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UCTOPUA TIPAKTUKU
HISTORY OF THE EDUCATIONAL
PRACTICAL TRAININGS



[IpoBenenue reosorndeckoil npakTuku B KpbIMy 17151 CTYZ€HTOB BTO-
poro xypca Jlenunrpaackoro (mbiHe CankTt-IlerepOyprckoro) rocynap-
ctBenHoro yHuBepcurera (CIIO6I'Y) nHavamocs B 1952 r. ImenHo Toraa mo
WHUIMATHBE JCKaHa T'eO0JOTHYecKoro Qakyibrera mnpodeccopa Hukomas
Muxaitnopuya CununHa okojio 90 BTOPOKYPCHHMKOB MpPHEXaJM B CEJIO
Ckanucroe B IOro-3amagnom Kpsimy. IlepBbiM HauanbHHMKOM KpbIMcKOM
MPaKTUKU ObUT Tipodeccop reonorudeckoro akyiabTera Bnagumup Ilerpo-
Bu4 bapxatos. [lo3qHee mpakTuka Oblia mepeBefeHa B ceno Tpymaonro00B-
Ka, TJ€ U MPOXOAMWT JO HACTOSIIEr0 BPEeMEHH Ha y4eOHO-HaydHOIl 0aze
«Kpbimckas» (puc. 1-4).

Hcropus npakTUKH, BOIIPOCH! €€ OpraHu3aluid U METOJIMKHU IPOBeJie-
HUS HEOJHOKpAaTHO paccMaTpuBaiuch B myoOnukauusax (IIposoposckuil,
[lIBanos, 1993; IIpo3oposckuii, 2002; Apkaases, 2012; buckas, 2012; byr-
poBa, 2021; KarokoBa, Apkaases, 2021).

Jlna mpoBeneHus npaktuku ['opHblii Kpbim ObLT BEIOpaH HE CIy4aifHo.
31ech HaWIydIIMM OOpa3oM COYETAIOTCS MEXIy COO0OH pa3HOoOOpaszHoe
reoJOrM4eckoe CTpOeHHE, Ooraras MaJeoOHTOJOTMYEcKas XapaKTepUCTHKa
TOPHBIX TIOPOJI, YHHUKAIIbHBIN Ky3CTOBBIM peibed TEpPUTOPHH, XOpOIlas
OOHa)KEHHOCTh M HAJM4YME OOJIBIIOrO KOJIWYEeCTBA COJMHEYHBIX aHel. [lo-
cieHee 0COOEHHO BaXKHO JIJISl IPOBEACHHUS TTOJIEBON IPAKTHKH.

OCHOBHOH LI€bI0 MPAKTUKU SIBISETCS OBJAJACHUE MPHEMAMU KpPYyII-
HOMAcIITaOHON T'e0JOTHYECKONH ChEMKHU, B pe3yjbTaTe KOTOPOU CTyAeHYe-
ckas Opurazna (B cocraBe 4—6 yenoBek) mis miomanau B 10-12 km? mpes-
CTaBisgeT CBOIO KapTy Macmraba 1:25 000 u oObSICHUTEIBHYIO 3alUCKY K
Hell. Ha 0Oaze mpaktuku cymectBytoT ['eonormueckuit myseit, [ MC-knacc,
rugpoxumuueckas nadoparopus. C 2004 r. Ha NpakTUKE OCYLIECTBISETCS
CO3/1aHH€e TeoOMH(POPMaAMOHHON cucteMbl KpbIMCKOro y4eOHOTO MOJIUTOHA.
Jlns peanu3anuy 3ajad Bce MMEIOIIMECs B KOMIIBIOTEPHOM KJlacce HOYTOY-
KM CBSI3aHBI B JIOKAJIbHYIO CE€Th, K KOTOPOM TakXe MOJKII0UEHbl KOMIIbIOTE-
PBI T€OJIOTUYECKOI0 My3esl U TUAPOXUMHUYECKON JTabopaTopuu, 3aJeicTBO-
BaHbl NepuQepuiiHble ycTpoicTBa, UHTEPHET. 1Ipu 3TOM CTyIEeHThI UCTIONb-
3ytoT GPS-HaBuraTopsl, KapMaHHbIE KOMIIBIOTEPbI, IU(PPOBBIE KaMmephbl
(Bonun, bepesun, 2007).

B runpoxumuueckoil mabopaTopuu, KOTOpas peryispHO paboTaer B
MepHOJ] MPAKTUKU, CTYIACHTHI CAaMOCTOSATEIbHO IPOBOASIT XUMHUECKUN aHa-
JIM3 BOJBI U3 BOJHBIX OOBEKTOB yyacTKa KapTHPOBAHUS, pe3yJbTaThl 0Opa-
0aThIBAIOTCS M MPUBOASATCA B OTUETax IO mpaktuke. Ha mpoTsokeHun MHO-
I'UX JIET pyKOBOAMT 3TUMH HccaenoBanusamu E. I1. Karokosa.

B pamkax KpbeIMCKOI PaKTUKK MHOTO JIET TPOBOJAMUTCS HE3aBUCHUMAs
yueOHasi reous3nueckas MPaKTHUKA; €€ 3a7ayd BKIIIOYAIOT: M3Y4YEHUE Mar-
HUTHOTO U T€03JIEKTPUYECKOI0 METO/I0B; 3HAKOMCTBO C re0(pU3NYECKOM ar-



nmapaTypoi, HHTEpIIpEeTaIis MOJEBhIX TeOPU3NUECKUX JTaHHBIX, MPUEMbI U
METOABI 00pabOTKH | TIp.

Bo Bpems mpakTUKy TPOBOAMTCS 4-THEBHAS T'€OJIOTHYECKAs SKCKYp-
cus no Bocrounomy Kpeimy u KepueHckomy nosryocTpoBy.

B Kpsimy paboTtanu MHOTHE ITOKOJIEHHUS T€0JIOTOB — BBIXO11eB CaHKT-
[TerepOyprckoro ynusepcuteta. Cpenu Hux H. M. Kapakam — u3BecTHBI
MaJICOHTOJIOT U cTpaTurpad, uccaeaoBaTeNlb MEJIOBBIX OTI0KeHui Kpbima u
KaBkaza; A. C. MowuceeB — nmpodeccop, TeoJIorT U MaJeoHTOJIOT, OJIeCTSIINUN
3HaTOK reosioruu Kpeima; B. @. [TuenuHieB — MIMPOKO U3BECTHBIN Ma€OH-
TOJIOT U I'€0JIoT, 3HATOK Me3030ickux racrponoy Kpsima; @. 0. JleBuHcoH-
Jleccunr — nelicTBuTeNbHBIN UiieH Poccuiickoil AkaeMun Hayk, cO3/1aTelb
OTEYECTBCHHOW MIKOJIBI TIeTporpaduu, HCCIEAOBATEIh BYJIKAHHYECKOTO
maccuBa Kapa-Jlar B Kpeimy; I'. SI. Kpeimronsir — nmpodeccop, ctpaturpad,
KPYIHEUIIUH CTIeIHAIUCT 10 TOJIOBOHOTUM MOJUTIOCKaM 1opbl U Mena Kpbi-
Ma u KaBkasa, 1 MHOTHE ApyTHe.
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Geological practical trainings for second year students of Saint-
Petersburg (former Leningrad) state university started in Crimea in 1952. At
that time, being initiated by Nikolay Mikhahilovich Sinitsyn, Professor,
Dean of Geological Faculty, about 90 sophomores arrived at Skalistoye vil-
lage in South-Western Crimea. Vladimir Petrovich Barkhatov, another Pro-
fessor of Geological Faculty was the first head of the Crimean practical
training. Later, the training was moved to Trudolyubovka village, where it
has been conducted until now at the Krymskaya academic scientific base
(Fig. 1-4).

The history of practical trainings, including their associated arrange-
ment issues and methods has been numerously mentioned in publications
(Prozorovskiy, Shvanov, 1993; Prozorovskiy, 2002; Arkadiev, 2012; Biske,
2012; Bugrova, 2021; Kayukova, Arkadiev, 2021).

In fact, the Mountain Crimea was not an occasional choice. The re-
gion has a bunch of favorable features combined in the best possible way
such as a great variety of geological structures, rich paleontological content
of rocks, unique cuesta terrain, good exposure, and abundance of shiny
days. The latter is especially important for conducting field practical train-
ings.

The main purpose of the practical trainings is to master skills on how
to perform large-scale geological surveys. Upon completion of the training,
students’ teams of 4-6 people produce and submit their version of the 1:25
000 scale map for the area of 10~12 km? size. The map is supported with an
explanatory note. The training base has the Geological Museum, GIS-class,
hydrochemical laboratory. In 2004, development of the geo-information
system for the Crimean training site was launched. In order to solve appro-
priate tasks, all notebooks of the computer class are connected into a local
network with computers of the Geological Museum and hydrochemical la-
boratory linked there as well. The system operates with peripheral devices
and the Internet. At that, students use GPS-navigators, pocket computers,
and digital cameras (Volin, Berezin, 2007).

In the hydrochemical laboratory regularly operating in the period of
training, students on their own perform analysis of water taken from water
sources of the mapped area, process data, and submit the outcome in their
training reports. For a long time, the research training has been run by
Ye. P. Kayukova.

For many years, the Crimean training has also had an independent ge-
ophysical training the tasks of which covers study of magnetic and geo-
electrical methods, getting skills in operating geophysical equipment, data
acquisition, processing and interpretation.

Within the framework of the practical training there is arranged a
four-day geological excursion around Eastern Crimea and Kerch peninsula.
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Many generations of geologists from St. Petersburg University have
worked in Crimea. Among the most outstanding alumni they are N. 1. Kara-
kash, a well-known paleontologist and stratigraphist, explored Cretaceous
sediments in Crimea and Caucasus; A. S. Moisseyev, professor, geologist
and paleontologist, a brilliant expert in Crimea geology; V. F. Pchelintsev, a
well-known paleontologist and geologist, an expert in Crimea Mesozoic
gastropods; F. Yu. Levinson-Lessing, a full member of the Russian Acade-
my of science, founder of domestic petrography school, explorer of Kara-
Dag volcanic massif in Crimea; G. Ya. Krymgoltz, professor, stratigraphist,
the greatest expert in Jurassic and Cretaceous Crimea and Caucasus cepha-
lopods, and many others.
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Puc. 1. Ilpenonasarenu Kpsimckoit npaktuku, 1957 r. Ilonuron Ha p. AnbMa.
Crost (cneBa Hanpaso): B. H. Orues, M. A. I'mnsaposa, P. H. Kouyposa, . M. ITuc-
kmkeBa, E. B. MamonToBa, B. C. Camapuna, JI. H. benbkoBa; cuasr (ciieBa Hari-
paBo): b. Camapun, A. C. Banos, E. B. Murauesa, E. A. Auc6epr.

Fig. 1. Teachers of the Crimean practice, 1957. Alma River. Standing (from left
to right): V. N. Ognev, M. A. Gilyarova, R. N. Kochurova, I. M. Piskizhova,

E. V. Mamontova, V. S. Samarina, L. N. Belkova; sitting (from left to right):

B. Samarin, A. S. Ivanov, E. V. Migacheva, E. A. Ansberg

Puc. 2. Tlanarounslii nareps JIeHMHTpaIckoro yHuBepcuTeTa B ¢. Tpymomto00BKa.
60-¢ roner XX Beka.
Fig. 2. Tent camp of Leningrad University in the Trudolubovka village.
60s of the XX century
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Puc. 3, 4. YueOno-nayunas 6a3a «Kpemckaspy Cankr-IletepOyprckoro
rOCYJapCTBEHHOTO YHHUBEPCUTETA.
Fig. 3, 4. Krymskaya educational and scientific base of St. Petersburg
State University
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UCTOPUS
COZAAHUG MY3EA
HISTORY OF THE MUSEUM



['eonmornueckuii Mmy3eit Ha yueOHO-Hay4uHOU 0aze «KpbIMcKas» Havas
coznaBatbes B 2001 romy. iMeHHO TOTna A7si My3est ObUIO BBIIEIICHO Clie-
[UalbHOE NOMEIIeHne. JJo 3Toro BpeMeHH My3esl Kak TaKOBOI'O HE Cylie-
CTBOBAJIO — OBUTH OTAEIbHBIE KOJUIEKIIMK 00Pa3IoB, KOTOPIE XPAaHHIIUCH B
1a00paHTCKOM KOMHATe BMECTE C pa3HOOOpa3HbIM umyuiectBoM 6a3bl. Co-
3MaHKe My3esi OoTpeOOBajIO0 pEUIeHUs HECKOJNBKHUX TpobieM. Bo-mepBbix,
HY’KHO OBIJIO cOOMpaTh NPEICTABUTENIbHYIO KOJUIEKLHIO TOPHBIX IOPOL,
MUHepasioB u Onodoccunmii yueonoro nmonurona B Kpeimy. Bo-Bropsix, mis
HKCIO3ULIUHU HYXHbI ObIJIM BUTPUHBI, KOTOPHIX HE OBLIIO BOOOIIE.

C nmpuobperernnem ButpuH nomor B. WM. JlanuneBckuii, mepBbIi 1u-
pextop IIpeacraButenscrea CIIOI'Y B Kpbimy. B nanbHeiiem ¢ moMoIisko
C. M. Cuurupesckoro (Broporo aupekropa lIlpencraButenbcTBa) ObuLIn
npUOOpeTeHbl Ul My3es HOBblE cTeiaku. Ha mpoTsDKeHUM MEepBbIX JET
CYILIECTBOBAHUS My3esl TTPOBOJMUJICS II€JICHANPaBIEHHBIN cOOp 00pa3IoB —
MAJIEOHTOJIOTUYECKUX, MUHEPAJIOTUYECKUX U IUTONornueckux. Kpome roro,
MOCJIe OKOHYaHMS KaX/10M MPAKTUKHU €XKEroAHO MPOCMAaTpUBAIIUCH CTYICH-
YeCKUE KOJUIEKIUU U OTOMPAINCh JYUIINE SK3EMIUISPBI B My3€Hl.

B nacrosiee Bpemst B My3ee skcrioHupyercsi 6onee 1500 oOpasios
TOPHBIX TOPOJI, MUHEPAJIOB U OCTaTKOB MCKomaeMol (ayHbl. OCHOBY KOJI-
JIEKIIMM COCTABISAIOT 00pa3ibl, coOpaHHble cTyneHTamu U B. B. Apkanbe-
BbIM. MHorue o0pasupbl NOJapeHbl JOKTOPOM I'€0JI0r0-MUHEPATOTHYECKUX
Hayk, akaneMukoM Kpbeivckoit Akanemun Hayk B. B. FOqunbeIM 1 1oKTOpOM
OMOJIOTUYECKHUX HAYK, TJIABHBIM HAYYHBIM COTpyAHHKOM Hukutckoro 6ora-
Hudeckoro cana B. I1. McukoBeiM. B onpenenenun ¢ayHbl npruHUMaIH y4a-
CTHE pa3HBbI€ CICIHMAIMCTHI: aMMOHHUTHI, OenemMHUTHl — B. B. Apkanbes,
E. 0. bapabomkun (MOCKOBCKUN TIOCyNapCTBEHHBI YHHUBEPCUTET),
A. A. Atabexsin (Bcepoccuiickuii reosornyeckuii uncturyt — BCET'EN);
JIBYCTBOPYAThIE MOJUIIOCKH — (Annie Dhondt), Koponesckuii
MHCTUTYT €CTECTBEHHBIX HayK, bproccens, bensrusa, T. H. bormanosa
(BCEI'EN), . H. Kocenko (MucTUTYT HedTerasoBoil reojoruu u reodu-
3uku uM. A. A. Tpodumyka, HoBocubupck); kopamasl — U. 10. byrposa
(CIIoI'Y), 3yom! akyn — @. A. Tpuxkonuau (BCET'EU). OctanpHble rpynibl
uckornaemoii ¢aynsl ompenensiiuce B. B. ApkagbeBbiM. 3HauMTeNbHas
4acTh IAJIEOHTOJOTHYECKUX OOBEKTOB My3esi M300pa’keHa B HEIAaBHO BbI-
menmem yuyebnoM nocodbun (Ilumos u ap., 2020). B onpenenenuu rop-
HBIX TIOPOJI U MUHEPAJIOB NMpuHUMaIK yuyactue npenogasatenu CIIOIY —
K. B. 3axapesuu, A.C. Bouno, A. b. Mopozosa, A. B. bepesus,
. K. Kotosa, C. A. PemeroBa, A. A. 3onotapes, E. A. AkumoBa u 1p. B
My3ee eCTh KOJUICKIUS NUIH(OB MarMaTu4eCKUX TOPHBIX MOPO/I.

®dotorpaduu GayHsl u 00pa3oB TOPHBIX MOPO, XpaHImuxcs B I'eo-
JIOTHYECKOM My3ee yuyeOHo-HayyHOW ©0a3pl  «KpbIMCKas», clenaHsl
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B. B. ApkaaseBbiM. Bee nzo0pakeHus, KpoMe 0co00 OTMEUEHHBIX, JaHbI B
HaTypaJIbHYIO BEJIMUUHY.

3HaueHue My3es TPYIHO MEPEeOoleHUTh, YTO OTMEUaloCh yXKe He pa3
(Apkanses, 2002, 2010, 2014a, 6, 2017, 2021). O o4eHbp BocTpeOOBaH Ha
MPOTSHKEHUH y4eOHOH mpakTuku. CTyIEHTbl MPUXOAAT CIOJla OMpEeIeNsaTh
UCKomaemMyto (hayHy, TOpHBIC TIOPOJIbI U MHUHEPAIIbl, COOpaHHBIE BO BpeMs
MPOXOXKACHUSI MAapUIPYTOB MO MOJUTOHY (pHC. 5—8). 31ech OHM 3HAKOMSATCS
C NMAJICOHTOJIOTUYECKON JINTEpaTypoH, Xpansiueiics B mysee. Kpome Toro, B
My3ee ecTh reojoruueckue kaptol ['opHoro KprsiMa, coctaBieHHbIe pa3nny-
HBIMU HCCIIEAOBATEIISIMU U OTPAKAIOMIMMU MPOTUBOIOIOXKHBIEC MPEICTaB-
JIEHUSI O CTPOEHUM 3TOT0 pervoHa. Ha oTIAenbHOM CTEHIE MpeCTaBIICHBI
00pa3Iel reoIOTUYSCKOM TrpaduKu, HEOOXOUMOW JUIsl HAIMMCAHUS OTYeTa
mo mpakTuke. My3ell mocemarT rocTd — npodeccuoHanbl-reosaoru, pado-
taromue B Kpeimy, u sxutenu cen u ropoaoB KpeimMa u Apyrux pernoHoB
Poccun.

Jlutepartypa

Apkaoves B. B. 3Hadenue My3es Ui y4eOHOW I'e0I0r0-CheMOYHOM MPAKTUKH CTY-
nerroB CIIOI'Y B Kpemy / [ToneBele cTyneHUSCKUE MPAKTUKA B CHUCTEME C€CTECTBCHHOHA-
yaHOro obOpa3oanus BY3oB Poccum u 3apybOexss / Mat-mer Mexn. xoH(p. / Pen.
B. A. IIpozoposckwmii. CI16.: CIT6T'Y. 2002. C. 7-8.

Apkaoves B. B. T'eonornueckue skckypcuu no Kpemmy. CII6.: u3g-so PTTIY um.
A. 1. T'epuena. 2010. 132 c.

Apxaoves B. B. T'eonoruueckue 3xckypeun 1o Kpsimy. Cumdepomnonb, uznarens-
ckuit JJom «HepromopIIPECCy». 2014a. 208 c.

Apxaoves B. B. IlaneonTtonornueckue o0beKThl B My3ee [IpeacraBurensctBa CaHKT-
IeTepOyprckoro rocymapcTBEHHOTO yHUBepcuTeTa B Pecnyomuke Kpbim / [laneontomorust
B My3eiHOH mpakTtuke. CO. Hayy. pabdor / Pex. C. B. Hayrompueix. M.: Menua-I'pann.
20146. C. 18-21.

Apkaoves B. B. T'eonmormueckmii My3edl Ha y4eOHO-HaywHO# Oase «KpbeMckas»
Cankr-IletepOyprekoro rocyaapcTBeHHOTO yHUBepcuTeTa / [loeBblie IpakTHKN B CHCTEME
Bricmero obpazoBanus / Mat-met V Beepoc. kord. 31 aBrycra — 9 cenrsiops 2017 r. Pec-
my6muka Kpev / Pen B. B. Apkagses. CII6.: u3a-so BBM. 2017. C. 15-17.

Apraoveg B. B. I'eonorndeckue sxckypcun no Kpsmmy. CII6.: m3n-so JIEMA. 2021.
238 c.

Hluwnos C. b., /[yoxosa K. A., Apxaoves B. B. u Op. Men u maneoreH 6acceiina pe-
ku bonpak (FOro-3ananusiit Kpemm). Yue6. noco6ue. CII6.: m3n-so JIEMA. 2020. 271 c.

17



In 2001, establishment of the geological museum at the Krymskaya
educational scientific base started. It was the time point when a special room
was provided for the museum. Earlier the museum as a unit had not existed.
There were some collections of specimens being stored in the laboratory
room together with a bunch of the base’s stuff. Creating the museum itself
had a set of challenges to be solved. Firstly, a representative collection of
rocks, minerals, and bio-fossils must have been collected from the Crimean
training site territory. Secondly, the exposition needed display stands that
had not existed at all.

It was V. 1. Danilevskiy, the first Director of SPbU Office in Crimea,
who helped to acquire display stands. Further, with assistance of
S. M. Snigirevskiy, the second Director of SPbU Office in Crimea, there
were provided some more new stands for the museum. During the first years
of the museum history, a systematically oriented sampling of paleontologi-
cal, mineralogical and lithological specimens was being conducted. Addi-
tionally, upon completion of annual trainings, students’ collections were ex-
amined with selecting the best specimens to be exhibited in the museum.

Nowadays, the museum has over 1500 specimens of rocks, minerals,
and fossils. The collection basics are comprised by specimens collected by
students and V. V. Arkadiev. Many specimens were gifted by V. V. Yudin,
doctor of geological and mineralogical sciences, academician of the Crime-
an Academy of Sciences, and V. P. Issikov, doctor of biological sciences,
senior research associate of the Nikitsky Botanic Garden.

A lot of different experts participated in identifying the fauna, includ-
ing ammonites and belemnites — V. V. Arkadiev, Ye. Yu. Baraboshkin
(Moscow State University), A. A. Atabekyan (Russian Geological Research
Institute or VSEGEI); bivalves — , Royal Belgian Institute of
Natural Sciences, Brussels, Belgium, T. N. Bogdanova (VSEGEI),
I. N. Kosenko (Trofimuk Institute of Oil Geology and Geophysics, Novosi-
birsk); corrals — I. Yu. Burgova (SPbU), sharks™ teeth — F. A. Trikolidi
(VSEGEI). The other groups of fossil fauna were determined by
V. V. Arkadiev. A significant part of paleontological exhibits of the muse-
um was represented in the recently released educational guideline (Shishlov
et al., 2020).

Members of the SPbU teaching team including K. V. Zakharevich,
A. S. Vohinov, A. B. Morozova, A. V. Berezin, I. K. Kotova, S. A. Resh-
etova, A. A. Zolotaryev, Ye. A. Akimova and many other were engaged into
identification of rocks and minerals. The museum has a collection of thin
sections of magmatic rocks.

The photos of fossil fauna and specimens of rocks exhibited at the
Geological Museum of the Krymskaya educational scientific base were pro-
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duced by V. V. Arkadiev. All images except those specially marked are giv-
en in their natural sizes.

As it has been mentioned more than once, the value of the museum
can hardly be overestimated (Arkadiev, 2002, 2010, 2014a, b, 2017, 2021).
The museum is in high demand during the whole period of educational
training. It helps students coming here identify fossil fauna representatives,
specimens of rocks, and minerals they collect during their routes within the
training site territory (Fig. 5-8). Here they can read the museum literature
on paleontology. Besides, the museum has geological maps of Mountain
Crimea produced by different explorers, which represent some contradicting
each other ideas about geological structure of the region. A special stand
serves examples of geological graphics essential to produce post-training
final reports. The museum is often visited by geological professionals work-
ing in Crimea, inhabitants of Crimea villages and towns as well as those
from other regions of Russia.
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Puc. 5, 6. 'eonornyeckuii My3el Ha yuyeOHO-Hay4qHOI Oaze «KpbiMckasy».
Fig. 5, 6. Geological museum at the Krymskaya educational
and scientific base
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Puc. 7, 8. CTyaeHTHI OIpeAeNsIioT HCKOTaeMyto GayHy B T€OJOTHIECKOM MYy3ee.
Fig. 7, 8. Students identify the fossils in the geological museum
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NANEOHTONOTUA
PALEONTOLOGY



B naneoHTonoruueckoi KOIEKIUUA My3€es MPeACTaBIeHbl aMMOHUTBI,
OENEeMHUTBI, JBYCTBOPKH, TaCTPOIMOJbI, OPaXHOMOJbI, KOPAJLIbl, MOPCKHE
©XKH, MOPCKHE JTWJINU, TYOKH, pakooOpa3Hble U 3yObl aKkyl, a TaKXKe CIebl
KU3ZHEIESITeIIbHOCTU OpraHu3MoB (puc. 9-86). Haubonbiiee 3nauenue st
ompejeNieHUus] BO3pacTa HMMEIT aMMOHUTHI (puc. 9-18) u OeneMHUTHI
(puc. 19). AMMOHUTBI BCTPEUAIOTCS B OTIOKEHHUSIX BAJIAH)KUHA — TOTEPUBA
U B BEPXHEMEJIOBBIX TOJIIAX, OAHAKO HAXOAKU HX peaAku. bemeMHUTHI
HamOoJee MHOTOYHCIICHHBI B TJIAYKOHUTOBBIX MECYaHUKAX BEPXHEro anpba
— HIDKHETO CEHOMAaHa, PeXe X HaXOAT B KaMIaHe — MaacTPUXTE.

The paleontological collection of the museum is represented by am-
monites, belemnites, bivalves, gastropods, brachiopods, corals, echinoids,
crinoids, sponges, crustaceans, sharks™ teeth, and trace fossils (Fig. 9-86).
Ammonites (Fig. 9-18) and belemnites (Fig. 19) are the best age definers.
Ammonites appear in Valanginian-Hauterivian sediments and Upper Creta-
ceous formations however, their findings are pretty rare. Belemnites are
mostly frequent in Upper Albian-Lower Cenomanian glauconite sandstones,
rarer — in Campanian-Maastrichtian.
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Puc. 9. Bodrakiceras discoideum (Col.), 06p. Ne 569/Kp: a — cboky, 6 — ¢ BeHTpa-
JIbHOH cTopoHsbl. Pexa bonpak, ropa bonsmoit KepMmeH, HUXKHMNM Mell, HUKHUM Ba-
namwxkuH. Coopsl A. C. UBanoBckoro, 2001 t.

Fig. 9. Bodrakiceras discoideum (Col.), spec. No 569/Kp: a — side view, 6 — ventral
view. Bodrak River, Mount Bolshoi Kermen, Lower Cretaceous, Lower Valangi-
nian. Sampled by A. S. Ivanovsky, 2001

Puc. 10. Bodrakiceras inostranzewi (Karakasch), oop. Ne 854/Kp: a — cOoky, 0 —
¢ BeHTpasibHOU cTopoHbl. Pexa Kaya, HUKHUN MeJl, HUKHAM BaJaHXUH.
Coopsi 3. E. Illep6akoBoti.

Fig. 10. Bodrakiceras inostranzewi (Karakasch), spec. No 854/Kp: a — side view,
0 — ventral view. Kacha River, Lower Cretaceous, Lower Valanginian.
Sampled by Z. E. Shcherbakova
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Puc. 11. Crioceratites sp., 00p. Ne 666/Kp: a — cO6oky, 0 — C BEHTpaJIEHON CTOPOHEI.
Pexa Bonpak, HikHuIA Men, rotepuB. Coopsl A. MuHakoBa, 2002 T.
Fig. 11. Crioceratites sp., spec. No 666/Kp: a — side view, 6 — ventral view.
Bodrak River, Lower Cretaceous, Hauterivian. Sampled by A. Minakov, 2002
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a 0

Puc. 12. Olcostephanus (Olcostephanus) sp., 06p. Ne 857/Kp.: a — cboky, 6 —
¢ BeHTpasibHOU cTOopoHbl. Pexa Kaua, HMKHUN Mel, BaJlaHKKH.
Co6opsi 3. E. IllepbakoBoii
Fig. 12. Olcostephanus (Olcostephanus) sp., spec. No 857/Kp: a — side view,
0 — ventral view. Kacha River, Lower Cretaceous, Valanginian.
Sampled by Z. E. Shcherbakova

Puc. 13. Campylotoxia campylotoxa (Uh.), o6p. Ne 98/Kp.: a — cO0Ky, 0 — C yCThsl.
Peka boapaxk, ropa bonbwoit KepmeH, HY>KHANA MeJl, HI)KHUN BaJIaHKUH.
Coopsl C. A. Kanauesa, 2000 1.

Fig. 13. Campylotoxia campylotoxa (Uh.), spec. No 98/Kp: a — side view,

0 — oral view. Bodrak River, Mount Bolshoi Kermen, Lower Cretaceous,
Lower Valanginian. Sampled by S. A. Kalachev, 2000
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Puc. 14. Discoscaphites constrictus Sow., 00op. Ne 1458/Kp c6oxky. Pexa bonpak,
KopabenpHast kyacra, BepxHUil Men, MaacTpuxt. Coopsr 1. B. Kopmryrosoii, 2015 1.
Fig. 14. Discoscaphites constrictus Sow., spec. No 1458/Kp, side view. Bodrak
River, Korabel’naya cuesta, Upper Cretaceous, Maastrichtian.

Sampled by D. V. Korshunova, 2015

Puc. 15. Mariella sp., 00p. Ne 334/Kp c6oky. Pexa bonpak, BepxHuii Men, ceHOMaH.
Fig. 15. Mariella sp., spec. No 334/Kp, side view. Bodrak River, Upper
Cretaceous, Cenomanian
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Puc. 16. Mesogaudryceras leptonema (Sharpe), o6p. Ne 1481/Kp cOoky. Peka
Bonpak, ropa benas, Bepxuuii men, cpenanii cenoman. Coopsr A. Turosoii, 2016 1.
Fig. 16. Mesogaudryceras leptonema (Sharpe), spec. No 1481/Kp, side view.
Bodrak River, Mount Belaya, Upper Cretaceous, Middle Cenomanian.
Sampled by A. Titova, 2016

Puc. 17. Mantelliceras mantelli (Sow.), 00p. Ne 883/Kp cOoky. Pexa Bosapak,
BEPXHUU MeJl, HIDKHUM CEHOMaH.
Fig. 17. Mantelliceras mantelli (Sow.), spec. No 883/Kp, side view. Bodrak River,
Upper Cretaceous, Lower Cenomanian
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Puc. 18. Puzosia mayoriana (d’Orb.), 00p. Ne 1574/Kp c6oky. Pexa bonpak,
ropa benas, Bepxuuit men, HrxHU cenoman. Coopst J. JI. Kypmanuesa, 2021 r.
Fig. 18. Puzosia mayoriana (d’Orb.), spec. No 1574/Kp, side view.
Bodrak River, Mount Belaya, Upper Cretaceous, Lower Cenomanian.
Sampled by D. D. Kurmaliev, 2021
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Puc. 19. benemuuntsl: a, 6 — Belemnitella mucronata senior Now.,
a— o0p. Ne 171/Kp, pexa bonpak, BepxHuil MeJ1, BEepXHUI KaMIaH;

0 — 00p. Ne 1053/Kp, pexa boapak, KopabenbHas KyacrTa, BepXHHN
MeT, BepXHUH kaMmmiaH; B — B. lanceolata (Schl.), o6p. Ne 1480/Kp,
ropa Ak-Kas, BepxHMii MeNl. HIDKHUN MaacTPHUXT.
Coopsl B. B. Apkansesa.

Fig. 19. Belemnites: a, 0 - Belemnitella mucronata senior Now., a — spec.
No 171/Kp, Bodrak River, Upper Cretaceous, Upper Campanian; 6 — spec.
No 1053/Kp, Borak River, Korabel’naya cuesta, Upper Cretaceous, Upper
Campanian; B — B. lanceolata (Schl.), spec. No 1480/Kp, Mount Ak-Kaya,

Upper Cretaceous, Lower Maastrichtian. Sampled by V. V. Arkadiev
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3HAaYUTENbHYIO YacTh IMTAJICEOHTOJIOIMYECKON KOJUIEKIIMHM MY3€sl COCTAaBIISIOT
IBYCTBOpUaThle MOJUTIOCKH (puc. 20—46). OHM 4acTO BCTPEUAIOTCS B MENOBBIX H
[AJICOTCHOBBIX OTJIOKCHUSAX HAa TEPPUTOPUH YUEOHOTO MOJIMTOHA, U OYEHb PEIKO B
TPUACOBO-IOPCKON TaBpuueckoil cepuu. Ilo cpaBHEHUIO C aMMOHUTAaMHU ABYCTBOP-
KM UMEIOT TOpa3io MEHBIIIEE CTpaTurpaguueckoe 3HaYeHNE, OTHAKO HEKOTOPBIE U3
HUX SIBJSIFOTCS pyKoBoAsmmMHU popmamu. Harmpumep, Buabl pona Inoceramus mo3-
BOJISTFOT OTIPEZIETIATE sIPYChl BepxHero mena (puc. 40—45).

B menoBeix oTiokeHusix 6acceiiHa pexu boapak Hambonee pazHOOOpa3HBI
YCTPHLBL. DTH ABYCTBOPKHA OOHMTalIM Ha MEIKOBOAbE MOPCKHX OacceiHOB, B ak-
TUBHOH THAPOAMHAMHYECKOH OOCTaHOBKE, YacTO NPHUKPEIUBINCH K TBEPIOMY
IPYHTY WIM HapacTaju ApYr Ha Apyra. Takoil o0pa3 >KU3HHU Mpenonpenesn Mop-
¢donoruyeckrie 0COOCHHOCTH WX PAKOBUH — OHU 4acTO OOJNBIINE, CKYJIbITHPOBAH-
HbIE, HEOOBIYHO M30THYThIe. CKOIUICHUS HAPOCIIUX IPYT HA APYyra YCTPHUIl MOXKHO
HalTH B BaJAH)XKMH-TOTEPUBCKHUX OTIOXeHUsx (puc. 20, 21). B BepxHem Ma-
aCTPHUXTE OHU 00pa3yloT YCTPUIHBIA TOPU3OHT.

Bivalves comprise a substantial part of the paleontological collection of the
museum (Fig. 20-46). They are often appear in Cretaceous and Paleogene sedi-
ments within the territory of the educational training area, and very rare in Triassic-
Jurassic Tauric series. The bivalves vs ammonites have a significantly less strati-
graphic value, however, some of them are indexing forms. For instance, /nocer-
amus species allows determining Upper Cretaceous stages (Fig. 40—45).

In Cretaceous sediments of the Bodrak River basin the oysters are represent-
ed in the widest variety. Those bivalves inhabited in sea shallows in an active hy-
drodynamic environment, often fastening to solid ground or growing up on each
other. Such a lifestyle predetermined morphological particularities of their shells —
they are often big, sculptured, and weirdly curved. Accumulations of oysters fas-
tened on each other appear in Valanginian-Hauterivian sediments (Fig. 20, 21). In
Upper Maastrichtian they generate an oysters’ horizon.
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Puc. 20. Ceratostreon minos (Coq.), 06p. Ne 1265/Kp, HUXKHAA CTBOpKa H3HYTpH.
Pexa boapak, ropa Jlecucrasi, HIbKHUIM MeJl, TOTEPUB.
Co6opst C. B. FOmuna, 2009 1.
Fig. 20. Ceratostreon minos (Coq.), spec. No 1265/Kp, lower valve, inside view.
Bodrak River, Mount Lesistaya, Lower Cretaceous, Hauterivian.
Sampled by S. V. Yudin, 2009
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x 0,6

Puc. 21. U3BecTHSK ¢ MIPUKPEIUICHHBIMA PaKOBHHAMH yCTpwII, 00p. Ne 1476/Kp.
Pexa boapak, ropa IlaTuib, HUKHUN MeJT, HUKHAW BaTaH>XUH.
Coopsi Crenanenko, 2014 t.
Fig. 21. Limestone with attached oyster shells, spec. No 1476/Kp.
Bodrak River, Mount Patil, Lower Cretaceous, Lower Valanginian.
Sampled by Stepanenko, 2014
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Puc. 22. Ctenostreon pseudoproboscidea (Lor.), 06p. Ne 80/Kp, mpaBast cTBoOpka
cHapyxu. Pexa bonpak, ropa 3Mennas, HI>KHAN MeJ, TOTEPUB
Fig. 22. Ctenostreon pseudoproboscidea (Lor.), spec. No 80/Kp, right valve,
outside view. Bodrak River, Mount Zmeinaya, Lower Cretaceous,
Hauterivian
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Puc. 23. Neithea aralensis Arkh., 06p. Ne 895/Kp, ctBopka cHapyxu. Peka boxpax,
KopabenbHast KyacTa, BEpXHUI MeJl, MAaCTPHXT
Fig. 23. Neithea aralensis Arkh., spec. No 895/Kp, outside view. Bodrak River,
Korabel’naya cuesta, Upper Cretaceous, Maastrichtian

Puc. 24. Neithea atava (Roem.), 00p. Ne 1411/Kp, npaBasi cTBOpKa CHapy»Ku.
Peka bonpak, [lepomaiickuii kapsep, HIKHUN MEIT, TOTEPUB
Fig. 24. Neithea atava (Roem.), spec. No 1411/Kp, right valve, outside view.
Bodrak River, Pervomaiskii Quarry, Lower Cretaceous, Hauterivian
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Puc. 25. Rhynchostreon aralensis (Arkh.), o6p. Ne 640/Kp, HIKHSS CTBOpKa:

a — cHapyxH, 0 — u3HyTpH. Pexa bonpak, BepxHuii Men, BepXHUIT MaaCTPHUXT
Fig. 25. Rhynchostreon aralensis (Arkh.), spec. No 640/Kp, lower valve: a — outside

view, 6 — inside view. Bodrak River, Upper Cretaceous, Upper Maastrichtian

x 0,8

Puc. 26. [lecuanuk ¢ Rhynchostreon aralensis (Arkh.), oop. Ne 889/Kp.
Pexa bonpak, bakimHckas KyacTa, BEpXHUN Mel, BEpXHUI MaaCTPUXT
Fig. 26. Sandstone with Rhynchostreon aralensis (Arkh.), spec. No 889/Kp.
Bodrak River, Baklinskaya cuesta, Upper Cretaceous, Upper Maastrichtian
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x 0,6

Puc. 27. Pycnodonte mirabilis (Rouss.), 06p. Noe M/243, cTBopka CHapyXHu.
Peka benpOek, BepxHMIA MeI, BEPXHUI MaaCTPUXT.
Fig. 27. Pycnodonte mirabilis (Rouss.), spec. No M/243, outside view.
Bodrak River, Upper Cretaceous, Upper Maastrichtian
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Puc. 28. Phygraea gigantica (Sol. in Bran.), 06p. Ne 715/Kp, cTBOpKa H3HYTpH.
Peka boapak, nmaneoreH, ump.
Fig. 28. Phygraea gigantica (Sol. in Bran.), spec. No 715/Kp, inside view.
Bodrak River, Paleogene, Ypresian
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x 0,5

x 0,5

Puc. 29. Phygraea gigantica (Sol. in Bran.), 06p. Ne 1576/Kp, HUXHssS CTBOpKA!
a — cHapyxHu, 0 — u3HyTpH. Pexa bonpak, baknuHckas kyacTa, MajeoreH.
Coopsr . fAprosoit, 2019 1.

Fig. 29. Phygraea gigantica (Sol. in Bran.), spec. No 1576/Kp, lower valve:

a — outside view, 0 — inside view. Bodrak River, Baklinskaya cuesta, Paleogene.
Sampled by F. Yarkova, 2019
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Puc. 30. Venustella donetzensis (Schat.), 06p. Ne 527/Kp, HYKHSS CTBOPKa:
a — cHapyxH, 0 — u3HyTpH. Pexa bonpak, baknuHckast KyacTta, BEpXHHN MeT,
BEpPXHHUI MaaCTPUXT.
Fig. 30. Venustella donetzensis (Schat.), spec. No 527/Kp, lower valve: a — outside
view, 0 — inside view. Bodrak River, Baklinskaya cuesta, Upper Cretaceous,
Upper Maastrichtian
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Puc. 31. Chlamys acuteplicatus (Alth), o6p. Ne 906/Kp, cTBOpKa U3HYTpPH.
Pexa Bonpak, KopabenbHast KyacTa, BEpXHUH Me, BEpXHUH MaaCTPHUXT.
Fig. 31. Chlamys acuteplicatus (Alth), spec. No 906/Kp, inside view.
Bodrak River, Korabel’naya cuesta, Upper Cretaceous, Upper Maastrichtian

Puc. 32. Hyotissa semiplana (Sow.), 00p. Ne 1417/Kp: a — cTBOpKa CHapyxu,
0 — crBopka n3HyTpu. Pexa boapak, KopabensHas KyacTa, BEpXHUH Mell,
BEPXHUM MaaCTPHUXT.

Fig. 32. Hyotissa semiplana (Sow.), spec. No 1417/Kp: a — outside view,

0 — inside view. Bodrak River, Korabel’naya cuesta, Upper Cretaceous,
Upper Maastrichtian
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Puc. 33. Teredo aff. norvegica Spen., o6p. Ne 977/Kp. Pexa boapax, baknunckas
KyacTa, nayeoreH, TaneT. Coopel A. CHaruHCcKo#, A. 3omoTapeBoii, 2004 r.
Fig. 33. Teredo aft. norvegica Spen., spec. No 977/Kp. Bodrak River,
Baklinskaya cuesta, Paleogene, Tanetian. Sampled by A. Snaginskaya, A. Zolotareva, 2004

Puc. 34. Chlamys orcina Vas., 06p. Ne 1416/Kp: a — cTBOpKa cHapy»H, 6 — CTBOpKa
n3HyTpH. Peka bonpak, bakimHckas KyacTa, HaJeoreH, ump.
Fig. 34. Chlamys orcina Vas., spec. No 1416/Kp: a — outside view, 6 — inside view.
Bodrak River, Baklinskaya cuesta, Paleogene, Ypresian

Puc. 35. Cucullaea aff. obliqua Mak., 00p. Ne 387/Kp, npaBasi cTBOpKa CHapy»XH.
Peka boapak, ypouniue banra-Hokpak, najgeoreH, TaHeT.

Fig. 35. Cucullaea aff. obliqgua Mak., spec. No 387/Kp, right valve, outside view.
Bodrak River, Balta-Chokrak Ravine, Paleogene, Tanetian
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Puc. 36. Rastellum cf. rectangularis (Roem.), 06p. Ne 94/Kp, HWKHSSI CTBOpKA:
a — cOoky, 6 — m3HyTpH. Pexa bonpak, [lepBomaiicknii kapbep, HIDKHAN Me,
TOTECPUB.

Fig. 36. Rastellum cf. rectangularis (Roem.), spec. No 94/Kp, lower valve:

a — side view, 0 — inside view. Bodrak River, Pervomaiskii Quarry, Lower
Cretaceous, Hauterivian

Puc. 37. Agerostrea ungulata (Schloth.), 06p. Ne 1395/Kp: a — cTBopka U3HYTpH,
0 — cTBOpKa cHapyXku. Pexa bonpak, BepXxHHiA MeJl, BEpXHUH MaaCTPHXT.
Fig. 37. Agerostrea ungulata (Schloth.), spec. No 1395/Kp: a — inside view,

0 — outside view. Bodrak River, Upper Cretaceous, Upper Maastrichtian

B r
A

Puc. 38. Gryphaeostrea eversa (Mell.), a, 6 — 06p. Ne 970/Kp: a — co cTopoHsI
HWXHEW CTBOPKH, O — CO CTOPOHBI BEpXHEH CTBOPKH; B, T — 00p. Ne 971/Kp: B —
HIDKHSISI CTBOPKA CHApYKH, T — HIDKHSS CTBOPKA U3HYTpH; 1 — 00p. Ne 161/Kp,
BepxHsist cTBopka. KpbiM, [1yOokwmii Sp, naneoreH, TaHer.
Fig. 38. Gryphaeostrea eversa (Mell.), a, 6 — spec. No 970/Kp: a — lower valve,
0 — upper valve; B, T — spec. No 971/Kp: B — lower valve, outside view, r — lower
valve, inside view; 1 — spec. No 161/Kp, upper valve. Crimea, Deep Yar, Paleogene,
Tanetian
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Puc. 39. Pholadomya moeschi Netsch., oop. Ne 152/Kp: a — neBast cTBOpKa,
0 — mpaBast CTBOpKa, B — CO CTOPOHBI MakyIikH. Pexa bompak, ypouuiie
banra-Yokpak, naneoreH, TaHET
Fig. 39. Pholadomya moeschi Netsch., spec. No 152/Kp: a — left valve, 6 — right
valve, B — view from the top. Bodrak River, Balta-Chokrak Ravine, Paleogene,
Tanetian
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Puc. 40. Inoceramus labiatus Schl., 06p. Ne 1426/Kp, npaBasi cTBopka.
Peka boapak, BepxHUIl Mell, TYpOH.
Fig. 40. Inoceramus labiatus Schl., spec. No 1426/Kp, right valve.
Bodrak River, Upper Cretaceous, Turonian

Puc. 41. Inoceramus crippsi Mant., o0p. Ne 1519/Kp, mpaBast cTBOpKa.
Pexa bonpak, BepxHuUil Me, CEHOMaH.
Fig. 41. Inoceramus crippsi Mant., spec. No 1519/Kp, right valve.
Bodrak River, Upper Cretaceous, Cenomanian
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Puc. 42. Inoceramus buguntaensis Dobrov, 00p. Ne 606/Kp, neBast ctBopka.
Peka boapak, baknuHckas KyscTa, BEpXHUN MEJl, BEPXHUM KaMIIlaH — HUKHUI
MaacTPHXT.

Fig. 42. Inoceramus buguntaensis Dobrov, spec. No 606/Kp, left valve.
Bodrak River, Baklinskaya cuesta, Upper Cretaceous, Upper Campanian —
Lower Maastrichtian

Puc. 43. Inoceramus ex gr. balticus Boehm, o6p. Ne 1427/Kp, nesast cTBOpKa.
Peka boapak, BepxHUI Mell, KaMIIaH.
Fig. 43. Inoceramus ex gr. balticus Boehm, spec. No 1427/Kp, left valve.
Bodrak River, Upper Cretaceous, Campanian

47



x 0,8

Puc. 44. Meprenb ¢ octarkamu uHotiepamycos, oop. Ne 7/Kp. Pexa boapak,
BepxHull men, cenoman. Coopsl B. B. Apkaasera, 2000 r.
Fig. 44. Marl with remains of [noceramus, spec. No 7/Kp. Bodrak River,
Upper Cretaceous, Cenomanian. Sampled by V. V. Arkadiev, 2000
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x 0,7

Puc. 45. Cromienne 00710MKOB paKOBHH HHOIIEPAMYCOB B H3BECTHSIKE,
00p. Ne 214/Kp. Pexa benbOek, BepxHuii MeJ, BEpXHUN TypOH.
Fig. 45. Accumulation of fragments of /noceramus shells in limestone,
spec. No 214/Kp. Belbek River, Upper Cretaceous, Upper Turonian
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Puc. 46. Cyprina aff. lunulata Desh., 06p. Ne 1266/Kp: a — mpaBast CTBOpKa CHapyXH,
6 — co cropons! Makymku. Kpemv, [ryOokuit sip, kapbep FOHBIH TpeTnid,
naneoreH, TanetT. Coopsl B. H. IlleBuenko, 2009 r.

Fig. 46. Cyprina aff. lunulata Desh., spec. No 1266/Kp: a — right valve, outside
view, 0 — view from the top. Crimea, Deep Yar, third South Quarry,
Paleogene, Tanetian. Sampled by V. N. Shevchenko, 2009
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Kopannel Hanbosiee 4yacTo BCTPEHAIOTCS B HUYKHEMEJIOBBIX OTJIOXKE-
HusX OacceitHa pexu boapak (puc. 47-55). B kaparauckoil cBute, 1O
HaXO0JIKaM aMMOHHUTOB OTHOCSIIENHCS K TOTEPUBCKOMY sIpyCy, Pa3BUThI KO-
pasutoBele OmorepMbl 1 6uoctpoMbl. B IlepBomaiickoM Kapbepe M3BECTHBI
CJIOM M3BECTKOBMCTBIX MECUAHUKOB C I'POMAJHBIM KOJIMYECTBOM KOPAJJIOB
Montlivaltia (puc. 47, 55), a Takke HEOOJIBIINE KOPAUIIOBO-BOOPOCIIEBBIC
ouorepmbl. Ha rope Jlecucrass oOHaxaroTCs OpraHOTCHHbBIE W3BECTHSKU C
KOPaJUIOBBIMU OHocTpoMami (puc. 48).

Kopannel He nMeroT 0O0JBIIOro cTpaTurpauueckoro 3Ha4eHus, Of-
HAaKO HX OCTAaTKHU SIBISIOTCS TPEKPACHBIMH HHIUKATOPaMU OOCTaHOBKHU
ocaakoHakoruieHus. KopamioBsle OuorepMbl 1 OHOCTPOMBI — MOKA3aTeNn
TEIUIOTO MEJIKOBOJHOTO MOPS HOPMAaJIbHON COJIEHOCTH C aKTUBHBIM THUAPO-
JMHAMHUYECKUM PEXUMOM.

ToyHoe BHUIOBOE OIpeneleHne KOPauIOB BO3MOXKHO TOJBKO B ILIH-
¢bax mox MUKpocKkonoM. PeBu3ns HUKHEMENIOBBIX KOpaJJIoB OacceiiHa peku
Bboxapak Beinonnena U. 0. Byrposoii (Iumnuios u np., 2020).

Corals mostly occur in Lower Cretaceous sediments of the Bodrak
River basin (Fig. 47-55). In Karagach formation, which on findings of am-
monites is referred to Hauterivian stage, there are developed coral bioherms
and biostromes. The Pervomaiskii Quarry hosts layers of calcareous sand-
stones with tremendous amount of Montlivaltia corals (Fig. 47, 55) as well
as small coral-algal bioherms. Organogenic limestones with coral bio-
stromes have outcrops on Lesistaya Mountain (Fig. 48).

Corals do not have a significant stratigraphic value, however, their re-
siduals are pretty good indicators of sedimentation environment. Coral bio-
herms and biostromes confirm warm shallow sea conditions with normal
salinity and active hydrodynamic regime.

Accurate species identification of corals is possible only in thin rock
sections with microscope. Revision of Lower Cretaceous corals of the
Bodrak River basin was performed by I. Yu. Bugrova (Shishlov et al.,
2020).
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Puc. 47. VI3BeCTKOBHUCTHII NMECYaHUK C MHOTOYHCICHHBIME KOpaJJIaMU
pona Montlivaltia. Pexa boapax, [leppomaiickuii Kapbep, HYIKHHIA MeJl, TOTEPHB.
Fig. 47. Calcareous sandstone with numerous corals of the genus Montlivaltia.
Bodrak River, Pervomaiskii Quarry, Lower Cretaceous, Hauterivian

Puc. 48. HecormnacHoe 3ajeranue TOJIM U3BECTHIKOB C KOPAJIOBBIMHU
omoctpomamu (TOTepHuB) Ha Tole Ty(poB U 0a3ambTOB (CpeqHss I0pa).
Pexa boapax, ropa Jlecucras.

Fig. 48. Unconformable bedding of limestone strata with coral biostromes
(Hauterivian) on tuff and basalt strata (Middle Jurassic). Bodrak River,
Mount Lesistaya
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Puc. 49. Montlivaltia intumescens (Traut.), oop. Ne 1406/Kp, Buz cBepXy.
Peka boapaxk, IlepBomaiickuii Kapbep, HUKHUN Me, TOTEPUB.
Coopsl B. B. Apkagsesa, 2012 1.
Fig. 49. Montlivaltia intumescens (Traut.), spec. No 1406/Kp, view from above.
Bodrak River, Pervomaiskii Quarry, Lower Cretaceous, Hauterivian.
Sampled by V. V. Arkadiev, 2012

x 0,8

Puc. 50. Meandrophyllia sp., 06p. Ne 1068/Kp, Bua ceepxy. Pexa bonpak,
ITepBomaiickuii Kapbep, HUKHUI MEII, TOTEPUB.
Coopsl B. B. Apkansesa, 2006 1.
Fig. 50. Meandrophyllia sp., spec. No 1068/Kp, view from above. Bodrak River,
Pervomaiskii Quarry, Lower Cretaceous, Hauterivian.
Sampled by V. V. Arkadiev, 2006
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Puc. 51. Diplocoenia sp., oop. Ne 1038/Kp, hparmMeHT KOJIOHUH, BUJT CBEPXY.
Peka bonpak, [lepsomaiickuii kapeep, HIXKHUN Mell, TOTEPUB.
Fig. 51. Diplocoenia sp., spec. No 1038/Kp, calicinal surface of incomplete colony.
Bodrak River, Pervomaiskii Quarry, Lower Cretaceous, Hauterivian

Puc. 52. Ovalastraea hemisphaerica (de Fromentel), 06p. Ne 144/Kp, Buj cBEpXy.
Pexa Bonpak, c. Tpynomo0oBKa, HIKHUN MeJ, TOTEPUB.
Fig. 52. Ovalastraea hemisphaerica (de Fromentel), spec. No 144/Kp, view from
above. Bodrak River, Trudolubovka village, Lower Cretaceous, Hauterivian
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Puc. 53. Actinastraea colliculosa (Traut.), a — 06p. Ne 1019/Kp, 6 — 06p. Ne 1020/Kp.
Peka boapaxk, IlepBomaiickuii Kapbep, HUKHUN MeJ, TOTEPUB.
Coopsr B. B. Apkansesa, 2005 1.
Fig. 53. Actinastraea colliculosa (Traut.), a — spec. No 1019/Kp, 6 — spec.
No 1020/Kp. Bodrak River, Pervomaiskii Quarry, Lower Cretaceous, Hauterivian.
Sampled by V. V. Arkadiev, 2005

Puc. 54. Actinastraea colliculosa (Traut.), 06p. Ne 589/Kp. Pexa Asnbma,
c. [TapTr3anckoe, HWKHUN MEIT, TOTEPHB.
Fig. 54. Actinastraea colliculosa (Traut.), spec. No 589/Kp. Alma River,
Partizanskoe village, Lower Cretaceous, Hauterivian
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x 0,7

Puc. 55. UzBecTkoBUCTHIN necuaHuk ¢ Kopamiamu Montlivaltia intumescens
(Traut.) n pakoBuHaMHu yepBeii-cepmynu, oop. Ne 29/Kp. Peka boxapak,
IIepBomaiickuii Kapbep, HUKHUI MeJl, TOTEPUB.

Coopsi B. B. Apkanbsesa, 2000 1.

Fig. 55. Calcareous sandstone with coral Montlivaltia intumescens (Traut.)
and serpulid shells, spec. No 29/Kp. Bodrak River, Pervomaiskii Quarry,
Lower Cretaceous, Hauterivian. Sampled by V. V. Arkadiev, 2000
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a 0

Puc. 56. Leviathania sautieri (Coq.), a— o0p. Ne 354/Kp c6oky, 6 — 06p. Ne 355/Kp
cO CTOpOHHI ycThsl. Pexa bonpak, ropa Jlecucras, HUXKHUN M€, TOTEPUB.
Fig. 56. Leviathania sautieri (Coq.), a — spec. No 354/Kp, side view, 6 — spec.
No 355/Kp, oral view. Bodrak River, Mount Lesistaya, Lower Cretaceous,
Hauterivian

Puc. 57. Bathrotomaria sp., o6p. Ne 1459/Kp co croponsi yctbs. Pexa Bojapak,
KopaGenbHas KyscTa, BepxHuil Men, MaacTpuxT. Coopsl B. B. Apkansesa, 2015 .
Fig. 57. Bathrotomaria sp., spec. No 1459/Kp, oral view. Bodrak River, Korabel’naya
cuesta, Upper Cretaceous, Maastrichtian. Sampled by V. V. Arkadiev, 2015
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Puc. 58. Maussenetia staadti Cos., 06p. Ne 1045/Kp c6oky. Pexa boxnpax, ypounte
banra-Yokpak, maneoreH, ranet. Coopsr A. A. Kynukosa, 2006 T.
Fig. 58. Maassenetia staadti Cos., spec. No 1045/Kp, side view. Bodrak River,
Balta-Chokrak Ravine, Paleogene, Tanetian. Sampled by A. A. Kulikov, 2006

Puc. 59. Turritella leymeriei Netsch., 06p. Ne 336/Kp c6oky. Pexa bonpak, ypounte
banra-Hokpak, ajgeoreH, TaHeT.
Fig. 59. Turritella leymeriei Netsch., spec. No 336/Kp, side view. Bodrak River,
Balta-Chokrak Ravine, Paleogene, Tanetian

Puc. 60. Rhinoclavis (Aluco) polistriatus Zubk., 06p. Ne 350/Kp c6oky. Pexa bonpax,
ypouute banra-Hokpak, najeoreH, TaHeT.
Fig. 60. Rhinoclavis (Aluco) polistriatus Zubk., spec. No 350/Kp, side view. Bodrak
River, Balta-Chokrak Ravine, Paleogene, Tanetian
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Puc. 61. Gryphus fumanensis krimensis Kov., 06p. Ne 124/Kp: a — c6oky, 6 — co
CTOPOHBI OPIOTITHOM CTBOPKH, B — CO CTOPOHBI CTUHHOM CTBOPKHU. Peka bonpak,
baknuHckas Kyscra, najieoret, TaHeT.

Fig. 61. Gryphus fumanensis krimensis Kov., spec. No 124/Kp: a — side view,
0 — ventral view, B — dorsal view. Bodrak River, Baklinskaya cuesta, Paleogene,
Tanetian
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Puc. 62. Danocrania tuberculata (Nil.), a — 06p. Ne 1074/Kp, BHyTpeHHSs
MMOBEPXHOCTH CTBOPKH; O — 00p. Ne 1524/Kp, BHYTpeHHS MOBEPXHOCTH CTBOPKU;
B — 00p. Ne 1525/Kp, BHyTpeHHSISl TOBEPXHOCTH CTBOPKH; T — 00p. Ne 1526/Kp,
BHEILHSS TIOBEPXHOCTh CTBOPKU. Peka bonpak, baknuHckas KyacTa, najieorex,
JaHHUN
Fig. 62. Danocrania tuberculata (Nil.), a — spec. No 1074/Kp, interior of valve;
0 — spec. No 1524/Kp, interior of valve; B — spec. No 1525/Kp, interior of valve;
r — spec. No 1526/Kp, exterior of valve. Bodrak River, Baklinskaya cuesta,
Paleogene, Danian

Puc. 63. Terebratula mangischlakica Kov., a — 06p. Ne 111/Kp, OpromHas CTBOpKa
cHapyxu; 6 — 00p. Ne 112/Kp, OpromrHast cTBopka u3HyTpu; B — 00p. Ne 113/Kp,
OpromHas cTBopKa cHapyxu; T — 00p. Ne 114/Kp, OpromrHast CTBOpKa U3HYTPH.
Pexa Bonpak, ypouniue banra-Hokpak, najgeoreH, TaHeT.

Fig. 63. Terebratula mangischlakica Kov., a — spec. No 111/Kp, ventral valve,
outside view; 06 — spec. No 112/Kp, ventral valve, inside view; B — spec. No 113/Kp,
ventral valve, outside view; r — spec. No 114/Kp, ventral valve, inside view.
Bodrak River, Balta-Chokrak Ravine, Paleogene, Tanetian
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Puc. 64. Toxaster retusus Lam., o6p. Ne 101/Kp: a — cBepxy, 6 — cOoky. Pexa bonpak,
[lepBomaiickuii kaprep, HIDKHUE Men, rotepuB. Coopsr A. b. bapeimesa, 1998 .
Fig. 64. Toxaster retusus Lam., spec. No 101/Kp: a — view from above, 6 — side

view. Bodrak River, Pervomaiskii Quarry, Lower Cretaceous, Hauterivian.
Sampled by A. B. Baryshev, 1998

a )

Puc. 65. Holaster intermedius Agas., 00p. Ne 99/Kp: a — cBepxy, 6 — COOKy.
Pexa boapak, HUKHUI MeJl, TOTEPUB.
Fig. 65. Holaster intermedius Agas., spec. No 99/Kp: a — view from above,
0 — side view. Bodrak River, Lower Cretaceous, Hauterivian

Puc. 66. Holaster nodulosus Goldf., oop. Ne 109/Kp: a — cBepxy, 6 — cOOKy.
Pexa Bonpak, JleHnHrpaackuii OBpar, HIGKHANA MeJl, BEpXHHI alib0 — BEpXHHM
Mell, HIKHUI CEeHOMaH.

Fig. 66. Holaster nodulosus Goldf., spec. No 109/Kp: a — view from above,
0 — side view. Bodrak River, Leningradskii Ravine, Lower Cretaceous,
Upper Albian — Upper Cretaceous, Lower Cenomanian
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Puc. 67. Echinocorys sp., 06p. Ne 108/Kp: a — cBepxy, 6 — cOOKy.
Peka bonpak, BepxHuil Mel.
Fig. 67. Echinocorys sp., spec. No 108/Kp: a — view from above,
0 — side view. Bodrak River, Upper Cretaceous
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Puc. 68. HyMMyIuTOBBII N3BECTHAK C pa3laBiICHHBIM MMaHIIUPEM MOPCKOTO
exa, o0p. Ne 1532/Kp. Peka boapak, naneore, 301eH.
Fig. 68. Nummulite limestone with crushed echinus shell, spec. No 1532/Kp.
Bodrak River, Paleogene, Eocene
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Puc. 69. N3BeCTKOBUCTHIN MTeCYaHUK ¢ PAKOBHHAMH JIByCTBOPOK, 00p. Ne 914/Kp.
Peka bonpak, KopabenpHast KyacTa, BEpXHUI MeJl, BEpXHUHA MaaCTPUXT.
Coopsl B. B. Apkanbesa, 2004 r.

Fig. 69. Calcareous sandstone with bivalve shells, spec. No 914/Kp.
Bodrak River, Korabel’'naya cuesta, Upper Cretaceous, Upper Maastrichtian.
Sampled by V. V. Arkadiev, 2004

Puc. 70. Knenins kpaba B U3BeCTKOBHCTOM Tecuanuke, oop. Ne 1385/Kp.
Pexa bonpak, bakimHckas KyscTa, BEpXHUN MeN, BEpXHUI MAACTPUXT.
Co6ops! B. 1. Xopukosa, 2012 1.

Fig. 70. Crab claw in limestone sandstone, spec. No 1385/Kp.
Bodrak River, Baklinskaya cuesta, Upper Cretaceous, Upper Maastrichtian.
Sampled by V. 1. Khorikov, 2012
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Puc. 71. Hopa necsatunororo pakoodpasHoro Thalassinoides, oop. Ne 1540/Kp.
Peka boapak, BepxHUIl MeJl, KaMIIaH.
Fig. 71. Thalassinoides decapod burrow, spec. No 1540/Kp. Bodrak River,
Upper Cretaceous, Campanian

Puc. 72. Snpa nByctBOpok Monotis caucasica Witt. Ha TOBEPXHOCTH
mecuanmnka, oop. Ne 189/Kp. Pexa Anbma, c. [lapTtuszanckoe, BepXHUH
Tpuac, HOpHil.

Fig. 72. Kernels of Monotis caucasica Witt. bivalves on a sandstone surface,
spec. No 189/Kp. Alma River, Partizanskoe village, Upper Triassic, Norian
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Puc. 73. Ventriculites sp., o6p. Ne 9/Kp, Bun cooky. Pexa boapak, bakinunckas
KyJCTa, BEPXHUI MeJl, MaaCTPHUXT.
Fig. 73. Ventriculites sp., spec. No 9/Kp, side view. Bodrak River,
Baklinskaya cuesta, Upper Cretaceous, Maastrichtian
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a

Puc. 74. Peronidella fromenteli Karak., o6p. Ne 1514/Kp: a — c6oky, 6 — cBepxy.
Pexa boapak, ropa Jlecucrasi, HIOKHUN MeJl, TOTEPUB.
Coopst B. B. Apkansesa, 2018 1.
Fig. 74. Peronidella fromenteli Karak., spec. No 1514/Kp: a — side view, 6 — view
from above. Bodrak River, Mount Lesistaya, Lower Cretaceous, Hauterivian.
Sampled by V. V. Arkadiev, 2018

§) r

a B

Puc. 75. PakoBuHsbI uepBeli-cepyaun Serpula damesi Noetl., a — oop. Ne 18a/Kp,
0 — 00p. Ne 186/Kp, B — 006p. Ne 188/Kp, r — 06p. Ne 18r/Kp. Peka boxpax,
ITameHHBIN OBpar, HIOKHHUM MeJl, BEpXHUN anb0 — BEPXHUN MeJ, HIKHUN

CEHOMaH.

Fig. 75. Shell worms-serpulides Serpula damesi Noetl., a — spec. No 18a/Kp,
0 — spec. No 186/Kp, B — spec. No 188/Kp, T — spec. No 18r/Kp. Bodrak River,
Pashennyi Ravine, Lower Cretaceous, Upper Albian — Upper Cretaceous,
Lower Cenomanian

B

Puc. 76. 3y0n1 akyin: a — Eostriatolamia sp., oop. Ne 1092/Kp, pexa bonpak, Bepxuuit
MeJI, MaaCTPUXT — HIDKHUH maneoreH, ganuii; 6 — Odontaspis sp., 0op. Ne 1094/Kp,
peka boapak, HIKHUH TTaneoreH, nanui; B, T — Ofodus sp., B — 00p. Ne 1090/Kp,

r — 00p. Ne 1091/Kp, pexa bonpak, HIKHMIA TTaieoreH, JaHuH.

Fig. 76. Shark teeth: a — Eostriatolamia sp., spec. No 1092/Kp, Bodrak River,
Upper Cretaceous, Maastrichtian — Lower Paleogene, Danian; 6 — Odontaspis sp.,
spec. No 1094/Kp, Bodrak River, Lower Paleogene, Danian; B, r — Otodus sp.,

B — spec. No 1090/Kp, r — spec. No 1091/Kp, Bodrak River, Lower Paleogene,
Danian
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x 0,6

Puc. 77. Korrnmomepar ¢ pakoBuHamu Nummulites, ClieMEHTHPOBAHHBIN
[JIayKOHUTOBBIM mecuanukoM, o0p. Ne 1057/Kp. Lientpanbubiit Kpbim,
ropa Ax-Kasi, cpenHuii majgeoreH, moaomnBa HyMMYJIUTOBBIX H3BECTHSIKOB
soreHa. Coopsr B. B. Apkansesa, 2007 1.
Fig. 77. Conglomerate with Nummulites shells cemented by glauconite sandstone,
spec. No 1057/Kp. Central Crimea, Mount Ak-Kaya, Middle Paleogene, base of
Eocene nummulite limestones. Sampled by V. V. Arkadiev, 2007

Puc. 78. Kpynusie pakoBunbl Nummulites sp., 00p. Ne 1272/Kp.
HenTpanensiit Kpsim, ropa Ak-Kas, cpeqauii naneoreH, JIOTET.
Coops1 B. bepauuesckoro, 2010 1.

Fig. 78. Large shells Nummulites sp., spec. No 1272/Kp. Central Crimea,
Mount Ak-Kaya, Middle Paleogene, Lutetian.

Sampled by V. Berdichevsky, 2010

68



x 0,4

Puc. 79. Xonp! uepseii-unoenos, 00op. Ne 987/Kp. OkpectHocTr T. DEoq0CHM, MBIC
Caaroro Unbu, HIxkHUHR Men, 6eppuac. Coopsr B. B. Apkansesa, 2004 .
Fig. 79. Moves of worm-eaters, spec. No 987/Kp. Environs of the Feodosia city,
Cape of St. Elijah, Lower Cretaceous, Berriasian. Sampled by V. V. Arkadiev, 2004

x 0,3

Puc. 80. Cnenpl cBepsieHHsI JBYCTBOPOK-KaMHeToqEeB, 00p. Ne 653/Kp.
Kepuenckwii momyocTpoB, modepexkbe A30BCKOTO MOps ceBepHee 1. boHmapeHKoBo.
Co6opst B. B. Apkansesa, 2002 1.

Fig. 80. Drilling marks of stone bivalves, spec. No 653/Kp. Kerch Peninsula,
the coast of the Azov Sea north of the Bondarenkovo village.

Sampled by V. V. Arkadiev, 2002
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x 0,85

Puc. 81. Cnenpl )Xn3HEACATEIHLHOCTH YepBei-unoenos, oop. Ne 389/Kp.
Pexa benp0ek, BepxHMit Mell, KaMIIaH.
Fig. 81. Traces of the life of worm-eaters, spec. No 389/Kp.
Bodrak River, Upper Cretaceous, Campanian
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x 0,9

Puc. 82. Meprens ¢ octatkamu peiObI Lyrolepis caucasica Rom., 3x3. Ne 255/Kp.
baxuucapaiickuii paiion, . JKene3HoH0poxKHOE, CPEIHUN MAJICOTEH.
Coopst B. B. Apkannesa.

Fig. 82. Marl with fish remains Lyrolepis caucasica Rom., spec. No 255/Kp.
Bakhchisarai district, Zheleznodorozhnoe village, Middle Paleogene.
Sampled by V. V. Arkadiev
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B I'eonormdeckom My3ee €CTh HECKOJBKO MHTEPECHBIX 00pa3iioB Oa-
JISIHYCOB, MPUBE3EHHBIX C A30BCKOTr0 MOps (puc. 83—86).

A3OBCKOE MOpe 00J1ajiaeT Pe3KO MOHMKEHHON COJICHOCTHIO. [lo 3Toi
MPUYUHE TaM MOTYT >KUTh JINIIb HEMHOTHE BUJIbI Opranu3MoB. Cpeu HUX —
ycoHorue padku (0ansHychl). Padok uBeT B NU3BECTKOBOM PAaKOBHHE B BUJIE
YCEUEHHOT0 KOHYCA, COCTOSAIIEH M3 IIECTH IUIaCTMHOK. CBepXy pakoBHHA
3aKpBITa YETHIPHbMS TUTACTHHKAMH, KOTOPhIE MOTYT pa3aBUTaThCs. PakoBu-
HBI TIPUKPEIUISIOTCS KO BCEM MpeaAMeTaM, IIaBalolUM B MOpe, a TaKkKe K
KaMHSIM Ha JTHE, PaKOBMHAM MOJUTFOCKOB M Jp. [Tomysnsmmnm GansHycoB a0-
CTUTAIOT THICAY SK3eMIUISIPOB. OHU SBJSIOTCS OpraHU3MaMH — BCEJICHIIAMH,
MOMABIIUMU B A30BCKOE MOpe, OYEBUIHO, HA JHUINAX CyHOB. bansHychl —
YpE3BBIYANHO SBPUOMOHTHBIC OPTaHU3MBI.

The Geological Museum has several interesting specimens of Balanus
brought from the Azov Sea (Fig. 83—-86).

Since water salinity in the Azov Sea is bitterly low, only very few
species types are able to survive there. One of them is barnacles (Balanus).
The barnacle lives in a calcareous shell as a cone frustum consisting of six
plates. From the top the shell is closed by four plates which are able to slide
apart. The barnacle’s shells fasten to any objects flowing in the sea as well
as to stones on the sea bottom, mollusk shells, and so on. Numerically
Balanus populations may reach thousands. They are invader organisms ob-
viously immigrated to the Azov Sea being fastened to bottoms of sailing
boats and ships. Balanus are extremely eurybiontic organisms.
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x 0,7

Puc. 83. Yconorue pauku (0ansHychl), IPUKPEUBIINECS K PHIOOTIOBEIIKOMY
norutaBky, 0op. Ne 652/Kp. AzoBckoe mope, Apabarckasi CTpeka.
Co6opsi C. M. Cuurupesckoro, 2002 t.

Fig. 83. Barnacles (Balanus) attached to a fishing float, spec. No 652/Kp.
Azov Sea, Arabatskaya strelka. Sampled by S. M. Snigirevsky
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Puc. 84. Yconorue pauku (OaistHyCBI), MPUKPETUBIINECS K OyThUIKaM,
00p. Ne 1263/Kp. Uepnoe mope, KepueHckuii moinyocTpoB, Meic OmyK.
Fig. 84. Barnacles (Balanus) attached to bottles. Black Sea,
Kerch Peninsula, Cape Opuk

74



x 0,5

Puc. 85, 86. YcoHorue pauku (6ansiHyChl), IPUKPENUBIINECS K 00yBH.
AB3OBCKOE Mope.
Fig. 85, 86. Barnacles (Balanus) attached to shoes. Azov Sea

x 0,5
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x 0,8

Puc. 87. Mukporab0poaropuT ¢ KOpKoi BeiBeTpuBaHusi, 00p. Ne 1565/Kp.
Pexa boapak, oBpar JleHuHrpaackuii, ckiaoH ropsl KpemeHnHo#, cpenssis opa.
Co6opst B. B. Apkansesa, 2019 1.

Fig. 87. Microgabbrodiorite with a weathering crust, spec. No 1565/Kp.
Bodrak River, Leningradsky Ravine, slope of Mount Kremennaya, Middle Jurassic.
Sampled by V. V. Arkadiev, 2019
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6

Puc. 88. Dd¢ysue naneoBynkana Kapa-/lar. a — mop¢duposslii annezn6azanst, ouud Ne 1050/06. Hu-

xomu + COopsl B. B. Apkansera, 2006 1.; 6 — mophupoBblil aHne3uaanut (?) ¢ IepIUTOBON TEKCTypOi
CTEKJIOBaTOM OCHOBHOM Macchl, nutug Ne 78/06. x 8,0, 6e3 ananuzaropa. Coopst H. A. @panriy, 2006 1.

Fig. 88. Effusives of the Kara-Dag paleovolcano. a — porphyric basaltic andesite, thin section 1050/06.

XPL. Sampled by V. V. Arkadiev, 2006; b — porphyric andesite-dacite (?) with a pearlite texture of
glassy groundmass, thin section 78/06. x 8.0, PPL. Sampled by N. A. Frantz, 2006
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x 0,6

Puc. 89. Bazanst co croibuaroii otienbHOCTBIO, 00p. Ne 1035/Kp. KpbiM, Mbic
Ouonenr, cpennsis ropa. Coopsl B. B. Apkaabesa, 2006 r.
Fig. 89. Basalt with columnar jointing, spec. No 1035/Kp. Crimea, Cape Fiolent,
Middle Jurassic. Sampled by V. V. Arkadiev, 2006
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[6]

Puc. 90. Bazanerer: a — MmunganexkamMeHHbii (nmwdg 531/04); 6 — mmarnonoppupoBkIi
(g 57¢/04). Huxonu + Peka Boapak, nientp c. Tpymonto00oBKa, cpeaHsist 1opa,
Oatioc. Coopsl A. 3. Konukosa, 2004 1.

Fig. 90. Basalts: a — amygdaloidal (thin section 53r/04); b — plagioporphyric (thin
section 57¢/04). XPL. Bodrak River, center of the Trudolubovka village, Middle
Jurassic, Bajocian. Sampled by A. Z. Konikov, 2004
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Puc. 91. [opdupoBuaHbI MEKpOAOIEPUT. BKITTOUeHNEe paHHETO ONMBUHA B KiMHOMTHUpoKceHe. [lmud
62/04. x 4,0, nuxonu + JleBslit 6eper p. boapak npotus r. CrioptuBHas. C6opsr A. 3. Konnkosa, 2004 1.
Fig. Porphyric microdolerite. Inclusion of early olivine in clinopyroxene. Thin section 62/04. x 4.0,
XPL. Left bank of the Bodrak River opposite the Mount Sportivnaya. Sampled by A. Z. Konikov, 2004

Puc. 92. TlopdupoBuansil onrBHHOBEIH nonepurt, nutiudg Ne 872/04. Hukomn + [lalika B ycThe
Jlenunrpazackoro oBpara, cpeusisi ;opa. Coopst B. B. Apkaznsesa, 2004 1.
Fig. 92. Porphyric olivine dolerite, thin section 8§72/04. XPL. Dyke at the mouth of the Leningrad
Ravine, Middle Jurassic. Sampled by V. V. Arkadiev, 2004
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Puc. 93. BuBnanuT B pakoBHHE ABYCTBOPYATOTO MOJLTIOCKA, 00p. Ne 519/Kp.
Kepuenckuii nonyoctpos, Kameii-bypyHckoe mecTopoxacHue,
BEpPXHUH HEOTeH, KuMMepuiickuii sipyc. Coopsr B. B. ApkanseBa, 2001 .
Fig. 93. Vivianite in a bivalve shell. Kerch Peninsula,
Kamysh-Burunskoye field, Upper Neogene, Cimmerian.
Sampled by V. V. Arkadiev, 2001

x 0,65

Puc. 94. XKenesnas pyna ¢ pakoBUHaMH JBYCTBOPYAThIX MOJIIIOCKOB,
00p. Ne 511/Kp. Kepuenckuii nonyoctpoB, Kambli-bypyHckoe MeCTOpOXKICHHUE,
BEpXHUI HEOreH, KuMMmepHiickui sipyc. Coopsl B. B. Apkansesa, 2001 1.
Fig. 94. Iron ore with bivalve shells, spec. No 511/Kp. Kerch Peninsula,
Kamysh-Burunskoye field, Upper Neogene, Cimmerian.
Sampled by V. V. Arkadiev, 2001
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Puc. 95. Kapbonarusie konkperun, 06p. Ne 1477/Kp. Kpeim, 1. Mazanka,
HIDKHUH M, BaJlamXuH, Ma3aHckas ceuta. Coopsl C. b. Illumiosa, 2016 T
Fig. 95. Carbonate concretions, spec. No 1477/Kp. Crimea, Mazanka village,

Lower Cretaceous, Valanginian, Mazanskaya Formation.
Sampled by S. B. Shishlov, 2016
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Puc. 96. XKeona xanenura B m3BecTHsKe, 00p. Ne 301/Kp.
Pexa benbOek, BepXHHA MeJl, BEpXHUN MaacCTPHXT.
Fig. 96. Geode of calcite in limestone, spec. No 301/Kp.
Belbek River, Upper Cretaceous, Upper Maastrichtian

Puc. 97. JIMMOHUTHU3UPOBAHHBIE TUPUTOBBIE KOHKPEIIMH B KBAPIIEBOM
koHTIIoMepare, 00p. Ne 211/Kp. Peka Bennbek, HuxkHUIT Men, Oeppuac.
Coops P. A. lexonauna, 1993 1.

Fig. 97. Limonitized pyrite concretions in a quartz conglomerate,
spec. No 211/Kp. Belbek River, Lower Cretaceous, Berriasian.
Sampled by R. A. Schekoldin, 1993
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Puc. 98. baput, 06p. Ne 298/Kp. Pexa bennbek, [larckas Kyacra,
BEPXHHH MeJI, U3BECTKOBUCTHIC TICCYAHUKN MAacCTPUXTa.
Fig. 98. Barite, spec. No 298/Kp. Belbek River, Datskaya cuesta,
Upper Cretaceous, Maastrichtian calcareous sandstones

Puc. 99. Crsxenne 6apura, 06p. Ne 243/Kp. Pexa Anbma, c. [laptuzanckoe,
HIDKHUH Me1, Tonma miuH anta. Coopsl E. Uneunoii (rp. PI'-75).
Fig. 99. Barite contraction, spec. No 243/Kp. Alma River, Partizanskoe village,
Lower Cretaceous, formation of Aptian clays. Sampled by E. Ilyina (PT"-75)
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Puc. 100. OxucnenHoe cuiepuToBoe cTskenue, oop. Ne 1563/Kp.
Peka bonpak, ropa bonbioit Kepmen, TaBpuueckas cepusi.
Coopsr B. B. Apkansesa, 2019 1.

Fig. 100. Oxidized siderite constriction, spec. No 1563/Kp.
Bodrak River, Mount Bolshoi Kermen, Tauric series.
Sampled by V. V. Arkadiev, 2019

x 0,7

Puc. 101. JInmMoHUTH3NPOBAHHBIA THPHUT HA KpeMHe, 00p. Ne 234/Kp.
Pexa Bennbek, ropa [Momoc (Uyky), BepXHUid Mell, HWKHUH TypOH.
Coopsr U. Iaunepa (rp. PI'-72).

Fig. 101. Limonitized pyrite on flint, spec. No 234/Kp.
Belbek River, Mount Polus (Chuku), Upper Cretaceous,
Lower Turonian. Sampled by 1. Schnitzer (PI'-72)
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Puc. 102. I'umnic va necyanuke, o0p. Ne 273/Kp. Pexa benboek, ropa FOpckas,
TOJIIIA TIECYaHUKOB cpeaHeit 1opsl (7). Cooper Y. Orynneiie (rp. PM-75).
Fig. 102. Gypsum on sandstone, spec. No 273/Kp. Belbek River, Mount Jurskaya,
Middle Jurassic (?) sandstone formation. Sampled by Ch. Ogunleie (PM-75)

x 0,7

Puc. 103. [Ipy3a kpucramios rumca, oop. Ne 669/Kp. Ilobepesxpe A30BCKOro
Mopsi, MbIc Ka3anTum, HeoreH, NMHBI CapMaTCKOTO sipyca.
Hap B. B. IOauna, 2002 r.
Fig. 103. Druse of gypsum crystals, spec. No 669/Kp. Coast of the Azov Sea,
Cape Kazantip, Neogene, Sarmatian clays. Gift of V. V. Yudin
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Puc. 104. Tpacc (Tonkuii Bynkanudeckwii Tyd), oop. Ne 1513/Kp.
Kpsim, Kapa-/lar, cpennsis ropa, kapajaarckas cepusi.
Hap B. II. Ucukona, 2018 1.
Fig. 104. Trass (thin volcanic tuff), spec. No 1513/Kp.
Crimea, Kara-Dag, Middle Jurassic, Karadag series.
Gift of V. P. Isikov, 2018
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Puc. 105. Konkpenns mupura, o0p. Ne 1431/Kp. Pexa bonpak,
BepxHHH Men, cenomaH. Coopsl J1. b. boumaps, 2013 1.
Fig. 105. Pyrite concretion, spec. No 1431/Kp. Bodrak River, Upper Cretaceous,
Cenomanian. Sampled by D. B. Bondar, 2013

Puc. 106. Konkpenus mapkasuta B mepreie, oop. Ne 2/Kp. Pexa bonpak,
BepxHHI Melr, ceHomaH. Coopsl B. B. Apkaasesa, 2000 1.
Fig. 106. Marcasite concretion in marl, spec. No 2/Kp. Bodrak River, Upper
Cretaceous, Cenomanian. Sampled by V. V. Arkadiev, 2000
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x 0,6

Puc. 107. CoBpemennsie otioxeHus Yeproro mops, oop. Ne 1108/Kp.
Kepuenckwuii nomyoctpos, Meic Omyk. Coopsl A. B. Bepesuna, 2007 1.
Fig. 107. Modern deposits of the Black Sea, spec. No 1108/Kp.
Kerch Peninsula, Cape Opuk. Sampled by A. V. Berezin, 2007

x 0,65

Puc. 108. ITomumukToBEIH KOHDITOMEpAT, 00p. Ne 259/Kp. Peka bennoex,
Bonbimoii kauboH, BepxHsis topa. Coopsl JI. H. Kynsmuna, 1997 .
Fig. 108. Polymict conglomerate, spec. No 259/Kp. Belbek River,
Grand Canyon, Upper Jurassic. Sampled by L. N. Kulyamin, 1997
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Puc. 109. Konriomepar, cocrosmtuii 13 006;10MKOB TIOPOJT TABPHUIECKON CEPHH,
00p. Ne 1065/Kp. Pexa Boapak, oBpar MOCKOBCKHIA, HIXKHHI MeT,
BepxHuii ans0. Coopsl B. B. Apkanbesa.

Fig. 109. Conglomerate consisting of rock fragments of the Tauric series,
spec. No 1065/Kp. Bodrak River, Moskovsky Ravine, Lower Cretaceous,
Upper Albian. Sampled by V. V. Arkadiev

x 0,9

Puc. 110. KorrromepatoBuaHbIH N3BECTHAK (" TIIApUHCKHUA U3BECTHAK ),
00p. Ne 54/Kp. Peka Boapak, oBpar JICHUHTpaACKHUH, HYOKHUN MeJI, BEpXHHIA ajb0.
Coopst B. B. Apkansesa, 2000 .
Fig. 110. Conglomerate limestone (sharinskii limestone”), spec. No 54/Kp.
Bodrak River, Moskovsky Ravine, Lower Cretaceous, Upper Albian.
Sampled by V. V. Arkadiev, 2000
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Puc. 111. [TonmumukToBeIi KoHIIOMepart, o0p. Ne 931/Kp. Peka bonpak,
IlepBomaiickuii kapbep, 30Ha Menanxka. Coopsr B. B. Apkansesa, 2004 1.
Fig. 111. Polymict conglomerate, spec. No 931/Kp. Bodrak River,
Pervomaiskii Quarry, melange zone. Sampled by V. V. Arkadiev, 2004
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x 0,7

Puc. 112. CrunonutoBslii moB B u3BecTHsike, 00p. Ne 205/Kp. Pexa benboek,
TypoHckas rpsna, BepXHAN Mell, Bepxauid TypoH. Coopsl B. B. Apkaapesa, 1992 1.
Fig. 112. Stylolite joint in limestone, spec. No 205/Kp. Belbek river, Turonian
ridge, Upper Cretaceous, Upper Turonian. Sampled by V. V. Arkadiev, 1992

x 0,7

Puc. 113. Yrons (rarar), o6p. Ne 1418/Kp. Kpsim, Beryiickue xonu, cpennsis ropa.
Hap B. B. FOauna, 2006 r.

Fig. 113. Coal (jet), spec. No 1418/Kp. Crimea, Beshuiskie mines, Middle Jurassic.
Gift of V. V. Yudin, 2006
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x 0,7

Puc. 114. JIua3zoo0pa3HbIil MpoCiIoi KpeMHs B U3BECTHsIKE, 00p. 159/Kp.
Pexa bonpak, Bepxuuii men, TypoH. Coopsr C. M. Caurupesckoro, 2000 r.
Fig. 114. Lenticular layer of flint in limestone, spec. No 159/Kp.

Bodrak River, Upper Cretaceous, Turonian. Sampled by S. M. Snigirevsky, 2000
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x 0,8

Puc. 115. Konkpenus gepHoro kpemusi, 06p. 672/Kp. Peka bonpak, ropa benas,
BepxHHUH Men, TypoH. Coopbr A. MunakoBa, 2002 1.
Fig. 115. Black flint concretion, spec. No 672/Kp. Bodrak River, Mount Belaya,
Upper Cretaceous, Turonian. Sampled by A. Minakov, 2002
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x 0,9

Puc. 116. Mpamopr30BaHHBII KOPAJLTOBBIA H3BECTHSAK, 00p. Ne 1381/Kp.
Yarteip-/lar, MpaMopHbIii Kapbep, HUXKHUE Mel, Oeppuac (?).
Coopst A. 0. I'yxuxosa, 2012 1.
Fig. 116. Marbled coral limestone, spec. No 1381/Kp. Chatyr-Dag, Marble Quarry,
Lower Cretaceous, Berriasian (?). Sampled by A. Yu. Guzhikov, 2012
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Puc. 117. MpamMopu30BaHHBIN U3BECTHSK ¢ pyauctamu, oop. Ne 1008/Kp.
Yartsip-Zlar, MpaMopHBIii Kapbep, HUKHUI Mel, Oeppuac (?).
Coops! B. B. Apkaneesa, 2005 .

Fig. 117. Marbled limestone with rudists, spec. No 1008/Kp.
Chatyr-Dag, Marble Quarry, Lower Cretaceous, Berriasian (?).
Sampled by V. V. Arkadiev, 2005

98



Puc. 118. Kpunougnsrii u3sectHsk, 06p. Ne 1269/Kp. Pexa bonpaxk, Kopabensuas
KydCTa, HIDKHHM TajieoreH, nanuidi. Coopsl B. B. Apkaasesa, 2010 1.
Fig. 118. Crinoid limestone, spec. No 1269/Kp. Bodrak River, Korabel’'naya
cuesta, Lower Paleogene, Danian. Sampled by V. V. Arkadiev, 2010

x 0,9

Puc. 119. Mpamopu30BaHHBIH KOPaJUIOBBII H3BeCTHIK, 00p. Ne 1568/Kp.
Pexa boapaxk, [TepBomaiickuii kapbep, HUKHUNA MeJl, TOTEPUB.
Co6opst B. B. Apkansesa, 2019 1.

Fig. 119. Marbled coral limestone, spec. No 1568/Kp. Bodrak River,
Pervomaiskii Quarry, Lower Cretaceous, Hauterivian.

Sampled by V. V. Arkadiev, 2019
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x 0,8

Puc. 121. O610MKHM H3BECTHAKA H KOCTH 3MEH, CIIEMEHTHPOBAaHHEIE
n3BeCTKOBBIM Tyom, 00p. Ne 310/Kp. Peka bensbek, ceno Tankosoe.
Fig. 121. Limestone fragments and snake bones cemented with calcareous tuff,
spec. No 310/Kp. Belbek River, Tankovoe village

x 0,4

Puc. 122. O6oMKH OPOJ] TABPUYECKOH CEPHH, CHIEMEHTUPOBAHHBIC H3BECTKOBBIM
Tydom, 06p. Ne 1011/Kp. Pexa Bonpak, nognoxue . Mansiit Kepmen.
Co6opsr B. Cauna, 2005 1.

Fig. 122. Fragments of rocks of the Tauric series cemented with calcareous tuff,
spec. No 1011/Kp. Bodrak River, the foot of the Mount Maly Kermen.
Sampled by V. Savin, 2005
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B T'eonornueckom my3ee €CTh YHHKAIbHBINH 0o0pa3el — LeIuTenbHas
Kpeimckas ropHas kemopuiickaa rivsa (puc. 123). YnakoBka 3TON TJIUHBI
Obl1a mpuobpereHa aBTopoM B Haudasie 2000-x rogoB B deogocuu B OJHOM
13 Mara3uHoB. /{0 HAaCTOSIIEro BpeMEHH Ha MHOTOYMCIICHHBIX CaiTax B WH-
TEpHETe MOXKHO O3HAKOMHUTHLCS C JI€UeOHBIMU CBOMCTBAMU ITOW TJIMHBI H,
IIpU KeJIaHu|, ee mpruodpectu. OAHAKO TOJIBKO IE0JOTH 3HAIOT, YTO B KpbI-
My HeT oOHakeHWi kemOpuiickoi TiuHBIL. [laneo3oiickue oOpa3oBaHus B
KpriMy pacmnomaratorcst B ¢yHIameHnrte, Ha OONbINON TyOMHE, U Ha TO-
BEPXHOCTb HE BBIXOJSIT.

The Geological Museum has a unique specimen of mountain Cambri-
an Crimean healing clay (Fig. 123). A package of the clay was purchase by
the author in one of Feodosiya's shops in the early 2000s. Until now, any-
one can get aware of healing properties of the clay by going to numerous
Internet sites, and even to buy it if they wish. However, only geologists
know that Crimea does not have any Cambrian clay outcrops. In fact, Paleo-
zoic Crimea sediments occur at a considerably deep basement part and do
not outcrop.
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Puc. 123. llenurensHas KpeiMckas
«KeMOpHIicKas IHHA.
Fig. 123. Healing Crimean
"Cambrian" clay
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TEKCTYPE GIUUA
FLYSCH TEXTURES



Ha reppuropun yueOHoro nonmurona Cankr-IlerepOyprckoro yHusep-
CHTETa MIMPOKO PA3BUTHI (UIMIIEBBIE 00pa30BaHUS TPUACOBO-IOPCKOM Ta-
BPUYECKOH CEepHH, MPEACTABICHHBIE PUTMHYHBIM YEpEIOBaHUEM IECYaHO-
TJIMHUCTBIX TIopo. J[ist gpruiia oueHb XapaKTepHbI pa3HOOOpPa3HbIE TEKCTY-
pBI, TakMe KaK MapajulelbHas W Kocas CIOHUCTOCTh, KOHBOJIIOTHAS CJIOH-
CTOCTb, TUEPOTIIH(]EI, 3HAKU PsiOU, cone-in-cone, MAJICOTUKTHOH U Jp. (pHC.
124-138).

I'uepornuds! (nepornngsl) — pa3InYHbIE BAJIUKH, OYTOPKH, OOPO3.IBI
Ha HIWKHEH MOBEPXHOCTH MecyaHuKoB. [Ipencramistor coboit hopmbl oTme-
YaTKOB KPOBJIM HIDKEJIEKAIIETO CJI0s (apriUINTa UM aneBpojuTa). MoryT
OBITh MEXaHWYECKOTO MPOMCXOXKICHUS (3HAKM TCUCHUH) — MEXaHOTIH(BI
(puc. 124, 125), wim Omonormueckoro (Ouormudsr) (puc. 126, 127, 130).
[TogpoOHast xapakTepucTHUKa (IMIIEBBIX TEKCTYp JaHa B ITyOJIMKALUSAX
H. b. BaccoeBuua (1948) u H. B. Jlorsunenko (1961).

JlutepaTtypa
Baccoesuy H. b. dimmi u Meronuka ero wusyuenus. JI.-M.: Tocronrtexusnar.
1948. 216 c.
Jlozeunenxo H. B. O (auieBsIx TEKCTypax TPHACOBBIX oTioxeHuil Kpeima // M3B.
By3os. Cep. reonorun u passenku. 1961. Ne 3. C. 16-26.

Territory of the Saint-Petersburg University training site has widely
developed flysch formations of Triassic-Jurassic Tauric series represented
by rhythmical alternating of sandy and clayey rocks. A wide variety of tex-
tures is pretty typical for flysch. They are parallel and oblique layering,
convolute layering, hieroglyphs, ripple marks, cone-in-cone, paleodictyon,
etc. (Fig. 124-138).

Hieroglyphs are various small ridges, pimples, fosses on the lower
surface of sandstones. They represent shapes of prints from the top of un-
derneath claystone or siltstone layers. They can have either ‘mechanical’
(current marks as mechanoglyphs) (Fig. 124, 125), or biological (bioglyphs)
(Fig. 126, 127, 130) genesis. N. B. Vassoyevich (1948) and N. B. Log-
vinenko (1961) in their publications characterized flysch formations in de-
tail.

References
Logvinenko N. V. Flysch Formations in Crimean Triassic Sediments // Bull. of
Higher Educational Institutions. Ser. Geology and Exploration. 1961. No. 3. P. 16-26.
Vassoyevich N. B. What is Flysch and How to Study It. Leningrad — Moscow:
GostopTechlzdat. 1948. 216 p.
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Puc. 124. byropkoBbie ruepormudsl Ha IOAOIIBE ecyaHuka, oop. Ne 65/Kp.
Pexa bonpak, oBpar JII'Y, 3ona memamxa. Coopsr B. B. Apkansesa, 2000 1.
Fig. 124. Tuberous hieroglyphs on the bottom of the sandstone, spec. No 65/Kp.
Bodrak River, LGU Ravine, melange zone. Sampled by V. V. Arkadiev, 2000

Puc. 125. I'mepornmudsl Ha moomBe Mecyanuka, oop. Ne 192/Kp.
Pexa bennbek, TaBprdeckas cepusi.
Fig. 125. Hieroglyphs on the bottom of the sandstone.
Belbek river, Tauric series

107



Puc. 126. Caenok ciefoB Mon3aHus YepBEH-UI0€J0B Ha MOAOUIBE IECUAHNKA,
00p. Ne 141/Kp. Pexa bonpak, TaBpudeckast cepusi.
Fig. 126. A cast of traces of crawling worms-eaters on the bottom of the sandstone,
spec. No 141/Kp. Bodrak River, Tauric series

x 0,8

Puc. 127. Cnenok cineaoB noi3aHus YepBer-UI0e 0B Ha MOAOIIBE ECUaHUKa,
00p. Ne 60/Kp. Pexa boapak, oBpar JI['Y, 30Ha Menamxa.
Coopsi B. B. Apkaasera, 2000 1.
Fig. 127. A cast of traces of crawling worms-eaters on the bottom of the sandstone,
spec. No 60/Kp. Bodrak River, LGU Ravine, melange zone.
Sampled by V. V. Arkadiev, 2000
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Puc. 128, 129. 3naku pa6u Ha moBepXHOCTHU aneBponuTa. Beepxy — o00p. Ne 817/Kp,
BHI3Y — 00p. Ne 818/Kp. Pexa bomapak, MaHrymickuii oBpar, TaBpudeckas Cepusi.
Fig. 128, 129. Ripple marks on the siltstone surface. Above — spec. No 817/Kp,
below — spec. No 818/Kp. Bodrak River, Mangush Ravine, Tauric series

109



OnvH u3 UHTEpeCHBIX 00pa3IoB ['eonornyeckoro mysest — MecCUaHUK
U3 TaBPUYECKON CEpHH, Ha MOAOIIBE KOTOPOro HAOIIONAIOTCS OyropKOBBIE
rHeporU(bl U IEMOYKA PEOPHUCTHIX CIIEAO0B, HATIOMUHAKOIIUE OTIEYATKU
e aBroMoomiis (puc. 130). Otu crienpl, BEpOSATHO, MOKHO aCCOIMUPOBAThH
CO CIIe[IaMU TPOKATHIBAHUS aMMOHHUTOB 110 MOPCKOMY JIHY ITOCIIE HX CMeEp-
th. [TogoGHBIEe clieAbl OMUCAaHBI U3 BEPXHEIOPCKUX JIUTOTPAPCKUX H3BECT-
HakoB 3onpHXO0(dena (Seilacher, 2007), rme oHuM OTHeceHBl K poxny Per-
isphinctes.

Jlutepartypa
Seilacher A. Trace Fossil Analysis. Springer Berlin Heidelberg New York, 2007.
226 p.

Another interesting specimen of the geological museum is a sandstone
from the Tauric series, the bottom of which has grumous hieroglyphs and
chains of plicate traces resembling prints of motor vehicle tire (Fig. 130).
These traces may be associated with traces left by dead ammonites being
rolled on sea bottom surface. Similar traces were described in findings from
Upper Jurassic lithograph Solnhofen limestones (Seilacher, 2007); they
were referred to Perisphinctes.

Reference
Seilacher A. Trace Fossil Analysis. Springer Berlin Heidelberg New York, 2007.
226 p.
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TekcTypa KOHyC-B-KOHYycCe (cone-in-cone, win (yHTHKOBas TEKCTypa) H3-
BecTHa reonoram ¢ konua XVIII Bexa. HaubGonee yacto pa3sBUTHI KaJbIIUTOBEIC
o0pa3oBaHus, IPEACTaBICHHbIE ceprell BIOKECHHBIX APYT B Ipyra KOHYCOB, pa3je-
JICHHBIX IUIEHKaMHU TJIMHUCTOTO BemlecTBa. |'eHe3uc MOZOOHOM TEKCTYpBl 10 CHX
nop He BIoJHE siceH. Ee cunTaroT paHHeqMareHeTHUeCKOH, Mo3IHeIuareHeTuye-
ckoi U naxe snurenerndeckoit (Llymumnos, 2020). Haubonee pacnpocTpaHeHHOR
CUUTAIOT TUIOTE3Y MPOUCXOXKIEHHUS 3a CUET JIMTOCTATUYECKOro ABJICHHUsS M pac-
TBOpeHus. CornacHo eil, moja JaBJIeHHEM BBIMIEIEKAIIUX OTIOKECHAN W TIPH Jei-
CTBHH YTJIICKHCIOTHI MPOUCXOAUT HEPABHOMEPHOE PAacTBOPEHHE KalbIHTa. | THHU-
CThl€ IUICHKH, OIPaHUYMBAIOIINE KOHYCHI, IPEACTaBIAIOT COOOH HEpacTBOPUMBIN
octaTok kapboHaTtHO# mopossl. B. I'. Konokomxsues (2015) npeanaraer dhmaroumno-
KOHBEKTHBHBIM MEXaHU3M TpU 00pa3oBaHUM KOHyc-B-KoHyce. [lo Konokomnbiiesy,
«TEKCTypa KOH-MH-KOH — 3TO MHOKECTBO 3aKOHCEPBHPOBAHHBIX B MOPOJIE KOHBEK-
LUOHHBIX SYEEK, KOTOpble 00pa30BajKcCh Ha paszene JuTocdepsl U ruapocdepsl, B
CaMoOM BEpXHEM cJo€ HEeNUTH(QUIUPOBAHHOTO (WK CIa0OTUTH(UIIMPOBAHHOTO)
ocajZika BOJHOTO OacceliHa CO CTPOTO OINpENeSICHHBIM TeMIIEpPaTypPHBIM TpaJneH-
Tom» (Komokombres, 2015, c. 36).

Jlutepartypa
Konoxonvyes B. I'. 3aramounas TekcTypa KoHyc-B-koHyce // [Tpupoma. 2015. Ne 11.
C. 27-36.
LIymunos U. X. Texctypa KOHyC-B-KOHycCe: HOBbIe fAannbie // Jlutocdepa. 2020. T.
20, Ne 1. C. 76-92.

The cone-in-cone structure has been known to geologists since the late
XVIII century. The most frequently developed are calcite pieces represented by
series of interleaved cones divided by films of clayey substance. Genesis of the
structure is still unclear. It is called early diagenetic, late diagenetic and even epi-
diagenetic (Shumilov, 2020). The hypothesis of origin caused by lithostatic or geo-
static pressure and dissolution is the most popular. According to it, under pressure
of upper lying sediments and carbon dioxide impact, calcite is irregularly dis-
solved. Clayey films limiting cones are insoluble residues or carbonate rocks.
V. G. Kolokoltsev (2015) proposed a fluid-convective mechanism in generating
cone-in-cone structure. According to Kolokoltsev, “...the cone-in-cone structure is
plenty of naturally conservated in rock convective cells, which generated at the
border of lithosphere and hydrosphere, at the upmost layer of unlithified (or poorly
lithified) sediments of a water pool having a strictly definite thermal gradient” (Ko-
lokoltsev, 2015, p. 36).

References
Kolokoltsev V. G. Enigmatic Cone-in-Cone Structure // Nature. 2015. No.11. P. 27—
36.
Shumilov I. Kh. Cone-in-Cone Structure: New Data // Lithosphere. 2020. V. 20.
No.1. P. 76-92.
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Puc. 131. dynTukoBas TekcTypa (cone-in-cone), 0op. Ne 4/Kp, A — cBepxy,
b — c6oky. Pexa bonpak, TaBpudeckas cepusi.
Fig. 131. Funic texture (cone-in-cone), spec. No 4/Kp, A — view from above,
b —side view. Bodrak River, Tauric series
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Texctypa Paleodictyon mpencraBnser coOOW CETKy W3 IOYTH Mpa-
BIWJIBHBIX IIECTUTPAHHBIX SUEEK, Pa3/elCHHBIX Bajdukamu. [1om00HbBIE Tek-
CTYpBl BCTPEYAIOTCS Ha HIDKHEW MOBEPXHOCTH IMECYaHUKOB TaBPHUUECKOU
cepun (puc. 132, 133).

Paleodictyon n3BecTHBl B pUTMHUYHO MOCTPOEHHBIX TOJNIIAX MPAKTH-
4eCKH Bcero (haHepo30s MHOTHUX PErnoHOB Mupa. X mpupona no Hactos-
mero Bpemenn He sicHa. D. M. DiixBanbn (Eichwald, 1865—1868) orHocHn
ux Kk ryokam, O. C. Bsnos u b. T. T'ones (1960) paccmaTpuBanu ux Kak ux-
HoTakcoH. [locmemuue aBTOpBI ommcanu KpbimMckue Paleodictyon (1964).
Bonopocneroe  mpowmcxoxaenue  Paleodictyon  ObUIO  TIPEIIOKEHO
b. K. KynumuneiM (Kynumun, 1981). MuTepecHas rumote3a MpUHAIICKUAT
A. 3eiinsaxepy (Seilacher, 1977) — oH TpakTyeT maneoIUKTHOH KaK 30HBI TTH-
TaHUs HEU3BECTHOTO MpeacTaBuTeNs nHpayHbl. JITaOUpUHTHI pacronaraiich
B CJIO€ OCaJIKa M OBUIH CBSI3aHBI C TIOBEPXHOCTHIO BEPTUKAIBHBIMU XOJIaMH.
[Tono6uble 0OpazoBaHusi ObUTM OOHApPY>KEHBI HA THE PUGTOBOW JOJIHUHBI B
Cpenuano-ATtnantudeckom xpeore (Seilacher, 2007).

Nutepecnass runore3a abuoreHHOTo mpoucxoxaeHus Paleodictyon
uznoxena B cratee JI. B. ITonosoii (2009). OTneuaTku mpeacTaBisioT Co-
00li KOHBEKTUBHBIC siUCHKM beHapa M CBSi3aHBI C MMOJOTPEBOM JKUAKOCTH,
KOT'/Ia HarpeThle CHU3Y CJIOW MOJHUMAIOTCS KBEpXY, a Ha UX MECTO OIMyCKa-
10TCs1 X0JoAHbIe. [Ipu onpeaeneHHbIX YCIOBUIX 3TO ABMKEHHE CTAHOBHUTCS
yIOPSA0YSHHBIM, COOTBETCTBYIOIIEM IIECTUTPAHHBIM sueiikam. B kaxxmgoin
sYeiKe JBIKEHHE HAIPaBICHO BBEPX B €€ IEHTPE U BHU3 — I10 MIEPUMETPY.
Takum 00pa3zom, 00s3aTeIbHBIM YCIOBHEM SIBISETCS HAU4HME TPaJUeHTa
Temneparypbl. Ero MoryT co3gaBarhk ByJIKaHU3M, THIPOTEPMBI JTHOO IpyTrHe
r€0JIOTUYECKUE SIBICHUS.

JlurepaTtypa

Bsios O. C., T'ones b. T. K cucremaruke Paleodictyon // Joxn. AH CCCP. 1960.
T.134.Ne 1. C 175-178.
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2009. C. 392-396.

Eichwald E. Lethaea Rossica ou Paléontologie de la Russie. Periode Moyenne. Deux
sections. Stuttgart, 1865—1868. V. 2. 1304 p. Atlas. 40 pl.

Seilacher A. Pattern analysis of Paleodictyon and related Trace Fossils // Trace Fos-
sils, 2 / Eds. Crimes T. P., Harper J. C. // Geolog. J. Spec. Issue. 1977. Ne 9. P. 289-334.

Seilacher A. Trace Fossil Analysis. Springer Berlin Heidelberg New York, 2007.
226 p.
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The Paleodictyon texture is a grid of almost regular hexagonal cells
divided by small walls. Similar textures occur on the lower surface of Tauric
series sandstones (Fig. 132, 133).

Paleodictyon is widely spread in rhythmically generated formation of
substantially entire Phanerozoic around the world. Their nature is still un-
clear. E. 1. Eichwald (Eichwald, 1865-1868) referred them to sponges;
0. S. Vyalov and B. T. Golev (1960) considered them as ichnotaxon. The
last-mentioned scientists described Crimean Paleodictyon (1964). An algal
origin of Paleodictyon was proposed by B. K. Kushlin (Kushlin, 1981). An-
other interesting hypothesis belongs to A. Seilacher (Seilacher, 1977). Ac-
cording to him, Paleodictyon is a feeding site of an unknown infauna repre-
sentative. Labyrinths occurred in a sedimentary layer and were connected
with surface by vertical traces. Such samples were found on the bottom of a
rift valley in the Mid-Atlantic Ridge (Seilacher, 2007).

One more interesting hypothesis on abiogenic origin of Paleodictyon
is given in the article of L. V. Popova (2009). The traces are convective
Benar cells which are associated with liquid heating processes, when heated
lower layers go up being replaced by going down cold layers. Under certain
circumstances, this movement becomes well-ordered and corresponding to
hexagonal cells. Movement within every cell is directed up in its center and
down — on its perimeter. At that, the obligatory condition is availability of
the temperature gradient. The latter may be created by volcanism, thermal
springs, or other geological events.
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Vyalov O. S., Golev B. T. On Classification of Paleodictyon // Reports of USSR
Academy of Science. 1960. V. 134. No.1. P. 175-178.
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Puc. 132, 133. Tekctypa Paleodictyon Ha iomomiBe recuanuka. Beepxy — o0p.
Ne 1/Kp, pexa bonpak, TaBpuueckas cepust; BHU3y — 00p. Ne 183/Kp, peka
BennbOek, TaBprueckas cepusl.
Fig. 132, 133. Paleodictyon texture on the bottom of the sandstone. Above —
spec. No 1/Kp, Bodrak River, Tauric series; below — spec. No 183/Kp,
Belbek River, Tauric series
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Puc. 136, 137. KoHBONIOTHASI CJIOUCTOCTD B MIECYUaHUKAaX TaBPUUECKON CEpUH.
[Tobepexse UepHoro Mopst Mexy mocenkamu Kanaka u Peibausne.
®oto B. B. Apkanbesa.

Fig. 136, 137. Convoluted bedding in sandstones of the Tauric series.
The Black Sea coast between the Kanaka and Rybachye villages.
Photo by V. V. Arkadiev.
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Texctypa «komnbia Jluzeranra» BcTpedyaeTcs B MeCYaHHKax TaBpH-
YECKOU CepHH, MPEICTABISET COOO0M, KaK MPaBUIIO, KOHIIEHTPUUYECKUE PA3HO
okpamreHHble kojbla (puc. 138). Konbia JInzeranra BO3HUKAIOT B PE3yJib-
TaTe TMEePUOJUUECKOT0 OCAXKICHHS KaKUX-TH00 coeanHeHui npu nuddy3un
B renieBbIX cpenax. CBoe Ha3BaHHE OHH MOJIYYHJIM B YECTh MEPBOOTKPHIBA-
tens HeMmenkoro xumuka P. JIuzeranra. «Komnpua JIuzeranra» B CIOMCTBIX
MecYaHWKaX TaBPUUYECKOW CEpUU BO3HUKAIOT MpPU MpOIeccax BHIBETPUBA-
HUs. DTOT mnpoiiecc cBsizad ¢ reneM FeoOs, koTopsiid 00pasyercst mpu Lup-
KYJISIIUM TTIOBEPXHOCTHOM BOJIbI Yepe3 MOPHUCTHII MECYaHUK C CUIAEPUTOBBIM
eMeHToM. CHIIEpUT OKHUCIISIETCS 10 JIMMOHUTA, KOTOPBINA 3aCTPEBAET B IO-
pax, o0pasys konbla. [lojgoxkeHne Komiel CBA3aHO C TPEIIMHOBATOCTHIO MMO-
POJIBI.

As a rule, the “Leisegang Rings” texture occurred in Tauric series
sandstones is represented by concentric assorted color rings (Fig. 138).
Leisegang Rings originate as a result of periodical sedimentation of some
compounds in process of diffusion in gel medium. They got their names in
honor of their discoverer P. Leisegang, a German chemist. “Leisegang
Rings” in laminated sandstones of Tauric series occur during weathering
processes. This process is associated with FeOs gel which is generated
when surface water circulates through porous sandstone having siderite ce-
ment. Siderite is oxidized to limonite which clogs in pores creating rings.
Position of rings depends on rock fracturing.
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x 0,9

Puc. 138. Tekctypa «xonpua JInuzeranray B mecuannke, oop. Ne 1454/Kp.
Pexa boapak, yctee MOCKOBCKOTO OBpara, 30Ha MEJIaHkKa.
Coopsr 4. B. Knumenko, 2014 1.
Fig. 138. Texture of the "Liesegang rings" in the sandstone, spec. No 1454/Kp.
Bodrak River, mouth of the Moscow Ravine, melange zone.
Sampled by Ya. V. Klimenko, 2014
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