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AJTbIOJIOMMYECKASA BUOCTPATUMPADYIA HEKOTOPbIX PAHHE-
MUOLIEHOBbIX OT/TOXKEHUM CEBEPO-BOCTOYHOW MYCThIHN
(ETUMET)*

OTnoXeHWs paHHero mvoueHa B ebenb eHetpe (CeBepo-BocTouHas mycTbiHS) 3aeratoT cpeau
O/MFOLEHOBLIX W 30LEHOBbIX  OTMIOXEHWA. OHM  COCTOAT  MPEUMYLLECTBEHHO U3 PErpeccuBHbIX U
TPaHCTPECCMBHBIX  CMELLaHHbIX  KPeMHUEeBO-KapboHaTHbIX  0Cafo4HbIX  MOPOA  MOPCKWMX  MENKOBOAWIA.
JivutocTpaturpadmyeckn paHHeMUOLIEHOBbIE OT/IOKEHUS NpefcTas/eHbl opMaLmeii Mappa, cocTosLeli (CHU3Y
BBEPX) M3 YeTbipex pa3pe3os: Arpyg, Cagat, Xommart n eHede. Bbinv n3ydeHbl 1 onucaHbl fBa paspesa: ebenb
eHete  Mebenb Arpys. B paspesax Cagar u eHelbe KopanvHOBbIE KpaCHble BOAOPOCN YacTO BCTPeYanch B
Bufe (hparMeHTOB, KOPOK W POAONMTOB. Cpean HWX HalifeHbl KpynHble ¥ Menkue GopaMUHUGOpDbI, KOpabl,
UFNIOKOXME, [ABYCTBOpYaTble MOMMOCKW, OPHOXOHOrMe MLAHKW. W3ydeHHble YneHbl (hopMauun COCTOAT U3
[ONOMUTU3NPOBaHHbLIX  MOPOf, 00pa3oBaHHbIX  KPYMHBIMU U MeNKUMKU  061OMKaMu  B1ONOrMYecKoro
MPOMCXOXAEHNA, BKMOYas POAONWTBLI A0 3 CM B AvameTpe. B pesynbTate nccnefoBaHus 6bino BbisBaeHO 14
BUJOB KOPa/IMHOBBIX KPacHbIX Bogopocreid. 3 pogos Hambonee maccoBo passumsancs Lithophyllum, 3a Hum
cnepytoT Mesophyllum spp., Lithothamnion spp. n Spongites spp. BepTvikanbHoe pacrpegeneHvie KopannHOBbIX
KpacHbIX BOfOPOC/EN B W3y4eHHbIX paspe3ax MO3BOMWIO Pasfe/nTb PaHHEMWOLEHOBbIE OTNIOXKEHUS Ha fBe
NoKa/bHble KOpa/IMHOBbIE BOAOPOC/EBbIe 30HbI (CHM3Y BBepX): 30HY Lithophyllum ghorabi (Bkntouaet Cagar) u
30Hy Mesophyllum iragense (BkntouaeT NeHede).

PogommTbl Gbinn  McCnefoBaHbl MO CReAytOLWMM NapameTpam: pasmepbl, (opMma, MacCUBHOCTb,
CUMMETPYS, (JOPMbI POCTa BOAOPOCHEN, X BUAOBOE pa3HOO6pasmne, Hannume aNMBUOHTOB NN CBEPAALLMX (IOPM.
3TV NoKasaTenu OTPaXatoT 3KOMOrMYECKMe OTNUMA MEXAy [BYMSA M3yyeHHbIMW pa3pe3amu. CpaBHeHve
nonysAUMiA POLONNTOB BbISBIIO Kak O6LLMe YepTbl, TaK 1 3HaUYUTeNbHbIe OTANYMs. Monynauumu pogonnTos U3
[ebenb [eHepe (hOPMMPOBA/IUCL B HU3KO3HEPreTUYECKMUX YC/IOBUAX W XapaKTepuaytoTCcs MOpuUCTbIMU
POLONMTaMW C BbICOKOV NEPBUYHOI MOPUCTOCTLIO, MHOTAA BCTPEYAOLMMICS SNMGUOHTaMM, MPOCBEPIEHHBIMU 1
TONCTbIMW Ta/l/IOMamMn KOPanIMHOBbLIX BOZOPOC/el W 6onblueil nx accumeTpuein. Hanpotus, B ebenb Arpyg
nonynsAuys pofoaMToB (HOPMUPOBasiaCb B BbICOKOIHEPTETUYECKMX YCMOBUSX MOPCKUX MENKOBOAWA, U €W
npucywmn 6onee MObUIbHbIE CUMMETPUYHBIE POAOINTBLI C TOHKAMU KOPa/IMHOBLIMUA TaioMamMu, NMOKPbITbIMU
3NM6MOHTaMK.

KntoueBble CNnoBa: KOPa/IMHOBbIE KpacHble BOAOPOCAM, PaHHUA MWOLEH, BMAOBOE
pasHoobpaswve, mopdgonorus, Ervner.

BeepgeHue

MwoLeHOBbIE MOPO/b! LMPOKO pacnpocTpaHeHbl B CeBepo-BocTouHOM nycThbiHe,
HepaBHOMEPHO MNepecnamBas  KPeMHWEBO-O6/IOMOUHbIE  OT/IOXKEHUA HE  MOPCKOro
NpouncXoXxaeHus (KpacHoBaTble 40 KOPUYHEBATLIX MECKW, MECHaHWKX W rpaBuii) Bo3pacTa
onuroueHa (Sadek, 1959; Metwalli, 1963; Said, 1990). B Brae 06LLIMPHbLIX 0GHAXKEHWIA OHK
3aHMMAatOT BMAaAMHbLI, OKPYXKaloLLMe 30LEHOBbIE TOMOrpagnyeckme BO3BbILLEHHOCTY, Kak,
Hanpumep, ebenb ATaka, F'ebenb OBelibea, Mebens Aby Tpeidus n M'ebens dnb Manana
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Yn baxapus (puc. 1). 9TU ocagoyHble NMopoAbl NPeAcTaBAsSOT COOO TpaHCTPECCUMBHO-
PErPECCUBHYIO CMEHY C/I0EB OT HWXKHEro, 06pa30BaHHOIO KPeMHWEBO-06/10MOYHbLIMU
OTNOXEHNAMWN MOPCKMX MENKOBOAWIA, [0 BEPXHEro, B KOTOPOM 3a/1eratoT MefKOBOAHbIE
N3BECTHSAKOBbIE BOAOPOC/EBLIE aCCOLMALIMMN, XapaKTEPHbIE AN COBPEMEHHbLIX YMEPEHHbIX
nnatpopm. MUOLEHOBLIM OT/IOXKEHWSIM 3TON 0671aCTU MOCBALLEHbI MHOTFQUUCIEHHbIE
nyénukauum, OOMbLUMHCTBO U3  KOTOPbIX KacaeTcs npobnem  ctpaturpagumn, a
COAepXKaLLMecs B HUX MUKPOGoccunmMm nub ynomuHarotes (Sadek, 1959; Metwalli, 1963;
Souaya, 1963a-c; Cherif, 1966; Hamam, 1966; Said & Metwalli, 1966; Ghorab & Marzouk,
1967; Abdallah & Abdel Hady, 1968; Farag & Sadek, 1968; EI Gamal, 1971; Al Ahawani,
1977; Cherif & Yehia, 1977; Hermina et al., 1989; Said, 1990; Said, 1990; Nebelsick &
Kroh, 2002; Abdel Ghany, 2003) (cM. cxemy).

CxeMa nuTocTpaTurpadmyeckoin Koppensumm ¢ ykasaHneM MecTOMOI0XEHUS MUOLLEHOBBIX NOPOJ, B
CeBepo-BocTouHOM NycThIHe (M0 faHHbIM pa3HbIX aBTOPOB)

Sadek bdallah National Ismail &
Mepviog adex, Abdallah & Start. Sub- Said, 1990 Abdel Xamag, 2007
1926 & Abdel Hady, Committee Ghany
1959 1966 1976 ' 1999 '
BepxHee- BepxHsas dopmaums dopmaums
MMWOLLEHOBbIN cepusa M3 Xaryn Xaryn
dopmaums
CpepnHe- CpepgHsas dopmaums TeHedpe dopmauus dopmauus dopmauus
MMWOLIEHOBBIV cepus M2 Xommar (popmau:Mﬂ eHede Xommar Xommar
Xommar
PaHHe- HwxHaAs dopmauyms dopmauyus dopmauus dopmauus
MVIOLLEHOBBIV cepus M1 Capgar Capgar Capat appa
MepBoe cneunanbHoe UCCneaoBaHMe KOPaJIMHOBLIX KpPacHbIX BOAOPOCNEN

le6enb [eHepe ObINO npoBegeHo Coaivia (Souaya, 1963a), onucaBlWMM W MpPO-
WNOCTPMPOBaBLLIMM 13 BUAOB KOPa//IMHOBbLIX BOAOPOC/EA W YCTaHOBMBLUUM [Be
NOKa/bHble BOAOPOCNeBble MOA30HbI (CHWM3Y BBepx): Archaeolithothamnium cyrenicum
Raineri n Lithophyllum ghorabii Souaya. 9nb Faman (ElI Gamal, 1971) akTMBHO M3yyan
MWOLIEHOBbIE HACbILLEHHbIE BOAOPOCSIMM OT/IOXKEHWS B HEKOTOPbLIX 06/1aCTAX CEBEPHONO
ErunTa, B T. Y. B paitoHe Tpacchbl Kanp-Cysau, 1 Nokasan Haimume B HUX MHOTOYMCIEHHbIX
KOpPaN/IMHOBBIX KpacHbIx Bogopocneil. HepgaBHo (Imam & Refaat, 2000) 6binn Takke
M3yyeHbl MUOLIEHOBbIE OT/I0XKeHNS Bagy AByp B 10XXKHOM CuHae, B KOTOPbIX 06HapyXeHO
15 BUAOB KOpPai/IMHOBbLIX BOAOPOC/EA M OMMCaHbl [Be JIOKalbHblE BOLOPOCNEBbIE 30HbI
(cHm3y BBepx): Lithothamnium undulatum n Mesophyllum sanctidionysii.

Jlntoctpaturpadmsa

OTNnoXeHns paHHero MuoueHa B CeBepo-BoCTOYHOW MyCTbiHE, OCOGEHHO B
paiioHax [ebenb eHethe n Arpyg, NpefcTaBfieHbl YEPefYHOWMUMUCH PErPECCUBHBLIMA 1
TPaHCrPECCUBHBIMU  OT/IOKEHUAMU, COCTOALWMMU U3 OB/IOMOYHBIX  KPEMHUEBLIX U
Kap6oHaTHbIX 0CafouHbIX Mopoj. Halle mccnefoBaHWe OblN0 MOCBALLEHO MMEHHO 3TUM
[BYM palioHaMm. V3ydeHue nutocTpaTurpadmy JaHHOW TeppuTopumM MoKasano, UTo 34echb
npeAcTaB/eHa ToNbKo (hopMaumsa Mappa, B KOTOPOI pasnuyatoT YeTbipe CNos CHU3Y BBEPX:
Arpyg, Capart, Xommat u leHede (El Gamal, 1971).
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dopmauua Mappa

3Ta (opmauys bbina Brepsble BbigeneHa Ghorab & Marzouk (1967) B ebenb
"appa Ha Tpacce Kavp-Cyal, Ansa XapakTepucTMKy MOPCKUX MUOLLEHOBBIX OT/IOXKEHWIA 3TOW
obnactn. 3nb laman (ElI Gamal, 1971) B wuccnefoBaHUM MUOLIEHOBBLIX PUDOBBIX
M3BECTHSKOB HEKOTOPbIX Pa3pe3oB ceBepHOro ErvnTa HedhopmaibHO pasgenun gopmaumio
eHedhe Ha YeTbIpe COCTaBAAOLLYMX. VIX MOAPO6HaNA XapaKTepucTHKa NpuBeLeHa HUXE.

1. Arpya. BnepBble 6bln1 OnuMcaH U HepopManbHO YCTaHOBMEH b amanem
(El Gamal, 1971) ons o0603HauyeHWUs HWXHero nogpasfena gopmaumu appa B ceBepo-
BOCTOYHOM ErunTe. 3TOT CMOWA COCTOUT NPENMYLLECTBEHHO M3 06/TOMOYHBIX KPEMHMEBBIX
OT/IOXKEHWIA, HEPABHOMEPHO MEPEKPbIBAOLLMX OIMIOLEHOBbIE MOPOAbI M MOACTUNAKLLNX
cnegytowmii 3a HUM cnoil CagaT. JInTonoruyeckn OH 06pa3oBaH KpPYMHO3EPHUCTbIM
MecYaHWKOM, aieBpUTOM W M3BECTKOBbIM MECYAHMKOM, MEPEMEXAEMbIM  TOHKUMM
MecYaHWKO-M3BECTHAKOBLIMW MjacTaMu. 3TOT C/IOA CBepPXy 3aBepLUaeTCs FOpU30OHTabHO
C/IOUCTLIM aNEBPUTOM, MEPEMEXAIOLLMMCSH TOHKMMM NPOC/IONKaMU MECHaHUKOB U YIS,
Wcmamn n Abpens TaHm (Ismail & Abdel Ghany, 1999) wu3yyanum NNaHKTOHHble
(hopamuHMGopbl, cofepxawiuecs B crioe Arpya, M 06HapyXwin cregytowue Bugbl:
Globigerinella sp., Globigerinoides altiaperturus, G. parawoodi, G. immaturus, G. primor-
dius, G. trilobus n G. quadrilobatus, 4TO MO3BOAMNO AaTMPOBaTb 3TOT CHOW Kak
paHHeMMWOLEeHOBbIA  (BypauranmaHckuii  nepuog). OHM  Takoke MNOATBEPAUAM  CBOHO
[ATUPOBKY MpWY NOMOLLM 0O6bI3BECTBNEHHOr0 HAHOMMAHKTOHHOro Buaa Helicosphaera
ampliaperta (NN4 no: Martini, 1971). NccnegoBaHme makpodayHbl 3Toro cnos (Nebelsick
& Kroh, 2002) noka3ano 3HauMTeNlbHOE CKOMEHMe CKeNeTU3MPOBaHHBLIX OCTaTKOB TaKMX
BUAoOB, Kak Parascutella spp., Parascutella deflersi, a Takke Amphiope bioculata,
Clypeaster acclivis n Echinolampas ampla, uto sBnsetca y6eautesibHbIM aprymeHTOM B
nosb3y AaTMpPOBaHWs cnos Arpy4 paHHMM mMuoueHom (BypauranvaHckuid nepyog). Kpome
TOro, aBTOP HACTOALLEr0 COOOLUEHMS M3yYan MecHaHUKO-WU3BECTHSKOBbIE U HEKOTOpble
aneBpuTOBbIE OT/IOXeHUA B [ebenb eHede M 0BHapYXW MNAHKTOHHbIE U GEHTOCHbIE
accoumaymu, coctosLime npenmMyllecTBeHHo n3 Catapsydrax unicavas, Dentoglobigerina
venezuelana, Globigerina ciperoensis, Globigerinoides primordius n Globigerinoides
trilobus ¢ 6eHTOoCHbIMM Bugamm Lepidocyclina undosa, L. canelli, Elphidium sp.,
Heterostegina sp., Siphonina tenuicarinata, Miogypsina sp., 0OTHOCALWMMMKCA K 30He M1 B
noHumaHun beprpeH ¢ coasT. (Berggren et al, 1995). Haauume nonepeyHo
nepenniaCTOBaHHOIO MecYaHWKa, aneBpuTa W TOHKMX CMOEB 60ratoro OKameHenocTAMU
MecYaHWKOBOIO W3BECTHAKA CBMAETENbCTBYET O TOM, UTO OT/OXEHWUS 3TOr0 €105 Obln
06pa30BaHbI B YC/TOBUAX PEYHBIX — PEYHBIX-MOPCKMUX U MOPCKNX MENKOBOLMIA.

2. Cagat (BOOPOCNEBOHOCHbLIN €noii). Brnepsble ycTaHoBeH b Mamanem (El
Gamal, 1971) ans 0603Ha4YeHUs HKHER yacTn dhopmauun MeHede Ha Tpacce Kaup-Cyau.
3aneraeT Hafg cnoem Arpyg u nof cnoem XommaT. JIMTOMOrMYecku OH 06pa3oBaH
MPenMyLLeCTBEHHO 6e/biMA [0 XKeNTOoBaTo-0enbiX, TBEPAbIMM, OT BOLOPOCMEBbIX A0
pUOBbLIX W3BECTHAKamMW, 6GOraTbiMM OKaMEHENoCTAMK, CO  3HAYMTENbHOW  Aonel
KOPa//IMHOBBLIX KOHKpeumnin (cocTanaoT 30-50 9% nopodbl). Takke MNpUCYTCTBYHOT
[BYyCTBOpYaTble MOJUIOCKW, MLUAHKK, Cepnynuipl, OPIOXOHOTVE, MOPCKME €XU U
OTZeNIbHbIE OAMHOYHbIE W KOMOHWa/IbHbIE KOpai/bl. ABTOP OTMETW/, YTO 3TOT C/ON
COCTOMT M3 HECKO/TbKUX POAO/IMTOBLIX FOPU3OHTOB (COCTOALLMX M3 CKOM/IEHWIA POAO/INTOB,
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KOPa/INIMHOBBLIX KOPOK W MOPCKMX MLUAHOK), NEpPeMeXatowmnxcsd TOHKMMU niaactamu
MecYaHUKOBOI0 W3BECTHAKA. ITW POJO/IMTOBbIE FOPU3OHTLI Gonee ToncTble B [ebenb
leHede (25 M), uem B ebGenb Arpys (9 m). B cnoe Cafat Takke MHOr0 OKaMeHesbIX
OCTaTKOB KPYMNHbIX [LOHHbLIX (hopaMuHudep, Takmx kak Miogypsina spp., Heterostegina
spp. u nepepa6oTtaHHoi Leipdocyclina spp. Lepudg (Cherif, 1963) uccnegosan MUKpo-
MakpodayHy 3aToro cnos. HepaBHo (Ismail & Abdel Ghany, 1999) 6bina nogpo6HO
myuyeHa MukpothayHa Cagata M 06HapyXeHbl Cnefytowme KpynHble 6GeHTOCHble
thopamuHucopsl:  Operculina complanata, Heterostegina heterostegina, Miogypsina
intermedia. 3TOT cnoil 6bln1 AaTMPOBAaH KaK pPaHHEMMOLEHOBbIV (BypaurainaHcKuii
nepnop). Mbl TWaTeNbHO M3y4YnInM ero M O0OHapyXXuu, 4YTO B HEM Cofeparcs
NpPevMYLLECTBEHHO KpYrHble AOHHbIe (opaMmuHudgopsl, B T. 4. Miosorites americanus,
Neorotalia mexicana, Stillostomella caribbea, Heterostegian sp., Planostegina costata,
P. heterostegian n Operculina complanata, 4To CBWAETENLCTBYET O MPUHALIEXHOCTU
3TOro cfos K 30Ham M2 — M3 no beprpeHy (Berggren et al., 1995). /3 npeacTasuTeneii
MakpodhayHbl 06HapyxeHbl Ostrea plicatula, Ostrea verleti, O. frondosa, Clypeaster
intermedius 1 C. subdecagonus. BbIsiB/ieHHble MpPeACTaBATENN MUKPO- U MakpoayHbl
Mo3BOMIAIOT  AaTMpoBaTb 3TOT CAOA MEepuofoM paHHero mwoueHa (BypguranvaH).
Jlntonornuyeckunidc  coctas, MuKpodhayHa ¥ POLOMUTHbIE KOPA/IMHOBbLIE accoLmauum
CBMAETENLCTBYHOT O TOM, YTO [aHHbIA Cnov hopMUPOBANICS B YCNOBMAX TENIbIX MOPCKUX
MecToo6uTaHuiA, 6naronpuaTHLIX 4ns 06pasoBaHWs pugoB.

3. XommaT. JTOT Cfoit BnepBble Obin ONUCaH W yCTaHOBMEH 3nb amanem
(Gamal, 1971). OH 3aneraeT Hag cnoem CagaT W, OAHOBPEMEHHO, MOACTWMAET CAOi
eHede opmaumm Mappa B CeBepo-BocTouHONM NyCcTbiHe. TOALMHA 3TOro cfost B ebenb
eHethe cocTaBnseT 5 M, a B ['ebenb Arpyg oHa gocturaet 50 M. JIUTONOTMYECKU COWA
06pa30oBaH MPEUMYLLECTBEHHO 06/I0MKaMi 0CafO4HbIX MOPOJ, BK/IHOUAKOLLMX MECYaHWK,
aNeBpUT U TIMHY, TNEPEC/IOEHHbIE TOHKMMMW MacTamy 60raTbiX OKaMeHenoCTAMU
MecYaHUKOBbIX M3BECTHAKOB. MpK U3YyYeHUWN NNAHKTOHHbLIX (hopamMUHUGOP AaHHOTro cnos
(Ismail & Abdel Ghany, 1999) BbisiBfieHbl criegytowime Buabl: Globoquadrina dehiscens,
Globigerinoides altiaperturus, G. parawoodi 1 G. trilobus, 4To NO3BONSET OTHECTN BPEMS
BO3HVMKHOBEHUS AaHHOTO €0 K paHHeMy muoueHy (BypauranvaHckomy nepuogy). 3T1oT
C/OA NULIEH MPUCYTCTBMA KaKMX-MB0 KOPaMHOBLIX BOAOPOC/EN, 3a WCKIHOYEHMEM
HECKONIbKMX — MepepaboTaHHbIX  (hparMeHTapHbIX KOPOK, BCTPEYEHHbIX B MjacTax
MecYaHWKOBbIX W3BECTHAKOB. Hannuve nomepeyHO MepensacToBaHHOrO MecYaHWKa,
6100rMYecKy NepenacToBaHHOTO aneBpuTa U TOHKMX C/I0EB 6OraToro OKameHesnocTaMM
MecYaHWKOBOIO W3BECTHAKA CBMAETENLCTBYET O TOM, YTO OT/IOXKEHWUS 3TOFO C0s Gblnu
06pa30BaHbI B YC/IOBUAX PEYHbIX — PEYHBIX-MOPCKMX 1 MOPCKUX MENIKOBOLMIA.

4. eHedpe. Cnoit BnepBble OblN YCTaHOBMEH M onucaH Mopabom n Map3ykom
(Ghorab & Marzouk, 1967) B 'e6enb MeHedbe. OH NpeAcTaBAseT Camytd BEPXHIOK YacTb
thopmayum appa B CeBepo-BocTOUHOI MyCTbIHE W 3aHUMAET CoW ToNWMHOM oT 20 M B
le6ens leHetpe o 26 m B [ebenb Arpya. Jlutonormyecku croii o6pasoBaH npe-
MMYLLECTBEHHO KOpPa//IMHOBLIM BOJOPOC/EBbLIM W3BECTHSIKOM, MEPEC/IOEHHBIM TOHKUMM
nnacTamy NeCYaHNUKOBOIO U3BECTHSKA U O4eHb TOHKUMM MPOCNOKaMN TeEMHO-3€e/1eHOBAaTO-
Cepolt rnHbl. MccnegoBaHue NAaHKTOHHLIX opammuHmgop atoro cnos (Ismail & Abdel
Ghany, 1999) BbisiBuno cnegytowme suabl: Globoquadrina dehiscens, Globigerinoides
altiaperturus, G. parawoodi, G. trilobus, G. bisphericus, G. obliquus, G. primordius u
Globigerina ciperoensis, 4To fgaTvpyeT ero paHHemuoueHOBbIM (BypauranuaHckum)
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nepuogom. Tlo MHeHuto aBTopa, Haxogka Globigerinoides primordius sBnseTcs
COMHWTENbHOW, TaK Kak 3TOT BWA VMMeEeT O4YeHb Masblii CTpaTurpaduueckuii apean u
HMKorga He BCTpedaetcsa ¢ G. bisphericus n G. obliquus. JlnTonornyecknii cocras,
MuKpodayHa MU pOAO/UTHbIE KOPa//IMHOBLIE accoumauun CBUAETENLCTBYOT O TOM, 4YTO
3TOT €10V (HOPMMPOBA/ICA B YC/IOBUAX TEM/bIX MOPCKUX MECTOOBMTaHWIA, 61aronpuaTHbIX
Ans obpasoBaHMa pudoB.

Martepuansl 1 MeToibl

W3ydeHHble MaTepuasbl OTHOCSATCS MPEVMMYLLECTBEHHO K PaHHEMUOLEHOBbIM
(BypaurasimaHcKim) KOPa/l/IMHOBLIM BOZOPOC/EBbIM M3BECTHSIKAM M3 cnoeB Cafat U
leHede hopmaumm [appa, pacronoXeHHOW B MeCTHOCTsX [ebenb eHede u Arpya,
CeBepo-BocTo4HasA MycTbIHSA. 3TU BOAOPOC/EBbIE KOP//IMHOBLIE OT/I0XKEHWS TOMLLMHOM
o 40 M 3aneral0T Ha CMeLIaHHOM KapboHaTHO-KpPeMHMEBO-06/10MOYHOM ckaTe. OHu
M3BECTHbI M B Apyrux 4actax Kampo-Cysukoro paiioHa — B o6nactsx Capgat, ebenb
Xombepa u Tlebenb [appa. MogpobHoe wuccnefoBaHWe Maneoskonorum u - auwnii
BOZOPOC/NEBbLIX W3BECTHSKOB MPOBOAMTCA aBTOPOM B HacToswee Bpems. M3yyeHbl u
MpoaHann3MpoBaHbl TOHKME cpesbl. O6pasubl OTOMpanM B MecTaxX MOBEPXHOCTHbIX
06Ha)KeHUIA KOPa//IMHOBLIX OT/IOXKEHWUIA W POAOAMTOB. [ecsiTb MOMMPOBaHHbIX MIACTWH
OblM M3rOTOB/IEHbI U 3aTEM W3Y4eHbl MPU MOMOLWWM Mynbl UM GUHOKyNsipa. Pasmepsl
K/IETOK W CKOMNEHWIA N3MEPANN NO pUCYyHKaM, NPeAcTaBneHHbIM B paboTax BonbkepuHra ¢
coaBT. (Woelkerling et al., 1993) n Pacepa, Munnepa (Rasser & Piller, 1999). 3mepeHus
BbIMOMHANN MNpU  nomowmM Mukpockona (x500). B paboTe MpuHATa TepMUHOMOMUA
BonbKkepuHra Ans  AMarHOCTUYECKUX, aHaTOMUYECKMX, TaKCOHOMMYECKMX MPU3HAKOB
(Woelkerling, 1988) n dopm pocta (Woelkerling et al., 1993).

Mopdonorus 1 pacnpocTpaHeHne KopanIMHOBbIX BOA0POC/Iel

KopannvuHoBble KpacHble Bogopocnu (Corallinaceae, Rhodophyta) sBnsTCA BaXXHbIMU
Nase0aKoorMuyeckMmu nokasaTensmu. Vix accoumanmm v Tunbl hopM pocTa B COYETaHUM C
JaHHbIMK neTporpaguyM U CeAUMEHTONIONMN MOFYT TMPUMEHATLCA 1S OMpeseneHus
YCNIOBWIA OKpYXKatoLLeli cpeabl B nepuof ux obpasosaHus (Bosence, 1983; Nebelsick et al.,
2003). KopannvHoBble BOAOPOCAM — 3TO BaXKHelLUMe KOMMOHEHTbl PaHHEMMWOLEHOBbIX
n3BECTHsIKOB cfioeB CapaT u eHede, obpasytowme ao 80 % 3Tmx daunii. B nsyyeHHOM
maTepuasne KopasfIMHOBbIe KPacHble BOAOPOCAN BGblnv NPeACcTaBneHbl 04eHb Pa3HO06pasHO
— NAEHTUMMLMPOBAHO 28 BMAOB, OTHOCALMXCA K 10 pogam. M3 HUX Hambonee 3aMeTHYI0
ponb urpanu Lithophyllum Lithothamnion, Mesophyllum, Sporolithon, Spongites wu
Lithoporella. MpeacTaBuTeNM 3TUX POAOB Halle BCEro BCTPeYasMCb B KOPKax, Ha Kopaniax
M OPYIrUX CKENeTU3NPOBAHHBIX 3/IEMEHTAX, OT/IOMaHHbIX BETKaxX U B (hOpMe POLOSIUTOB.
Kak KpycTO3Hble HereHuWKynsaTHble opMbl M3 noacemeiicTBa  Meloisioideae,
coctasniatowme 6onee 90 % BbISABIEHHbIX (DOPM, TaK W FEHUKYNATHbIE MPeACTaBUTENN
KopannMHOBbIX Bogopocneli (nogcemeiictBo Corallinoideae, 10 %) Havubonee uacto
BCTpeYanunch 1 6bian 06MbHbI B HUXKHEN YacTu cnos Cagat dopmauum MeHede.

W3pepka BcTpeyanack 3eneHas Bogopocnb Halimeda sp. n3 cemeiicta Codiaceae
(Cholorophyta). Pa3Hoo6pa3ve KOpan/IMHOBLIX BOLOPOC/EN B W3YyYeHHOM MaTepuane
[0BO/IbHO BbICOKO — OMpefieNleHo M OnmucaHo 23 TakcoHa. B BOLOPOCNeBOM COO6LLECTBE
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npeobnaganM MefKOBOAHbIE KOPa//IMHOBbIE BOZOPOCAW W3 TPYNMbl IMTOMUNIONAOB
(Lithophyllum), nepemexatowiMecs WHTepsasamuM  LOMUHUPOBAHMA  Meno6e3omioB
(Mesophyllum n Lithothamnion) ¢ He6onbLIoR Npumecbto cnoponTumes (Sporolithon), n
fanee — mactonopongpl (Spongites n Neogoniolithon), gfoMuHMpytoLWMe B BOAOPOCNEBON
accoumaummn 13 6onee rny6okux otnoxeHui. Lithophyllum prelichenioides n L. ghorabi
coctaBnsatoT 6onee 30 % BbISBNEHHBIX KOPaNIMHOBLIX BOAOpOCNei. Buasl popos
Lithophyllum n Mesophyllum BbICTynatOT B KayecTBe [OMMUHAHTOB B OONbLUMHCTBE
BOAOPOCNEBbIX accouuaumin. [MpegctaButenn pogoB Lithothamnion wn  Sporolithon
BCTpevatoTcs [OBONbHO pefko B BUAE OTAe/bHbIX 3k3emnnspos. Lithoporella spp.
BCTPeYaeTCs B BUAE MOHOCTPOMHbLIX KOPOK, OBW/IbHO MHKPYCTUPOBAHHBLIX (hparMeHTamu
KOpPasnoB, KPYMHbIMU LOHHbIMU (hopaMuHUBOpaMn U APYrUMU BUAMU KOPa/IMHOBbLIX
BOZOPOC/EN, KOTOpble 00bIYHO BCTPEYAKOTCA B BUAE U3METbUEHHbIX (DparMeHTMPOBaHHbIX
3epeH, 06pa3oBaHHbIX M3 MPUKPEN/IEHHbIX KOPOK W, HEPeAKO, BULOU3MEHEHHbLIX, YTO HE
Mo3BONAET UX UAEHTU(MKaUMPoBaTb. OHM 06bIYHO (DOPMUPYIOT CBOOOLHbIE KOPKW, HO
[0BO/IbHO PefKO U B OCHOBHOM B accouuaumu ¢ OTAEbHBIMU KONOHWUAMW KOpPasioB, Un
06pa3ytoT BOJIOPOCNEBLIA CMOW, yCTUMalOWMA TBepable cy6cTpathl. [Apyras dopma
CYLLIECTBOBaHWS KOPa//IMHOBbIX BOAOPOC/EN — 3TO BETBALYMIACS TaslloM, BCTPeYatoLuiics
B BMAE Clabo CXKaTbIX BETBEWA.

OcHoBHble (hOpPMbl POCTa, BCTpeYatoLmecs B M3yUeHHbIX 06pasuax, npuBefeHsl
HIXe.

1. BeTBM KOpa/I/IMHOBLIX BOAOPOC/E. BeTBM KOpasMHOBLIX BOAOPOCHEN
BK/OYAlOT fABa Tuna ¢opM pocta. lMepsas opma pocta npeacTaBneHa OTAeSbHLIMU
BETBALLMMUCA HethparMeHTUPOBaHHLIMK TannomMamu, BTopas — HedparMeHTUPOBaHHbLIMU
MHOTOC/OVHbIMM  06pa30BaHMAMU, COCTOALMMU MPEUMYLLECTBEHHO U3 KOPaIMHOBbLIX
BOAOPOC/Eil. STOT TUM BETBE KOPa/IMHOBLIX BOAOPOC/ENA OT/IMYAETCA OT GO/bLUIMHCTBA
pOJOUTOB (Camas pacnpocTpaHeHHas (opma pocta) ABYMSi YETKUMU MNpU3HaKaMu:
MEHbLUMMM pasmepamyt (MeHee 2 CM) WM OAHOHAMpPaB/MEHHbIM XapakTepoMm pocTa. JTa
(hopma pocTa 3HAUUTENIbHO PacnpocTpaHeHa B BepxHei yactu cnos eHede dopmavmm
appa (6roknacTUYeckas 3epHUCTas (ayns) U MeHee pPacnpocTpaHeHa B HUDKHER 4acTu
cnos CafiaT Toi ke hopmaLmu.

2. MNMpuyKpeneHHble KOPa/I/IMHOBbIE KOPKO0bpasHbie opMbl. MpuKpenneHHble
KOPa/IIMHOBbIE  KOPKOOGpasHble  (hOpMbl  OMMCLIBAKOT  KakK  HejparMeHTUPOBaHHbIE
[OP30BEHTPASIbHO OpPraHM30BaHHbIE C/IOM, COCTOSLLME W3 KOP&/IMHOBLIX BOLOPOCAEN
(Rasser, 2000). MpuKpeneHHble KOPalIMHOBbLIE KOPKOOOpa3Hble (POPMbl Pa3fenstorT Ha
ABa TuMa Ha OCHOBe uuMcna ob6pasylowux ux BuAoB. [lepBblii TWN nNpeacTaBneH
OAHOC/NOVHbIMK ~ KOpKamu, Hanmpsmyto  06pasytoliymMmncs  noeepx  OGUMOKIACTUYECKMX
(hparMeHTOB; B MCCMELOBaHHbIX MaTepuanax Hamboniee pacnpocTpaHeHbl B HUX Oblan
npeactasuteny pogos Lithophyllum u Lithoporella. OgHocnoliHble BOAOPOCEBLIE KOPKU
COCTOSIN rnaBHbIM 06pasom m3 Lithophyllum prelichenioides (Hanbonee 06WbHLIA BUA,
KOMIMYEeCTBEHHO MpEBbILLAOLLMIA M0G0 apyroi Bug us poga Lithophyllum) un L. ghorabi
(BTOpOIi Hanbonee 06UMbHLIA BUf, KOTOPbIA NPeMMYLLECTBEHHO Pa3BMBA/ICS B accoLmalmnm
C MLAaHKaMM W KOJIOHM3NPOBasl Kopaiibl), a Takke L. pseudoamphiroa. BTopoit Tvin
npeacTaBfieH MHOMOC/OMHLIMU KOpKaMK, PacTyLMMK NOBEPX KOPaiIoB, MLUAHOK WK
KPYNHbIX hopamMuMHUGOp. ITOT TUM KOPOK, 06pasoBaHHbIX KOPas/IMHOBLIMU KPacHbIMMU
BOZOPOCAAMU, Yallle BCEro BCTPEYAeTCA B BUAE MEPECNOEHHbIX BOSHWUCTbIX KOPOK
TonwmHoi 30-500 MKM 1 06bIYHO YepefyeTcs C 06bI3BECTBNEHHLIMU DOopaMUHUGOpamMu,
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06pasytoLmMmMy KOPOTKMe NpoTybepaHUbl U KOpoTKuMe HUTW (Tabn. 1, 1). OHKM Takxe
BCTPeYaloTcs B BUAE BKIIOUEHMIA Ha KPYMHbLIX GEHTUYECKUX (hopaMUHUGOpax, Taknx Kak
Amphistegina spp. 1 Heterostegina spp., NOKPbIBAKOT Tesia MLLIAHOK U UTNIOKOXMX, & Takxke
Kopannbl.

3. PogonuTbl. 3TO HenmpuKpenneHHble 06pa3oBaHus, 6onee 2 CM B AMAMETpE,
HarofioBUHY  COCTOfILLME W3 HETeHWKYNATHbIX  0ObI3BECTBNEHHBLIX  KOPa//IMHOBbLIX
Bogopocneii (Bosence, 1983). WMHorga WX OMUCLIBAOT Ha OCHOBaHWM BbISIB/IEHMS
pasHOHampaB/ileHHOro pocTa Ans TOoro, YTobbl OTAENWTb OT OAHOHAMPaBNEHHbIX BETBEN
KOpPaNIMHOBBIX BOAOPOC/NE. POJONNTBI YacTO HaxofAaT B NpubpexHbix Bogax (Wehrmann
et al., 1995) Ha rny6uHe 6onee 200 m (Adey & Macintyre, 1973; Bosence, 1983; Littler et
al., 1991) OwHeprus BOAbl BbICTYMAET BaXHbIM 3KOMOrMYECKMM  (haKTOpOM  pac-
MPOCTPaHeHWs1 POJONWNTOB, MOCKOMbKY KOHTPOAMPYET pacrnpocTpaHeHve TpaBOosAHbIX
XVBOTHbIX (Steneck, 1985) n BnnseT Ha (hOPMbl POCTa U TAKCOHOMUYECKYIO CYKLLECCUIO
(Braga & Martin, 1988). PojonuTbl O4YeHb PacnpocTpaHeHbl B OT/I0XEHUSX PaHHEro
MuoueHa B Mabanb MeHede B BUAE HENPUKPENIEHHbIX BOJOPOC/IEBBIX Y3E/IKOB AUAMETPOM
0T 2 o 6 CM, NMPEMMYLLECTBEHHO COCTOALUMX W3 HEreHWKYNATHBLIX OObI3BECTB/IEHHbIX
KOPaNNMHOBbLIX KpacHbIX BOZOPOCMel. [ns 3TUX POAOAMTOB TakKXKe XapaKTepHbl
pa3nnyHble TUNbl Ghopm pocTa (puc. 2).

BONMbLUMHCTBO ~ POJOAMTOB  OKPYr/ible [0  AWUCKOBUAHBIX U CIOUCTO-
KOHLEHTPUYECKME CO  3HAUUTE/NIbHLIM  KONMYECTBOM OT/IOXKEHUI WA CKPEnsatoLLmMX
BELLECTB MeXAy cnoamu. [na OfHUX W3 HUX XapakTepHo npeobnafjaHne pofoB
Lithophyllum, Lithothamnion, Mesophyllum, Sporolithon, ¢ He6osbWwKWMKU NpUMecAMU
Spongites u, n3pegka, Lithoporella. Horga BHYyTpW pofonMTOB Hapagy C YNOMAHYTHIMM
BbILLE KOPa/IMHOBLIMU BOLOPOC/ISAIMU BCTPEYAIOTCA CepnyNufbl, MLUAHKW, BEPMETUABI, a
Takke (hopaMUHUGOpPbl. F4p0 3TOW (POPMbI pocTa COCTOMT MPEMMYLLECTBEHHO U3
OMOKNACTUYECKMX 3M1EMEHTOB B (hopme (hparMeHTOB KOPasioB UM PakoBUH MO//IHOCKOB.
[pyroit Tn pogonnMToB 06pa3oBaH UCKUMTENLHO Kopkamu Lithophyllum u Lithoporella.
BHyTpM  pogonuta MOXHO — pasinuMTb  HECKOMbKO  (pa3  pocTa,  pasfeneHHbIX
MHTPa3pO3MOHHLIMU MOBEPXHOCTAMM, MPOXOAALLMMU Yepe3 OblBLUME MNacTUHKM. Mexay
NNaCTUHKaAMWU  HaxofaTcs OMOKNACTUYECKME BKIOYEHUS B BUAE HEMPUKPENeHHbIX
Y3€/IKOB HEreHUKYAPHBIX NNaCTUHYATLIX MHKPYCTUPOBaHHbIX Ta/IOMOB U (hopairaimTos,
B KOTOPbIX TOHKMIA WHKPYCTUPOBaHHbIA KOPaIMHOBLIA TailoM poc BMecTe ¢ 6onee
KpPYMHOo# hopamnHntopoi.

B 3aBuCMMOCTM OT HanMuMs WAM OTCYTCTBUSA SAApa POLONUTHI AeNaT Ha
6esbafepHble M AaepHble. MMepBblii TUN MpeAcTaBieH HEreHUKYNATHBIMU POLOUTaMY,
NPesnoNoXnTENbHO 06pa30BaHHbIMK MyTEM CBEPTbIBAHWS KOPa//IMHOBLIX KOPOK. 3TOT
TUN MeHee PacnpoCcTpaHeH B M3y4YeHHbIX MaTepuanax u pegko BCTpevancs B cnoe Capat
thopmauun eHedpe B Mebenb Mappa. BTopoli Tvn, sgepHble poaonnTbl, Mbl pasgensem B
JaHHOI paboTe Ha fBa NoATuna B 3aBMCMMOCTM OT TOro, 4TO hopMupyeT ux fapo. K
MepBOMY MOATUMY OTHOCATCH TUMUYHBIE POJOUTLI C AAPOM, 06Pa30BaHHLIM hparMeHTamu
KOpPannoB WU PakoBUH MOJIOCKOB (Tabn. |, 2), B HUX JOMUHMPYIOT NPeMMyLLECTBEHHO
npeacTasutenn menobesomg m3 pogos Lithophyllum u Lithothamnion ¢ npumecbto BMAOB
Lithoporella sp., Mesophyllum sp. u, u3peaka, Sporolithon spp. Cepnynuapsl, MLaHKK,
BEPMUTUBI N UHKPYCTUPOBaHHbIe (DOPaMUHUMDEPDI TaKXKe MOTYT HAXOAUTHCA BHYTPU 3TUX
POLONMTOB BMEPEMELLUKY C KpacHbIMM BOAOPOCAAMM. Takol Tun 6UOKIacTUYEeCKoi
accoumalmm xapakTepeH Ans MenKoBOAWiA MOPCKMX NnaTthopm yMepeHHO 30HbI (Bosence,
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1990). BTopoii TN pogonnToB — CEPMy/MAOBbLIE Y3e/KKN, 06pa30BaHHbIe UCKIKUNTENBHO
yepBAYHbIMU TpybKkamu cepnynng (Tabn. I, 1) ¢ BkaroueHusmMKn Bnaos poga Mesophyllum
spp. (npeumywectBeHHo Mesophyllum  sanctidionysi n  Mesophyllum  laffittei ¢
He6onbwnMm npumMecsmy  Lithophyllum spp. u, u3pegka, Lithoporella sp.). WHorga
BOZOPOCNY BCTPeYatoTCs B BUAe OTAE/bHbIX BOAOPOCNEBLIX Y3€/KOB KPYMHbIX POLONTOB
(3-5 cMm), COCTOALMX M3 CBEPHYTbIX KOpPai/MH, HO 3TOT TUM OYeHb peaoK. Haamuwe
POLONMNTOB XapakTepHO AN CnoeB, 3aneratowmx Ha rayourHe ot 70 4o 90 m (Adey &
Maclntyres, 1973).

OCHOBHbIe 4epTbl POAO/INTOB

PogonuTbl nM3yyanu € y4eTOM HECKONbKUX KpUTepueB, 06bIYHO 0O0YCNaBAMBAIOLMX KX
OKOHYaTeNbHbI BHELLHWIA BMA. DTU KPUTEPUM B MEPBYIO 04Yepedb CBA3aHbI C YCMOBUAMM
OKpy>KatoLLeii cpedpbl. K HUM OTHOCATCS hopma ¥ pas3mepbl POAOUTOB, MX BHYTPEHHSS
CTPYKTypa, BWAOBOE pasHoobpasne, MacCMBHOCTb, COMYTCTBYHOLWAA MUKPO6MoTa
(3NnBMOHTLI 1 cBepnawme QopmMbl) M TOJLWMHA TailoMa BOZopocAn. WccnefoBaHHbIe
pojonnTbl M3 ABYX MecToobutaHuin ([ebenb eHede n ebenb Arpya) UMeOT psg
CYLLECTBEHHbIX OTAIMYNIA, CBUAETENLCTBYHOLWMX O TOM, YTO NONYASUMM POAOMMTOB B HUX
(hopMUPOBANMCh B PasNMYHbIX 3KONIOTMYECKUX YCTOBUSIX.

dopma 1 pasmepbl POSONANTOB. ST MPU3HAKM MMENN BaXKHOE 3HAYeHVe B
M3YYeHHbIX paHHEMMOLIEHOBbIX 06pasuax. O6HapyXeHbl POLONUTLI TPEX OCHOBHbIX OpM
(okpyrnas, anauncouMpHas M AMckoBuiHast). MepBas M BTopas OpMbI HAMHOIO ferye
nepemeLlatoTcs, 4Yem fauckosumaHas (Bosence, 1983). HekoTopble pojonuTbl BHELLHE
BOCMPUUMYMBbLI K MEPEKaTbiBAHUIO W ACHO AEMOHCTPUPYIOT OAHOHAMPaB/ieHHbIV PocCT,
CBMAETENbCTBYIOWMIA 06 MX cTabunbHOCTM. dopMa pPoLOUTa B 3HAUMTE/bHOW CTemneHm
3aBUCUT TaKXe OT pasMepa s4pa, KOTOPoe MOXeT ObITb OYeHb KPYMHbIM MO CPaBHEHWIO C
BOZOPOCNEBbIM NOKPbITYEM. Bosence (1983) 3ameTwsi, 4TO BOLOPOC/NEBOE MOKPLITUE U
A4PO, a TaKXKe CMNOXHOCTb POLONMUTOB BO3PACTAOT C YBeNMYeHWeM rny6uHbl. M0 Hawwmm
HabMoAeHVAM, POAO/NTLI HEBOMbLUMX pPasMepoB (2-4 €M) W OUCKOBUAHOW (POpPMbI
(nnockoit hopmbl) YacTo BcTpevanuch B cnoe CapjaT paiioHa Arpyg, CBUAETENbCTBYS O
HU3KOW 3HEPrMM U MeHbLUUX FNy6rHax. B T0 xe Bpems 60nee KpynHble pofonutsl (4-6 cm)
OKpPYI/ble A0 3ANWUMCOMAHON (hOpMbl BCTPeYaUCh NPEUMYLLECTBEHHO B NpeablayLueM,
6onee rny6okom cnoe B Febenb MeHede, CBMAETENLCTBYA O 607168 BbICOKOIHEPreTUUECKUX
MecToo6uTaHUsAX Ha 60MbLUel Fny6uHe.

CTpyKTypa pogosMToB. B  3aBMCMMOCTM OT CTPYKTYpPbl B W3YYeHHbIX
maTepmanax MOXHO BblfeNUTb TPWU TUMa poAonmToB: (1) nopucTble pofoNUTLI C BOMbLUNM
KO/IMYECTBOM MEPBUYHOIO MOPUCTOrO MaTepuana MeXAy KpyCTO3HbIMW U BETBALLMMUCS
KOpPanaMHOBbIMM BOLOPOCAAMU; (2) MacCUBHbIE POAOAWTI, MIOTHbIE, C HA3KOA NEPBUYHON
nopucTocThio; (3) NAOXO COXpaHMBLUMECS POAOAWTbI C BTOPWUYHOW MOPUCTOCTBIO,
nepeMeLLeHHO M3 ApYrMX paHee CyLeCTBOBaBLUMX MOPOf, OCOBGEHHO 30LEeHOBLIX. B
Hallem MCCNefoBaHUM Mbl NPEMMYLLECTBEHHO 0OpaLLaiv BHUMaHWe Ha fiBa NepBbIxX TWUMa,
MOCKOJIbKY VIMEHHO OHW 06pa3ytoT OCHOBHYIO YacCTb M3y4eHHbIX 06pa3sLioB. Kpowme Toro,
MEXAY HWMMW CYLLECTBYIOT YeTKWe pas/iMuvs BO BCTPEYAEMOCTM W pacnpocTpaHeHun B
M3YYEHHbIX MeCcTo06MTaHusX. [epBblii TN 4acTO BCTPEYAETCH B HWKHeW 4acTu Cnos
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CapaT n nexaulem Bbiwe cnoe eHede B lebenb eHede, Torga Kak BTOPOA Twn
pacnpocTpaHeH B cnoe Cagart B paiioHe ['ebenb Arpya,.

BupoBoe pasHoo6pasve BOAOPOCNeli B pojosvMTax. STOT MPM3HAK CBS3aH C
06LLUMM YMCIOM BMAOB KOPANIMHOBbIX BOZOPOCAEN, NAEHTU(ULMPOBAHHBLIX B U3YUYEHHbIX
o6pasyax. Okono 28 BWAOB KOPaI/MHOBbLIX KpacHbIX BOAOPOC/El Obl0 BbISBIEHO B
le6enb leHepe M okono 22 BuaoB B lebenb Arpya. MOXHO BblAenuTb Aea Tuna
POJO/IUTOB Ha OCHOBaHWM BMAOBOIO PasHOO6pa3vs KopaniuH. K nepBoMK Ty OTHOCATCA
OJHOBWOBbIE POLONUTHI, B (DOPMMPOBAHWUM KOTOPbIX YacTO MPUHUMAOT y4yacTue Takume
Buapl, Kak Lithophyllum ghorabi, Mesophyllum lemoineae wnn Lithophyllum
prelichenoides. OpgHOBMAOBbIE POJOUTHI NPEACTaBNAT C060 pegkne o6pasusl B
M3YYEHHbIX paspesax, M 3TOT Tun AOMUHMPYeET B cnoe Cagat B paiioHe e6enb Arpyg. Ko
BTOPOMY TUMY OTHOCATCS MHOrOBWAOBbIE POAO/NTBI, B KOTOPbIX AOMWHMPYHOT YeTblpe-
NATb BUAOB KOpPanavH. B HUX 00bIYHO BWAHbI MOCNEAOBATENbHOCTU Pa3NYHBIX (OPM
pocTa (nnacTuHyatas/ cton6yatas A0 BETBSALLEIACA) pasHbIX BUAOB BOAOPOCHeA. ITOT Tvn
006bI4YHO AOMUHMPYET B cnoe CaaaT dopmauum NeHede B paiioHe Mebenb MeHede.

BHYTpeHHSIA CTPYKTypa pofo/MTOB. ITOT NPU3HAK OYeHb BaXKEH A/ BCEro
nepmoga pocta pogonToB. Tak, CTeneHb aCCUMETPUYHOCTU POLOMTA 0ObIYHO OTpaXKaeT
ero HemoABWXHOCTb. Habnogannck ABa TUMa BHYTPEHHER CTPYKTYpbl POLOMUTOB: MepBbIid
TMN UMENM acCUMETPUYHbIE POAOAWTbI, 06pa30BaHHbIE MPEUMYLLECTBEHHO MYTEM
O/AHOHaMNPaBNeHHOr0 PoCcTa MaCTUHYATbIX KOPaIMHOBBLIX BOAOPOC/EHA. STOT TN oTpaxan
CTabUNbHYIO NO3ULMIO POAONMNTA Ha MPOTSHXKEHUW BCEro nepuoja ero pocta. Heckonbko
06pasLoB AaHHOrO Tuna O6HapyxeHo B ebenb Arpya. Ko BTOpoMy TuMy OTHOCATCS
CYMMETPUYHbIE POLO/NTLI, COCTOSLLME MPEUMYLLECTBEHHO M3 MHOMMX 30H pocta (0T
NNaCTMHYATbIX 40 BETBUCTO-NAACTMHYATLIX, OT CTON6GYATbIX A0 BETBAWMXCH). DTOT Tvn
CBUAETENbCTBYET O HW3KOIHEPTreTWYECKMX YCNOBWAX, T[hAe Psj  BWAOB  0bpasyeT
BOZOPOCNEBOE MOKPbITME, MPEBbILLIAOLLEE pa3Mep f4pa, a Takke CBUAETENbCTBYET O
HecTabUIbHOM MOMIOXEHWN POJOMUTA Ha MPOTSHKEHWM BCEro nepuofja ero pocra.
Pofonutbl 3TOro TuMna NpPeuMyLLEecTBEHHO Haxoawnu B cnoe Cagat opmaumu MeHede B
e6enb MeHede (puc. 3).

TonwmHa Tasoma. MHorga BHYTpU POAOAWMTOB BUAHO, YTO B MpoLecce pocTa
BOZOPOC/W MMENN Ta/I/IOM PasHOI TOMLWMHBI, N TONICTbIE T/IIOMbI YEPEeLYHTCSH C TOHKUMU
B Mpefeniax O4HOW 1 TOW Xe CTPYKTYpbl. B Apyrux cnyyasax pogonvTbl 06pasoBaHb! TONbKO
TONCTbIMM Tannomamu. OHM 4yacTo BcTpedannch B cnosx CagaT v [eHetpe thopmaumn
"eHete B ebenb MeHede, B TO BpeMs Kak B ebenb Arpyg npeobnaganm TOHKOTaIOMHble
POAOAMTLI. STOT MpU3HaK (TOMLLMHA Tanioma) JOBOMbHO BaXKEH, Tak Kak MMeeT 60/bLuoe
3HaYeHMe npu (HOPMUPOBaHUM POJOAMNTOB. [lOKa3aHO, 4YTO CYyLEeCTBYET CBA3b MeXAy
3KOMOTMYECKMI YCNOBUAMWU MECTOOBUTaHUA W TOMLLMHOW TanioMa, a TOHKUE TaiioMbl
06bIYHO pacTyT U pa3BMBaKOTCA ObICTpee, YeM ToncTble (Steneck, 1985; Nebelsick et al.,
2003) (puc. 4).

3NUbUOHTBLI M cBepnswwme (opMbl. BOAbLIMHCTBO M3YYeHHbIX POLOMMTOB
CHapy>Xu MOKpbITbl 3nubuoHTamu  (cenynugamu, MwaHkamu — (Chielostomata u
Cyclostomata) 1 MHKpPYCTUpPOBaHHbIMK KPyMHbIMU thopamuHudopamm (Amphistegina sp.,
Miogypsina sp. 1 Heterostegina sp.). 9TOT NMpW3HaK He MMeEeT GOMbLLIOrO 3Ha4YeHUs Ans
MOHUMAHWA TreHesuca POLOMNTOB, HO CBUAETENLCTBYET O TECHbIX B3aMMOOTHOLLEHUAX
MEeXay PacTyLUMMW POAOUTaMM U CBA3AHHON C HUMMW MUKpodayHoi. Pogonutel 6onee
WHTEHCUBHO MOKPbITbI 3MMbuoHTamMu B cnoe Cagat qopmauum MeHede B Mebenb Arpyae,
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yem B 'ebenb MeHethe. [pyroii SPKWIA NpPU3HAaK POAONMTOB — 3TO CBEp/sLLME OpraHn3MbI
BpO/e ABycTBOpYaToin Lithophaga sp., 06Hapy>KeHHOI B HEKOTOPbIX pogonutax B ebesnb
leHedbe. [aHHbI NpU3HaK MpeAnonaraeT CyLWecTBOBaHWE MEPUOAOB OTCYTCTBMSI pocTa Y
pogonuToB. HekoTopble aBTOpPbI MPeAno/araloT, 4TO CTereHb NeppoOpPUPOBaHHOCTY
ABNSIETCA (yHKLUMeER NPoAo/HKUTENBHOCTU Bo3aeincTKs (Bosence, 1985, Rasser, 1999).

BuocTpaTturpatmsi KopasMHOBbIX BOAOPOCEN

Bonpocam 6uocTpaturpadgmu KopasIMHOBbIX BOAOPOC/EA W3yvyaeMoil TEppUTOpuM, W
Ervnta B LENOM, MOCBSILLEHO O4YeHb Maso Nyb6nMKauwil, YTO CBA3aHO C TPYAHOCTAMM
M3y4eHNs BOAOPOC/EN B TOHKMX Cpe3ax W WX M3BMIEYEHWS M3 MCXOLHOrO MaTepuasna.
Cosaita (Souaya, 1963c) nepebIM onucan 1 NpounIOCTpupoBan 13 BUAOB KOPa/IIMHOBbLIX
Bogopocneli u3 Nebenb Mappa Ha Tpacce Kanp-Cysl, cpeay KOTOpbIX ObIno ABa HOBbLIX ANs
Hayku Buga: Mesophyllum lemoineae u Lithophyllum ghorabi. OH Takke onucan gse
NOKa/bHble BOAOPOC/EBbIE MOA30HbI B [ebenb leHede (cHm3y BBepx): Lithophyllum
ghorabi Souaya u Archaeolithothamnium cyrenicum Raineri, 0603HauUMB MX Kak
BuHpoboHuaH (Vindobonian, cpegHuii muoueH). dnb Maman (EI Gamal, 1971) usyuan
KOpannvMHoOBble KpacHble BOJOPOC/M B HEKOTOPbIX APYruX paspesax ceBepHOro Ermnra, HO
ero paboTta He 3aTparvBana BOMPOCHI MX GMOCTpaTUrpagnueckoro 3HaveHus. Vimam u
Pachaat (Imam & Refaat, 2000) obpawanmcb K 3TOi npobneme, MbiTasCh BbIAENNTL B
MMOLIEHOBbLIX FOPHbIX Mopogax Xamam dapyH (opmaumn benaiiym B Baam Abypa Ha tore
CuHasi aBe NnoKa/bHble BOAOPOCNEBble 30HbI (CHM3Y BBepX): Lithothamnium undulatum u
Mesophyllum sanctidionysii. o HawemMy MHeHWtO, BruocTpaTUrparyeckoe 3HauYeHNe 3TUX
TUMNOB KOPa/IIMHOBLIX BOAOPOCNEN TpebyeT KOMMIEKCHbIX MCCnefoBaHWiA. TuiaTeNibHOe
M3YYEHNE PacrmpoOCTPaHEHUS KOPaNIMHOBbLIX KpaCHbIX BOAOPOCNEN B MCCNEA0BaHHbIX
paspesax MO3BO/INIO pa3fe/INTb PaHHEMMOLEHOBbLIE OT/IOXKEHWS Ha [BE JOKabHble
KOpPa/ifIMHOBbIE BOLOPOC/EBbLIE 30HbI. [NA KaXAON 30HblI XapakTepeH CBOW Habop BWAOB
KOpPaNnMHOBbIX BOAOpOC/ei. Huke Mbl NPUBOAMM NOAPOBHOE OMMCaHNE KaXAOM 13 30H.

3oHa Lithophyllum ghorabi. [Ona 3Toli 30HBI XapaKTepHO TOTa/lbHOE
JOMUHMpoBaHMe L. ghorabi. 3ToT BMg OOHapy)keH B pPaHHEMWOLIEHOBOW CEKBEHLMW,
cocTaBnstollein Becb cnoil Capgat dopmaumm [eHede Formation, oxBaTbiBatOLLNI
cTpaTurpagmuyeckuii nHTepsan ot obpasua 90 go 103 B Mebenb MeHede n oT obpasya 24
no 31 B Mebenb Arpya. B aToil 30He 0TMeuYeHbl COO6LLECTBA KOPaIMHHOBLIX BOAOPOC/IEN,
B COCTaB KOTOPbIX BXOAAT Takume BuApl, Kak L. ghorabi (3oHanbHbI Mapkep), L. preliche-
noides, L. simplex, Spongites albanense, Lithothamnion saxorum, Mesophyllum
sanctidionysii n M. vaughani. PacnpocTpaHeHne 3TMX BWA0B 00bIYHO OFPaHNYEHO MMEHHO
3TON 30HOI, HEKOTOpPble M3 HUMX WM3BECTHbI Kak Kocmononutbl (3To L. prelichenoides,
M. sanctidionysii), Apyrvie >xe ABNAOTCA 3HAEMMKAMM, KOTOPble YacTO YKa3blBalOT /1A
cTpaH brvmkHero BocToka (BOCTOUHbIE YacTu TeTuca). ATO Takue BUAbI, Kak L. ghorabi un
S. albanense (puc. 5, 6).

3oHa Mesophyllum iragense. 3Ta 30Ha XapaKTepu3yeTcs MOBCEMECTHbIM
pacnpocTtpaHeHmem M. iragense, MOKPbIBAOWMM PaHHEMUOLIEHOBLIV cnoli  [eHede
thopmauumn M'eHede B paspesax ebenb MeHede n M'ebenb Arpya. OxBaTblBaeT MHTEpPBas, B
KOTOpbIA BXOAAT o6pasubl 104-118 B [ebenb [eHede, Takke Habnwoganack B ebenb
Arpyn (o6pasubl 32-40). K Hambonee 4acTo BCTpeyaeMbiM BUZAM KOPaIMHOBbLIX
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BoAopocneii B 3TOW 30He OTHocATcA Lithothamnion disarmonicum, L. aggregatum,
L. undulatum, Mesophyllum iragense, M. lemoineae, M. vughanii, M. sanctidionysii,
Lithoporella melabesioidea, Lithophyllum prelichenioides, L. simplex, L. pseudoamphiora,
Corallina sp. (cm. puc. 5, 6).

OnucaHme 0CHOBHbIX TAKCOHOB KOPaslIMHOBbIX BOAOPOC/Iei

MbI cnegyem TepmuHonorun BonbkepuHra (Woelkerling, 1988), ncnonb3yrowero TepMmH
«CEPAUEBMHHBIE HUTW» BMECTO «TWUMOTa/IOM» W “Nnepudepuyeckme HUTU” BMECTO
“neputannom”. Kpome Toro, npy onpeaesieHun 1 OMUcaHU NCKOMaeMbIX MaTeprasioB Mbl
1CMO/b30Ba/IM TAKCOHOMMYECKME NMPU3HaKW, YCTaHOBMEHHbIe bparom ¢ coasT. (Braga et al.,
1993) 1 TepMuHbI Ans 0603HaYeHMs opm pocTa no: Woelkerling et al., 1993. [anee 6ygyT
ONMcaHbl OCHOBHbIE MPU3HAKM KOPAI/MHOBLIX BOJOPOC/EN, XapaKTepHble A1 KaX4oro
MOP(OMIOrMYECKOrO THMNa — PACMONOXEHNE U CTPOEHWE CEPALEBUHHBIX U NepUepryeckmnx
HUTelr (dopma KNETOK W WX PacrosioXeHune), ¢opMa pPenpoayKTUBHbLIX OPraHoB
(KOHUenTaKy/bl 1 CNOpaHrnm) 1 pasinyHble POpMbI pocTa TaslioMa BOAOPOCIIN.

Otpgen: Rhodophyta Wettstein, 1901
Knacc: Rhodophyceae Rabenhorst, 1863
Mopsagok: Corallinales Silva & Johansen, 1986

CewmeiicTBo: Corallinaceae Lamouroux, 1816
Mopcemelictgo: Lithophylloideae Setchell, 1943

Pog Lithophyllum Philippi, 1837

HereHuKynaTHbIE KOPaUIMHbI, B KOTOPbIX KMETKW B HUTAX COMPUKAcaroTCAa U HOPMasbHO
COefMHeHbl /Wb BTOPUYHLIMU  CBA3KaMU. KNETOYHbIE [efleHNs OYeHb pPefKu Wu
OTCYTCTBYIOT. TeTpa / 6ucnopaHrnaibHble KOHLENTaKy/bl OAHOMOPOBbLIE, 6e3 anuKaslbHbIX
npo6ok (Woelkerling, 1988). B wuckonaembix Lithophylloideae HWTM umeloT BUg
HeMpepbIBHbIX BbIPABHEHHbIX PALOB KIETOK, ACHO pasrpaHuyeHHbIX Mexay coboii. Takoi
TN OpraHW3auun HuTel Nerko OTAMYUTL OT NPeACTaBNeHHbIX B MOACEMelcTBax
Mastrophoroideae 1 Melobesioideae 1 Ha TOHKMX cpe3ax ¥ Npy MOMOLLY CKaHWUPYIOLLIEH
3MIEKTPOHHOWA  MuMKpockonumn  (Bassi, 1995, 1998). B ynomsHyTbiX MOACeMelcTBax
HabMoAatoTCA feNeHNs KNeTOK, CBA3bIBAtOLLME CONPefebHble HUTKU, U paspacTaHue UMeeT
BUA TYOKW C HenpaswbHbIMM MO popMe ¥ pasmepam K/eTkamu. B uccnegoBaHHOM
MaTepuane o6Hapy)XeHbl cneaytoLme npeacrasutenn poga Lithophyllum:

L. ghorabi Souaya, 1963 (Tabn. I, 1)

L. ghorabi — Souaya, 1963a, ¢. 1211, 1212, Tabn. 163, puc. 1, Tabn. 164, puc. 1-4, Souaya,
1963b, c. 247, Tabn. 6, puc. 7 — Edgell & Basson, 1975, c¢. 173, 1abn. 2, puc. 5 — Youssef et
al., c. 240, puc. 14A — Imam, 1991, c. 153, 154, 1abn. 22, puc. 1, 4, Taén. 24, puc. 3 —
Imam, 1996, c. 8, puc. 3 — Imam & Refaat, 2000, c. 392, puc. 5.

BetBswanca dopma, 580-770 mkm Tos,. CepaueBUHHbIE HUTK ToncTble (180-
320 MKM TOMIL,.), COCTOAT W3 MpPaBUbHbIX KOAKCWaSIbHbIX MPAMOYTO/bHLIX KNEeTOK
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11-27 MKM guam. n 20-44 MKM OJ1., YMEHbLUAIOLWMXCA B HarpasieHun nepuieprnyeckmnx
yacTeii HuTeil. [lMepudpepnueckme HutM (300-430 MKM) TaKke 06pa3oBaHbl MPSAMO-
Yro/bHbIMU KneTkamu 25-32 MKM an. 1 10-19 MKM guam. PaccmaTpuBaeMbiil 3K3emnasp 4o
HEKOTOPOl CTEeMeHW HanoMWHan Ta//loM, OMuCaHHbIi paHee (Souaya, 1963a), HO
OT/IMYAICS OT HErO OTCYTCTBMEM PEMPOAYKTUBHBLIX OPraHoB (KOHLenTaKy).

Lithophyllum pseudoamphiora Johnson, 1964 (ta6n. I, 2)

L. pseudoamphiroa — Johnson, 1964, c. 22, Tabn. 7, puc. 1 n 4 — Johnson, 1964b, c. 482,
Tabn. 3, puc. 4, 6 — Edgell & Basson, 1975, c. 173, Tabn. 2, puc. 6 — Imam, 1991, c. 153-
154, Tabn. 22, puc. 2 — Imam, 1996, c. 8, puc. 3 — Imam & Refaat, 2000, c. 398, puc. 7.

EAVHWYHBIA parMeHT, npeacTaBnstowWwmin coboi 04YeHb TONCTOE KOPKOBUAHOE
paspacTaHue. Ta//loM 4acTo WHKPYCTUPOBaH APYrvMy 6MONOrMYeCKUMM O6BLEKTaMMU.
CepaueBuHHble HATK (260-580 MKM TOLL,.) XOPOLLIO pa3BUTbl, TONCTOCTEHHbIE, COCTOAT U3
KOHLIEHTPUYECKMX KOAKCMa/IbHbIX M30THYTbIX CNOEB KNeTOK 24-41 MKMm gf1. 1 15-21 MKM
gvam. KneTkyM yTonwialoTcs B CpefHeli 4YacTu HWTW M YTOH4YaloTCa K nepudgepuu.
Mepuepnyeckne HUTKM OTHOCUTENBbHO TONCTble (180-430 MKM). Mepudepnyeckmne KNeTKu
TakXkKe TONICTOCTEHHbIE, 0OPa3yIOT PAdbl PeLleTyaToro Buaa. KoHuenTakysbl COXpaHUInCh
0YeHb NI0X0, MO3ITOMY U3MEPEHUS He MPOBOAUNN.

L. prelichenioides Lemoine, 1917 (ta6n. I, 7)

L. prelichenioides — Lemoine, 1917, c. 262-267, puc. 8-9; Lemoine, 1939, c. 99, puc. 65,
66; Johnson & Ferris, 1949, c. 195, Ta6bn. 38, puc. 3; Edgell & Basson, 1975, c. 172,
Tabn. 2, puc. 1-5; Bosence, 1983, c. 165, Tabn. 18, puc. 2; Imam, 1996, c. 8, puc. 3; Imam
& Refaat, 2000, c. 396, puc. 5.

KpycTo3Hble [0 [OAMHHOBETBUCTLIX (POPMbI, 06pa3oBaHHble  OLHOPOAHLIMM
CEPALEBUHHBIMY HUTAMU U NEPUPEPUYHECKUMN HATAMM Pa3HOl TONLWMHBI. CepaLeBUHHbIE
HWUTW 06pa30BaHbl NPaBU/IbHLIMY PAAaMU KOaKCasibHbIX KNeToK 10-13 MKM ., 15-19 Mkm
avam. lMepudepnyeckme HUTU COCTOAT U3 MPAMOYTO/bHLIX KNeTok 15-23 mMkm gf., 13-
17 MKM fnam. B nccnefoBaHHbIX MaTepuanax KOHLEMNTaKy bl He Habnoaam.

L. simplex Johnson, 1964 (Ta6n. I, 3)

L. simplex — Johnson, 1964, c. 480, Ta6n. 1, puc. 6 — Edgell, 1978, c. 176, Tabn. 2, puc. 4-6
— Imam, 1996, c. 10, puc. 4 — Imam & Refaat, 2000, c. 396, puc. 4.

[Ba thparmMeHTa Ta/iiloMa COCTOS/IN UCK/THOUUTENBHO M3 MEPUEPUYECKMX HUTEN
(300 mKkm ToALW,). KNeTkn TONCTOCTEHHbIE, 19-23 MKM An. u 10-13 MKM Anam., o6pasytoT
npasw/bHble psabl B Bue Beepa. CepALeBrHHbIE HUTU HepasBWUTLI, BCTPeYaloTca B BUAE
BHELLHErO CN0S Ma/IKMX KNETOK, KOTOPbIE MOXHO UHTEPMPETMPOBATL KaK SMOPUOHA/bHbIE
nepudepuyeckrie HATU. KOHLEeNTaKy bl B M3YyUYeHHbIX MaTepuanax He BCTPeYauCh.

Lithophyllum sp.

KpycTo3HbliA Taniom ¢ cocovkamu, 300-500 MKM TOAL., OObIMHO WHKPYCTUPOBAH
(hparMeHTamu KopannoB 1 MLLaHOK. CepALeByHHbIE HATW TOHKKME (150-220 MKM), cocToAT
N3 KOHLEHTPUYECKMX KOAKCUASbHbIX W30THYTbLIX CMIOEB, e B CpefHei 4acTu KNeTKu
yTONWATea, a K nepudepum ytoHuyatotcs. Knetkm 15-23 mkm gn. n 9-13 MKM guam.
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Mepuepnyeckne HUTKM OTHOCUTENBHO ToACTble (350-460 MKM) C MPAMOYrofibHbIMM
KneTkammn 12-16 mkm gn. n 10-14 MkMm amam. B HEKOTOpbIX TOHKMX cpe3ax Habnwoganu
KOHLenTaky bl 240-410 mkm gmam. n 120-180 MKM BbIC.

MopcemeiictBo Mastrophoroideae Setchell, 1943

Pog Lithoporella (Foslie) Foslie, 1909

HekoTopble aBTopbl (Woelkerling, 1988; Rasser & Piller, 1994) onucbiBatoT 3TOT pof Kak
HE3HAO0(UTHBIN, COCTOALWMIA U3 [ABYX YacCTeli TasnoMOM, KOTOpbIA He MMEET raycTopwi,
NPUMMUTEHHbIE HUTW COCTOST M3 NaNCagHbIX KNETOK, TannoM ToNWWMHOl B 2-3 (5) KNeTKu,
TeTpa/GucnopaHrnanbHble  KOHUENTakynbl 6€3  KOMyMensbl, KPOBMS  KOHLENTaKyn
o6pasoBaHa HWUTAMW, MPOHUKAIOWMMU  MeXay CrOpaHrUsMW, MCTUFEHHbIE  HUTW
MpUypoYeHbl K 30HaM BETB/IEHUS M KOHLUeNTaKynam. Apyrve aBTopbl (Braga et al., 1993)
onucbiBatoT pog Lithoporella Kak MMeROLWMIA TOHKWIA TannoM U MHOXECTBEHHbIE HapOCTbI
M3 KPYMHbIX MPUMUIEHHbIX KNETOK. OTOT PO XOPOWO MpeAcTaBfeH B U3YYEHHbIX
matepuasiax 06bl4HO B 06pacTaHMsX (DpParMeHTOB KOpa/i/ioB, MLUAHOK W PasinyHbIX
PaKoBWH. Ero nerko y3Hatb No 04HOCA0AHOMY TanioMy C KPYMHbIMK KNeTKamm.

L. melobesioides (Foslie) Foslie, 1909 (tabn. I, 8)

L. melobesioides — Johnson & Ferris, 1949, c. 196, Tabn. 37, puc. 4-6, Tabn. 39, puc. 2-9;
Johnson, 1954, c. 542, Tabn. 197, puc. 2, 3; Edgell & Basson, 1975, c. 176, Tabn. 5, puc. 2,
3; Imam, 1991, c. 154, 1a6bn. 21, puc. 1, 2 n 5; Rasser, 1994, c. 198, Tabn. 3, puc. 3; Imam,
1996, c.10, puc. 2; Imam & Refaat, 2000, c. 393, puc. 4.

ToncTblii  OAHOCMOMHBIA  TanlOM C MHOXECTBEHHbIMW HapocTamu, Mpef-
CTaBNAOLWMMM CO60M 6asanbHble nepBuuHble HUTU. KOpKW HanaratloTcs Apyr Ha Apyra,
K&XAblA OTAENbHbIV CNO COCTOMT U3 KPYMHbIX MPAMOYTOMbHbIX NaNCcagHbIX KNeToK, 3a
UCK/THOYEHMEM 061aCTN BOKPYT KOHLENTaKy/, rAe Ta/ioM TONCTIA. KneTkun 42-58 Mkm g1,
n 14-23 MKM guam. KoHuenTtakynbl OKpyr/ble, 80-120 MkM BbIC. 1 70-130 MKM Anam.

Pog Spongites Kitzing, 1841

STOT poj XapaKTepu3yeTcs He3HAOPUTHLIMKU TanloMaMK, KOTOpble YacTO BCTPeYakTCs B
MOHOMEPHOM BWAE W peako B AMMEPHOM (COCTOSILLEM M3 ABYX 4acTeit); y AVMEPHOro
Tannoma 06bIYHO HET MaIMCafHbIX KNETOK; HATW BOKPYT MOPOBbIX KaHAMI0B KOHLENTaKy/bl
cybnapannenbHbl MOBEPXHOCTM. Takke nokasaHo (Braga & Martini, 1988) Hannune
HEKOaKCMa/bHbIX CEPALEBMHHBIX HUTE, 4YeM pog Spongites oTaMvaeTcs OT pofa
Neogoniolithon.

S. albanensis Lemoine, 1924 (ta6n. Il, 3)

S. albanensis — Lemoine, 1924, c. 281, puc. 8, 9; Bosence, 1983, c. 160, Tabn. 17, puc. 1-4;
Braga & Martin, 1988, c. 295, puc. 9; Imam, 1991, c. 153-154, 1abn. 22, puc. 1, 4,
Tabn. 24, puc. 3; Imam, 1996, c. 8, puc. 3; Imam & Refaat, 2000, c. 392, puc. 5.
HenpaBunbHbIA  KOpkoBuAHbIA  Tannom  (0,5-1,9 mm  Tonw.), o6pasoBaH
HenpasW/IbHbIMU MePUHEPUYECKUMU HATAMU C NPSMOYTOSIbHBbIMU KneTkamu 10-19 MKM 41,
1 9-12 MKM Anam., a Takke HesACHbIMU 6a3a/ibHbIMU CepALEBUHHBIMU HATAMW C KETKaMK
13-25 MKkm an. n 12-17 mkm guam. KoHuenTakynbl 290-430 MKM avam. 1 160-180 MKM

84



Anbronoruyeckas uocTpaTurpagus

BbIC., C OAWHOYHbIM KOPOTKWMM TONICTbIM OTBEPCTMEM. DTOT BWA MPUNUCHIBAIN paHee K
poay Lithophyllum, HO B MaTepuanax no 3TOMY TakCOHY SICHO BWAHbI MHOMQYUCNEHHbIE
KNeTOYHbIe [e/eHns, N03TOMY OH OTHOCWUTCS K moacemelicTBy Mastrophoroideae, a He K
Lithophylloideae.

Spongites sp. (Ta6n. 11, 5)

KopkoobpasHblli ~ TanioM,  WMHKPYCTVMPOBaHHbLIA  6ECMO3BOHOYHLIMKM U APYrAMU
KOpannMHoBbiMM Bogopocnamu. CepAueBrHHas HWTb OAHOC/OWHas, € KneTkamu 15-
35MKM 1. v 11-22 MKM guam. B neputepuyeckux HUTAX KIETKU C HEnpasu/ibHbIMM
KMETOYHbIMU cTeHkamn. KneTkn 10-21 mkm an. n 10-17 mxm avam. KoHuenTaky bl TeTpa-
nim 6ucrnopaHrmeBsble, OAHOMOPOBbIE C LWMAUHAPUYECKOW nopoii. KoHuenTtakynbl 250-
360 Mkm gnam. 1 140-150 MKM BbIC.

MopacemeiicTBo Melobesioideae Bizzorzero, 1897

Pog Lithothamnion Heydrich, 1897 (= Lithothamnium Rhilippi, 1837)

TannomM MOHOMEpPHBIIA, MEPUCTbIN, CEepPALEBUHHbIE HUTU BCEra Pas3BuUTbl W WCKPUB/IEHbI
HapYXXy, 0GHapy>eHbl Nepudepuieckne HUTK, KOHLIENTaKy bl MHOFOMOPOBbIE.

L. aggregatum Lemoine, 1939 (Ta6n. I, 3)

L. aggregatum — Lemoine, 1939, c. 66, 67, Tabn. 1, puc. 12, Tabn. 3, puc. 4; Johnson, 1955,
c. 71, Tabn. 7, puc. 1; Beckmann & Beckmann, 1966, c. 16, Tabn. 2, puc. 26; Imam, 1991,
c. 155-156, Tabn. 22, puc. 3, 4, Tabn. 24, puc. 6; Imam, 1996, c. 8, puc. 7; Imam & Refaat,
2000, c. 396, puc. 8.

bopogasyarble 40 NI0A0BUAHLIX pacTeHus. BoicTynbl 4o 13 Mm an. v 4 MM guaw.
CepAueBUHHbIE  HUTWM  MEPUCTble C  MOHOMEPHbIM  TajloMoM.  KneTku  crerka
NCKPUBNEHHbIE, NPAMOYrO/ibHbIE, 7-14 MKM AnaMm. 1 9-22 MKM 4. Mepudepryeckne HUTU
XOpOLLO pa3BWTbl M 30HUPOBaHbI, COCTOST M3 HENPaBWIbHBLIX IMH3006pa3HbIX 30H POCTa.
Knetkn 7-10 MKm guam. n 9-12 Mkm .

L. operculatum Conti (Ta6n. I, 5)

L. operculatum — Edgell & Basson, 1975, c. 173, Tabn. 2, puc. 5; Imam, 1991, c. 153, 154,
Tabn. 22, puc. 1, 4, Tabn. 24, puc. 3; Imam, 1996, c. 8, puc. 3; Imam & Refaat, 2000,
c. 392, puc. 5.

KpycTO3HbIi MaMunnsapHblii  TaioM. CepaueBUHHbIE HWTUM OT TOHKWMX [0
YMEPEHHO pa3BUTbIX, 0ObIYHO OTCYTCTBYKOT, COCTOAT M3 OKPYI/bIX 4O MPSAMOYTO/bHbIX
Knetok 11-16 mMkm gn. um 8-11 wmkM auam. [lepudepryeckme HATU COCTOAT U3
Hemnpasu/bHLIX 30H pocta. KneTku cobpaHbl B [0BOMHO MPaBW/ibHbIE BEPTUKA/IbHbIE
pagbl, 8-18 MkM amam., 9-15 MKM a1, KoHuenTaky bl LLMPOKWUE 1 NIOCKMe, BCTPeyaroTes
06u1bHO, 190-500 MKM gmam. 1 110-140 MKM BbIC.
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Lithothamnion saxorum Capeder, 1900 (Ta6n. Il, 6)

L. saxorum — Maslov, 1956, c. 143, Tabn. 45, puc. 2; Souaya, 1963, c. 1209, Tabn. 161,
puc. 1; Imam, 1991, c. 136-137, Tabn. 28, puc. 8; Imam & Refaat, 2000, c. 392, puc. 5.

KopKoBuaHbIli Tannom, 06pa3oBaHHbIA NEPUCTbIMU 6a3anbHbIMK CEPALEBUHHBIMM
HUTAMW U XOPOLLIO PasBUTLIMU NepudepuyeckuMmn HATAMU. CepaLeBUHHbIE HATU COCTOST
N3 UCKPWB/EHHbLIX KBEPXY PAA0B NPAMOYrOfibHbIX KMEToK 12-27 MM an. n 10-15 MkM
avam. Tepuepnyeckme HUTU COCTOAT W3 MNPaBWUILHOTO MEPEnsIeTeHNs € YeTKUMMK
BEPTUKA/IbHbIMW HUTAMWU K/ETOK M 30Hamu pocta. Knetkn 10-18 MKM an. U 7-11 MKM
Anam. KoHuenTaky/bl BCTpeyaroTesa pefko, 260-320 Mkm guam. 1 110-140 MKM BbiC.

L. undulatum Capeder, 1900 (Ta6n. I1, 7)

L. undulatum — Capeder, 1900, c. 187, Ta6n. 6; Lemoine, 1926, c. 246, Tabn. 48, puc. 2;
Edgell & Basson, 1975, ¢. 176, Tabn. 5, puc. 1; Imam, 1996, c. 8, puc. 9; Imam & Refaat,
2000, c. 392, puc. 7.

Tannom B BUAe KOPOK ¢ 6opogaByaThbiM BbICTYNOM M BOSTHOO6GPAa3HbIMU BETBAMMU.
BbasanbHble CepALEBUMHHBIE HUTWM  MPEUMYLLECTBEHHO UCKPUBAEHbI B [0P3a/lbHOM
HanpasneHun. CepALeBrHHas 4acTb OTHOCUTE/IbHO TOHKadA, 50-90 MkM. Knetku 7-12 mkm
avam. n 10-15 mkm an. Mepudbeprueckne HUTKU 06pasyrOT XOPOLLO PasBUTOE CJeTEHKE C
NIMH3006pa3HbIMK 30HaMK pocTa. KoHLUenTaky bl 06U/bHbIE, O4eHb U3MEHUYMBLIE MO opme
1 pasmepam, HO Yalle Bcero sanuncongHole, 290-420 mkv gnam. u 140-170 MKM BbIC.

Pog Mesophyllum Lemoine, 1928
M. iragense Johnson, 1964 (ta6n. 11, 8)

M. iragense — Johnson, 1964, c. 480, Ta6n. 1-5; Edgell & Basson, 1975, c. 176, Tabn. 5,
puc. 4-6; Buchbinder, 1987, c. 433, Tabn. 4, puc. 6, Tabn. 5, puc. 1, 2; Imam, 1996, c. 10,
puc. 4; Imam & Refaat, 2000, c. 396, puc. 4.

MpocTble KOPKW C  KOPOTKAMW Mamuifiamyv WM KOPOTKUMW  MacCUBHbIMM
KONOHKaMK, WK B/IMHHBIMA TOHKUMUW BeTBAMU. CepALeBUHHbIE HATU COCTOAT 13 KETOK
7-11 mkm guam. n 15-22 mkm an. Kpaesble nepudepuryeckne HATU MHOr4a UCTepTble C
PEAKMMI MENKUMW KOHUeNTakynamu. KneTkn nepudiepuyecknx Hutein 9-13 MKM avam. u
15-20 MKM An. JTOT BWA 4YacTO BCTPEYaICA B M3YUYeHHbIX MaTepuanax U y4yacTBOBas B
(hopMUPOBaHMUN POLONNTOB.

M. lemoinae Souaya, 1963 (Ta6n. Il, 4)

M. lemoinae — Souaya, 1963, c. 1209, Tabn. 165, puc. 1-4; ElI Gamal, 1971, c. 167,
Tabn. 26, puc. 1, 2; Edgell & Basson, 1975, c. 173, Tabn. 3, puc. 6; Buchbinder, 1990,
c. 420, Tabn. 3, puc. 1; Imam & Refaat, 2000, c. 396, puc. 3.

Tannom KOPKOBWAHLIA, OTHOCWUTENbHO TOHKMWIA, 06bI4HO 300-500 MKM TOML,
CepfLeBUHHbIE HUTK CNabo Pa3BUTbI, C KNETKaMK, He 06pasyroLyMK NpasuibHble pagsl 1
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MOCTEMNEHHO MepexofAlMMK B nepudepmnyeckme HUTU. HenpaswibHble nepudepmnyeckme
HATW 4acTO NMH3000pa3Hble Gnarofaps HaMMuMK0 KoHUenTakyn. WX kneTkn 7-11 Mkm
avam. 1 15-22 mkm gn. KoHuenTakynbl pacnofiaralotcs B nepudiepuyeckoil YacTu 30Hbl
pocTta neputepuuecknux Huteid, 240-430 Mkm guam. 1 130-190 MKM Bbic. STOT BUf 4acTo
cB06OAHO pacTeT NOBEpX [APYrUX KOPa//IMHOBLIX BOAOPOCAElN, MepeMexasch Cnosmu,
o6pasoBaHHbIMK Lithoporella spp. 1 mwwaHkamu.

Mesophyllum sanctidionysii Lemoine, 1939 (ta6n. 11, 2)

M. sanctidionysii — Lemoine, 1939, c. 84, Tabn. 3, puc. 5, 6; El Gamal, 1977, c. 168,
Tabn. 24, puc. 5; Edgell & Basson, 1975, ¢. 178, Tabn. 6, puc. 5, 6; Imam, 1991, c. 153,
154, Tabn. 22, puc. 1, 4, Tabn. 24, puc. 3; Imam, 1996, c. 8, puc. 3; Imam & Refaat, 2000,
c. 393, puc. 6.

HeckonbKo MaMUNNAPHBIX KOPOK COCTOAT U3 YaCTUYHO PasBUTBLIX CEPALEBUHHBLIX
HUTEl U CUMbHO 30HMPOBAHHLIX MEPUREPUYECKNX HUTE C MHOTOYMCEHHBLIMW KOHLEMN-
Takynamu. KneTkM cepAueBuMHHbIX HuTeil 8-10 MKmM amam. u 15-18 MKM  an.
Meputepuyeckne HUTU COCTOAT M3 CUMbHO JIMH3000pa3HbIX 30H poOCcTa C KIeTKaMu
8-12 mkm guam. 1 17-21 mkm an. KoHuenTakynbl HAXOAATCA B LEHTPe KadKAoM 30HbI pocTa,
220-400 MKm gram. 1 140-180 MKM BbiC.

M. rigidum Mastrorilli, 1967 (Tabn. I, 6)

M. rigidum — Mastrorilli, 1967, c. 309-311, Tabn. 18, puc. 3, 4; Imam & Refaat, 2000,
c. 393, puc. 4.

Tannom o6pasyeT MaMUINAPHbIE KOPKM C KOPOTKUMM KOPEHaCTbIMU BETBAMMU.
CepaueBnHHbIe HATK 6a3anbHble, 06pa30BaHbl psAamMy NPSMOYTO/bHbIX KNETOK 23-38 MKM
on. n 10-12 mkm gvam. Nepudepryecknue HATU € CUMbHBIMU NIMH3006pa3HbIMK 30HaMU
pocTa, COCTOAWMUMY M3 MOYTU KBAAPaTHbIX KMeTok 8-12 mkm gfn. u 10-12 MKM Auawm.
KoHuenTakynbl KpYnHbIe, MHOronopoBsble, 06bIMHO OBaslbHble B ceveHun, 340-580 MKM
Anam. n 160-240 MKM BbIC.

M. vaughani (Howe), Lemoine, 1928 (ta6n. I1, 1)

M. vaughani — Lemoine, 1928, c. 89-92, Ta6n. 1, puc. 11, 15; Johnson, 1965, c. 268,
Tabn. 4, puc. 5; Mastrorilli, 1966, c. 284-286, Tabn. 12, puc. 4; Buchbinder, 1987, c. 434,
Tabn. 6, puc. 8, Tabn. 5, puc. 1, 2; Imam, 1991, c. 153, 154, Tabn. 22, puc. 1, 4, Tabn. 24,
puc. 3; Imam & Refaat, 2000, c. 392, puc. 6.

MpaBunbHas BepeTeHOBMAHAS BETBb MOMHOCTbIO COCTOWUT U3 MEPUGEPUUECKNX
HWUTEN C CUNbHBIMW HEMPaBWU/IbHBIMU 30HaMK PocTa. paHnLbl 3TUX 30H MOYTW HUKOT A He
OblBAlOT MapaifieNlbHbIMKA - Apyr  Apyry. [lepudepuyeckne HWTW COCTOST M3 MOYTK
KBafpaTHbIX KNEeTOK 6e3 KoHUenTaKy . KneTkun 0bbI4YHO 8-12 MKM guaM. u 15-19 Mkm an.
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CemeiicTBo Sporolithaceae Verheij, 1993

3TO CEeMeWCTBO XapaKTepusyeTcs MOHOMEPHbLIMU, MEPUCTbIMK, 6Ge3bAAEPHLIMU, MOYTH
MOMHOCTbH KanbunuumpoBaHHbIMK Tannomamu (Verheij, 1993; Rasser & Piller, 1994).
Habniofaetcs Takke [eneHue KeTOK, BTOPUYHbIE COefWMHeHWs, TeTpa- U BucrnopaHrum
06pasyloTcs MeXay HUTAMU Ha OfHOW unn 6onee knetke ctebns. Bepein (Verheij, 1993)
paccmaTpuBaeT Sporolithaceae Kak 0TAenbHOe CEMECTBO, KOTOPOe OT/IMYaeTcs OT
cemelictBa Corallinaceae 6narogapsi COXpaHHOCTU KalbLM(ULMPOBAHHbLIX COPYCOB W
napatu3os, MO3TOMY €ro /Ierko MAeHTUPMLIMPOBATb B UCKOMaeMbIX MaTepuaiax.

Pog Sporolithon Heydrich, 1897
(= Archaeolithothamnium Rothpletz, 1891)

XapaKTepHOlii 4epToii 3TOMO0 poda B MCKOMAaeMbIX 06pasuax SBASETCS Hannuue
CM/IOLLEHHON W PaCK/ELLIEHHOW 3NUTAINIOMHON KNeTKU. TakkKe XapaKTepHbl TeTpa- W
fucnopaHrveBble  KOHUENTaKynbl, pa3fefeHHble  KanbLUUULMPOBaHHLIMUA  HATAMW
(Woelkerling, 1988) 1 cobpaHHble B COPYCHI.

Sporolithon sp.

KpyCTO3HbIi OP30BEHTPaIbHBIA 1 MOHOMEPHbII Ta/l/IoM C OKPYT/IbIM BbICTYMOM 180 MKM
BbiC. BeHTpanbHble CepALeBUHHbIE HUTU O6bIMHO TOHKWE, MepucTble € KneTkamu 14-
23 MKM an. n 10-12 mkv amam. Mepudiepnuyeckne HATU 00bIYHO NpaBWbHble, 15-27 MKM
4. 1 10-13 MKM apaMm., AeneHne KNeToK pefko. TeTpa- 1 6ucnopaHrueBble KOHLENTaKy/ bl
pacnonaratoTcs B copycax, COpycbl COCTOAT n3 14-35 TeTpa- Um GucnopaHrnes, KOTopble
MHOTJa BbIpPacTaldT W3 CoA  YAJIMHEHHbIX KMeToK. KoHuenTakynbl  YAIMHEHHO-
annmncongHole, 100-120 mkMm BbIC. U 50-75 MKM gnam.

MopacemeiicTBo Corallinoideae Foslie, 1898
Pog Corallina Linnaeus, 1759

Corallina sp.

Habntogannch HECKONbKO (PparMeHTOB CErMeHTMPOBaHHbLIX cTeb/eld TonwmHoin 300 MK,
COCTOALLMX UCK/OUNTENBHO U3 CEPALEBUHHBIX HUTEN, KNeTKM 40-55 MKM g1, n 8-14 MKM
avam. Mepudepuyeckne HWTWM cnabo pasBUTbl HA Kpasx CermMeHToB. KoHuenTaky/bl B
Ha/IMYHbIX 3K3eMMNApax He HabN4aUCh.

Otpgen: Chlorophyta Pasher, 1914

Knacc: Cholorophyceae Kutzing, 1843
Mopsagok: Siphonales Wille, In Warming, 1884
CewmeiicTBo: Codiaceae Zanardini, 1843

Poa: Halimeda Lamouroux, 1812
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Halimeda sp. (Ta6n. 1, 4)

TannoMm CWIbHO pas3BeTBleH W KalbLM(OUUMPOBAH C  31/IMNCONAHO-YA/IMHEHHBIMN
cermeHtamm ot 0,5 go 1,9 mm gmam. n 1,5-2,6 mm an. HUTM cnerka HaknoHHble, C
HepasIMYUMbIMK COAMM.

3aK/to4veHune

WccnepoBaHve KOPaMMHOBLIX KPacHbIX BOAOPOCNE W3 OTNOXEHWA paHHero
MUoLLEeHa iBYX yyacTKoB hopmaumu appa (Cagat v eHedie) v ABYX CTpaTUrpagnuecKmx
paspe3oB (ebenb MeHede n Mebens Arpya) B CeBepo-BoCTOUHOM MYCTbIHE MO3BOUIIO
BbIfBUTL 24 BuMda W3 [eBATM poAoB M ABYX nogcemeiict8 Rhodophyta. MpoBeaeHo
TaKCOHOMWYECKOE W3YYEHUE BbISB/IEHHbIX BUZOB C YYETOM WX MECTOHAXOXAEHWIA.
PaHHeMuoLeHOBbIE podonunTbl u3 ebenb eHete un Mebenb Arpysa hopmMyMpoBannChL B
YCMOBUAX OTKPbITBIX NAaTdopm, MOABEPraBLUMXCS MNEPUOANYECKOMY BO3AEWCTBUIO
LUTOPMOB. BHYTpM pogonunTbl COCTOSAT M3 TOHKUX JTAMUHAPHBLIX KOPa//IMHOBbLIX paspacTa-
HWIA, KOTOPbIM COMYTCTBYIOT Ceprynuipl, MaHkm u dopammHudgopbl. Bogopocnesble
accoumaumun obpasytoT npegctasutenu pogos Lithophyllum, Lithothamnion, Mesophyllum
n, nspegka, Sporolithon, Spongites n Lithoporella.

JomuHmpoBann  npeactaButenn  poga  Lithophyllum,  npeumyuiecTBeHHO
L. ghorabi, L. prelichenoides, L. pseudoamphiora n L. sp. 3Tn BuAbl BCTpeyancb ¢
VHKPYCTaLUMAMMN U3 pas/INyHbIX CKeNeTooOpasHbIX (iparMeHTOB — KpPYMHbIX (opaMuHudop,
KYCKOB KOpPa/loB W [PYrMX KOPa//IMHOBbLIX KpPacHbIX Bogopocneil. UTo kacaetcs
OTHOCUTENbHOIO 06MAMA APYrMX TakCOHOB, MOXHO OTMeTWTb Lithothamnion spp. u
Mesophyllum spp., KOTOpbIe BCTPEYANCh JOBObHO YacTo. 3TV poAbl Oblv NPeACTaBAEHbI
npemmMyLlectBeHHo Bugamu Lithothamnion saxorum, L. saipanense, Mesophyllum
lemoineae, M. laffittei 1 M. sanctidyonesii. MpegctaButenn poga Sporolithons goBonbHO
peLKo BCTPeYa/MCb B M3YYEHHbIX MaTepuanax, B OCHOBHOM 3TO 6binv Bugsl Sporolithon
cyrenicum u Sporolithon sp. YacTo BCTpeyanmchk 3K3eMnaspbl MOHOCTPOMHoI Lithoporella
Sp. TeHUKYNATHbIE KOPa/ISIMHOBbLIE BOLOPOCAM BblIN NpescTaBneHbl TOMbKO OAHUM BULOM
Corallina sp., ¢ KOTOpOIi M3peaKa BCTpeYanCh 3eneHble Bogopocan m3 cem. Codiaceae
(Halimeda sp.). Crpaturpatuyeckoe pacnpefefieHne  WAeHTU(OULMPOBAHHBIX BWUJOB
MO3BO/MMIO  pa3fenuTb pPaHHEMMOLEHOBLIA paspe3 Ha [Be 6as30Bble  /IOKa/bHbIE
KOpa/iIMHOBblEe  BOJOpOCNeBble 30HbI (CHM3Y BBepx): 3o0Ha Lithophyllum ghorabi
0XBaTbIBaeT yyacTok Cazar, a 30Ha Mesophyllum iragense BkntovaeT o6nacTs IeHede.

YCTaHOBMIEHO NATb  (DAKTOPOB, BAMAIOWMX Ha 06pa3oBaHWe pPOJOAWUTOB U
Ta10OMOB KOpaiMHOBLIX Bogopocneii. Cpean HUX opma, pasMepbl, MAacCUBHOCTb W
BHYTPEHHSAS CTPYKTypa pOAO/NTOB, BWAOBOE pa3HOOOpasve BOAOPOC/ER, TOMWMHA
Ta1/IOMOB, a TaKke MpeobnagaHne 3SMMOUOHTOB WM cBepnAwmx ¢opm. CpaBHeHMe
nonynAUMin pogonnToB M3 ABYX W3YYEHHbIX PaHHEMMOLEHOBLIX Pa3pe30B BbISBWIO Kak
06LLye YapThl, TaK U 3HAYUTE/bHBIE OTINYMS MeXay HUMKU. K Hanbosnee SpKUM OTINUMSM
MOXHO OTHecTU TOT (hakT, 4To nonynsauum u3 [ebenb [eHede topmupoBannch B
HU3KO3HEPreTMYecknx YcnoBusx (CTOsUMe BOAOEMbI) U XapaKTepusyroTcs MOPUCTbIMU
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POAOAMTAMU C BbICOKOW MEPBUYHOW MOPUCTOCTBIO, MEHee 4acTo BCTpevaloLyMucs
anubuoHTamu, 6onee MPOCBEPNEHHBIMA U TONCTBIMU  TalfIOMaMn  KOP&/IIMHOBBIX
Bofopocneil M 6Gonblueii ux accumeTpueil. Hampotus, B [ebenb Arpyg nonynsums
POAONMTOB (hHOPMMPOBA/IACH B BbICOKOIHEPTETUYECKMX YCMIOBUAX MOPCKUX MENKOBOAMWIA 1
eii mpucywy 6onee MO6UNbHbIE CUMMETPUYHBLIE POAOANTLI C TOHKMMMW KOPaMHOBLIMU
Tan10MaMu 1 AMMOUOHTaMM.

M.M. Hamad

Geological and Techniqual Institute,
P.O. 2193, Al Madinah, Saudi Arabia

ALGAL BIOSTRATIGRAPHY OF SOME EARLY MIOCENE SEQUENCES,
NORTH EASTERN DESERT (EGYPT)

The Early Miocene deposits in Gebel Genefe, North Eastern Desert, unconformably overlies the
Oligocene and Eocene deposits. They consist predominantly of regressive and transgressive mixed siliciclastic /
carbonate sediments of shallow marine environments. The Early Miocene deposits are represented
lithostratigraphically by the Gharra Formation that comprises four members, from base to top: Agrud, Sadat,
Hommath and Genefe Members. Two measured sections were described and investigated: Gebel Genefe sectin
and Gebel Agrud section. The coralline red algae are highly abundant in Sadat and Genefe members as fragments,
crusts and rhodoliths. Large foraminifera, corals, echinoids, bivalves, gastropods, bryozoans, benthic and
planktonic foraminifers, dasyclades are also present. These two members consist of dolomitized bioclastic
packstone, grainstone to floastones / rudstone with rhodoliths (up to 3 cm in size). The systematic study led to the
recognition of 14 coralline algal species. Lithophyllum sp. dominates the coralline associations at the generic level,
followed by Mesophyllum spp., Lithothamnion spp. and Spongites spp. The vertical distribution of the coralline
red algae in the two concerned sections allowed to subdivide the Early Miocene sequence into two local coralline
algal zones, from base to top: Lithophyllum ghorabi zone (including the Sadat Member) and Mesophyllum
iragense (covering the Genefe Member). The rhodoliths populations in the two sections were analyzed in terms of
their size, shape, massiveness, symmetry, algal growth forms, algal species diversity, epibionts and borings. These
parameters reflect environmental differences between the two studied sections. A comparison of the two the
analyzed rhodoliths populations show common features, but also significant differences are recorded. The
rhodoliths populations of Gebel Genefe were formed under low energy conditions characterized by porous
rhodoliths with higher primary porosity, less frequent epibionts, more boring and thick coralline algal thalli as well
as greater asymmetry. On the contrary, in Gebel Agrud the analyzed rhodoliths population were formed in high
energy conditions of more shallower water marine environments and characterized by more mobile, symmetrical
rhodoliths, more frequent of epibiont, thin coralline thalli.

Keywords: coralline red algae, Early Miocene, species diversity, morphology, Egypt.
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PLATE 1

Tab6n. I. 1 — Lithophyllum ghorabi Souaya. OguHOYHast HUTb, COCTOSLLAA U3 KOAKCUaNbHbIX CEpALEBUHHBIX
HUTEW, 3aK/MHOYEHHBIX B MUKPUTOBYHD OCHOBY, obpasel, 103, cnoii Cagart, dopmauus eHede, Mebenb
eHedhe, x80; 2 — L. pseudoamphiora Johnson. KoakcuanbHble cepaLeBUHHbIE HUTH, 0bpasel, 95, coii
Capart, topmauus appa, ebenb eHegpe, x60; 3 — Lithothamnium aggregatum Lemoine.
BopogaBuaThIii BbICTYN nepudepryeckoii HUTKU, obpasel, 40, cnoii Cagart, opmaums Fappa, Mebenb
[eHedpe, x80; 4 — Halimeda sp. Cnou nanvcafHbIX KNeTOK C OKPYr/oli KOHLENTaKy/oii, obpasel, 83,
Capart, qopmaums Mappa, [e6enb MeHede, x50; 5 — L. operculatum Conti. bopogaByathlid BbICTYN
neputhepuyecKoli HUTK C KOHLIeNTaKynoid, obpasel, 40, CagaT, dopmaums appa, Me6enb MeHede, x80;
6 — Mesophyllum rigidum Mastrorilli. Mepudepnyeckne HATU ¢ KOHLENTaKynamu 0BabHOW hopMbl
B HEMpaBW/IbHO peLleTYaTOM nepudepruueckoM Tannome, obpasey, 28, CapaTt, dopmauus [appa,
le6ens  Arpya, x50; 7 —  Lithophyllum prelichenoides Lemoine. BeTBb U3 KoaKCUaslbHbIX
CepALEeBUHHBIX HUTEl, obpasel, 95, CapaT, opmaums appa, Mebenb MeHede, x60; 8 — Lithoporella
melobesioideae (Foslie) Foslie. WHKpycTMpoBaHHble ABYYaCTHble COM MaMcafHbiX KNETOK C
OKpYI/0/1 KOHLENTaKynoi, obpasey, 83, Cazart, opmauys Mappa, Mebenb MeHede, X50.
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PLATE 2

Tab6n. 1l. 1 — Mesophyllum vaughani (Howe) Lemoine. bopogaBuaTblii BbICTYN CNabopa3BUTbIX CEPALEBUHHBIX

94

HUTEN ¢ nepuepuyeckMn HUTAMU NpY OCHOBE, o6pasel, 98, cnoii Capat, thopmaums appa, Febenb
leHedpe, x50; 2 — M. sanctidionysii Lemoine. BbiCTynaiowas [nHHAs HWUTb C KPYMHbIMU
KOHLenTakynamu, obpasey, 98, Capat, topmaumsa [appa, [ebenb [eHede, x50; 3 — Spongites
albanensis Lemoine. Pa3gBOEHHO-CNOEHHbIE [0 CMOMCTbIX KOPKWM Neputiepuyecknx HuTeld ¢
KOHLienTakynamy 6060B1AHON (opMbl B HempaBuibHON pelueTke, obpasey, 103, Capat, dopmaums
[appa, Mebenb MeHede, x50; 4 — Mesophyllum lemoinae Sonaya. BbicTynatowas AMHHAA HUTb C
KPYMHbIMW KOHLIeNTakynamu, obpasey, 98, CapaTt, dopmaums [appa, Mebens eHede, x50; 5 —
Spongites sp. Mepudepnyeckne HUTW C KOHLENTakynamum 6060BMAHOK (HOPMbI B HenpaBWbHOM
pelueTke, obpasey, 103, cnoii Capart, qopmauma Fappa, Mebenb eHede, x50; 6 — Lithothamnion
saxorum Capeder. MocTureHHble HUTW C KOHLieNTaKynoi, obpasew, 69, cnoii Cagat, Gopmauus appa,
[e6enb Arpya, x60; 7 — Lithothamnion undulatum Capeder. ®parmeHT BeTBALLErocs Tannoma,
BUZHO BbICTYN C KOHLENTaKy/oii, obpasel, 69, cnoii Cagart, hopmauus appa, Mebens Arpyg, x60; 8 —
Mesophyllum iragense Johnson. BopogaBuatblii BbICTYN KOaKCUa/bHbIX CEPALEBUHHLIX HUTEA ©
BHELLUHUX nepudepnyecknx HUTel, obpasel, 103, cnoii Cagart, hopmauus Mappa, Mebenb MeHede, x50.
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Figure 1. Location map showing the studied sections.
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INTERNHAL STRUCTURE OF THE MULTI - STAGE GROWTH
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Figure 3. Schematic diagrams showing the intemal structure of multi- staged
growth rhodoliths , Sadat Member, Gharra Formation, Gebel Genefe.
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Modified from Braga & Martin {1989)
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Distribution of coralline Algal species
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Distribution of coralline Algal species
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Figure 6. Stratigraphic distribution of the Early Miocene coralline red algae in

Gebel Agrud, North Eastem Desert, Egypt .



