and antler artifacts
analysis has shown, in a certain way, these dura-
ble, hard, long-lasting materials possess an enig-
matic and paradoxical set of qualities they show
when treated. These two materials are good for
cutting, sawing, smoothing and polishing allow-
ing at the same time a splitting technique, typical
for lithic industries, to be used (Khlopachev, 1997;
Khlopachev, 2002). Thus, ivory and antler show
both plasticity and fragility.

Plasticity is a property to irreversibly change the
sizes and shape (to be considerably deformed) under
mechanical load.

Fragility is a property of a material to be demol-
ished under a small deformation.

What we mean is that both materials can be
knapped like flint or other brittle materials. Nu-
merous archaeological finds of various ivory and
antler flakes, chips, blades, as well as cores and
real nuclei, whence they had been removed, def-
initely prove it. These flakes just like their nega-
tives on nuclei have all the attributes of “artificial”
splitting — a butt, a bulb of applied force, ripples,
a complicated system of removals special organi-
zation, etc. Artifacts of this kind are not scarce,
they encounter practically all through Europe,
Asia and America. Besides, items made of these
materials can be not only cut, but also bent. Such
finds of ivory or antler artifacts made by means of
straightening and/or bending of a primary preform
are similarly numerous and well spread in various
palaeloindustries.

Moreover, another quality of antler and ivory
can be added to the two just given: viscosity.

Viscosity is an ability of materials to resist the mo-
tion of a separate part of a body without its fragmen-
tation due to internal friction (coalescence of parti-
cles).
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Tools made of antler, thanks to its viscosity,
are often used by present day flint knappers as soft
hammers. Ivory, as an expensive and less viscous
alien, is much less frequently used in knapping
experiments. However, as it has recently become
clear, it is possible to assume that ivory billets ex-
isted in the Upper Palaeolith on the territory of
Austria and Czechia (Steguweit, 2005).

Archaeological materials explicitly point at the
ancient use of ivory and antler treatment tech-
niques based on mutually exclusive attributes. This
can only be explained by some methods known to
the ancient carvers, which allowed them to change
properties of these materials. Under some circum-
stances, antler and ivory “behaved” as flexible, rel-
atively soft materials which could be cut, planed,
receiving long shavings, and even bent. Under
some other circumstances, they were relatively
hard and brittle kinds of raw material which could
be knapped like tenacious rock. It is obvious that
ivory/antler could acquire such attributes only due
to their natural shape and structure.

The book provides studying the results of ivo-
ry/antler techniques to change their properties.
They serve a striking illustration of the Stone Age
carvers’ technological abilities: not only were they
inferior to those of modern artisans, but surpassed
them in the diversity of techniques. We have
considered only two techniques which radically
changed properties of ivory and antler. Freezing
naturally damp ivory/antler provided these mate-
rials with extra fragility, which made it possible for
a knapping technique to be applied, traditional for
lithic industries. Soaking, softening of ivory and
antler, on the contrary, plasticized the articles to
a certain extent, which allowed to easily straighten

or bend them. For the first time reconstruction
techniques of receiving long-measuring ivory and
antler articles, techniques of straightening such ar-
ticles, have been offered based on archaeological
and experimental data, as well as shape memory
effect described, which has unveiled the enigma of
Sungir’ spears existing for many years.

Archaeological materials analysis, numerous
ivory and antler strike-knapping experiments have
shown that such treatment proved efficient only
in the negative, below -25°C, temperature range,
when ivory and antler raw material acquired the
necessary isotropy and fragility. In the course of
experiments, not only was one of many secrets of
ancient technologies opened, but also was shown
the significance for the scientific analysis of all the
treatment produce in its entirety (ivory and antler
raw material, technological context). The fact that
ivory yielded to knapping at -25°C, and at lower
temperature (from -30 to -40°C) its treatment
by striking became more efficient and allowed
to remove large ivory spalls, must be making the
first archaeological evidence of specifying Stone
Age seasonal settlement. In case of a production
ivory/antler knapping area at a site, availability
among the debitage of large spalls morphologi-
cally identical to lithic ones serves as an evidence
of the site operation during a cold season (winter).
Thanks to fresh ivory experiments we have a whole
series of experimental traces whose practical ar-
chaeological application will expand and objectify
Stone Age man behavioural reconstruction crite-
ria. Raw material preparation techniques are sure
not to exhaust the whole list of similar Stone Age
techniques: we are still to read quite a few pages of
ancient carving artistry history.
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CMUCOK UNNIOCTPALIUUA

Puc. 1. IIpononbHbie OUBHEBBIE OTLIEMNBI. | — BEpX-
HemnajeoJuTuueckas crosgHka XoTouieBo II; 2 —Bepx-
HenajeoJuTuueckas crosinka Enuceesuun 1

Puc. 2. TTonepeunslit 6UBHEBbII OTIIEeN. BepxHena-
JieouTAYeCcKas CTosiHKa fIHa (MoabeMHbBIN MaTepuan)

Puc. 3. ITonepeunslit 6UBHEBbII OTIIeT. BepxHena-
JieouTAYeCcKas CcTosiHKa fIHa (MoabeMHbBIN MaTepuan)

Puc. 4. «Iymsamumit 6paciaet» U3 COTHYTHIX MIACTU-
HOK OMBHSI MamMoHTa. BepxHemnaneonauTuyeckasi CTo-
sIHKa Me3uH

Puc. 5. PacuienieHre KpeMHSI ¢ MOMOILbIO POTOBOTO
OoTOOITHMKA

Puc. 6. ITpuponHas popma GUBHE MaMOHTa

Puc. 7. BHyTpeHHsIs1 CTpyKTypa OMBHS MaMOHTa. | —
rnornepeyHblit 3au1poBaHHbII CIUI OUBHS; 2 — T0-
MEepPeYHbI CJIOM OUBHS

Puc. 8. IlpuponHast popma poroB CEBEpHOTO OJIEHS

Puc.9. BuyrtpenHsis ctpyktypa pora. CeBepHbIii
0JIeHb (BBEPXY); J1OCh (BHU3Y)

Puc. 10. Muxaun MuxaiiioBuu I'epacumoB
Puc. 11. Cepreit ApuctapxoBudy CeMeHOB

Puc. 12. TexHuka otaeseHUs: MPOAOJbHBIX CKOJIOB C
6uBHg. PekoHctpykiusg M. M. I'epacumoBa

Puc. 13. TexHuka nosydyeHust MOMepPeYHbIX CKOJIOB C
6uBHd. PexkoHnctpykiusg C.A. CemeHOBa

Puc. 14. Anatonuii Kyzpmuu @unumnmnon
Puc. 15. buBeHb mamoHTa. PaccioeHue
Puc. 16. buBens mamoHTa. CKaJibIBaHME
Puc. 17. buBenb mamoHTa. PaziambiBaHue

Puc. 18. 1 — mnonepeunslit ckon. BepxHemaneonu-
TUYeckasi ctosiHka bepenex; 2 — OMBeHb MaMOHTa C
HEraTMBOM CHSITUSI TMOIepevyHoro otiiena. BepxHemna-
JleosuTuyeckas crosiika EnvceeBuun 1

Puc. 19. IlonepeuHslii ckoi. Me3onutuueckast CTo-
sHKa 2KoxoB

Puc. 20. TlonepeuHslil oTLIEN CO CAeAaMu OTIaEse-
HUSI HECKOJIbKUMU yaapaMu. BepxHenaneonutuueckas
crosinka EnuceeBuum 1

Puc. 21. TlpomonbHeiil oTiien. BepxHemaneonuTu-
yeckas cTosiHKa XoTbuieso I1

Puc. 22. Topeu OuBHSI ¢ HEraTUBOM CHSITUSI TPO-
JIOJIBHOTO OTuIena. BepxHenaneonuTuyeckasl CTOSTHKA
EnuceeBuun 1

Puc. 23. CkoJbl, moiydeHHbIE ¢ TOpLia OUBHS MAMOH-
Ta MorepeK CTPYKTyphl pocTta. DkcrepumeHT 2007 .

Puc. 24. buBeHb MaMOHTa CO CjielaMU MPOAOJIbHO-
ro pasjaMblBaHUSl C HCIIOJb30BAaHUEM MPOJOJbHBIX
nazoB. BepxHenaneonauTuueckasi cTosiHka FEnucee-
BUuM 1

Puc. 25. buBeHb MaMOHTAa €O cjielaMU MPOAOJIBHOTO
pa3nambiBaHus 6€3 MCoIb30BaHUS MMa30B. BepxHena-
JleoJiuTUYecKasl cTosiHka MasbTa

Puc. 26. BuBeHb MaMOHTa BO BJIAXKHOM COCTOSTHUU
CO cliegaMu TIPOAOJILHOTO pasjaMbIBaHUs. DKCOEpU-
MeHT 2004 r. (0. ZKoxoB)

Puc. 27. 1 — noBepXHOCTb HeraTuBa OT MPONOJb-
HOTO pa3jiaMbIBaHUSI OMBHS BO BJAXXHOM COCTOSIHUU;
2 — cJyiefipl BOJHBI HA HEraTUBE OT MPOJIOJbHOIO pa3-
JIaMbIBaHUSI OUBHSI BO BJIaXXHOM COCTOSIHUU, KOTOPBIE
YKa3bIBaIOT HAIMPaBJIEHUE OTAEIEHUS 3aTOTOBKU

Puc. 28. TlpomonbHoe paznaMmbiBaHWe OWMBHS IO
MPeaBapUTEILHO TIPOPE3aHHBIM Ma3aM. DKCIIEPUMEHT
2003 r. (0. 2ZKoxoB)

Puc. 29. TlnockocTh paciiernjeHus, nojydyeHHas B
pe3yibTaTe MPOMOJIBHOTO pa3jlaMBIBaHUS, ITPOXOMS-
1Iasi BAOJb CePALICBUHEBI OMBHS

Puc. 30. @opmbl MoOrepevyHBIX pa3ioMOB Ha TOPIIAX
OuBHs. 1, 2 — KOHycooOpa3Hble; 3 — CKOIIEHHBI;
4 — npsimoit, cinabo 3aHO3UCTHII

Puc. 31. IlonepeuHblii 3aHO3UCTHII Pa3ioM Ha TOpLIE
OMBHSI MAMOHTA

Puc. 32. TlonepeyHblii U3710M Ha POrOBOIl PYKOSATU
9KCHEPUMEHTAIbHOTO opyaust. dxcnepuMeHT 2002 r.
(0. ZKoxoB)

Puc. 33. buBHeBbII HYKJIEYC CO CeAaMU CHSITUSI OT-
1Ierna ¥ MOIMEepPeyHOro pasjaMbIBaHUS B 3aMOPOXEH-
HOM COCTOSIHUM

Puc. 34. PacmerieHue «cyxoro» OMBHS MaMOHTa B
3aMOPOXEHHOM COCTOSIHUU
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Puc. 35. CxkoJibl, MOAYyYEeHHBIE C «CYyXOro» OMBHS Ma-
MOHTa B 3aMOPOXEHHOM COCTOSIHUU

Puc. 36. YinapHasi 1uto1ajika Ha «eCTeCTBEHHO-BJIaXkK -
HOM» OMBHE MOCJIe HAHECeHUSI MO Heil HECKOIbKUX Je-
CSTKOB YIapoB

Puc. 37. BuBHEBBIE CKOJIBI, TTIOJYIEHHBIC B XOAE 9KC-
nepuMeHTOB 2004 T. TIpM Temmepatype -18° C

Puc. 38. Okcriepumentsl 2006 1. B mapke Ha MypuH-
ckoMm pyube B Cankrt-IleTepOypre mpu temriepaType
-25°C

Puc. 39. KameHHbII# OTOOMHUK U HECKOJBKO OTIIIE-
OB, TOJIYyYEHHBIX B Xone 3KcrepumeHToB 2006 T. B
napke Ha MypuHckoM pyube B CaHkT-IleTepOypre

Puc. 40. Mcnonb3oBaHre KAMEHHOTO OTOOMHMKA [IJIsT
paciuerieHust OMBHS MaMOHTa. DKcrepuMeHTh 2006 T.
B mapke Ha MypuHckoM pyube B CaHkT-IleTepOypre

Puc. 41. YnayHag monbITKa OTHOEJIEHUSI OMBHEBOIO
rorepevyHoro otirerna. dkcrnepuMeHTs 2006 T. B Tapke
Ha MypuHckoM pyube B CaHkT-IletepOypre npu tem-
neparype -25° C

Puc. 42. KpynHblil TTonepeyHblii OMBHEBBI OTIIIEIT,
MOJIy4eHHBIH B Xo1e skcriepuMenTa 2006 r. B mapke Ha
Mypunckom pyube B CaHkr-ITetepOypre

Puc. 43. BuBHeBBII HyKJIeyC C HEraTUBOM CHSITUS
MOTEPEYHOTro OTIIeIa B Xone skcrepumenTa 2006 . B
napke Ha MypuHckoM pyube B CankT-IleTepOypre

Puc. 44. Bnagumup YypyH B Poccuiicko-I'epmaH-
CKOM J1TabopaTOprM MOJSIPHBIX U MOPCKUX MCCEA0Ba-
Huit um. Otto IMunra I'Y OAMM U noarotaBinBaeT K
paboTe HU3KOTeMITepaTypHbIil mKad «Ruainstruments
CT322LV2755»

Puc. 45. Okcnepument 2007 r. Mo pacllerIeHUIO 3a-
MOPOKEHHOTO OMBHSI MAMOHTA C TIOMOIIIHIO KAMEHHO-
ro oTOoMHUKA

Puc. 46. Dxkcnepument 2007 r. 1Mo paclIeIIEHUIO
3aMOPOXEHHOI0 OMBHSI MAMOHTAa C KCIOJb30BaHUEM
POTOBOTO MOCPETHNKA U AEPEBSTHHON KOJIOTYIIKA

Puc. 47. Bxcnepument 2007 r. mo pacllereHUIo
3aMOPOXEHHOTO OMBHSI MAMOHTa C UCIOJb30BaHUEM
pPOTOBOTO TMOCPENHUKA U TAXKEIION NEPEBAHHON KOJIO-
TYIIKHA

Puc. 48. TIponoabHbIii OTILET, TMOJYy4YeHHbIl ¢ OMB-
HS MAMOHTA, 3aMOPOXKEHHOTO JI0 TeMITepaTyphl OKOJIO
-40° C B xoze akcnepumeHToB 2007 r

Puc. 49. TlonepeuHsblit OTILEI, MOJYYEHHbI ¢ OUB-
HsI MAMOHTA, 3aMOPOXXEHHOTO JI0 TeMITepaTyphl OKOJIO
-40° C B xoze skcnepumeHToB 2007 r

Puc. 50. TIponosibHBII OTILET, OTAEIEHUE KOTOPOTo
MOTpeOOBaI0 HAaHECEHUS HECKOJIbKUX YIapoB KECT-
KUM oTOOMHMKOM. DkcnepuMeHT 2007 r. mo paciiemn-
JIEHWIO OMBHSI MAMOHTA, 3aMOPOXEHHOTO 10 TeMITepa-
TyphI -40° C

Puc. 51. buBHeBbIii CKOJI, TTOTYYEHHbI ¢ OUBHS, 3a-
MOPOXKEHHOT0 10 TemrepaTyphl -60° C 1 HUKe, B X01e
aKkcrepuMeHToB 2007 r.

Puc. 52. TIpogonbHbIe OTILENbI, MOJy4eHHBIE C 3a-
MOPOKEHHOTO OMBHSI MAMOHTA B XOJI€ 9KCIIEPUMEHTOB
2007 r.

Puc. 53. KupkoBuaHble mpeaMeTsl U3 pora U OMBHS
MaMOHTa, MMOBEPXHOCTU KOTOPHIX 00PaOOTaHbI METKM-
MM TIOMEePEYHBIMU CKOJIAMU

Puc. 54. TlonepeuHblit poroBoii ckoJi. 2ZKoxoBcKast
MEe30JIUTHYECKasl CTOSTHKA

Puc. 55. «Konobaxa» (KMPKOBUAHBINA TPEAMET) U3
OuBHsI MaMOHTa. 2KOXOBCKast ME30JIMTHYECKAsT CTOSTHKA

Puc. 56. «Konobaxa» (KUPKOBUIHBIN TPEIMET) W3
OuBHsI MaMOHTa. 2KOXOBCKast ME30JIMTHYECKasT CTOSTHKA

Puc. 57. KupkoBuaHblii mpeaMeT U3 OUBHSI MaMOH-
Ta. | — mgTKa; 2 — NMpUMbIKaoas K MsTKe TIoal-
Ka, W3rOTOBJEHHAsI I'pyObIMU MPSIMBIMU 3apyOKamMu
TecioM. ZKoXoBcKast ME30JTUTUYECKAsT CTOSTHKA

Puc. 58. KupkoBuaHblii mpeaMeT U3 OUBHSI MaMOH-
Ta. JIBa xKenobka mist 00BI3KU. 2KOXOBCKaAst ME30IUTH -
yeckasl CTOSTHKa

Puc. 59. «Konobaxa» 13 OMBHSI MAMOHTA C 3KeJloOKa-
MM, CIeJTaHHBIMU T€CAaHNEM IPU ITOJIOXKUTEITHHOM TEM-
neparype. 2KoxoBcKas Me30JIMTHYECKasl CTOSTHKA

Puc. 60. «Konobaxa» 13 0uBHsa MmamoHTa. Clieibl U3-
HOCa Ha OCTPOM KOHIIE

Puc. 61. DKcrieprMeHT 1O KOTIaHUIO TPYHTa KUPKO-
BUIHBIM M3E/IMEM B HETIOCPEICTBEHHOM OJIM30CTH OT
2KoxoBckoi1 cTOSTHKA

Puc. 62. 1 — apxeosormyeckye aHaJIOTUM CIIeIaM,
ITOJTYYEHHBIM Ha 3KCIIEPUMEHTAIbHBIX OPYIMSIX; 2 —
cJenbl Ha 9KCIePUMEHTAIBHOM OpYAWU U3 OUBHS Ma-
MOHTa (MOTBITE)

Puc. 63. Cienpl 3aoJMpOBKH Ha KOHIIAX KUPKOBU/I -
HBIX u3nenanii. ZKoxoBckasi Me30JIMTUYECKAs CTOSIHKA
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Xnonaues " A., lups E.FO. Cekpembl dpesHux kocmope3os BocmouHol Esponbi u Cubupu

Puc. 64. ToHkue JTMHEHBIE ClIeAbl Ha KOHIAX KUP-
KOBUIHBIX u3aennii. 2KoxoBckasg Me3onuTuyeckas
CTOSIHKA

Puc. 65. DrajoHHbIe ciieabl HA 9KCITEPUMEHTATLHOM
OpyAuM, BO3HUKIIME B IIPOLIECCe KOMMaHUs Jiecca

Puc. 66. DrajoHHbIe ciieabl HA 9KCITEPUMEHTATBHOM
OpyauM, BO3HUKIIME B IMPOLECCE KOMAHU TIJIOTHOTO
cHera

Puc. 67. Cienpl u3HOCa OT KOTMAaHUS IUIOTHOTO CHEra
Ha Jie3BuU joraThl. 2ZKoXoBcKas Me30JIUTUYECKast CTO-
STHKa

Puc. 68. «Kosmobaxa» ¢ pa3ouroii nsarkoi. 2Koxos-
cKast ME30JIUTUUECKAsI CTOSTHKA

Puc. 69. ITatku «konobdax» M3 OMBHSI MaMOHTA C BbI-
MaBIIMMU KOHYCaMU U CJIeAaMu 3a0MTOCTH

Puc. 70. «Konob6axa» ¢ pa30UTbIM BEpXHUM KOHILIOM.
ZKoxoBckast Me30JuTHYecKasi CTOSTHKA

Puc. 71. «<Konobaxa», packosiotas moroJjiam. 2KoxoB-
CKast Me30JIUTUYeCKasi CTOSTHKA

Puc. 72. «KKonobaxa» ¢ pa3douUTbIMU BEPXHUM U HUXK-
HUM KOoHIIaMU. 2KOoXOBCKasi Me30JIMTUYECKasi CTOSTHKA

Puc. 73. Ckojll ¢ HUXKHETO KOHIa «Koj1obaxu». 2Ko-
XOBCKasl ME3OJIUTUYECKAS CTOSTHKA

Puc. 74. «Konobaxa» ¢ KpyrmHbIM CKOJIOM Ha TOHKOM
HKHEM KoHIle. 2KoXoBcKast Me30JIMTHYeCcKasi CTOSTHKa

Puc. 75. KpynHblii CKOJI ¢ TOHKOTO HUXKHETO KOHILia
«KoJi00axu». 2KoxoBcKast ME30JIUTUYECKAsT CTOSTHKA

Puc. 76. O6J0MKI TOHKUX HUKHUX KOHILIOB «KOJIO-
6ax». 2KoxoBcKasg Me30JIUTUYECKas CTOSTHKA

Puc. 77. «Konobaxa» ¢ HEOTIEJIUBIIUMCSI CKOJIOM Ha
TOHKOM HITKHEM KoHIle. 2KOXOBCKast ME3OJUTHYECKAS
CTOSIHKA

Puc. 78. ®parmeHT Oprolika CKoJia ¢ «KOJ00axu».
ZKoxoBckast Me30JuTHYecKasi CTOSTHKA

Puc. 79. ITonepeuHslit CKOJ ¢ «KoJobaxu». 2KoxoBc-
Kast ME€30JIMTUYEeCKasi CTOSTHKA

Puc. 80. «Konobaxa» M3 pora ceBepHOro OJIEHS C
Pa30UTBLIM TOHKMM HUKHUM KOHIIOM U CliefaMu pyOKH
TecaoM. 2KOXOBCKasi ME30JIUTUYECKAsT CTOSTHKA

Puc. 81. «T»-o0pa3Hasi pyKosITb U3 pora ceBepHOro
ojieHs. ZKoxoBcKast Me30JIMTUYECKAasl CTOSTHKA

Puc. 82. Cxiianm poroB ceBepHOro OJIEHsI B Jlarepe
KoxoBckoit akcnenuuuu

Puc. 83. Ilpouecc pasMaunBaHUsT SKCIIEPUMEHTAb-
HO M3roToBjeHHOU «T»-00pa3Hoil PyKOosSTH M3 pora
CEBEPHOTIO OJICHS

Puc. 84. BuinpsimMieHue 3KCIepUMEHTAIbHO WM3ro-
TOBJIEHHOM «T»-00pa3Hoii pyKOSITH U3 pOora CEBEpPHOTO
OJICHSI

Puc. 85. BuinpsiMiieHHas1 9KCIIepUMEHTAJbHO M3Tr0o-
ToBJIeHHasl «T»-00pa3Hast pyKOsITb U3 pOra CeBEpHOIO
OJICHSI

Puc. 86. JIBe sKCIepUMMEHTAIBHO BBITIPSIMIIEHHBIE
M BIOCJIEACTBUM BEpHYBIIUE ceOe MCXOAHYIO opmy
3arOTOBKM M3 pora CeBEPHOro OJICHS. DKCIEPUMEHT
2003 1. (p. SHa)

Puc. 87. BuinpsiMiieHHas1 9KCIIepUMEHTAJbHO M3Tr0-
ToBJIeHHasl «T»-00pa3Hast pyKOsITh U3 pOra CeBEpHOIO
OJICHSI

Puc. 88. INpouecc pazamayrBaHus LIeJIbHOTO pora ce-
BEPHOTO OJIEHS B TepMOKapcTOBOiIi JiyxKe (25.07.2004 r.,
0. KoxoB)

Puc. 89. PacnpsimieHue 1eabHOro pora CeBepHOTo
OJICHSI

Puc. 90. PacnpsimieHue LeIbHOrO pora CeBepHOTo
oJieHs1 (Harpy3ka oKoJio 2 T)

Puc. 91. PacnpsiMiaeHHbIi (YIUIOLIEHHBI) pOT ce-
BEPHOTI'O OJIEHSI

Puc. 92. JIBe moJoOBUHBI pacnpsIMJIEHHOIO pora ce-
BEPHOI'O OJIEHsI, PACIIMJICHHOI'O BIOJIb

Puc. 93. VYcrpolictBo mis pasrudaHusi OMBHEBBIX
crepxHei. Pekonctpykuus A. K. @uinunmnosa (pucy-
HOK TYOJIMKYETCSI ¢ pa3pelleHus] aBTopa)

Puc. 94. Komnbst U3 KpymHbBIX pacipsiMJIEHHbIX OMB-
HEBBIX CTepXHei. BepxHerajaeoauTuyeckasl CTOsTHKA
CyHIuUphb

Puc. 95. buBeHb MaMOHTa, MOCTYXKUBLIMMA TSI 9KC-
MEPUMEHTOB MO MOJEIMPOBAHUIO M3TOTOBJICHUST CyH-
TUPbCKUX KO

Puc. 96. buBeHb ¢ IByMsI IIpOpe3aHHBIMU Ma3aMU B
TepmokapcToBoit ayxe (07.11.2002 r., o. 2KoxoB)

Puc. 97. I1pope3aHue ma3oB Ha OMBHE MaMOHTA

Puc. 98. TlepBbiit oTmeaeHHBbI OT OMBHS MaMOHTa
CTepXKeHb C TPEelIMHAMM, BO3HMKIIMMU B IIpOLiecce
€ro OTAeJeHUS

Puc. 99. OtneneHue cTepKHs MPY MOMOILM POTOBBIX
KJIMHbBEB
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Puc. 100. buBeHb MaMOHTa U OTAEJIECHHBIN OT HETO
KPYIHBIA CTEPXKEHb

Puc. 101. IHo na3a, o6pa3oBaBIIerocst Ha OMBHE Ma-
MOHTA TOCJIE U3BJICYSHUSI TIEPBOTO KPYITHOTO CTEPXKHS

Puc. 102. buBeHb MaMOHTa U OTAEJIECHHBIN OT HETO
KPYIHBIA CTEPXKEHb

Puc. 103. buBeHb MaMOHTa U cepUsT KPYMHBIX, TTOC-
JIEZIOBAaTEIbHO OTIEJICHHBIX OT HETO CTePXKHEM

Puc. 104. PazamaunBaHue cTepxKHE B TEPMOKApPCTO-
Boii ayxke (08.08.2002 r., 0. 2KoxoB)

Puc. 105. KauecTBeHHOE COCTOSTHUE «CBEXKEro» Tpe-
IIMHOBATOr0 OMBHSI MaMOHTa MOCJe pa3MayrMBaHKs B
BOJIE B TEUEHUM 7 MHEM

Puc. 106. KpyrHbIii cTepKeHb, MOBTOPSIOLINI ecTe-
CTBEHHbII1 M3r1nd OMBHS MaMOHTA

Puc. 107. Tlpouecc pacnipsiMieHUsT KPYTTHBIX CTePXK-
Heli u3 ouBHs MamoHTa (aBryct 2003 1., 0. 2KoxoB)

Puc. 108. Konbe, 3roToBjiieHHOE 13 BHIMPSMIECHHO-
ro KpyIHOTO OMBHEBOTO CTEPXKHSI, IOJapeHHOE Kpae-
BeIUECKOMY My3elo I. 3apaiicka

Puc. 109. Konbe, U3roToBleHHOE U3 BBHIMPSIMIECHHO-
IO KpYyITHOTO GMBHEBOTO CTEPXKHSI, TTOJIaPEHHOE apXeo-
JIOTUYECKOMY My3elo B ¢. KocTeHku

Puc. 110. MamoHT, pasrpebatoiiuii cHer. PucyHok,
BBITIOJIHEHHBIN XygoxkHukoM E. . 3axapoBbiM T1O[,
pykoBoactBoMm B. E. I'apyrra

Puc. 111. JluctajbHblii KOHEl] OMBHSI MaMOHTa CO
cJenaMy €CTECTBEHHOIO CTauMBaHUS

Puc. 112. Cneapl morpbi3oB neclia Ha AUCTAIbHOM
KOHIIe OMBHS MaMOHTa

Puc. 113. Craeapl ecTeCTBEHHOro WCTUpaHUs Ha
MOBEPXHOCTU JUCTAJIbBHOTO KOHIIAa OMBHSI MaMOHTA.
BcrpoeHHoe, mipoxonsiee yepe3 0ObEKTHUB, OCBeElle-
Hue, auddepeHInaTbHO UHTEPPEPEHIMOHHBIN KOH-
TpacTt (3nech u ganee — JAMK), X100

Puc. 114. Por mepcTucTtoro Hocopora co ciaeaaMu
€CTeCTBEHHOI'0 UCTUPAHUSI

Puc. 115. TlonepeuHsblii «SI3bIYKOBBIN» CIOM OMBHS
MaMOHTa

Puc. 116. PaspyureHue jemnoBoro (e10MHOro) KOM-
mnekca CoruuBasi ropa (2003 r., cpeaHee TedyeHUE
p. fIHa)

Puc. 117. I'pyHTOBBII cTONO (Oalimkapax). KpuoreH-
Hast nepopMaliusi CJI0eB MEP3JI0ro rpyHTa

Puc. 118. IMonepeuHble cIOMbI Ha OMBHE SI3BIYKOBO-
3aHO3UCTOM (POPMBI

Puc. 119. KoHuieHTpruuyeckre U paaraibHbIe TPEIM-
HbI, BOBHUKAIOIIME B ITPOIIECCE BHICHIXaHUsI OMBHS Ma-
MOHTa

Puc. 120. «Cyxoii» OMBeHb MaMOHTa C TJTyOOKMMM
MPOIOJIbHBIMU PaldaJbHBIMA M KOHLEHTPUYSCKUMU
TpeIMHAMHU OT YChIXaHUSI

Puc. 121. buBeHb MaMOHTa, TIPOIOJLHO PACIICTIUB-
LIUICS B pe3ybTaTe yChIXaHUS

Puc. 122. [ToBepxHOCTb MPOJOJIBHO pacCIIeUBIIErO-
cs1 OMBHSI MAMOHTA C XapaKTepHOI BOJHOM

Puc. 123. [ToBepxHOCTb MPOJOJIBHO pacIIeUBIIErO-
cs1 OMBHSI MAaMOHTA C pa3HOHAIpPaBIeHHbIMU BOJHAMU

Puc. 124. TToBepXHOCTb MPOJOJBHOIO €CTECTBEHHO-
ro pasjioMa OMBHSI MAMOHTa

Puc. 125. TToBepXHOCTb MPOJOJIBHOIO €CTECTBEHHO-
ro pasjioma OMBHSI MAMOHTA

Puc. 126. CtporaHne OMBHSI MaMOHTa IBYPYYHBIM
CTpyrom

Puc. 127. IBypy4HbIil CTPYT C KPEMHEBBIM BKJIbI-
IIEM W CTpYyXKa, MOJlydeHHasl B pe3yjbTaTe ero mpu-
MEHEHUS

Puc. 128. KpeMHeBbIii BKJIabIII IBYPYYHOTO CTPYTAa.
3anoMpoBKa W yelllyiiyatasi BBIKPOILIEHHOCTh pabo-
yero Kpast

Puc. 129. buBHeBas cTpyxXKa, TOJTy4eHHAs B Pe3YJib-
TaTe OJIHOTO Yaca pabOoThI IBYPYYHBIM CTPYTOM

Puc. 130. Cnensi ucronb3oBaHUs ABYPYYHOTO CTPYTa
Ha OWBHE

Puc. 131. Cnensl McTIONB30BaHUS ABYPYIHOTO CTPY-
ra Ha moBepxHocTH apredakra. 2KoxoBcKast ME30TUTH -
YyecKast CTOSTHKa

Puc. 132. Cnenpl OT CTpOTraHUS «CBEXETO OWBHSI».
8 9acoB 15 MUHYT YMCTOTO BpeMeHU padboTHl. BcTpoeH-
HoOe, TIpoxosiiee uepe3 o0beKTuB, ocseleHue, UK,
X50, odbpaboTtka B mporpamme Helicon Focus

Puc. 133. 1 — cienpl OT CTpOTaHMST «CBEXKETO OMBHSI».
8 yacoB 15 MUHYT 4MCTOrO BpeMeHU paboThl. Berpo-
€HHOE, TIPOXOIsIee Yepe3 OOBEKTHUB, OCBEIICHUE,
UK, X100, oopadbotka B mporpamme Helicon Focus;
2 — cjenpl OT CTPOTaHusl «CBEXero OMBHsI». BeTpoeH-
Hoe, TIpoxosiiiee yepe3 00beKTuB, ocselieHue, UK,
X100, obpaboTka B mporpamme Helicon Focus
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Puc. 134. Cneapl OT cTporaHusi «CBEXEro OWBHSI».
8 yacoB 15 MUHYT YncTOro BpeMeHu paboThl. BcTpoeH-
Hoe, Mpoxosiiee yepe3 00beKTuB, ocBelieHue, JINK,
X200, oopabotka B mporpamme Helicon Focus

Puc. 135. Cneapl OT cTporaHusi «CBEXEro OWBHSI».
8 yacoB 15 MUHYT YMCTOro BpeMeHU paboThl. BcTpoeH-
Hoe, Mpoxosiiee yepe3 00beKTuB, ocBelieHue, JINK,
X500, oopabotka B mporpamme Helicon Focus

Puc. 136. Craenpl OT CTpOraHusl <«CBEXEro» pora.
2 yaca 4yucToro BpeMeHM paboThl. BcTpoeHHoe, Tipo-
xonsuiee udepe3 o0bekTHB, ocBeuieHue, MK, X50,
obpaboTka B nporpamme Helicon Focus

Puc. 137. Crnenbsl OT CTporaHusi «CBEXEro» pora.
2 yaca 4YucToro BpeMeHM pabdoThl. BcTpoeHHoe, Tipo-
xXoIsuiee uepe3 o0bekTuB, ocBeweHue, UK, X100,
obpaboTka B nporpamme Helicon Focus

Puc. 138. Crnenbl OT CTporaHusi «CBEXEro» pora.
2 yaca 4yucToro BpeMeHM paboThl. BcTpoeHHoe, Tipo-
xXoIsuiee uepe3 o0bekTuB, ocseweHue, JNK, X200,
obpaboTka B nporpamme Helicon Focus

Puc. 139. Cneabl OT CTporaHusi «CBEXero» pora.
2 yaca YMCTOro BpeMeHM paboThl. JITMHHAas TuHelHast
3anojinpoBKa. BcTtpoeHHOe, mpoxosiiiee yepe3 00beK-
TUB, ocseleHue, JANK, X50, obpadoTka B mporpamme
Helicon Focus

Puc. 140. Crnenbl OT CTporaHusi «CBEXEro» pora.
2 yaca YMCTOro BpeMeHU paboThl. JITMHHAas TuHelHast
3aroJIMpoBKa. BcTpoeHHoe, Tpoxoasiinee yepe3 o0b-
ektuB, ocBeuieHue, JIUK, X200, o6paboTka B mMpo-
rpamme Helicon Focus

Puc. 141. Ctporanue OMBHSI KPEMHEBBIM PE31IOM.

Puc. 142. Cnenpl cTporaHusi Ha KpOMKe BepXHerna-
JICOJIMTUYECKOTO KPEMHEBOT'O pe3lia

Puc. 143. Cnennl cTporaHusi Ha KpOMKe BepXHera-
JICOJIMTUYECKOTO KPEeMHEBOro pesia. BcTpoeHHoe,
npoxonsiiee yepe3d o0beKTUB, ocBeweHue, JUK,
X500, oopabotka B mporpamme Helicon Focus

Puc. 144. Cnenpl cTporaHusi Ha KpOMKe 3KCHEpHU-
MEHTaJbHOTO KpPEMHEBOTO pe3lia. 2yaca 4YUCTOro
BpeMeHM paboThl. BcTpoeHHOe, Ipoxojsiiee yepe3
00bekTuB, ocBenieHue, JIMK, X100, oo6padboTka B rmpo-
rpamme Helicon Focus

Puc. 145. Cnenpl cTporaHusi Ha KpOMKe 3KCHEpHU-
MEHTaJbHOTO KpPEMHEBOTO pe3lia. 2yaca 4YUCTOro
BpeMeHM paboThl. BcTpoeHHOe, Mpoxojsiiee yepe3
00bekTuB, ocBelieHue, JIMK, X200, oo6padboTka B rmpo-
rpamme Helicon Focus

Puc. 146. CxobJjeHre OMBHS KPEMHEBBIM CKPEOKOM
Puc. 147. CkobneHue 6MBHSI KpeMHEBBIM CKPeOKOM

Puc. 148. Cnenpl usHoca Ha KpOMKE KCIEPUMEH-
TaJlbHOTO KpeMHeBoro ckpedka. 10 4yacoB uwucTOro
BpeMeHM paboThl. BcTpoeHHOe, Tpoxojsiinee uyepe3
00bekTuB, ocselieHue, JIMK, X100, o6padoTKa B rmpo-
rpamme Helicon Focus

Puc. 149. Cnenpl usHoca Ha KpOMKE 2KCIEPUMEH-
TaJIbHOTO KpeMHEeBOro ckpedka. 10 4yacoB 4YMCTOro
BpeMeHU paboThl. BcTpoeHHoe, mpoxonsiinee uepes
00bekTuB, ocBelieHue, JIMK, X200, o6padboTka B mpo-
rpamme Helicon Focus

Puc. 150. Cneapl M3HOCa Ha KPOMKE SKCIIEPUMEH-
TaJIbHOTO KpeMHEBOTro cKpebka. 10 4acoB YKMCTOrO
BpeMeHU paboThl. BcTpoeHHoe, mpoxopsiinee udepe3
00bekTuB, ocBenieHue, JJIUK, X500, o6paboTka B rmpo-
rpamme Helicon Focus

Puc. 151. Pabora KaMeHHOII CTaMECKOI1 T10 «CBeXe-
MYy» OMBHIO

Puc. 152. Pabora KaMeHHOI CTaMECKOM I10 «CBEXe-
MYy» OMBHIO

Puc. 153. Pabora KaMeHHOII cTaMECKOI1 I10 «CBeXe-
My» OMBHIO

Puc. 154. Creapl oTeCKU Ha TOBEPXHOCTU OUBHS Ma-
MOHTA.

Puc. 155. Crneapl oTecku Ha MOBEPXHOCTU apTedak-
Ta. 2ZKOXOBCKasi ME30JIMTUYECKAsT CTOSTHKA

Puc. 156. Cnenpl n3HOCa Ha KpeMHEBOM HITHM(OBaH-
HOM cTaMecke, MCIOJb30BaHHOM MO «CBEXeMY» OUB-
Hio. 10 yacoB uncToro BpeMeHu padboThl. BcTpoeHHOE,
npoxogiiee yepe3 00beKTHuB, ocBenieHue, UK, X50,
obpaboTka B nmporpamme Helicon Focus

Puc. 157. Cnensl u3HOCa Ha KpeMHEBOW HIIU(GO-
BAaHHOM CTaMeCKe, HWCMOJb30BAHHOW IO «CBEXEMY»
6uBHIO. 10 yacoB uucTOro BpeMeHu paboThl. BcTpoeH-
Hoe, Mpoxojsliee yepe3 00beKTuB, ocBellenue, JIMK,
X100, obpaboTtka B nmporpamme Helicon Focus

Puc. 158. Cnenbl u3HOca Ha KpeMHEBOW LIIU(PO-
BaHHOI CTaMeCKe, MCHOJb30BAaHHON MO «CBEXEMY»
6uBHI0. 10 yacoB UMCTOro BpeMeHU paboThl. BcTpoeH-
Hoe, Mpoxosiiee yepe3 00beKTuB, ocBelieHue, JJINK,
X200, oopadoTka B mporpamme Helicon Focus

Puc. 159. IIpopes3anue nasza B «CBEXKeM» pOre ceBep-
HOTIO OJIEHS
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Puc. 160. IIpope3aHne mas3a B «CBeXeM» OMBHE Ma-
MOHTa

Puc. 161. Cnenpl Ha Kparo KpeMHEBOM IIJIACTUHBI OT
Mpope3aHus ma3a B «CBexkeM» OMBHE MaMOHTa. | yac
YUCTOro BpeMeHU paboThl. BcTpoeHHoe, mpoxomsiiiee
yepe3 00beKTuB, ocBelieHue, MK, X100, oopadboTka
B mporpamme Helicon Focus

Puc. 162. Cnenpl Ha Kpar KPeMHEBOM IIJIACTUHBI OT
Mnpope3aHusl maza B «CBexkeM» OMBHE MaMOHTa. | yac
YUCTOro BpeMeHU paboThl. BcTpoeHHoe, mpoxosiiiee
yepe3 00beKTuB, ocBelieHue, UK, X200, oopadboTka
B mporpamme Helicon Focus

Puc. 163. Cnenpl Ha Kparo KpeMHEBOM IIJIACTUHBI OT
npope3aHusl Ma3a B «CBeXXeM» OMBHE MaMOHTAa. 3 yaca
YUCTOro BpeMeHU paboThl. BcTpoeHHoe, mpoxosiiiee
yepe3 00beKTUB, ocBelleHue, MK, X100, oopadboTka
B mporpamme Helicon Focus

Puc. 164. Cnenpl Ha Kparo KPeMHEBOM IIJIACTUHBI OT
npope3aHusl Ma3a B «CBeXXeM» OMBHE MaMOHTAa. 3 yaca
YUCTOro BpeMeHU paboThl. BcTpoeHHoe, mpoxomsiiiee
yepe3 00beKTuB, ocBeleHue, UK, X200, oopadboTka
B mporpamme Helicon Focus

Puc. 165. Cieapl Ha mopcajibHOM pedpe KpeMHEBOU
TUIACTMHBI OT TpOpe3aHusl Ma3a B «CBEXEM» OUBHE
maMoHTa. | 4yac 30 MUH. YUCTOrO BpeMEeHM pabdOTHI.
BcrpoeHHoe, mpoxonsiee yepe3 0ObEKTHUB, OCBeElle-
Hue, JIUK, X100, odbpadbotka B mporpamme Helicon
Focus

Puc. 166. Cieapl Ha mopcajibHOM pedpe KpeMHEBOM
TUIACTMHBI OT TpOpe3aHusl Ma3a B «CBEXEM» OUBHE
maMoHTa. | yac 30 MUH. YUCTOrO BpeMEHU pabdOTHI.
BcrpoeHHoe, mpoxonsiee yepe3 0ObEKTHUB, OCBeEIle-
Hue, JIUK, X200, obpadotka B mporpamme Helicon
Focus

Puc. 167. Cienpl Ha mopcajibHOM pedpe KpeMHEBOM
IJIACTUHBI OT MpPOpe3aHMsl Ma3a B «CBEXEM» OUBHE
MaMoHTa. 14yac 30 MMH. YHMCTOro BpeMeHU pPabOTHI.
BcrpoenHoe, mipoxoasiee yepe3 00bEKTHUB, OCBeEIe-
nue, MUK, X500, obpabotka B nporpamme Helicon
Focus

Puc. 168. Crnenpl Ha pabouyeM ydacTKe cIlielua-
JIM3MPOBAHHOTO Opyaus Ui TPOPE3aHusl Ia30B
Ha pore CeBEpHOro OJieHsl, OMBHE MaMOHTa U KOC-
™. 2KOoxoBckasi Me30JuTHYecKas CTostHKa. BcTpo-
€HHOe, TpOoXoIsliee uYepe3 OObEKTHUB, OCBELIe-
nue, JIMUK, X200, obpabotka B nporpamme Helicon
Focus

Puc. 169. Cnenpbl Ha pabovyeM y4acTKe CIeLUaTu3M-
POBaHHOIO Opyays AJIsI MPOpe3aHus I1a30B Ha pore ce-
BEPHOTO OJICHSI, OMBHE MaMOHTa U KOCTHU. 2KOXOBCKasi
Me30JIMTUYeCKasl CTosiHKa. BcTpoeHHoe, mpoxosiiee
yepe3 00beKTuB, ocBelleHue, MK, X500, oopadboTka
B mporpamme Helicon Focus

Puc. 170. Cnennl OT muJieHUsT pora CEBEpPHOIO OJICHS
KpPEeMHEeBO IIACTUHOM. 1 yac YMcTOoro BpeMeHu padbo-
Thl. BcTpoeHHOe, mpoxopsiiee yepe3 00bEeKTUB, OCBe-
wenue, MK, X50, oopadorka B mporpamme Helicon
Focus

Puc. 171. Cneapl oT muaeHUs1 pora CEBEpHOTO OJICHS
KpPEMHEeBO IIACTUHOM. 1 yac 4yMcToro BpeMeHu padbo-
Thl. BcTpoeHHOe, mpoxosiiee yepe3 00bEeKTUB, OCBe-
wenue, JIMK, X100, oopadoTka B mporpamme Helicon
Focus

Puc. 172. Cnenpl OT nNUAJIeHUST pora CEBEpPHOIO OJICHS
KpPEMHEeBO IIACTUHOM. 1 yac YMcTOoro BpeMeHu padbo-
Thl. BcTpoeHHOe, mpoxopsiiee yepe3 00bEeKTUB, OCBe-
wenue, JIMK, X200, oopadoTka B mporpamme Helicon
Focus
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Picture 1. Axial ivory flakes. 1 — Khotylevo II Upper
Palaeolithic site; 2 — Yeliseyevichi 1 Upper Palaeo-
lithic site

Picture 2. Transverse ivory flake. Yana Upper Palaeo-
lithic site (river floor material)

Picture 3. Transverse ivory flake. Yana Upper Palaco-
lithic site (river floor material)

Picture 4. «Clamorous bracelet» from bent mammoth
ivory plates. Upper Palaeolithic site Mezin

Picture 5. Antler billet flint knapping
Picture 6. Mammoth ivory natural shape

Picture 7. Mammoth ivory internal structure. 1 — ivo-
ry transverse polished cut; 2 — ivory transverse break

Picture 8. Reindeer natural antler shape

Picture 9. Internal antler structure. Reindeer (top);
elk (bottom)

Picture 10. Mikhail Mikhilovich Gerasimov
Picture 11. Sergey Aristarkhovich Semenov

Picture 12. Ivory axial spalls removal technique. Re-
construction by M.M. Gerasimov

Picture 13. Ivory transverse spalls receiving technique.
Reconstruction by S.A. Semenov

Picture 14. Anatoly Kuzmich Filippov
Picture 15. Mammoth ivory. Layering
Picture 16. Mammoth ivory. Spalling

Picture 17. Mammoth ivory. Breaking

Picture 18. 1 — transverse spall. Berelekh Upper Pal-
aeolithic site. 2 — ivory transverse facet removal flake.
Yeliseyevichi 1 Upper Palaeolithic site

Picture 19. Transverse spall. Zhokhov Mesolithic site

Picture 20. Transverse flake with several strikes of re-
moval traces. Yeliseyevichi 1 Upper Palaeolithic site

Picture 21. Axial flake. Khotylevo II Upper Palaeco-
lithic site

Picture 22. End face with a facet removal of an axial
flake. Yeliseyevichi 1 Upper Palaeolithic site

Picture 23. Flakes from the end face of a mammoth
tusk across the growth structure. Year of 2007 experi-
ment

Picture 24. Mammoth tusk with traces of axial break
with axial grooves use. Upper Palaeolithic site Yeli-
seyevichi 1

Picture 25. Mammoth tusk with traces of axial break
without grooves use. Upper Palaeolithic site Malta

Picture 26. Mammoth tusk in a damp condition
with traces of axial break. Year of 2004 experiment.
(Zhokhov island)

Picture 27. 1 — a negative surface from an axial break
of a tusk in a damp condition; 2 — ripple traces on a
negative from an axial break of a tusk in a damp state.
Ripple traces show direction of removal of a preform

Picture 28. Axial ivory tusk break along preliminary
cut grooves. Year of 2003 experiment. (Zhokhov island)

Picture 29. Plane of knapping received as a result of
an axial break going along the heart of the tusk

Picture 30. Shapes of transverse breaks on end faces
of a tusk. 1, 2 — conical; 3 — truncated; 4 — straight,
slightly hinged

Picture 31. Transverse hinged break on the end face
of a tusk

Picture 32. Transverse break on an experimental ant-
ler handle. Year of 2002 experiment. (Zhokhov island)

Picture 33. Ivory nucleus with traces of a flake remov-
al and transverse break in a frozen state

Picture 34. «Dry» ivory knapping in a frozen state
Picture 35. «Dry» frozen ivory knapping spalls

Picture 36. Striking platform of «naturally damp» ivo-
ry after several dozens of strikes

Picture 37. Ivory spalls of 2004 experiments under
-18°C
Picture 38. Year of 2006 experiment in a park near

Mourinsky Spring, St-Petersburg, under -25° C

Picture 39. Stone hammer and a few flakes experi-
mentally received in 2006 in a park near Mourinsky
Spring, St-Petersburg
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Picture 40. Stone hammer use for ivory knapping.
Year of 2006 experiments in a park near Mourinsky
Spring, St-Petersburg

Picture 41. A good try of removal of an ivory trans-
verse flake. Year of 2006 experiments in a park near
Mourinsky Spring, St-Petersburg, under -25° C

Picture 42. A large transverse ivory flake experimen-
tally received in 2006 in a park near Mourinsky Spring,
St-Petersburg

Picture 43. Ivory nucleus with a negative of a trans-
verse flake removal experimentally received in 2006 in a
park near Mourinsky Spring, St-Petersburg

Picture 44. Vladimir Chouroun is getting ready a
freezer-box «Ruainstruments CT322LV2755» in a Rus-
sian-German laboratory of polar and marine research
named after Otto Schmidt of the Institute of Arctic an
Antarctic Regions Studies

Picture 45. Stone hammer frozen ivory knapping in
the experiment of 2007

Picture 46. Antler intermediate tool and a wooden
hammer frozen ivory knapping in the experiment of
2007

Picture 47. Antler intermediate tool and a heavy
wooden hammer frozen ivory knapping in the experi-
ment of 2007

Picture 48. A transverse flake experimentally removed
from an ivory tusk frozen to about -40° C in 2007

Picture 49. A transverse flake experimentally removed
from an ivory tusk frozen to about -40° C in 2007

Picture 50. An axial flake whose removal required a
few strikes by a hard hammer. Year of 2007 experiment
of ivory knapping. The tusk is frozen to -40° C

Picture 51. Ivory spalls experimentally removed from
a tusk frozen to -60° C and lower in 2007

Picture 52. Axial flakes experimentally removed from
frozen ivory in 2007

Picture 53. Pick-like antler and ivory objects whose
surface is treated by small transverse spalls

Picture 54. Transverse antler spall. Zhokhov Meso-
lithic site

Picture 55. An ivory «Kolobakha» (pick-like object).
Zhokhov Mesolithic site

Picture 56. An ivory «Kolobakha» (pick-like object).
Zhokhov Mesolithic site.

Picture 57. An ivory pick-like object. 1 — butt; 2 — an
area adjacent to the butt produced by rough direct dents
by an adze. Zhokhov Mesolithic site

Picture 58. An ivory pick-like object. Two grooves for
binding. Zhokhov Mesolithic site

Picture 59. An ivory «Kolobakha» with grooves pro-
duced by adzing under positive temperature. Zhokhov
Mesolithic site

Picture 60. An ivory «Kolobakha». Wear traces on the
sharp-edges margin

Picture 61. Experimental ground digging by a pick-
like object immediately next to Zhokhov site

Picture 62. 1 — archaeological analogues to the traces
received on experimental tools; 2 — traces on an ivory
experimental tool (hoe)

Picture 63. Traces of polishing on the ends of pick-
like objects. Zhokhov Mesolithic site

Picture 64. Thin linear traces on the ends of pick-like
objects. Zhokhov Mesolithic site

Picture 65. Sample loess digging traces on an experi-
mental tool

Picture 66. Sample thick snow digging traces on an
experimental tool

Picture 67. Thick snow digging traces on a spade edge.
Zhokhov Mesolithic site

Picture 68. «Kolobakha» with a broken butt. Zhokhov
Mesolithic site

Picture 69. Ivory «Kolobakha» butts with the dropped
out cones and traces of blows

Picture 70. «Kolobakha» with a broken upper end.
Zhokhov Mesolithic site

Picture 71. «Kolobakha» broken in two. Zhokhov
Mesolithic site

Picture 72. «Kolobakha» with a broken upper and
lower end. Zhokhov Mesolithic site

Picture 73. A spall from a lower end of «Kolobakha».
Zhokhov Mesolithic site

Picture 74. «Kolobakha» with a large spall on the thin
lower end. Zhokhov Mesolithic site

Picture 75. A large spall from the thin lower end of
«Kolobakha». Zhokhov Mesolithic site

Picture 76. «Kolobakhas» thin lower ends fragments.
Zhokhov Mesolithic site
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Picture 77. «Kolobakha» with a non-removed spall on
the thin lower end. Zhokhov Mesolithic site

Picture 78. «Kolobakha»
Zhokhov Mesolithic site

ventral spall fragment.

Picture 79. «Kolobakha» transverse spall. Zhokhov
Mesolithic site

Picture 80. Reindeer antler «Kolobakha» with a bro-
ken thin lower end and adze traces. Zhokhov Mesolithic
site

Picture 81. Reindeer antler handle.

Zhokhov Mesolithic site

«T-shaped»

Picture 82. Reindeer antler storage in Zhokhov expe-
dition camp

Picture 83. Experimentally produced reindeer antler
«T-shaped» handle soaking

Picture 84. Straightening of produced «T-shaped»
reindeer antler handle

Picture 85. Straightened experimentally produced
«T-shaped» reindeer antler handle

Picture 86. Two experimentally straightened further
resuming their original shapes reindeer antler preforms.
Year of 2003 experiment (the Yana river)

Picture 87. Straightened experimentally produced
«T-shaped» reindeer antler handle

Picture 88. Entire reindeer antler thermokarst pool
soaking (25.07.2004, Zhokhov island)

Picture 89. Straightening of an entire reindeer antler

Picture 90. Straightening of an entire reindeer antler
(weight about 2 tons)

Picture 91. Straightened (flattened) reindeer antler

Picture 92. Two halves of axially sawn straightened
reindeer antler

Picture 93. Ivory shaft unbending device. Reconstruc-
tion by A.K. Filippov (courtesy of the author)

Picture 94. Large straightened ivory shaft spears. Sun-
gir’ Upper Palaeolithic site

Picture 95. Experimental Sungir’ copies production
mammoth ivory

Picture 96. Ivory tusk with two cut grooves in a
thermokarst pool (07.11.2002, Zhokhov island)

Picture 97. Ivory tusk grooves cutting

Picture 98. First shaft removed from a mammoth tusk
covered with cracks due to removal

Picture 99. Shaft removal with the help of antler
wedges

Picture 100. Mammoth tusk and a large shaft sepa-
rated from it

Picture 101. Bottom of a groov resulting from the first
large ivory shaft removal

Picture 102. Mammoth tusk and a large shaft sepa-
rated from it

Picture 103. Mammoth tusk and a series of large shafts
successively removed form it

Picture 104. Thermokarst shafts

08.08.2002, Zhokhov island)

pool soaking

Picture 105. Quality state of a «fresh» mammoth tusk
covered with cracks after its soaking in water for 7 days

Picture 106. A large shaft repeating a natural bend of
a mammoth tusk

Picture 107. Large ivory shafts straightening (August,
2003, Zhokhov island)

Picture 108. A spear produced from a large straight-
ened ivory shaft, given to the museum of regional stud-
ies of the city of Zaraisk

Picture 109. A spear produced from a large straight-
ened ivory shaft, given to the archaeology museum of
Kostionki

Picture 110. A mammoth digging snow. Drawing
made by artist E.Ya. Zakharov under V.E. Garutt

Picture 111. Mammoth tusk distal end with traces of
natural wear

Picture 112. Polar fox gnawing traces on a distal end
of a mammoth tusk

Picture 113. Natural wear traces on the surface of a
distal mammoth tusk end. Incident light, going through
objective lens, differential-interference contrast (here-
from, DIC), X100

Picture 114. Woolly rhinoceros horn with natural
wear traces

Picture 115. Transverse «tang» ivory break

Picture 116. Ice complex Soplivaya Gora collapse
(2003, the Yana river midstream)
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Picture 117. A silt pinnacle. Permafrost layers cryo-
genic deformation

Picture 118. Tang-hinged transverse breaks on a tusk

Picture 119. Concentric and radial cracks due to ivory
drying out

Picture 120. «Dry» ivory with deep axial radial and
concentric cracks due to drying out

Picture 121. Axially splitted mammoth tusk. Result of
drying out.

Picture 122. Axially splitted mammoth tusk surface
with a typical ripple

Picture 123. Axially splitted mammoth tusk surface
with multidirectional ripples

Picture 124. Axial natural ivory break surface
Picture 125. Axial natural ivory break surface

Picture 126. Mammoth tusk planing by two-handle
drawing knife.

Picture 127. Two-handle drawing knife with a flint in-
sert and its resulting shaving

Picture 128. A flint insert of the two-handle drawing
knife. Polishing and end damage fracture of the work-
ing edge

Picture 129. Ivory shavings resulting in an hour’s work
by a two-handle drawing knife

Picture 130. Two-handle drawing knife’s use traces
on ivory

Picture 131. Two-handle drawing knife’s use traces
on an artifact surface. Zhokhov Mesolithic site

Picture 132. «Fresh» ivory planing traces. 8 hours, 15
minutes’ pure time work. Incident light, going through
objective lens, DIC, X50, Helicon Focus programme
treatment

Picture 133. 1 — «fresh» ivory planing traces. 8 hours,
15 minutes’ pure time work. Incident light, going
through objective lens, DIC, X100, Helicon Focus pro-
gramme treatment; 2 — «fresh» ivory planing traces. In-
cident light, going through objective lens, DIC, X100,
Helicon Focus programme treatment

Picture 134. «Fresh» ivory planing traces. 8 hours, 15
minutes’ pure time work. Incident light, going through
objective lens, DIC, X200, Helicon Focus programme
treatment

Picture 135. «Fresh» ivory planing traces. 8 hours, 15
minutes’ pure time work. Incident light, going through
objective lens, DIC, X500, Helicon Focus programme
treatment

Picture 136. «Fresh» antler planing traces. 2 hours’
pure time work. Incident light, going through objec-
tive lens, DIC, X50, Helicon Focus programme treat-
ment

Picture 137. «Fresh» antler planing traces. 2 hours’
pure time work. Incident light, going through objec-
tive lens, DIC, X100, Helicon Focus programme treat-
ment

Picture 138. «Fresh» antler planing traces. 2 hours’
pure time work. Incident light, going through objec-
tive lens, DIC, X200, Helicon Focus programme treat-
ment

Picture 139. «Fresh» antler planing traces. 2 hours’
pure time work. Long linear polishing. Incident light,
going through objective lens, DIC, X50, Helicon Focus
programme treatment

Picture 140. «Fresh» antler planing traces. 2 hours’
pure time work. Long linear polishing. Incident light,
going through objective lens, DIC, X200, Helicon Fo-
cus programme treatment

Picture 141. Planing of ivory by a flint burin.

Picture 142. Planing traces on the edge of an Upper
Palacolithic flint burin

Picture 143. Planing traces on the edge of an Upper
Palaeolithic flint burin. Incident light, going through
objective lens, DIC, X500, Helicon Focus programme
treatment

Picture 144. Planing traces on the edge of an experi-
mental flint burin. 2 hours’ pure time work. Incident
light, going through objective lens, DIC, X100, Helicon
Focus programme treatment

Picture 145. Planing traces on the edge of an experi-
mental flint burin. 2 hours’ pure time work. Incident
light, going through objective lens, DIC, X200, Helicon
Focus programme treatment

Picture 146. Flint scraper ivory scraping
Picture 147. Flint scraper ivory scraping

Picture 148. Experimental edge flint scraper wear
traces. 10 hours’ pure time work. Incident light, going
through objective lens, DIC, X100, Helicon Focus pro-
gramme treatment
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Picture 149. Experimental edge flint scraper wear
traces. 10 hours’ pure time work. Incident light, going
through objective lens, DIC, X200, Helicon Focus pro-
gramme treatment

Picture 150. Experimental edge flint scraper wear
traces. 10 hours’ pure time work. Incident light, going
through objective lens, DIC, X500, Helicon Focus pro-
gramme treatment

Picture 151. «Fresh» ivory stone burin work
Picture 152. «Fresh» ivory stone burin work
Picture 153. «Fresh» ivory stone burin work
Picture 154. Mammoth tusk surface trimming traces.

Picture 155. Artifact surface trimming traces. Zhokhov
Mesolithic site

Picture 156. Flint polished burin wear traces on «fresh»
ivory. 10 hours’ pure time work. Incident light, going
through objective lens, DIC, X50, Helicon Focus pro-
gramme treatment

Picture 157. Flint polished burin wear traces on «fresh»
ivory. 10 hours’ pure time work. Incident light, going
through objective lens, DIC, X100, Helicon Focus pro-
gramme treatment

Picture 158. Flint polished burin wear traces on «fresh»
ivory. 10 hours’ pure time work. Incident light, going
through objective lens, DIC, X200, Helicon Focus pro-
gramme treatment

Picture 159. Groove cutting in a «fresh» reindeer antler
Picture 160. Groove cutting in «fresh» ivory

Picture 161. Traces on an edge of a flint blade from
groove cutting in «fresh» ivory. 1 hour’s pure time work.
Incident light, going through objective lens, DIC, X100,
Helicon Focus programme treatment

Picture 162. Traces on an edge of a flint blade from
groove cutting in «fresh» ivory. 1 hour’s pure time work.
Incident light, going through objective lens, DIC, X200,
Helicon Focus programme treatment

Picture 163. Traces on an edge of a flint blade from
groove cutting in «fresh» ivory. 3 hours’ pure time work.

Incident light, going through objective lens, DIC, X100,
Helicon Focus programme treatment

Picture 164. Traces on an edge of a flint blade from
groove cutting in «fresh» ivory. 3 hours’ pure time work.
Incident light, going through objective lens, DIC, X200,
Helicon Focus programme treatment

Picture 165. Flint blade dorsal ridge traces from groove
cutting in «fresh» ivory. 1.5 hour’s pure time work. In-
cident light, going through objective lens, DIC, X100,
Helicon Focus programme treatment

Picture 166. Flint blade dorsal ridge traces from groove
cutting in «fresh» ivory. 1.5 hour’s pure time work. In-
cident light, going through objective lens, DIC, X200,
Helicon Focus programme treatment

Picture 167. Flint blade dorsal ridge traces from groove
cutting in «fresh» ivory. 1.5 hour’s pure time work. In-
cident light, going through objective lens, DIC, X500,
Helicon Focus programme treatment

Picture 168. Traces on a working part of a tool meant
for reindeer antler, ivory and bone groove-cutting.
Zhokhov Mesolithic site. Incident light, going through
objective lens, DIC, X200, Helicon Focus programme
treatment

Picture 169. Traces on a working part of a tool meant
for reindeer antler, ivory and bone groove-cutting.
Zhokhov Mesolithic site. Incident light, going through
objective lens, DIC, X500, Helicon Focus programme
treatment

Picture 170. Flint blade sawing traces on reindeer
antler. 1 hour’s pure time work. Incident light, going
through objective lens, DIC, X50, Helicon Focus pro-
gramme treatment

Picture 171. Flint blade sawing traces on reindeer
antler. 1 hour’s pure time work. Incident light, going
through objective lens, DIC, X100, Helicon Focus pro-
gramme treatment

Picture 172. Flint blade sawing traces on reindeer
antler. 1 hour’s pure time work. Incident light, going
through objective lens, DIC, X200, Helicon Focus pro-
gramme treatment

OnekTpoHHas bubnuoteka Myses aHTpononoruu n atHorpachum um. Metpa Benukoro (KyHcTkamepa) PAH
http://www.kunstkamera.ru/lib/rubrikator/05/978-5-02-025599-9/
© MA3 PAH



CMUCOK COKPALLEHUN

I'bOOM TlocynapctBeHHbI bpssHCKUiT 001aCTHOV 00bEIUHEHHBINA My3eii
m l'ocynapcTBEHHBI KUCTOPUYECKUN My3eit

I'MH l'eonornueckuii uncrutyr PAH

I'BCM3 TlocynapctBennblit Bnagumupo-Cy3nanbckuii My3eii-3anoBeIHUK
RG] TlocynapcTBeHHBI DpMuUTaxK

31UH 3oonornyeckuii uHctutyt PAH

NNMK NHcTuTyT HCcTOpUM MaTepUaIbHOU KYJIbTYphI

MA MTI'Y  Myseii anTponojoruu MocKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA
MAD PAH Myseii antponojoruu u atHorpaduu um. Iletpa Benukoro (KyHctkamepa) PAH

MHUA Marepuainsl u uccienonanus no apxeoiorun CCCP (M., JI.)
PAH Poccuiickas akanemus Hayk
CA CoBeTckas apXeoJorusi

OnekTpoHHas bubnuoteka Myses aHTpononoruu n atHorpachum um. Metpa Benukoro (KyHcTkamepa) PAH
http://www.kunstkamera.ru/lib/rubrikator/05/978-5-02-025599-9/
© MA3 PAH



Hayunoe uzoanue

T'ennanmii AnoabdoBuy Xionauen
Esrennii IOpseBny I'mpst

CekpeTsl TpeBHUX KocTope3oB Bocrounoit EBponsl u Cubupu:
npueMbl 00paboTKH OMBHS MAMOHTA M POra CEBEPHOTO OJICHS B KAMCHHOM BEKE
(10 apXeoNnOrn4eCKUM U 3KCIIEPUMEHTAIbHBIM JAHHBIM)

Ymeeporcoeno k neuamu Yuenvim cosemom MAD PAH

Penaxrop: M. A. Hnvuna
Xymoxuuk: E. B. Kyouna

IToxmucano B neuars 31.05.2010 .
dopmar 60x90 1/8. Bymara menoBannas. [leuars opceTHast.
Ve ned. 1. 18. Tupax 300 5k3.
3axa3 Ne 1651.

WznarensctBo «Hayka»
199034, Canxr-IlerepOypr, MenaeneeBckas auH., |
main@nauka.nw.ru

www.naukaspb.spb.ru

Ornedarano B OO0 «M3narenseto "JIEMA™Y
199004, Poccusi, Cankr-IleTepOypr,
B.O., Cpennwii nip., 1.24, Ten./dakc: 323-67-74
e-mail: izd lema@mail.ru
http://www.lemaprint.ru

ISBN 978-5-02-025599-9

9 785020‘ 255999

OnekTpoHHas bubnuoteka Myses aHTpononoruu n atHorpachum um. Metpa Benukoro (KyHcTkamepa) PAH
http://www.kunstkamera.ru/lib/rubrikator/05/978-5-02-025599-9/
© MA3 PAH





