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1. I_Ie.]'ll/l H 3212441 OCBOCHHA JUCHUIIJIMHbI

[lensiMu ocBOCHUS MUCIUIIIHHBL «IlaleOMXHOIOTHYECKUN aHATIN3 SBIISIOTCS
3HAKOMCTBO C COBPEMCHHBIMH WJCSIMH, IOAXOJaMH W METOJaMH, pPa3pabOTaHHBIMHU s
W3YyYECHUSI CJIEJIOB KU3HEIEATEIIbHOCTH HMCKOMAEMbIX JKMBOTHBIX, a TaKXKe IOJy4eHue
NPEICTAaBICHUA O 3HAUEHWW OTOrO HANPABICHHUS HWCCICIOBAaHWA JJsi  cTparurpaduu,
MaJCOHTOJIOTHUH, Tajieoreorpaguu, CEIUMEHTONOTHH, (alaJlbHOrO aHajdu3a W IOMCKa |
Pa3BEIKU MECTOPOKACHUHN YIIIEBOIOPOIHOTO CHIPbS.

B 3amaun AuCHUIUIMHBI BXOIAT: 1) OCBOEGHHE OCHOBHBIX TOHSATHH W TEPMUHOJIOTHH,
CBSI3aHHOM C HCCJICJOBAaHUEM HCKOMAEMbIX CJIEJOB JKU3HEICSITEIBHOCTH; 2) 3HAKOMCTBO C
OCHOBHBIMH IOJXOJaMH K KiacCH(UKAIMH, TAKCOHOMHUU M CHCTEMaTHKe HXHO(OCCHIuii; 3)
MOJIydYeHUE MPEACTaBICHUN 00 OCHOBHBIX, Yallle BCET0 BCTPEYAIOMIMXCS B T'€OJOTHMYECKOU
JICTOIMCH HXHOTAKCOHAX; 4) 3HAKOMCTBO C KOHIEMIUAMH HXHO(AIMH M HUXHOTEKCTYp H
NpUMEHEHHEeM uxHoocCwIMii Il  TeJied  PeTMOHANBHON — KOPPENAIMH, CEKBECHTHOMN
crparurpaduu U UHTEPIPETAIMH 00CTAHOBOK OCaIKOHAKOIIIICHHSI.

The main purpose of the course “Paleoichnological analysis” is to introduce modern
approaches, ideas and methods of study of trace fossils. The course also aims to demonstrate
importance of trace fossils analysis for stratigraphy, paleontology, palaeogeography,
sedimentology, facies analysis and exploration of oil and gas resources.

Tasks of the ‘“Paleoichnological analysis” also includes: 1) introduction to the main
concepts, terms and definitions of paleoichnology; 2) introduction to the problems of
classification, taxonomy, systematic and nomenclature of trace fossils; 3) study of the most
common and widely distributed in the geological record ichnotaxa; 4) introduction to the
concepts of ichnofacies and ichnofabrics; using of trace fossils for regional correlation, sequence
stratigraphy and interpretation of sedimentary environments.

2. Mecto aucuuminnsl B ctpykrype OOII:

VYuebnsiii kypc «llasleonxHOIOTMUECKUI aHAIU3)» OTHOCHUTCS K TE€OJOTHUYECKOMY ITUKITY,
BapUaTUBHOM YacTM MAarucTepckoil mporpammbl 'nurtosorus" mo mnpoduiato 'reonorus u
noJe3nbie uckonaemele". OH unTaercs Ha 1 Kypce maructpatypsl, B 10 cemectpe. Kypc nmeer
JOTUYECKYI0 B3aUMOCBSI3b C JPYTMMH JUCHUIUIMHAMU. EMy NpeamecTByroT Kypcbl
«HUcropuueckas reosyorus» u "Ydenwe o (amusax u maneoreorpadus’ Onoka npoduIbHON
HOJArOTOBKM OakajaaBpoB MO MPO(UII0 "TeoNorusl W IOJIe3HbIE MCKoNaemble", a Takke Kypc
"Opomronus 6uocepsl” BapuaTUBHON YyacTH NMpouiIn3annu "MTUTOIOTUS U MOPCKas Teosiorus .

The course “Paleoichnological analysis” belongs to the geological cycle and included to the
varieties’ part of the Magister program “Lithology” of the profile “Geology and Mineral
Resources”. The lectures on “Paleoichnological analysis” supposed to be given during the 1%
year of Magister program in 10" semester. The course has logical connections with the other
courses of the program. It precedes by such courses as “Historical Geology”, “Facies Analysis
and Paleogeography” from the Bachelor’s program of the profile “Geology and Mineral
Resources”. It is also precedes by course “Evolution of Biosphere” from the varieties’ part of the
profile “Lithology and Marine Geology”.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHHS JUCUMILIUHbI:

. CIOCOOHOCTH TTYOOKO OCMBICTHBATh U (DOPMHPOBATH JUATHOCTHUYECKUE PEIICHUS
npo0JieM TeOJOTHH IMMyTeM HHTErpalnud (yHIaMEHTAIbHBIX Pa3eNioB TE€OJIOTHH, TeO()U3UKH,
TCOXUMHUH, TUAPOTCOJIOTHU H I/IH)KeHepHOI\/'I I'€OJIOTHH, HerTSIHOI\/II rcoJIoTuu, SKOJIOTHYECKOU
reojorud (B COOTBETCTBHMHM CO  CIENMATH3AlMEl  MarucTepCcKOW  MPOrpaMMbl) U
CHENHAaTM3UPOBAHHBIX reojornueckux 3nanuii (M-ITK-1);



. CIIOCOOHOCTh ~ CaMOCTOSITENIBHO ~ CTaBUTh  KOHKpPETHBbIE 3aJaud  Hay4YHBIX
UCCIICIOBaHU B 00JacTH B OOJIACTH TEOJIOTUH, T'e€O(U3UKU, TCOXMMHUHU, THIPOTECOJIOTUH U
MHXEHEPHOW Te0JIOrMH, HE(TSHOW TeoJIOTUH, SKOJIOTHYECKON reojorTuu (B COOTBETCTBHH CO
crenuain3alued MarucTepckoil mporpamMmbl) M peliarb HUX C I[IOMOILIBIO COBPEMEHHOMN
anmaparypsl, 000pyaoBaHus, HHPOPMAIIMOHHBIX TEXHOJOTHH, C MCIOJIb30BaHUEM HOBEHILIEro
OTEYECTBEHHOTO U 3apyOexxHoro onbiTa (M-T1K-2);

. CIIOCOOHOCTH CBOOOJHO M TBOPYECKH IOJIb30BATHCS COBPEMEHHBIMU METO/IaMU
00pabOTKM W WHTEPIPETAIMHA KOMIUIEKCHON T'€0JIOTUYECKOU, reoPu3nIeCcKOr, TeOXUMHIECKOH,
TUIPOTe0JIOTHYECKOM, HeTEra3oBoi M 3KOJOro-reojJoruueckoi nHpopManuu (B COOTBETCTBUU
CO cHelualu3alueldl MarucTepCcKOW. MporpamMmbl) [UIsl pElleHUs HayYHBIX U MPAKTHUECKUX
3aja4, B TOM YMCIIe HaXOISIIUXCSA 3a MpeaesiaMi HEMOCPEICTBEHHOM cdepsl aesTensHocty (M-
[1K-6);

. FOTOBHOCTh K IPOEKTHUPOBAHMIO KOMIUIEKCHBIX HAy4YHO-HCCIEI0BATEIbCKUX U
HAyYHO-TIPOU3BOJICTBEHHBIX  pabOT TMpU  pEHIeHUH  TIeOJIOTUYECKHX, Treo(PU3NUECcKHUX,
TF€OXMMUYECKHUX, TUAPOTCOIOrMYECKUX, HEPTEra3oBBIX M 3KOJOr0-T€OJOTHYECKUX 3aaad (B
COOTBETCTBHUH CO CIIEI[HATN3aIKel MarucTepckoit mporpamMmal)(M-I1K-10).

B pe3ynbrate 0cBOEHUS AUCHUIIIMHBI 00 yYAIOLTUIICS TOJKEH:

3Hamb: 1) BO3MOXXHOCTH W OTPAaHWYCHHS NPUMEHCHHS MAJCOUXHOJIOTHYECKOTO METOJa IPH
re0JIOTUYECKUX HCCIIEI0OBAaHUAX; 2) OCHOBHbIE, HalOOJIee pacpoOCTpaHEHHBIE B I'€0JI0OrM4YECKON
JICTOMMCU WXHOTAKCOHBI, UX BO3MOXKHBIX CIIeZ000pazoBaTeNiell U MX MOJO0KEHHE B Pa3IMuHbIX
UXHOJOTHMYECKUX KIacCupUKaluuax; 3) OCHOBHBbIC MPHU3HAKU CTAHIAPTHBIX HUXHOGMauuid u
BapualMu TIyOMH uX ¢GopMupoBaHus; 4) OCHOBbl HXHOTEKCTYPHOT'O aHalu3a U OICHKU

MHTEHCUBHOCTU OMOTYypOauuu

ymems: 1) PacniozHaBaTh U UACHTU(DUIUPOBATh OMOT€HHbIE CEAMMEHTAlMOHHbIE CTPYKTYphI U
TEKCTYpbl B €CTECTBEHHBIX OOHAKEHMSIX M B KEpPHE CKBaXKUH; 2) TIpaMOTHO HAa3blBaTh U
COCTaBJISITh ONHWCAHUSI HAMJIEHHBIX MXHOQOCCUIMM; 3) pacrno3HaBaThb OCHOBHbIE MXHO(AIUHU U
YMETb IPUMEHATH 3TH 3HAHUS Ha NMPAKTUKE MPU ONUCAHUM U WHTEPIpETallK Pa3pe30B U KapHa

CKBa’XHUH

énadems. 1) UXHOIOTUYECKON TEPMUHOJIOTHEN; 2) OCHOBHBIMH METOAMKAMU HXHJIOTMYECKOTO
aHaJIM3a OTJIOXKEHWH; 3) HaBblkaMH cOopa, XpaHeHMs, (OTONOKyMEHTauuu U oOpabOTKU

uxHohocuIni

4. CTpyKTYpa U coep:KaHue TUCHUMIUIMHBI (Ha pYCCKOM U QH2IUTICKOM S13bIKAX):
OO01mas Tpy10eMKOCTh TUCIUTUINHBI COCTaBsieT 3 3aveTHbIX exawnmi, 108 4acoB, B TOM
yucie 24 JeKIMOHHBIX.

CTpyKTypa IMCUUILINHBI

Ne Paznen Bunsl yaeOHOM paboOThI, BKIIOYAs DOopMBI TEKYILETO

n/ | AUCLMILIU- § CaMOCTOSITENIbHYIO pabOTy CTY/I€HTOB KOHTPOJIS

I HBI 2. § (TpyZ0eMKOCTh B Hyacax) ycreBaeMocTH (no
3 3 HeoelsaM ceMecmpa)
> = dopma
©) oE JIEK- ceMH- | mpakxT | jaal. CaMoOCT |  [POMeKYTOUHOI

2 | uu HaphbI 3aHs- | paboTel | paboTa aTTeCTaluN (10
THA cemecmpam)
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Couepma}me JUCHUIIJIMHBI .

1.

BBenenne. Ilpenmer u 3amaun MajJeoOMXHOJIOTHYECKUX HcchenoBanuil. Crnenuduka
UXHOQOCCWIIMH 10 CPaBHEHUIO CO  CKEJIETHbIMH  MCKOIAEMbIMM  OCTaTKaMH.
[TaeoHTOIOrNYECKOE, [aJIE0IKOJIOTUYECKOE, cTparurpaduueckoe u
CeIMMEHTOJIOTHYECKOoe 3HaueHne uxHogoccwinil. CoBpeMEHHbIE M UCKOMAEMBbIE CIIE]Ib
KU3ZHENEATENbHOCTU. VIcTOpUS CTAaHOBIEHUS U Pa3BUTHUS NAJIEOMXHOIOIUH (2 yaca).

OcHoBHbIe TOHATHS W omnpeneaenusi. Ciensl x)u3HenesaTeNbHOCTH. MXHODOCCHINY.
[IceBgouxuodoccunuu. buoreHHbIe CTPYKTYpbl HEOIMPENEICHHOIO CHCTEMAaTHYEeCKOIO
noyioxeHus. VIXHOCTPYKTYphl M HUXHOTEKCTypbl. MxHouenos. Creapl XO0XIeHUs,
TOpOKKH U TponuHKU. [llaxTel, TOHHENHU, rajepe, KaMepbl, MEePEeMbIYKU (IIMPEHTHI).
AKTHBHOE U TIAaCCHBHOE 3amoyiHeHue. buorypo6anus. buormuder (2 aca)

Bonpocbl  cucrematnkm W KJaccupukanuu. [IpuHnmnel  kimaccudukanuu
uxaopoccwmii. Krnaccudukamus O.C. BsmoBa. ®opmanbHas Mopdosorudeckast
knaccudukanusa. Krnaccudukamuss 1O XapakTepy COXpPaHHOCTH. TOMOHOMHUYECKHE
knaccudukanuu H.b. BaccoeBnua, A. 3eiinaxepa u A. Mapruncona. [loBeneHueckas
(oronmoruueckasi) kmaccudukamus A.3eitnmaxepa u ee sBoiouua. CoBpeMEHHBIE
TEHJCHIIMM CUCTEMAaTHKH uxHOo(occwmmii. VXHOBUABI M UXHOPOABL. TakcoHBI Oolee
BBICOKMX KaTeropui (2 yaca).

Opranusm u cy0cTpat B najeouMxHoJ0oruu. B3anmoneiictBie opranusma u cyocrpara.
Crenpl Ha MOBEPXHOCTH M BHYTpU ocanaka. Tsepmoe muo (hardground), msirkoe mHO
(softground), u motaoe aHo (firmground). 3aBrcHMOCTh HXHOPOCCHIMI OT XapakTepa
cyoctpara. Creasl cBepiaeHMs W cienbl pbiThi. KapOOHaTHBIM M TeppPUTE€HHBIH
cyoctpatsl. CkanbHblil rpyHT. [lecuanoe quo. Mnuctelii rpyHT. (2 daca).

N36pannbie uxHodoccuauu. Creasl aprtpormog u  Tpuiaoburos: Protichnites,
Diplichnites, Cruziana, Rusophycus, Isopodichnus. Cuctembl TyHHENEH PpOOLIHMX
opranm3moB: Thalassinoides, Ophiomorpha, Palaeophycus, Planolites. IIpocteie HOpkH
cBepiieHuss W peiThs: Skolitos, Monocraterion, Amphorichnus, Gastrochaenolites,
Trypanites, Arenicolites, Pseudopolidorites. (2 gaca).

N3opannbie uxnopocemnuu. Crensl yepBeobOpasHbix opranm3mos: Diplocraterion,
Rhyzocorallium, Zoophycus; Xemocumbuontsr: Chondrites; 3Be3uarsie HXHOGOCCHITHN:
Asterichnus; Aptpodurmuasr:  Arthrophycus, Daedalus, Phycodes. T'mpoxopTuisi.
I'padormuntuasr: Helmintoidea, Spiroraphe, Nereites, Paleodiction. (2 gaca).

N3opannbie uxuodoccuaun. Bergaueria, Scolicia, Protovirgularia; CrupanbHbie
uxnodoccwmu:  Cochlichnus,  Spiroscolex, Spirophycus. IlceBnouxnodoccuimu.
JuareneTndeckue CTpaykTypsl. (2 yaca).




8. IlaseomxHonoruyeckue coodmecrBa. [lonarne wuxHOcooOmecTBa. CTpykTypa

uxHocooOmectB. Cymneprnosunus  (Hanmoxenue) uxHodoccunuii.  KommosutHas
UXHOTEKCTypa. IXHOTEKCTypBl B €CTECTBEHHBIX OOHaKCHHAX U B KEPHE CKBaXKHH. Ponb
muarenesa. [lceBgounxnodoccmuuu. (2 gaca).

Konuenuus wuxnodaumii. Jlurodanuu, O6uodaunu m mxunodauuu. barumerpudeckas
cxema uxHodamuit A. 3eitiaxepa, u ee npuiaoxxkeHus. CoBpeMeHHasi cxeMa MXHODAIHA.
OTKpBITO-MOpCKHE ~ MXHO(ANMU: TCHIOHUXHYCOBasi, CKOJHMTOBAs, Kpy3HaHOBas,
300(uKycoBas U HepeuToBas. MxHodanuu, 3aBUcUMBIE OT cyOcTpara: TpUIIAHUTOBAs,
TEpell0JINTOBAs, THETUXHYCOBask M riioccudyHrutoBas. KoHTHHEHTaIbHbIE MXHOAIUH:
CKOCHHEBAsi, MepMHUeBas, KompuHHc(]epoBas, UeIUPOpPMHUEBAs, OIHTPAJAUXHYC-
OKTONOAMXHYCOBass M TEePMUTHXHYycoBas. MxHoduuu, oOcCHOBaHHBIE Ha cienax
103BOHOYHBIX. OTKIIOHEHMS OT CTaHAapTa Breijenenue u npociiexxuBanue nxHodanmii. (2
yaca).

10. MuTepnperanusi ycJOBUIl OCagKOHAKOIUIEHHS N0 uXHOGoccuwausam. [nybuna u

IUIOTHOCTh OmoTypOanmu. HacelmeHHocTh ocanka KuciaopogoMm. Mxuodoccumum,
XapakTepHble s TailanuToB, TYpOUAUTOB, TEMIIECTUTOB U MepeoauToB. OnpeaencHue
IYyOMHBI 3po3uH 110 UXHOpoccuwusaM. CKOPOCTH 0CaTKOHAKOIUICHUs. batuMmerpudeckast
30HAJILHOCTh UXHO(poccuuid. [TocTpoeHune najgeodbaTuMeTpruuecKuxX KpUBbIX. (2 daca).

11. Uxnodoccunum B cexkBeHTHO# crparurpadgum. [laneouxHonoruueckuil aHamus B

CeKBEHTHOI crpaturpaduu. Maentudukamus xirodeBbix moBepxHocTeil. [loBepxHOCTD
MaKCHUMAaJIbHOTO 3aTOIUIeHHs. ['paHuiel cekBeHuuii 1-ro u 2-ro poaa. TpancrpeccuBHas
noBepxHocTh. Maentudukaims 6eCKUCIOPOAHBIX COOBITHI U COOBITUN TOHHON a’palvu.
[ToBTOpsieMocTh MXHOMOCCHIINI B pa3pe3e U TUArHOCTUKA TPAKTOB CEIMMEHTAIIMOHHBIX
cucreM. (2 gaca).

12. Uxnodoccuiinu BO BpeMeHH U mpocTpaHcTBe. V3MeHeHHe ri1yOuHbI OHOTypOanuu c

TEUYEHUEM T'€OJIOTUYECKOTO BPEMEHH. DBOJIOIMOHHBIA TPEH]I B Maneo0aTUMETPHIEKOM
pacripesielleHu UXHO(QOCCHIUN. DBOJIOLUS CIEJOB CBEpJIEHUS. DBOJIIOLHUS CJIENIOB
peiThsi. UMxHodoccmnuu maneo3osi, Me30308 U KaitH0305. COBpEMEHHBIC CIIEIBI
KHU3HEIEATEIPHOCTH.  3aKOHOMEPHOCTH  SBOJIIOLIMM  CIIEAOB  KHU3HEIESATEIbHOCTH.
[TpakTnueckass mnaneouxHosnorus: Pabora Ha oOHaxeHuu. PabGora ¢ KepHOBBIM
matepuanoM. Coop oOpa3ioB u qokyMeHTarus. JJaboparopusie ruccnenoBanus. (2 yaca).

Structure of the course:
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Content of the course:

1. Introduction. Scope and purposes of paleoichnological research. Specifics of
ichnofossils in comparison to body fossils. Paleontological, palaeoecological,
stratigraphical and sedimentological significance of ichnofossils. Traces of recent
animals (neoichnology) and trace fossils (paleoichnology). History of ichnological
research. (2 hours).

2. The main terms and definitions. Trace fossils. Ichnofossils. Pseudoichnofossils.
Biogenic structures of uncertain systematic position. Ichnostructure and ichnofabric.
Ichnocenoses. Tracks and trackway. Shafts, tunnels, galleries, cameras, schpreits. Active
and passive filling. Bioturbation. Bioglyphs. (2 hours).




10.

11.

Problems of classification and systematic. Basic principles of trace fossils
classification. Classification introduced by O.S. Vialov. Formal morphological
classification. Classifications based on mode of preservation. Toponomical
classifications by N.B. Vassoevich, A. Martinsson and A. Seilacher. Ethological
classification of A.Seilacher and its modifications. New tendencies in systematic of
ichnofossils. Ichnotaxonomy. Ichnospecies and ichnogeneras. Ichnotaxa of higher ranks.
(2 hours).

Trace maker and substrate in paleoichnology. Animal and substrate interaction.
Traces on the surface and inside of sediment. Hardground, softground and firmground.
Ichnofossils preservation and substrate consistency. Borings and burrows. Carbonate and
terrigenous substrates. Rockground. Sand bottom. Mud bottom. (2 hours).

Selected ichnotaxa. Traces of arthropods and trilobites: Protichnites, Diplichnites,
Cruziana, Rusophycus, Isopodichnus. Burrowing networks: Thalassinoides,
Ophiomorphids, Palaeophycus, Planolites. Simple burrows and borings: Skolithos,
Monocraterion,  Amphorichnus,  Gastrochaenolites,  Trypanites,  Arenicolites,
Pseudopolidorites (2 hours).

Selected ichnotaxa. Traces of worm-like animals: Diplocraterion, Rhyzocorallium,
Zoophycos. Chemosimbionts: Chondrites. Star-like trace fossils: Asterichnus,
Asteriocites. Arthrophycids:  Arthrophycus, Daedalus, Phycodes. Gyrochortids.
Graphoglyptids: Helmintoidea, Spiroraphe, Nereites, Paleodictyon (2 hours).

Selected ichnotaxa. Bergaueria, Scolicia, Protovirgularia; Spiral traces: Cochlichnus,
Spiroscolex, Spirophycus. Pseudoichnofossils. Diagenetic structures. (2 hours).

Trace fossils associations. Structure of the associations. Superposition of ichnofossils.
Composite and compound structures. Ichnofabrics in natural outcrops and drill cores.
Significance of diagenesis. (2 hours).

Concept of ichnofacies. Lithofacies, biofacies and ichnofacies. Bathymetric zonation of
ichnofacies. Ichnofacies scheme of A. Seilacher and its significance. Modern
developments and evolution of the Seilacher’s scheme. Softground marine ichnofacies:
Psilonichnus ichnofacies, Skolithos ichnofacies, Cruziana ichnofacies, Zoophycos
ichnofacies and Nereites ichnofacies. Substrate-controlled ichnofacies: Glossifungites
ichnofacies, Trypanites ichnofacies, Gnathichnus ichnofacies, Teredolites ichnofacies.
Invertebrate continental ichnofacies: Scoyenia ichnofacies, Mermia ichnofacies,
Coprinisphaera ichnofacies, Termitichnus ichnofacies, Celliforma ichnofacies,
Octopodichnus-Entradichnus ichnofacies. Vertebrate ichnofacies. Deviations from the
standard ichnofacies model. How to define and trace ichnofacies. (2 hours).

Trace fossils as indicators of sedimentary environments. Depth and density of
bioturbation. Oxygenation of the sediment. Ichnofossils typical for tidalites, tempestites,
turbidites and pereodites. Tiering. Depth of erosion and ichnofossils. Rate of
sedimentation and ichnofossils. Bathymetric curves based on ichnofossils (2 hours).

Trace fossils and sequence stratigraphy. Paleoichnological analysis in sequence
stratigraphy. Identification of the key surfaces. Maximum flooding surface. 1% type and
2" type sequence boundaries. Transgressive surface. Identification of the anoxic events
and events of oxygenisation. Identification of sedimentary systems tracts based on trace
fossils (2 hours).



12. Ichnofossils in space and time. Depth of bioturbation through geologic time.
Bathymetric distribution of trace fossils through the geologic time. Evolution of borings.
Ichnofossils of Paleozoic, Mesozoic and Cenozoic. Traces of recent animals. Evolution
of trace fossils. Practical paleoichnology. Work with natural outcrops. Study of drill
cores. Collections and documentation. Laboratory studies (2 hours).

5. PekoMeH1yeMble TeXHOJIOTHM:

Jlnst opranu3anuu 3aHATHH 10 Kypey ''TlameomxHomornueckuii aHanmu3" HEOOXOIUMBI
MYJIBTUMEAUMHBIN POEKTOP, KOMITBIOTEP, SKPaH U JI0CKA.

For the course “Paleoichnological analysis” it is necessary: notebook, multimedia
projector, screen and black board.

6. OueHoOYHBIE CPeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIlMHU 110 UTOraM OCBOEHUS JMCUUILIMHBI (Ha PYCCKOM U AH2TUNICKOM A3bIKAX)'

[TpumepHBIii TepeueHb KOHTPOJIBHBIX BOIIPOCOB IS MPOBEACHUS TEKYILEH (KOHTPOIbHbBIE
paboThl) U MPOMEKYTOUHOM (3a4eT) aTTECTAIUU:

1. Cnenpl Ku3HEACSITENLHOCTH, NXHOPOCCUIUH U TICEBIOUXHO(POCCUITHH.

2. Tlaneonrtomormveckoe, NaJ€0IKOIOTUIECKOE, CTPATUTPAPHUECKOE U
CEIMMEHTOJIOTMYECKOE 3HaUeHNE NXHO(DOCCUITUH.

3. IpuHnune! kaaccupuKauu UXHOPOCCHITUH.

4. Tlouarue mxHoTakco0asuca u ero 3Ha4YeHUE.

5. Tononomuueckue knaccudukannu H.b. BaccoeBuua, A. 3eiinaxepa u A. MapTtuacoHa.

6. IloBeageHueckas (3ToJOTHUECKas) KiacCUpUKAIUA UXHOPOCCHITU.

7. CoBpeMeHHbIE TEHACHIIUN CUCTEMAaTUKN MXHO(OCCHITHIA.

8. Cnensl cBepiieHUA U ciieqbl phIThsa. CXOJICTBO, pa3inyine U AUarHOCTHKA.

9. Cnenpl aptpomon u TpuiiooutoB: Protichnites, Diplichnites, Cruziana, Rusophycus,
Isopodichnus.

10. Cucremsl TyHHene# poromux opranu3MoB: Thalassinoides, Ophiomorpha,
Palaeophycus, Planolites.

11. TIpocteie HOpKH cBepIiieHus U poiThs: SKolitos, Monocraterion, Amphorichnus,
Gastrochaenolites, Trypanites, Arenicolites, Pseudopolidorites.

12. Caensl ¢ mepembrukamu: Diplocraterion, Rhyzocorallium, Zoophycus.

13. I'pacdhormuntumsr: Helmintoidea, Spiroraphe, Nereites, Paleodiction.

14. TlceBpouxHohoccummn.

15. TloHsATHE UXHOCOOOIIECTB M UX CTPYKTYpa.

16. Cynepnosunus nxHodoccnmii. KoMrmo3uTHas 1 KoMnayHIHasE UXHOCTPYKTYPHI.

17. IXxHOTEKCTyphl B €CTECTBEHHBIX OOHAKEHHSX U B KEpHE CKBaXXHH. Pob nuarenesa.

18. Konnermus nxaodaruii. CpaBHeHene ¢ TuTodanusMu 1 OnodanusMu.

19. batumerpuueckas cxema uxHodauuit A. 3einaxepa 1 ee MPUI0KEHUS.

20. OTKpBITO-MOPCKHE UXHODAINH U UXHO(DAINH, 3aBUCMBIE OT CyOCcTpaTa.

21. KoHTHHEHTAIbHBIE HXHO(AITHIH.

22. VIxnodarwu, BbISIsEMBIC TIO CJIe/IaM TO3BOHOYHBIX.

23. batumeTpruecKTe MOCTPOEHUS 10 UXHODAIUIM.

24. KoHrenmust HIXHOTEKCTYP. THITBI HXHOTEKCTYD.

25. KoHnenmms nXHOTUIbIUI.

26. O1leHKa HHTEHCUBHOCTH OMOTYpOAIIHH.

27. DTaxXHOCTHh OMOTYpOaIUu.

28. OneHKa CKOPOCTH 0CaIKOHAKOTUICHUS 110 MXHO()OCCHITHSIM.

29. OnpeneneHue rIyOHHBI 3PO3UU IO UXHOPOCCHITUSIM.

30. UxHOpOCCHINY, XapaKTepHBIC I TalHaTUTOB, TYPOUIUTOB, TEMIIECTUTOB 1
NIEPEOIUTOB.



31. [TaneonxXHOJIOTUYECKUN aHATTU3 B CEKBEHTHON CTpaTurpadum.

32. JlnarHoCTHKA KIIFOYEBBIX CEKBEHC-CTPATUTPAPUUECKUX TOBEPXHOCTEH 110
UXHO(POCCHITHSIM.

33. Unentudukanus OECKUCIOPOIHBIX COOBITUI U COOBITUI JOHHOH a’spaluu 1mo
UXHO(POCCHITHSIM.

34. TloBTOpsieMOCTh UXHO(POCCHIIUI B pa3pe3e U IMarHOCTHKA TPAKTOB CEUMEHTAIIHOHHBIX
CHCTEM.

35. Uxnodoccnnmu, BakHbIE s cTpaTurpadudeckux mocrpoeHuit. Kpysnanosas
crparurpadus.

36. MxHooccnianu MeIKOBOHBIX TEPPUTEHHBIX 00CTAHOBOK OCa/IKOHAKOIIJICHHUS.

37. Uxnohoccnianu AeTbTOBBIX 00CTaHOBOK.

38. UxHopoccniany NpuiIvBHO-OTIMBHBIX 00CTAHOBOK OCAAKOHAKOIICHHS.

39. UxHodoccnmmu riy00KOBOIHBIX TEPPUTEHHBIX 0OCTAHOBOK OCaIKOHAKOIIJICHHUS.

40. IxHodoccunmu MeKOBOJAHBIX KapOOHATHBIX OOCTAHOBOK OCA/IKOHAKOIIIICHHUS.

41. Uxnopoccnnuu pudoB 1 UIOBBIX XOIMOB.

42. Ixuodoccunuu riayo0oKOBOJHBIX KapOOHATOB.

43. Uxnohoccninnu Ha rpaHulle KeMOpUs U TOKeMOpHsi. ATpOHOMUYECKAast PEBOFOIIHS.

44, DBONIOIMOHHBIN TPeH] B 0aTUMETPUYECKOM paclpeaeIeHUnn UXHO(POCCUITHIA.

45. Uxnodoccnianu naneo3os, Me303051 1 KalHO3041.

Preliminary list of control questions for attestation:

1. Trace fossils, ichnofossils and pseudoichnofossils.

2. Paleontological, palaeoecological, stratigraphical and sedimentological significance of

trace fossils.

Principles of trace fossils classification.

Ichnotaxobasis and its significance.

Toponomic classifications of N.B. Vassoevich (1953), A. Martinsson (1965) and A.

Seilacher (1953, 1964).

6. Ethological classification of trace fossils.

7. Modern tendencies in systematic of ichnofossils.

8. Burrows and borings. Differences, similarities and diagnostic.

9. Traces of arthropods and trilobites: Protichnites, Diplichnites, Cruziana, Rusophycus,
Isopodichnus.

10. Burrowing networks: Thalassinoides, Ophiomorpha, Palaeophycus, Planolites.

11. Simple vertical traces of boring and burrowing: Skolitos, Monocraterion,
Amphorichnus, Gastrochaenolites, Trypanites, Arenicolites, Pseudopolidorites.

12. Biogenic structures with spreites: Diplocraterion, Rhyzocorallium, Zoophycus.

13. Graphoglyptids: Helmintoidea, Spiroraphe, Nereites, Paleodiction.

14. Pseudo-traces.

15. Ichnological assemblages and their structure.

16. Superposition of ichnofossils. Composite and compound structures.

17. Ichnofabrics in natural outcrops and drill cores. Diagenetic enhancement.

18. The ichnofacies concept. Comparison to lithofacies and biofacies.

19. Bathymetric model of ichnofacies distribution by A. Seilacher and its consequences.

20. Softground marine ichnofacies and substrate-dependent ichnofacies.

21. Invertebrate continental ichnofacies.

22. Vertebrate ichnofacies.

23. Studies of sea-level changes based on ichnofacies.

24. Concept of ichnofabrics. Types of ichnofabrics.

25. Concept of ichnoguilds.

26. Measurement of intensity of bioturbation.

27. Tiering of bioturbation.

28. Rate of sedimentation and trace fossils.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Estimation of the depth of erosion based on ichnofossils.

Ichnofossils typical for tidalites, tempestites, turbidites and pereodites.
Paleoichnological analysis in sequence stratigraphy.

Identification of the key sequence stratigraphic surfaces based on trace fossils.
Identification of the anoxic events and events of oxygenisation based on trace fossils.
Identification of sedimentary systems tracts based on trace fossils.
Ichnofossils significant for stratigraphy. “Cruziana stratigraphy”.

Ichnofossils from shallow marine siliciclastic environments.

Ichnofossils from deltaic environments.

Ichnofossils from tide dominated environments.

Ichnofossils from deep-water siliciclastic environments.

Ichnofossils from shallow-marine carbonate environments.

Ichnofossils of reefs and mud mounds.

Ichnofossils of the deep-water carbonates.

Ichnofossils of the Precambrian/Cambrian boundary. Agronomic revolution.
Evolution trend in bathymetric distribution of ichnofossils.

Ichnofossils of Paleozoic, Mesozoic and Cenozoic.

7. YueOHO-MeTOIHYECKOe H HH(POpPMALMOHHOE 00ecneueHne TUCIUIIHHBI:
a) OCHOBHAsI JIUTEpaTypa:

1.

Hw

Mukynam P., [IponoB A. 2006. [Taneouxnonorusi. Beenenne B U3ydye€HHE HMCKOMAEMbIX
CIIEIOB KU3HEIEATENbHOCTU. ['eomornyeckuil MHCTUTYT Akanemuun Hayk Yemickoit
PecniyOmnuku. Ipara, c. 1-122.

Bromley, R.G. 1996. Trace fossils. Biology, taphonomy and applications. London,
Chapman & Hall, p.1-361.

Seilacher, A. 2007. Trace Fossil Analysis. Springer-Verlag, Berlin, p. 1 — 226.

Buatois, L., Mangano, M.G. 2011. Ichnology. Organism-Substrate Interactions in Space
and Time. Cambridge University Press. Cambridge, p.1-358.

Knaust, D., Bromley, R. (eds.). 2012. Trace Fossils as Indicators of Sedimentary
Environments. Developments in Sedimentology. V.64. Elsevier, Amsterdam, p. 1-924.

0) IONOTHUTENIBHAS JIUTEpaTypa:

1.

2.

3.

Bsnos O.C. 1966. Crnenpl KU3HEASATEILHOCTH OPraHU3MOB U MX IaJ€OHTOJIOIMYECKOe
3Hauenue. Kues. «HaykoBa mymkay, c. 1-164.

I'ekkep P.®. 1980. Cnenpl Oecrno3BOHOYHBIX M CTUIMAapUM B MOPCKHUX OTJIOXKEHUSAX
HIDKHETO KapOoHa MockoBckoi cuHekiu3bl. M., «Haykay, c.1-84.

I'ekxep P.®. 1983. TapoHOMHUYECKHE U IKOJIOTHYECKHE OCOOCHHOCTH (ayHbl U (IIOpHI
TJIaBHOTO AieBOHCKOTO moiisi. M. «Haykay, p. 1 — 142,

B) porpammHoe o0ecriedenue u MaTepHeT-pecypcsl:
1. http://www.envs.emory.edu/ichnology/images.htm

8. MarepuanbHO-TEXHHYECKOE O0ecneyeHne M CUUITUHbI:
Jiga 3aHsaTH HEOOXOMUMBI CTaHAAPTHAS ayJUTOPHUS, MYJIbTUMEIUWHBIA IPOEKTOp,

KOMIIBLIOTCP, 3KpaH U JOCKA.

The main requirements for the course are: standard class room, multimedia projector,

notebook, screen and black board.

9. Kparkoe conepxaHue IMCUMILUINHBI (AHHOTALMSA)

HxHomorus — 310 YUYCHHC O ClICaX, TAKUX KaK OTIICYATKN KOHEYHOCTEH U/HUIIH APpyrux

JacTeu Tena JKUBOTHOI'O, HOPKAaX PBIThbS U CBEPJICHHUA, OCTABJICHHBIX Ha ITIOBEPXHOCTHU OCaJKa
HJIK B €ro TOJIIC JPCBHUMU OPraHu3MaMu. 9TO HHTEHCUBHO Ppa3sBUBAOMAACA B TOCICOAHUC I'OJAbL


http://www.envs.emory.edu/ichnology/images.htm

JTUCIUTIIINHA, HAXOJSIIAsACs HA CTHIKE MajIe00NOJIOTHH, CEIMMEHTOJIOTUH, CTpaTurpaduu u
naneoreorpaduu. B Kypce naieonxHOIOTHYECKOTr0 aHalln3a MPUBOIUTCS 0030p OCHOBHBIX
MOAXO0B, UJIeH U METOJIOB, CBSI3aHHBIX C U3yUYEHUEM CJIEIO0B KU3HEACATEIHHOCTH U
paccMaTpUBAETCS UX TEOPETUUYECKOE U MPAKTUUECKOE 3HAUCHUE. AKIICHT JIeJaeTcs Ha
METOMKAX MXHO(]AIMAIBHOTO aHAIN3a U aHAJIN3a UXHOTEKCTYP, aKTUBHO UCIIOJIb3YIOIIMXCSI
P TIOUCKE U Pa3BEIKE MECTOPOKICHUMN YTICBOAOPOIHOTO CHIPbSI.

Ichnology is the study of trace fossils, such as trackways, burrows, and borings, created in
substrate or on its surface by living organisms. It is an increasingly important field, having
recently been transformed into a multifaceted science at the crossroads of many disciplines such
as palaeobiology, sedimentology, stratigraphy and palaeogeography. The course of
“Paleoichnological Analysis” systematically covers the conceptual framework of the discipline
and a wide breath of its applications. It emphasizes methods of ichnofacies analysis and
ichnofabric analysis which are widely used by oil industry professionals in reservoir and
exploration geology.

10. YueOHo-MeTOANYECKHEe PEKOMEHIALNH /ISl 00ecniedeHHsI CAMOCTOSITeJIbHOI padoThI
CTYHEHTOB:

1) Creapl )U3HEACITEILHOCTH — MHIUKATOPBI CTPATUTPAPUISCKUX IEPEPHIBOB.

2) Crenpl )KU3HEEATEIBHOCTH ONPEICIIEHHOTO PETHOHA U OTIPEICIIEHHOTO BO3PACTHOTO
MHTEepBaja (Ha BbIOOD).

3) Cnenpl )XU3HEESITEIBHOCTH — UHAMKATOPbl 0OCTAHOBOK OCa/IKOHAKOIIJICHHUS.

PazpaGoTumnkm:

I'eonornueckuii uactutyt PAH (I'MH PAH), Beayuuii Hay4Hbli COTpYAHUK J1a00paTOpUu
crparurpadun paneposos A.B. J[poHOB.

Pabouwii Tenedon: 8-(495)-959-30-17, mobunbHbIi Tenedon: 8-911-762-27-55, e-mail:
dronov@ginras.ru

IKCIEePTHI:
PI'Y Hedtu u raza umenu 3aB. xadeapoi
.M. I'yOkuna JUTOJIOTHH, TIpodeccop [TocTtHuKOB A.B.
3A0 «MuMI'O» I'en. upexrop lNaspuos C.C.

[Tporpamma omoOpeHa Ha 3aceqaHuu YueHoro coBeTa ['eonorudeckoro dakynprera MI'Y
pOTOKOJ Ne oT

Jexan
reosiornyeckoro gaxyiabrera MI'Y,
aKaJeMUK J.YO. IlymapoBckuit



Developers:

Geological Institute Russian Academy of Science (GIN RAS), senior staff scientist,
A.V. Dronov: 8-(495)-959-30-17, 8-911-762-27-55, e-mail: dronov@ginras.ru

Experts:

1. Gubkin Russian State University of Oil and Gas, Faculty of geology and geophysics of oil and
gas, Department of lithology and system researches of lithosphere, Head of cathedra, professor
A.V. Postnikov, 8(499)233-95-64, APOSTNIKOV@gqubkin.ru

2. The closed joint-stock society “Modeling and monitoring of geological objects”. General
manager S.S. Gavrilov, 8 (926) 637-97-99, info@mimgo.ru
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