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- NMPEAMCJIOBHE

INpeasaraemblii BHUMAaBHIO YHTATEJeH ATJAC OCBEIAET MHUKPOCTPYKTYDPY Yriaed
paga Baxuedmnx ©OacceiHos CCCP. Hekotopas HEPaBHOMEDHOCTb B INIOAHOTE
oxBaTa OT/Ae/JbHBIX TeOJOTHUYECKHX CHCTEM HCTOPHYECKH ONpejedserca CTeNeHbix
¥3y4eHHOCTH yrijer, B CBOK Oyepeib HaxoAsulek OOBbACHEHHE B [A3BUTHM YrAeno-

" 6plYyH B COOTBETCTBEHHBLIX OaccelHAX WM MecTOopoxgeHusx. OrTuacru 3jeck orpa-
HKaeTcs M €CTeCTBEHHOE pacnpejiefieHHe HALIHMX YrOoJbHLIX OOraTcTB MO reoJaoruue-
‘CKOMY BO3pacry.

[MosToMy B ATnace ayuille BCere mpeiCTaBAeHHl YFaM [aJe030UCKOro BO3-
pacta (HUXKHHH M CpeHHA KapOOH W NepMb), B MeHblUEH CTeNMeHH OCBElIeHb!. Me3o-
30HCKHEe YTAM W IOYTH He OTpa)XeHbl TpPeTHYHbte. HeobOxoaumuie A0NMONHEHHA
LOJOKHE JGBaTbCA B CAEAYIOIMX BBHINYCKAX ATjhaca No Meépe HaKOMJICHHMS MaTepuaad.

ATJac cocTaBieH W3 LUBETHBIX PHCYHKOB (C TOHKHX WIMHGOB Yrias B Npoxoasn-
meM ¢BeTe), KOTOpble AOCTaTOUHO OJH3KO OTBEUAIOT eCTECTBEHHON OKpacke yras
B TOHKOW mNJacTuHKe. PHCYHKH COOTBETCTBYIOT NETPOreHeTHUECKHM THIIAM YIas,
XapaKTepHhIM AJAd OTHeJbHBIX OaccefiHoB u Mecropoxaennii. Tak kak BHOJHE
npoapaysble WAX@H JAIOT TOJBKO YTJIH HH3KOH CTeneHH yriedHkauwu, 10 600b-
HIHHCTBO NpeACTaBJACHHHIX B ATJace TUIIOB MUKPOCTPYKTYPhl OTHOCHTCH HMEHHO
K 3TOH cTagHH MeTamopduama. Mexay TeM, Kak NMokKasbiBaeT Talbauua XIX, Hanpu-
Mmep, B JloHenkom OacceftHe (H psAZe APYrHX) Mbl UMeeM LIeJYI0 raMMmy yrJeid pas-
AHYHOM yriae(HKAUMH OT IJAMHHOMJAMEHHBIX A0 AaHTPALUTOB.

OpHako M3MeHeHMs yras B npouecce yraedUKauud HE MEHAIOT B3aHMHOTO
PACNONOKEHUsI, KOMIIOHEHTOB, XapaKTepuayoomux Tun yras. Hamensiorca awwe
NPH3HAKH HPOSABJACHUSE 3THX KOMIIOHEHTOB B MUKDOCKOMHYeCKHX npenaparax. [lo-
STOMY BKJIOY€HHE B ATJaC THIOB B HX HaubGoJiee HeTKOM CTPYKTYPHOM BhHIpaeHHM

. MPY OTHOCHTEJbHO HH3KOH CTeneHH yraeduKanuu apasercs Hanbojee ueaecoodpas-
HBIM 4J1 NOJYYeHHA NOJHOTO MpeACTaBAeHUs O TMPH3HAKAX THIA.

3aKOHOMEpPHDIC M3MEHEHHS YrOJbHBIX KOMMIOHEHTOB B Npouecce yraedHKauuu
npeacraeiaeHsl Ha Tal0aHue XIX AnA nHTepBajda OT ra3oBHIX yraed M0 KOKCOBBIX.
Takum obpasom, B mpeznesax Toro uHrepBada taGauua XIX MOXKET CAYKHTL ilIKa-
JO#, NMO3BOJSAIONIEH CYANTH O CTENEHH yriaedUKaUUK H3ydaeMblX THOOB VIas.

JanbHeiblliHe H3MEHEHHN! OT KOKCOBBIX VIl K aHTPaUHTaM, HaGJaojaeMble 10
aHmaHGaM, yKa3nBalOTCS B OTAEAbHOM Roknaje Ha XVII ceccnn Mexayaapoasoro
reOJIOrHYeCKOTO KOHrpeccal U He MOryT OBITh OTpaxkeHbl B ATJace, BKMQYAKOUIEM
TOJABKO LBETHLIE PHCYHKM C TOHKMX maudoB yrias.

HonoxuTeabHaa CTOPOHA NBETHBIX PHCYHKOB 3aKJIOYaeTcsi B TOM, 4YTO OHH
JalT ApKHEe M OTBEUAIOMHE NPUPOAE NPeACTABJAEHHS O Pa3JUYHOM BElECTBEHHOM
COCTaBe OPraHHYECKHX CTPYKTYD M OecCTpYKTYPHOM Maccel B yrasix. Hanpuwmep,
HHOTZ2 TOJABKO MO OTTEHKAM B TOHKOM LIIH(E MOXHO OTJIHYUTH. KOJOHHANBHYIO
BOAOPOCIb OT Pa3NOXKWBIIETOCH CKONJEHHS (CMOPAHTHA) MHKPOCHOD, WJAH OT CMO-
JSKOT0 TeNa; OOPHIBOK MEracnopbl OT KYTHKYasl H T. A. MMEHHO B TOHKOM wauge
TaK $ICHO OTJHuaeTcA OeCcCTPYKTYpPHas »KeJTas OCHOBHAas Macca CamponeauToB H

!3.B. Eproabckan HameHeHwe nckonaeMmbiX yraeh B npouecce yracprxaunu, Joriaa.
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CaNpOKOATUTOB OT 6Ypore M Kpacwo-Gyporc BellecTBd TyMMTOB. EjJBa M JIerko
Grio OBl MOHATL fIBJAEHUS] PacnAbIBAHHMA (PACTBODPEHHMs) KEATBIX Tk (KYTHKYJbI,
BOAOPOCAeH) B FyMyCOBOH Macce WHaue, 4YeM Ha NpPO3pPauHbHIX WAHPaX.

OcroBHas 3afaua AT/aca — [0Ka3aTh pasHOooOpasHe TIeHeTHYECKHX W MeTpO-
rpacduueckux ThnosB yraed CCCP u ux pacupesesieHde B NPOCTPAHCTBE H reOJIOrH- .
uyeCKOM BpPEMEHH. YXKe OJHO Takoe CONOCTaBAeHHME IM03BOJAAET cAeaaTh paA oSodine-
Huli, NOXPOOHOE H3JIOXKEHHE KOTOPhIX COCTABJASET fpeAMeT 0co8Oro Aokaaja
npod. IO. A. XemuyxuuxkoBa Ha XVI[ ceccun MexAyHapoAHOTO KOHrpecca i,
OCHOBHBIE [IOJOXKEHUA MOTYT ObITh CHOPMYJAHPOBAHLI CACAYIOIIMM 0OOpa3oM.

Bce pasHoofGpasHe TYMHTOB, COCTaBASKIUMX HanboJiee pDACcHPOCTPAHEHHYIO
CPyNOy MCKONMAeMbiX yrJeH, CBOAHTCA K TPEM OCHOBHBIM THMINAaM: KJIapeHOBOMY, AHO-
pEHOBOMY (THI —-CMOPOBLIH HIOPEH C HENMPO3PaHOH OCHOBHOW MaccoM) H (03eHO-
KCUJAEHOBOMY M COOTBETCTBEHHBIM MOJOCYATHIM HX Pa3HOCTAM. I3TH CTPYKTypHBIE
Pa3JHyHA CBA3AHLl KaK € PAa3JHUHIMU B HCXOAHOM MaTepHane yras, Tak H € yCa0-
BHUAMU TIPEBPALEHUS OPraHU4YeCKYMX OCTATKOB B YrOJbHOE BEWECTBO, T. €. C FeHe-
3HCOM B LIMPOKOM CMbicne. IJTO HaeT NPaBO yXKe ceHyac, He AOKUAAACh TOYHOIO
pacuiM(pOBAaHHA BCeX TeHeTHMYECKHMX MPH3HAKOB, CUYHTAThb pPesKHe CTPYKTYPHBIE H
BELICCTBEHHbIE PA3AUuHA THIIOB B TO e BPeMsI M reHeTHHECKHMH H TOBOPHTH
0 INEeTPOTeHETHYECKHX THIIAX YrJeH.

IlpeacraBaeHsbie B ATaace THIIBI MHKPOCTPYKTYDPH OTPAXalOT H BEUCCTBEH-
Hible pa3aduus YIJEH, OTBevaiolllMe MU HX TeXHOJOTHUeCKHM CBOMCTBaM. Pesko gml-'
NeNIOTCA 10 CTPYKTYpe THIMUHbIE CANPONEAHThI H JHNTOOHOJUTHI, KOTOpPLIE
DOMKHBI SIBUTbCA NPEKPACHEIM CBIpPhbeM /IS MOJYYEHHUS XKUAKOro Tomauea., OHH
Ha0T MOBBLILIEHHBIH BHIXOR NEPBHYHOTO JErTH € MaJbiM CcofepiaHHeM (eHOJ0B.
OHK OTAMUAKOTCS U CBOEOOPA3HBIM 3JEMEHTAPHLIM COCTABOM, YTO BUAHO MO XUMH-
YeCKMM aHa/Iu3aM, OOBIYHO NMPHBOJAMMBIM B TEKCTE (BBICOKHHM MPOLEHT BOJAOPOJA M
JETYUUX BelllecTR 2,

Cpesr TYMMTOB HEKOTOpPbiE MAIOPEHBbl, H30OHJAYIOU[HE KEeNTHIMH «OUTYMHHO3-
HEIMH» TeJaMH H NOTOMY npubanikapiiuecs K AHOTOGHOJHTAM, TAKMKE MOXKHO pac-
CMaTpUBaTh KaK BO3MOXKHOE€ CHIPbe AN NMEPErOHKH,

BuTped M OCHOBRAs Macca KJAapeHOB TYMYCOBDIX yrJed, Ha OCHOBaHUK Bceil
CYMMB!I H3BECTHBIX (DAKTOB, CIEKAIOTCH BcerAa Jyullie MaToBLIX COCTaB/SIOUIMX TOrO
xe yraa. [Ipy cooTRercrByoUlelt cTeneHH yriedHKalud AOCTATOUHOE COJepXKaHHe
3TUX KOMIIOHEHTOB XapaKTepH3YyeT JYUlHe KOKCOBBIE YIVIH.

$103eHO-KCH/ICHOBDIE' 3MEMEHTH U YIAH He CNeKawTcs # B GOJbIIOH NpHMeECH
NPEMATCTBYIOT KOKCOBAHMIO, ABASISICH OTOIIAIIHMH yrasaMu. Takoe ke 3HauyeHHe
OHH HMEIOT M IPK MEeperoHKax yriaem.

O6a c¢axTopa, BAHAIILHE Ha TEXHOJOTHYECKHe CBOMCTBa yras— metporpad-
YeCKHH COCTaB H CTemeHm yriedHxKauuu, -— onpeleasrTcd, TakuMm ofpasoMm, Mo .
MHKPOCTPYKTYpe. 3TO MO3BOJASET MOJb30BAThCA ATAACOM K IUKAAOH yriedHKAaLMH
AAsl BPOTHO3a TEXHOMAOTHYECKUX CBOMCTB MCCACAYEMBIX YIaeH.

C TOUKH 3peHHd TEOJOTHUECKOH TNPEICTABASIOT HHTEPEC HEKOTOpbIE CTPATH-
rpajuuecKkye 3aKOHOMEPHOCTH PACNPeldesIeHHS THUMOB YrIeH N0 TeoJOTHYecKOMY
BO3pacTy. [lepBoe e 03HAKOM/EHHE C ATJIACOM Jerko OGHAapyXXHBaeT Mepel 4yuTa-
TeeM, YTO THIHUYHbIE CMOPOBbIE (OCOGEHHO MEracmopoBbie) AIOPEHbI € HENpO3pay-
HOW W TIOAYNPO3PAaYHOH OCHOBHOW MacCCoi, KaK pacmpoCTpaHeHHOe sBJAeHHe, BCTpe-
HalTCH TOABKO B KapOOHe H OCOGEHHO HaCTO B HHXHEKapOOHOBHIX yraax. [lepm-
CKHE JIOPEHBl HE CTOAb OAHOPOAHO-CIIOPOBLIE H OOHApPYXKHBAKOT, O6bLIUHO, 3HAYYU-
TeNbHOE COJAepXKaHue (HO3EHOBLIX HAN KCHUJCHOBHIX 3eMeHTOB. Mesoaolckue mio-
PeHbI, H300uMyIOMHe NBIbLOH. BCTPEYAKOTCH PEAKO H, B OTJIHUHE OT JIOPEHOB HHik-
HETO KapHoHa, 06bIUHO, HMEKT MPO3PAUYHYI0 OCHOBHYIO Maccy. [las Bectdaabckoro
WIH CpeAHEeKapOOHOBOro nepuoja vivieoOpa3OBaHHA BHICTYRAeT HA TEPBbIA aaH

; I0. A emyywunkos. [Nerporenernueckas Tamu3zaung yriaeft CCCP. Mokxaa.
Jas TyMHTOB aHanM3H He TPHBORATCA, TAK KaK ONMH M TOT XE THIl B PATHUHBIX CTEMEHAX
Yl'ﬂegmkauua A2eT COBEPLIEHHO MHBIE NHGPH COIEPHKAKMA JETYYHX BEWECTB W 34°MEHTAPHOrO
€uCTaBa. .



nipeobaajaHUe B YrafgX KJAapeHOBBIX PA3HOCTEH, CAAralUX TAABHYIO Maccy yru.rlex"d
TIapalNMuecKHX YTOJBHBIX GacceiiHop Esponst u, BuactHOCTH, JloHEUKOrO Gacceiina.

Hixkaenepmckne yram [levopw, Kysmeukoro Gaccefina M HUXKHEIODCKUe yrau
depraipl XapaxkTepH3VIOTCA 06u/aHeM HETIPOSPAYHOTO BelecTBA M (hI03eHO-KCUJe-
HOBBIX (hparMeHTOB, HHOTJA2 ONpeAeJSIOIIMX OCHOBHOM TN yras Aas ueablx maa-
€TOB. [IOBHAUMOMY, TaKHe YrAH He CTOJb YacTo BCTPEYAKTCA B APYTHUX TeoJorute-
CKIIX cucreMax. : ,

Bojee mosHOe O3HaKOMJeHHe CO BCeM MHOrooGpasHeM YroJbHHX 6acCeiHOB
H MectTopoxaeHuii Coro3a AO/KHO HAMETHTH B 3TOW 06AaCTH psj ewle Gogee ToY-
HLIX M ONPEAC/ICHHBIX 32KOHOMEpHOCTeH. TakuM 06pa3oM, HAKOIMJIeHHe MaTepHanos
NG NETPOr€HETHUECKOH THnusauuu yriaer CCCP noseoaser u MIO3BOJIUT ele Gogee
B OyayuteM Aenarth CTpaturpapuueckue O0GOO0IIEHHUS U B H3BECTHBIX npeaenax onpe-
AEAATH BO3PACT yr/eH, KOHeYHO, MPUHKUMAs BO BHHMAaHHe BO3MOXHbIE majeoreorpa-
(puuecKHe M3MEHEHHA (NPOBMHUHH M T. m.).

. B0 MHOTHX cAyyasX THOB yraefdi W Hx U€PEAOBAHWE B mAaCTE MOIYT OKa-
. 3arTbCA GAAroOAAapHBIM MAaTEPHAROM A KOPPEJANMH YTVIEHOCHLIX CBAT HAH A3ue
OTAEALHBIX YroOJbHBIX TIACTOB.

Takum oOGpazom, Araac MHKDOCTPYKTYPbI yTIVIel siBaseTcs nocobuem aas cpaB-
HUTEJLHOTO H3YYEHHS] M NPOTHO32 BO3pPAcTa M CBOHCTB yraeit CCCP i HHOCTPAHHBIX
YrO/abHEIX MECTOPOXKAEHHH.

Hacrosmuit nepseiit BLINYCK ATJaca OXBATHIBAET yraw, neTporpaguyecka uay-
uennble B Kabusere nerporpaduu  yraen Llentpanbioro HayuHo-uccaenosatens-
'CKCT'O T€O0JIOro-pa3BeflOMHOr0 HHCTHTYTa B Jlewunrpane mo 1936 r., NpHuYeM fpH-
BOAATCA TOJALKO FMaBHEHWIME THNBL yrie#l Haubodee BAXKHBIX MECTODOKICHUH.

»  LlBeTHhle pHCYHKH conpoBoXAaOTCS KDaTKHMH ONMCAHUAMH neTporpaguue-
CKHX' THIOB YT, NPEACTAaBJEHHBIX PUCYHKAMHU.

Marepuan pacnosaraercs B NOpAAKE reoNOrHyecKkoro BO3pacTa OT 6oJee
APEBHHX OTJAOXEHHA K 6oxee MoJ0AHM. B nmpenenax ommoro. BO3pacra pacnonoxe-
HHE MaTeépHa/a TePPUTOPHAJIBHOE — C 34Mafa HA BOCTOK. Hckmoyenne cocrasasior
Gyprle yKpauHcKHe yrawm, NPDHBEJICHHBIE B KOHUe Atnaca. [Jlam kaxjgoro Gacceiina
TIPUBOANTCA CHA4ala OINHCAHHE T'YMYCOBBIX YrieHd, 3ateM JUNTOOGHOANTOR M canpo-
TIeARTOB. Cpeu rymycoBHIX yrae# onkcaHue HAeT oT Gojee GaecTAUX  yraeit
X :60%ee . MATOBHIM. )

Y MEASC COCTABACH KOMICKTHBOM - COTpyAHnKOB KaGuuera mnetporpacdui yras
" LIHATPH non, obmeit pegaxuueli 10. A. HKemuyxuukosa u 3. B, Eproasckof.

"t Bce DHCYHKH BHIIONHeHHI XyAoxuHUeH B, A, ®paux c HaTypel NOA MHUKpO-
CKOIIOM, C MOMOIOLI0 PHCOBAIBHOTO annapara A6Ge,

Hns yno6etea  noansopanus KHUTOH  PERAKTOPBl COuAM HenecooOpasHbim
OTACJBHO HAMEYaTaTh ATAAC PHCYHKOB U OGBACHUTENbHBIH TEKCT K HUM.

K kaxnomy pucynky HACTOSIIEro ariaaca B OGBSCHUTENBHOM TeKcTe (cocta-
BAAIOUIEM 0COOYIO KHHTY) HMeeTCH Kparkoe omnucawue tuma yras. IMocseauee 3akmo-
YaET HE TOJBKO MHKPOCTPYKTYPY, HO M ApyrHe Hanuble. Bee onucanus caenansr mo
CAHHOMY naaHy. OHH PacmoONOXeHbl B TOM e MOpARKe, KaK H pUCYyHKM B ATaace,
H CHaGMeHH OrJaBJCHHUEM.

Marepuan B ofeux kuurax PacoNOXeH B MOpPAAKe BOCXOASALEIO I'eéOAOTHYe-
€KOro BO3pacra.



KY3HELLKHN BACCENH

BapaacckHe MecTOpOXIEHBS

MauTyarbifl Yyroas
Ta6n. [, puc. 1

Yroap TWIHTYATO-NHCTOBATOrO CAOKEHHA. JIerko paccaanBaeTca Ha TOHKHE'
ANCTOBATHE IIACTHHKH., [OPHU3OHT2TbHBIE NAOCKOCTH YrJisi MaTOBLIE, cepoBaTo-
yepHble. MectaMy Ha FOPH3OHTaIBHBIX NIOBEPXHOCTAX BHIACAANTCHA JEHTOBRAHBIC
Tesa Pa3JHYHOK ILIHPHHBL

Ha BEepPTHKAJIbHOM H3JOME Yrisl pe3Ko BhHICTyNaer JUCTOBATOE CJIOKEHHE.
UsaoM KaxAOr0o TOHKOFO CAOS YepHBIH, OJeCTaIlui. Mexay JUCTOBATHIMU CHAOAMH
HabaroJaeTcs TOHKAA MHMHeEpaabHas npHMaska. Uepra yras ceeraoGypas.

XuMuuecknil cocras

w? AS 5¢ Szyudz- I C H N O0+S C:H LlgeT 30an

2,95 21,59 0,90 0,04 75,98 1 7,52 0,44 16,06 10,1 Ceetno-
‘ KOpHYUHEBH !

B TOHKOM BepTHKaZbHOM HIAH(e HaOMOAAETCH pe3Koe yepeAOBaHUE KEATO-
OpaHXKeBHIX W TEMHbIX NOJOC. Lilaud npeacTaBaserT BEPTHKAAbHBIA paspes CILI-
{IEHHWX CTe6AEBHAHBIX PACTHTENbHBIX OCTAaTKOB, TECHO HANEralOLLMX OJIHH HA Apy-
roli. J{eaTble NMOJOCH ¢ COOTBETCTBYIOT KYTHKYJE KaXA0ro «cTebaar». TeMHBle MNO-
J0CH v 0Opa3oBaHbEl BHYTPEHHHMHM TKAHAMH crebreoGpasHoro opraia, npespa-
THBIIMMHCS B BMTpeHoOOpasHOe BellecTBO. B TPOMEKYTKAX MEKAY COCEAHHMH no
BepTHKAAW (parMeHTaMH HaOJIOAAOTCH MHHEDAJILHDIE NpHMECH H 4acTHuHO Oypas
Macca — NPOAYKT CHJBHOTO Pa3JIOKEHHsS PACTHTEJBLHOTO BEILECTBA vl, Becb yroab
CJAOXEeH CIIPeCcCOBAHHbIMH HAJ3€MHBIMHM HaCTAMH pacTennit Thna Psifophyta, OT KoTC-
PHIX COXPAHHJIACh NMPEHMYLIeCTBEHHO KyTHKYJA. KyTHKyJa HMeeT XeaTO-ODaHXKeBbii
IBET ¥ MECTAMH HeceT CIJAbl KJAeTOYHOro CTPOEHUA SNHAEPMHCA ¢!, Mispegxa nabmo-
JAa10TCA TOMepeuHble pa3pesbl YCTbHU § € c1ab0 3aMeTHBIMH 3aMbIKAIOLIHMH
KAETKaMH.

B paspese «crefas» NO KpaaMm BHJEH HEMOCPEACTBEHHBI 3arub CJ0A KyTH-
KyJAbl Ba NPOTUBOTOJOMKHYIO CTOPOHY CIVIIOUICHHOTO creGaeobpasHoro  OCTaTKa.
B MexCaAOMHOM BeLiecTBe H3peaxa HaGAwaalTes 060a0UKH KPYIHLIX MHKPOCHOD.
Mocae mauepauuu yras xuaxocrbio Ulyabne KyTukyna 06HapyKUBAET CTPOEHHE
. enmmaepMuca. HabaropaoTcs ycThulenoaodHblie 00pa3oBaHHdA, OKPYKEHHbIE PAIOM

TOACTOCTEHHBIX OKaAMAAOUIHX KIETOK.

B ‘HEKOTOPHIX CAyyafX Ha KYTHKyaAe 3aMeTHBl KOPOTKHE KOHYCOBHJAHbBIE (O-
couxkH. BuTperoobpasznoe BeUieCTBO BHYTpEHHEH YacTH «CTefAsi» HHOrAa COXpaHAeT
cnabhle ‘OCTATKM CTPOEHHA CMUPANbHBIX MPOBOAAUIWX 31EMEHTOB.
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CocraB yYris H3 TeCHO CIPECCOBAHHBIX «CTebaeil», MOKPLITHIX KYTHKYIOH,.
06yCIOBANBAET €U0 IWINWTYATO-JTMCTOBATLIA Xapakrep. [IpucyTcTBHE umexccnofmoﬁ
MHHEPATLHON TIPHMA3KK 00jeruaeT paccaWBaHMe Yrist HA TOHKMe ca0ixu. [Ipespa-
Hiesre B BUTPEH BHYTPCHHHMX TKaHed mpuiaeT GJecK H3JI0My Kaxjaoro dparmeHia..

- [TauTuaThii yroJb NpexcTaBiseT HauboOJee PACHPOCTPAHEHHYID DA3HOBHIHOCTD
Gap3acckux yriaed W HalaAaerca BO BCEX MECTOPOKHEHHSX.

OGoramieade KyTUKVJIOH 3a CYET YMEHBIIEHHH Macchl OPYrux 4acTedl «crefasi»
3aCTABASIET OTHECTH 3TOT THINT Yrasg K KYTHKYJAOBHM JauntoduoaurtaM. Kak aunto-
6MOaUT, DAMTYATEIH Yroab AaeT OGOJblLOH BHIXOJA HehTeoOPa3sHLIX NOTOHOB M
ynorpebaaerca KaKk XMMUYeCKoe CLIpbe.

HuaorHpilt «cauBHOl» yroam
Tabax. 1, puc. 2

OueHb MJOTHBIK «CAHBHOW» Yroab, BHIKAABIBAIOIIMICA KPYIIHBIMA KYCKaMH HE-
npaeuJbHON (opmbl. Ha cBexeM u3noMe BelecTBO yras OnecTsuiee, CTEKIOBHAHOE,
yepHOEe C ACHbIM OypOBaTLIM OTTeHKOM. (peau Ouhectsulero GypoBaTo-4epHOro Be-
mecTBa Yriaa Had/l0ZAlTCA cephle, 30/bHBIE NPOMXKHIKM, 0OPA3YIOUIHE MEJKHe HAH
6oJee KpyNHbBlE CKAAIKM H OOHAPY:KHUBAIOLIHE MePBOHAYATbHOE CAOHCTOE CJIOKEHHE
M CHJAbHYIO CMATOCTL \T.JR.

F'opusoHTanbHble TMOBEPXHOCTH KYCKOB YIif CepoBaThie, OOBIYHO TNOKPHITLIE-
FAMHACTLIMA npumecamy. YacTo B yrae HaGAOJAIOTCA CTSMEHHA nNUpHTA.

XumMHuecKHH COCTaR

w A ‘ vr C H ‘ N ’O—}-S

0,65 32,06 I 87,7 82,02 ‘ 10,10 | 0,4+ l 7.44

B rToHkoM mande yroae BOOJHE NPO3PAaueR U HMMEET SPKHA  JKEJATOBATO-
OpaHXKeBLHIH nBeT. ['AaBHYI0 Maccy VI COCTABIAET JKEJATOBATO-ODAHKEBOE BeIl[C-
C€TBO, MNPOHHM3AHHOE MeAbUYaRIIMMH HENPABHASHO pPa3OPOCAHHLIMH  TPEIIHHKAMH
cokpaiieHHst. CpeiH 3TOM OCHOBHONH MacChl pacrnoJararTcs 6ojee TeMHbie, KOPHHI-
HEBATO-KpAaCHHe OOpLIBKM, OOBLIYHO HMMEIOUlkE BbLITAHYTO-ACHTOBHIHYIO (hOpPMY.
Yacto 5TH OGPBIBKM CHJLHO CMATHI, B COOTBETCTBHH C O6uieHl CMATOCTHIO VIS
OraenvHbie NeHTOBHAHBIE OGPLIBKH OGHADYKHBAIOT OCTATKH CTPOeHHA, HabJa0Aae-
Mbleé B ODraHM3Max, CJaralolidX OCHOBHYIO MAHTYATYIO Pa3HOBHAHOCTH 0ap3acCKWX
yraeh. Haanuyuve 3THX NPHBHAKOB CBHAETENbCTBYET O EAHHCTBE HCXOAHOTO Mare-
pHana TMHHTHATOrO H CAWBHOrO yriaed. X eJTOBaTO-OpaHXEBOE OCHOBHOE BELIECTBO
yrast COOTBETCTBYET CJIOSIM KYTHKYJEL, CAMBIIKMCA B OAHODOAHYIO Maccy. [puunHOM
CAHSHAA, BO3MONXHO, SABJIAKTCA TEKTOHHYECKHE BO3ACHCTBUSI HA YroJb, BbI3BABILHE
CHJbHYI0 CMATOCTH C/0€B. KOpHUHEBAaTO-KpacHble JI€HTOBMAHBIE VYAaCTKH COOTBET-
CTBYIOT OCTaTKaM BHYTPEHHWX 4acTed CTEOMERMAHLIX OPTaHOB, NPEBPATHBIIHXCS
B BUTPEHOOOPA3HOE BewlecTBO. MuHepanbubie TPHMECH B yrie KOHUERTPUPYIOTCA
B Y3KHX, YacTO AYTrOBMJHO H3OTHYTHIX MOJAGCKAX, COOTBETCTBVIOUIWX MeXCIOHHO
PacinoM0KEHHHIM MHHEPAIbHBIM NPHMA3KaM, XapaKTepHLIM AJA IUIHTYATOTO YIas.
Bo BCeM CTPOeHHMH CAMBHOIO YIJsi NPOSIBARETCA, TAKMM OOPas’OM, NOJHOE COOTBET-
CTBHE € CTPOEHHMEM INIHTHATOrO THNA yrasl. MaMeHeHHS B PacnosokeHMW M B3auM-
HOM COOTHOMWEHHH COCTABAAIOWIMX OODBACHAKTCS, NPEHMYLIECTBEHHO, BTOPHYHBIMH
BO3JeHCTBHAMH, BbI3BABIUHMH CMAITHE CJOEB M CIUAHHE MOJIOCOK KYTHKYAbl B OIHO-
POAHYIO Maccy.

CnvBHOM yroab Il MecTOpOKIEHHA N[O MMKPOCTPYKTYpE CXOZeH ¢ Bapo
HbIM yri1eM KaMkaabCKOro MeCTOPOIKJEHHst, OTJAMUYAAChL OT Hero MeHee
OTTEHKOM OCHOBHOH Macchl. OCHOBHbIE DasIHUHS MEKAY 3THMH IBYMs)
3aKJOUAIOTCA BO BHEIIHHUX NPHIHAKAX Yras. {r‘;?

IlTOTHBIA  cakBHOK yroam xapaxrepen aas I Mecropoxkuesus, nas




npeobaazawnuee apaueHue A GonblIMHCTBA WYPdOS. B ApYrHX KODEeHHbIX MeCTo-

POXAECHUAX 3TOT Yroib IOKa He HafiJieH.
[To npeo6aafaHHIO c1a60 HM3MEHEeHHOTO BeliecTBa KyTHKYJIbl CAHBHOW YTOJb
qapageTcd HauboJee UEHHBIM MEPErOHOUHBIM ChHIpbEM, JAKOUMM BLHIXOA  CMOJDI

oxoao 40%.

Bapoofpa3npiii yroas
Ta6n. 1i, pue. 3

Vroab OUeHb TAOTHBIA, UEpHSIH, OAHOPORHBIA, € APKAM CMONHCTLIM GJIeCKOM.
WanoM pakosucThil. Kpas TOHKMX OCKOJKOB MPOCBEMHBAOT OPAHMKEBHIM LBETOM.
Uepra yras ceetnobypas, NMOYTH KeaTad. [MoBepXHOCTH KYCKOB MOXKPBITH Gypo#

pacrpecxa:-mon KOPKOﬁ BBHIBETPHUBAHHSA, xapaK‘repHOﬁ AJs 3TOro THIA.

Xumuueckuil cocTan

wh AC st C H N O-+S i Lset 30abi

Sgyuup.

1,11 1368 | 062 \ 0,10 ‘ 80,69 | 9,59 0,33 0,38 . Ceput

B ToHxOM waK@e yroab BAGJHE MPO3PAHCH. Fladmopaerca np=ob6aagawoiee
pasBUTHE APKO KEATOIO OJHOPOMHOTO BEILECTBA. HMuorga 370 BEUIECTBO HMEET
po30BaThiit OTTEHOK. Cpeiu XKeJaToro OJHOPOJHOTO BeIlecTBa PacCeAHbl KOPUUHE-
paTble OOpBIBKH, 0O0JbIIEI0 YACTHIO HeomnpesieAeHHON (hopMbl. MecTamH KOJHUECTBO
3THX OOpHIBKOB moBbilIaeTcs. Pacnoaoimenne HX HeTipaBHJBHO-TIOCTONHOE, CBUAE-
TeAbCTBYIOMIEE O CHIBHOM W3rHOaHMH CJOEB. MusepanbHple NPHMEcH HaGMOAAITCHA
B yrae B BUJE HENPaBH/bHBIX, HaCTO HM3OTHYTHIX YUaCTKOB H Pe3KO BHIAERAIOTCA
CPEAM YroAbHOTO BEHIECTBA.

KopuuneBble OOPBIBKH B OTAGJbHBIX CAYydadAX RECYT NPH3HAKKH CTPOEHHS
crebueBnlx uacTept pacteHui. Habaw/aaioTCA OCTATKH CTPOCHHUA COKpaAbHbIX Tpa-
xeHj. Mecramu 3aMeTHBI Te/Abla, COOTBETCTBYIOLLHE 3aMBIKAIOIMM KJIETKaM YCTbHIL
PACTEHMi, CAAraloIHX IMTHATHA THII Gap3accKuX yraed. ITH OCTaTku C1POEHHS
CBMAETENBCTBYIOT O MPOHCXOKACHUH BapoOOPa3HOre yrias M3 TeX XKe pacTeHn#,
4yTo WM TJMTYaTHIi Yroas. M{eaToe OCHOBHOE BECuleCTBO YyT.IA 00pa30oBaHO CJAHBIIH-
MUCSL B OJHY MacCy CJIOSMH KYyTHKYAbL.

Taxoe 0Opa30BaHHe KeJATOrO BEWIECTBA MOATBEPHKAAETCH pabaoAeHHEM Da3HO-
BUAHOCTEH Yra%, NEePeXOAHbIX MEXAY IJIWTYATLIM H Bapoo6pasuuiM THOaMH. CHIb-
Haf WH3OFHYTOCTb CJI0EB B yrjie YKa3blBa€T Ha CHALHYIO cmsTocTs naacra. IlposiBae-
HHe TEeKTOHMYECKHX BO3JEHCTBHN NOATBEPKAACTCA YIAOM MAACHNS NJaacTa, PaBHbIM
nouty 90°. CanuAHHE OTAEABHBIX CJI0eB KYTHKYJbl MEKILY co6oit, BHAHMO, MMPOHCXO-
AMT BCASACTBHE MeTamopduaMa. Yroab noAc6HOro TUMa HabAOAAeTCA JAHIIL B ABYX
IWITOABHAX [ MECTOPOXKIACHUA. .

Mo npeofaafanuio BemeCTBa KyTHKYJIbI BapOOOpa3HbI THM 0ap3acCKUX yriew
OTHOCHTCA K auntobuoantaM. HiameHenns NOA BAHAHHEM meTamopguaMa TpedytoT
HLIEAEHKS 3TOTO THNA B rpynay MeTaMOp(PU3OBAHHbIX JHNITOGHOINTOB.

Bapoo6pasHblit yroas ABAAETCA LEHHbIM XHMHHECKHM CHIpbEM.
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HHWU K HEIKAPUBOH O B bl E Y I J H

[IOAMOCKOBHBI1 BACCENMH

bonoxosckuii yroanHsiit paiion

[lony6aectamnii ognopoxubiii yroas
Ta6xs. I, puc. 4

[loayGaectmuuit yroap XapakTepeH AOBOABHO $ICHO BLIPAXKCHHLIM GJIeCKOM M
OMHOPOAHOCThI. (OObIUHO OH He COAEPXKUT (I03eHA HA MIOCKOCTAX OTAEJbLHOCTH,
UTO CBONCTBEHHO CJOHCTBIM pasHOCTAM. M3aoM ero raaixuit, uto oTReyaer mac-
CHBHOH TeKCType 3Torg yrad. [MoaybaecTsaiium ero MOKHO Ha3BaTh TOJbKO OTHO-
CHUTENbHO, NDHUYEM JIMLUIL B CBEXEM COCTOAHHMH, a NPH J€KAHHUH HA BO3AYNE Yrodb
-ObICTPO TYCKHEeT.

[Io MHKDOCTPYKTYpe 3TOT YyroJdb ABASIETCH THNHUYHLIM gAapeHoM. OcHOBHaA
GecCTPYKTYpHasds Macca ¢ CJAerka (AHIANbHBIM CAOKEHHEM HMeeT 6ypoBaTo-Kpac-
HbIH LBET, TOPa310 GoJee KPACHLIH, YeM LEMEHTHDYIOLIEe BEWIECTBO BO BCEX APYIHX
TUNAX NOJIMOCKOBHBIX yrilei. B 3Toit OCHOBHON Macce HAXOAHTCH OTHOCHTEJBHO
HeSOoMbUIoe YHCAO MKeATHIX (POPMEHHBIX 3AeMEHTOB. TaxkOBbIMH, 00bIYHO, OLIBAKOT
MHKPOCIOPH (KAK 3TO M MOKA3aHO HA - PHCYHKE) HJH, pexe, OBPBLIBKM KYTHKYJIDL.
Jpyrue BKMOUeHHs MONafawTCA BechbMa peAKo. P3eH HAGMOAAeTCH JAMILD cropa-
~AHYECKH B BHAE MEIKHX M OKAaTaHHBIX BKJAKHEHMH SBHO NPUHOCHOTO XapakTepa.

. B obuiem yross HHKOTZA He BHIXOAHMT M3 PAMOK TMIIMUHOTO KJapeHa, HECMOTPSA
H4 ¢BO# cAabuHfA Gaeck.

IfoaymarToBhifi ogHOpOAHBI yroab
Taéa. I, pue. 5

. ¥Yroas HMeeT MIOTHOE CNONEHHE H POBHLII H3IOM. DBieck LOBOJMLHO TYCKABIH,
-HO OTIM43eTCA OT MaroBOro. LIBer mouTH uepHbilf. DTOT yroJb Jerde pacTpecku-
‘BaeTcd, YeM MaTOBHi yrodb. [1oJ0cYaToOCTh He BHIPAXKEHA, W YrOJb ABAACTCSH OAHO-
POAHBIM, .

{lo MHKpOCTPYKTYpe 3TOT THN yraa XapakKTepH3yercd Kpacno-6ypoit uau 6ypoit
TPO3pavHOA OCHOBHON Maccoil, B KOTOPOW DE3KO BBIACJASIOTCA KEAThiE O60J0UKN
MHKDOCIIOP, & TaKke BCTPEYAIOTCA B HeOOMBIIOM KOMHYECTBE MEAKME JMMH3LI Teau-
PUUHPOBAHHBIX U (PIOSEHH3HPOBAHHEIX TKAHEi. Bypeifi user ocHOBHOH Macchl (a me
KDACHBIfl) NPOHCXOAMT BCAEACTBHE OGHAMA PACCESHHBIX TAHHHCTBIX nIprAMeceH, 4To
OnpeResReT H BHICOKYIO 30JBHOCTb yraeit 3Toro tuma (a0 23%). B Cropax oTyer-
/IHBO BHAHBI BHYTDEHHHE NOJAOCTH. [10 KOJHMYECTBEHHOMY COCTABY OCHOBHAS Macca
npeofaagaeT Haj (hOPMEHHBIMM 37AeMeHTaMu. Bee e CIIOp ¥ BKJIOUEHHH € CCXpa-
HABLIMMCS CTPOEHHEM TKAHEH I10BOJBHO MHOIO, K Yrodb IOJKEH ObTbh OTHECeH
K K/apeHo-aiopexy. ,

. ¥Yroab ABJSETCS NOJYMaTOBBIM, Grarofaps OTCYTCTBHIO HENPO3PAYHOH OCHOE-
HOU MacChl. Bieck ero He Zoxoanmt 10 moaybaecTsimero Ka BCJACACTBHE OBH.IUS
(POPMEHHBIX 3JEMEHTOB, Tak W IOTOMY, YTO yroab OyphiH.

XO0TS 3TOT THN YIas AOCTATOUHO PaCIpOCTPAHEHHDBIH, HO BCe Ke, MO cpasse-
HHIO C MAaTOBLIM, OH HMEeT MOAYHHEHHOE 3HAYEHHE.
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floaymMaTOBbIHl REACHOTMOAOCHATHIN YFob

Ta6a. 1!, puc. 6

Mo BHeWHeMY BHAY Yro/lb OTIHHEETC HECKOJbKO CJOHCTLIM CADMKEHHEM. fTo-
caeHee OOYCAOBAHBAETCH AOBOJBHO 3HATUTEABHLIM KOJIUUECTBOM NpuMasoK dro3ena
Ha MAOCKOCTSAX HANACTOBAHHS M MEJKWX OODHIBKOB €ro B CaMOM yIie. Bnaroaaps
DUTMHUECKOMY TNEPECTAUBAHHIO MATOBOTO yris — JpeHa —c yraeM, OOoOramieH-
ubIM (PIO3EHOM, [OJYUaeTCsi XapaKTepHOE CIOHCTOE CIONEHKE.

MHUKPOCTPYKTYpPa 3TOrO THRA NPEACTABIACT coboit MHKDPOCMOPOBBIM JIOPCH
WM KJIapeHO-JIpeH C BPO3pavyHou OCHOBHOH Maccoii M ¢ obuaneM (IO3EHOBLIX
NOGOCOK M THE3J, 4acTO PACIOAOKEHHbIX B PHTMHUECKOM MepelOBAHHH C JIOPEHO-
REIMH ydacTKaMH f. [l MMKPOCKOMHUECKOH. KADPTHHb XapaKTEpHbI THIIHYHBIE (10~
3CHbI C XOPQIIO COXPAHUBILUHMCSA CTPOEHHEM PacTATENbHON TKAHU, TO B NMONEPEYHOM,
10 B NMPOAOJbHOM paspese. Kpowme Toro, B waude pasbpocaHbl MeJKHE BHITAHYTHIE
HempOo3pauHble NOJOCKH, Pe3KO OuepHeHHbIE, KOTOPhIE, MOBUAUMOMY, ABJASHOTCA OTO-
PBABIIMMCA KyCOUKaMH (DH03eHH3HPOBAHHBIX TKaHel.

Yroab N0 MHKPOCTPYKType SIBHO MOJOCYATBIA, @ NO MAaKPOCTPYKType 37a no-
#OCUATOCTh BO MHOTHX CIyYasX BolpaxkeHa HescHO. OH BCTPEYaeTCs BO BLEX Pas-
pe3ax ¥ HepeAKO CBASBIBAETCH NMEPEXOAAMH K NOAYMATOBLIM, BCAEACTBHE YBeAHUEHHUS
cojepXKaHusa (ro3ena.

MoayMaToBbifi IOACCYATHI Yroab
Ta6n. iV, puc. 7

[MosnocyaToe CTPOEHHE ITOMY THIY yris NpHAAIOT NoJOCH BHTPeHa, To dolee
TOACTHlE, TO Oonee TOHKHE M BeCbMa PA3HOOOPA3HOH AJMHBL. BUTpPeH M 10 XKOJH-
yecTBy 34ech npeobaagaeT HaA (O3EHOM, NPHMECH KOTOPOro CPABHHTEILHO He3na-
yHTeAbHA H KoaeGaerca B IWHPOKUX npefenax. OcCHOBA 3TOFC yras noAyMaTOBasd,
a He MaToBaf.

B MHKPOCTPYKTYPe 3TOTO THIA OTPAXaeTCH MOJ0CYATOE CTDOCHHE, xapaxTep-
Hoe HAs ero BHewHero BHAa. Ha puCysKke MBI BHIHM H€DERYIOULHECA MOJOCKH
ATTPHTOBOFO BEUIECTBA C OAHOPOJHBIMH MNOJOCKaMM TPEIMHHOBATOTO BuTpena. [lo-
ClefHHe BHIAEJAIOTCA, KpOME TOTO, 4yTb {ojee #ApPKOH# M YHCTOH KpacHoBATOI
OKpackoit o1 Goaee HEOAHOPOAHOH H CJETKa rpsIsHOBATOM NpPO3payHOX OypoBaTOH
OCHOBHOM MACChl aTTPHTOBOrO BeulecTBa. B moclenHeM, KpoMe KOMOYKOB reuu-
IIAPOBAaHHOR MAacchl, Y4aCTBYIT KPyMNHble H JOBOJBHO MHOTOUHCICHHBIE MHKPO-
COPSl M MeJKHe HIOAOUKH HeNpO3payHoro BellecTBa — O6AOMKH hro3eHa. Mectamu
nonagawTca ¥ HeGoJblide JAHH3b (PI03eHA ¢ MEJIKOKJETOMHBIM CTPOECHHEM. Henpo-
3payHOe BelleCTBO HMHOT/2 COCPEAOTOUEHO B6aM3H 060M0UYeK Cnop M Kak Obl 06BO-
naKuBaeT MX. Cpeiy HEKOTOPHIX MOJOCOK BHUTPEHA 3aMETHA MATHHUCTOCTb, HECKOJLKO
HAMOMWHAIOLIAA KJETOUHYIO CTPYKTYPY KCHJIOBHTPEHA.

DTOT THN BCTPEYAeTCsi He BO BCEX pa3pe3aX H COCTaBIALT He Gosee 10%, Ho
XOpOLIO BBIAEPKHKBAETCA MO NMPOCTHPAHHUIO.

OT noAyMaTOBOrO OAHOPDOJHOTO OH OTJIHYAETCA, [IOMUMO N0J0C BHTPEHA, H
$0AblWHM KOAHUECTBOM (ro3eHa. ’

MatoBbili OAHOPORHbIK TpyGO3epHHCTHA yroab
Tatn. 1V, puc. 8

MaTOBbl RXOBOJABHO PBHIXALI YroJb, TeMHOOYpOro useTa, rpy003epHuCTOi
CTPYKTYPHL. JIErKO pPAackanbiBaeTcs Ha KYCKH HempaBHJbHO! (OpMBI C rpybomuiepo-
XOB4THIMH NOBEPXHOCTAMH H3aoma. Ha wusiome 3aMetHO O6o0Jbluoe KOJWYECTBO
CIUIOMIEHHBIX ofosouek Meracnop, paamepamu 0,5—2,0 mm. llBer Meracnop Kopui-
HEBRIA MJM Clerka phhKkeBathbifl. [pu 60JbLIOM CKOIVIEHHW HMX YroJdb nprobpeTaer
KOpHUHEBhII OTTeHOK. Hapsaay ¢ meracnopaMn HaOJa0LaeTcs 3HAUMTEIbHAS TPHMECH
¢w3eHa, KoTophit 0CO0GEHHO XOpOIWO BHACH HA MJIOCKOCTAX HanJacTOBaHHA
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B oTaHuHe OT MOJYMATOBBIX H MOJOCHATBHIX Yriei, 4acTHUKd (pro3eHa 3XeCh OYEHb
MeJKH ¥ OOHADYKHBAKWT OTCOPTHPOBAHHOCTH 110 BEJHYUHE.

OuyeHb uYacTO CJA0M METacClOpPOBBIX Yriei ObIBAKT CHUJABHO 3arDA3HEHBI MHHE-
PaTbHBIMH TIDHMECAMH, CPEAW KOTOPBIX BHIHYI0 POJb HCPAIOT 3epHA KBapua. Bx.ao-
yeHHs CEPHOrO KOJYEAZHA MOYTH He BCTPEHAIOTCH. :

MHUKpPOCKONHYECKH YroJb MNPeACTaBJAACT CO0OM AHpEeH, cocTosuiuil M3 Mera-
ciop, ¢ro3eHa ¥ HebOJBUIOre KOJAMYECTBA TYMYCOBO-FVIMHMCTONH OCHOBHOM MAacchl
¢ BKJIOYEHHAMH MUKpocnop. H3 oTAe bHBIX NOACHETOB NO NAOIAAM HA TOHKHX
waudax BLISICHEHO, YTO MEPEUHCACHHDBIE 3AEMEHTH MCXOLHOrO MaTepHaxa AT CJe-
AyoulMe KOJAHUECTSEeHHbE nponopunn: 26—40% cnop, 30—45% drosena, 15—39%
OCHOBHOU MAaCChl BM&CTe C BK/IQUEHHWAMH BUTPEHAa U KCHJIOBHTpPEHA.

[TpuMech TOHKOAHCNEDCHOW TJIHHBI NPHAAET MPO3PAYHOH OCHOBHOH Macce
CepoBaTO-KOPHUYHEBLIH LBET.

OGOJOUKH MEracnop B MPOXOASIEM CBETC HMEIOT PasHOO6pasHLIe OTTeHKH
OT JUMOHHO-XKEATOTO, A0 T'YCTO-OpaHxeBOra, COXpaHHOCTh Meracnop cpexusas. Ha
obmero yucaa 3k3eMIAApPoB He Oonee 50% ABAAIOTCH UEJAbHBIMM, OCTAJbHHE MPe1-
CTaBAAIOT OGAOMKH pPasiUYHONR BEJHUHHSL.

JIuH3bl Pro3eHa, BCTPEHanCh B BHUJE CKOMJEHHH, MNAOTHO TNPHAEranT Apyr
K Apyry, o0Opa3ys CIJOLIHbie YEPHBIE YYaCTKH, NpepbiBaeMble TOAbKO MPOCBETaMH
KJIETOUHBIX mojocTed. PacTurenpHas cTpykTypa (pio3eHa sBASETCA HECKOJABKO HADY-
LIEHHOW, YTQ, NOBUAHMOMY, 06YCIOBAEHO MEPEHOCOM DPACTHTENbHLIX OCTATKOB BOIOMH
HJIH BETPOM K MeCTy OT/NOXeHHA. HekoTopble JMH3BI HOCAT XapakKTep KCHIEHG-
(rozeHa ¥ jAaxe BUTpPeHO-(lo3ena. CHCTEMON TPEWMH, HAYUWHX MEPHEHAHKYIAPHO
AAMHHOH OCH, TAaKHe JMH3bl Pa3OWBAIOTCA HA OTJAe/bHble HEmpo3padHble YYACTKH.

TyMHHOB2 CCHOBHAA Macca BMeCTe C JHH30UKAMH BHTPEHA M KCHAOBHTDPEHA
HTpaeT HE3HAYHTEABHYIO POJb B cocTaBe 3TOro yras. Kak BHAHO M3 mpuiaraemoro
PHCYHKA, MeCTaMH OHAa COBEPIIEHHO OTCYTCTBYeT. OOHJABHAas npuMech (io3eHa o
OrpaHU4eHHOE COXEPKAHHE TYMHHOBOTO LeMeHTa OOVCAOBIMBAIOT PBIXJICE CTPOEHHE
YEASI B KYCKe.

Ciaou’ MaroBOro MeracmopoBOrO YRAS MOMKHO BCTPETHTB NONTH B KaXAOM
nJaacTe TyMyCOBHX yriaed IlogmockoBHOro Gaccefina.

: B OGoaeHCKOM MeCTOPOXIEHHH MPOCAOEYKH MEracloOPOBOTO Yraf TOJLIMHOK
B 23 M OnaH BCTpeueHH TAKKE CPeRH CanpONe/NeBHX Yrieid, NpUYEM BO BLex
- Ciy9anx OHA COMEPKAT W MeJKHMe YACTHUKH (Blo3eHa.

- 77 B HoGefieHCKOM MeCTOPONKACHHH MEraclnopoOBble YIAH CHJABHO 3arpsiHeHb
TMPHMECHIO MEJKHX 3€peH KBapla CO C/leJaMH OKATAHHOCTH. 3TOT MPH3HAK, HAPAAY
¢ OTCOPTHPOBAHHOCTBIO PACTHTENLHOIO MaTepHana, CAYKHMT YKasaHHEM Ha auai0X-
TOHHBEIA XapaKTep HAKONZEHHS YIAed NAHHOTO THMA.

MaroBbili OAHOPOAHLIA MEAKO3epHACTHA yroav
Tata. V, puec. 9

o BHeWHeMy BHAY yrosb MaTOBBIH, IVIOTHBI, C OAHOPOAHON MeEJKO3epPHHCTGH
CTPYKTYpo#i. M3 I0M KyCKOB HENDaBMAbLHMI, UBET TEMHOCEPHIH ¢ GypOBaTHIM OTTEH-
Kom. Lier uepret Ha apdopoBoOi naacTHHKE TeMHOGYPHBINL.

Ha BepTuKanbHOM H3NOME KYCKOB 32METHBI MEJKHE, PAaBHOMEPHO pacnpenenes-
Hhle YACTHYKH (PI0O3eHa, He HapyaoLIHe OXHOPOLHOTO CTPOEHHA YIJA.

C ¢ro3eHOM TeCHO CB3aHbl BKJIOUEHHA CEPHOTO KoJuefana. OHHM BCTpeuawTcs
KaK B BHJe MHKDOCKOMHYECKHX KPHCTAMIOB, 3aANOJHSIOMIHX K/AETOUHBIE NOJOCTH
(h1o3eHa, Tak ¥ B BHAE Pa3AUYHON BEJHWUYHMHBl KOHKPELHMit, NPHYPOUCHHBIX, TAABHHIM
o0pa3oM, K ouaraM 3ajeraHusi MOCAeAHErO. .

TunnuHbIM CBOHCTBOM 3THX MATOBBIX yrieit SIBIAETCA MOBBILIEHHOE COIEpIa-
HHE MHHEDANbHHIX NPHMECEeH, B OTACABHBIX Caydadx AoctHrammee 30 u 6oace nmpo-
UEHTOB. JTHM COHHM HEBBIMOJHO OTJAHYAKTCA OT OCTAABREIX THUMOB yraeH, JAs Ko-
TOPHIX KOJHYECTBO MHHEPAJbHBIX NPHMeced He npesbimaer 15—20%.

MHKPOCKONHYECKA YTOJAb COCTOMT H3 MEJKHX CHJIbHO TeaudHIHpOBAHHLIX
OOPBHIBKOB PACTHTEJbHBIX TKaHelH, MEPEMENIAHHBLIX C GOJBIIMM KOAHYECTBOM MUKpPO-
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cnop H MeAKOOGAOMOHHOTO dro3ena. TakuM 00pa3oM, npo3payHblil wWandr CO3/aET
prneyaTieHHe CMECH CBETAOMKENTHIX, KPacHO-OyphX W UepHBIX 4acTal. Mecramn
xOoMOuKH reaudrUnpOBaHHBIX TKAHEH eIne COXPaHUAU CBOM KOHTYPBI, HO GoablcH
1aCTBIO OHHM COBEPIIEHHO PacmIblINCh, 00pa30BaB MOYTH FOMOTEHHOE BEIECTBO NPO-
3payHoM OCHOBHOH Macchi. B 3aBHCHMOCTH OT KOJHYECTBEA MUHEpPaJbHbIX TpUMecen,
okpacka ee B NPO3PauHOM uiande MOXET HMETb aubo KpacHo-6ypbi, 100 Kopuy-
HeBHIH OTTEHOK.

CocTaB M KOJHUECTBO MEATHIX T MOABEPHKCHLI koneGanuamM. Yame Bcero
AOMHHUPYIOWIMMH BKJAIOUEHHAMNA ABAAKTCA MHKPOCIIOPHI, 3aHuMamplue A0 30—40%
naomand WwaHda. BrIOUEHHA Meracnop ¥ KyTHKY.AbI BCTpPEYAlOTCH PEXE. Taxum,
o6pa3oMm, yriau MeJKO3EPHHCTON PA3HOBHAHOCTH MATOBOrO THIA ABJAIOTCA, NIPEHMY-
[eCTBEHHO, MHKDOCTIOPOBBIMH [IGpEHAMH. B Tex cayuasix, KOrja, Hapsaay ¢ MHKpPO-
CIIOpaMH, BCTPEHAETCS TAKXKe AOCT2TOYHO GOJbIOE KOAHYECTBO MEracmnop, yroab
[0 BHEIIHEMY BHIY YXe sIBJSETCH HE MeEIKO-, 2 CpeHE3ePHACTDIM.

BimioueHHs (pro3eHa MNPEACTABACHbl B SHAUHTEJLHOM koanuectBe (20—40%).
BoJbuleli 4acTblo 3TO MeakHe OOGJOMKH, COCTOAULME BCErO NUiUb K3 HECKOJBKHX
Goaee uav Menee AehopMHPOBARHBIX KJIETOK, HO BCTPEUAETCsl Taxke HEKOTOpoe KO-
AUYeCTBO KPYIHBIX JHH3, JJAWHOX 10 1 ca. KpoMme BKJIOUEHHA THIIHYHOTO (ro3ena
¢ yraOBRaTHIMH KOHTYPaMH, MOMKHO HaGMIOAATh TAKOKe UYAaCTWYKHM BUTPEHO-(plo3eHa.
Baarojaps CBOMM 0olee OKPYrJbiM, PAciJbiBaTEIM OYEpPTAHUAM H NOYTH NOJHOMY
OTCYTCTBHIO KJETOUHBIX noaoctest, (parMeHThl BHUTPeHO-(PIO3eHA CHJBHO HAmOMH-
HAIOT KOMOUYKH HENpO3DauHOH OCHOBHOI Macchl KaMeHHBIX yraed OoJjee BBICOKHX
cTeneHen yraepuKauui.

Kpome mnepeurcAeHHBIX $OPMEHHBIX 3IIEMEHTOB, B MAaTOBBIX MEJKOBEPHUCTHIX |
YyragX MOFYT BCTPETHTLCH weGoablIMe JMH30UKY BHUTPEHA, KCHJIOBHTPEHA H KCHJ/EHA,
2 TaKKe BCEBO3MOXHbE BKJIOUeHHA OoJjee cay4aitHOro xapaxtepa. K HHM OTHO-
CSITCH 3epHa CMOJbl, CKAEPOLUH rpuboB 1 OOPHIBKH CBETJOXEATON KOPOBOH TKaHH.

M3 MHHepPAJbHBIX BKJAIOUEHHH, PA3AHUHMBIX HOA MHKPOCKONOM, OCODEHHO
"yacTo BCTPEYAOTCH 3epHa M KPHCTAM/B HDHTA, To pa3bpocaHHbié B OAHHOUKY, TO
cobpansble B KpynHble CKOMJICHHA. BOABLIIWHCTBO W3 HUX MPHYPOUEHO K MecTaM
sanerapua JuH3 (rosena. Muorzaa monajanTcs HeGoablIYe JAMH3IOUKH KEJATOBATO-
Cepod UMCTOH TJIHHBL B ocTa/bHBIX CAyYafx O MPUCYTCTBHH TAHHHCTBHIX npuMmecen
MOMHO CYAMTH TOJABKO 110 CEPOBATOMY OTTEHKY TYMHHOBOHM MacCChl.

MaToOBbIl ACHOMOAOCHATHIH YroAib
Ta6s. V, puc. 10

MaroBbifi, CpeAHe- WJH MEeAKO3EPHUCTHIA  Yrodb, coJlepKallHA  pelKHe, HO
IKHPOKHE MOJOCH BHTPEHA. llBeT KycKOB TemHocephid. Haaom HeNIPaBUAbHBIN, Me-
CTaMH CTYTEHYATbIH. LipeT uepThi Cepbl, ¢ GypoBaThiM OTTEHKOM.

B BOAOXCBCKOM MeCTODOMAEHHWH YIAW AaHHOTO TMNAa OTANYAKTCA NOBHIMECH-
HBIM COJEpKAHHEM TOHKOAMCIEPCHON MHHEPAAbHOH MPHMECH, HTO HepeaKo npuiau-
;KaeT WX K YrAWCTOH TAMHE.

[1o Mepe BLICHIXAHWSA YTJIf, KYCKH €r0 pacnajalTCs Ha FOPH3OHTANbHBIE NAXTYA-
Thle OTAEAbHOCTH BAOJb BKJAIOueHHI BUuTpeHa. [lpyu 3TOM 06HapyKHBAETCH, YTO NOCALA-
H{e NPeACTABIAOT COO0I0 KpYNHbIE (bparMeHThl OCTyAHEeBIUEA PACTHTERbHOM TKAHH, Ha
NOBEPXHOCTH KOTOPBIX 4acTO BUZHBl PAsJMuHBE THMbl Y30POB KOpPbl TJIayHOBMIX.

" [loA MUKPUCKONOM B TOHKHMX wandax BHAHO CKOMJEHHE 60JbIIOT0 KOJHYE-
cvBa 060J0YEK MMKPOCMOP, MEATOrO UBETA, NMepeMEelaHHbIX ¢ obaomkamMu Qro3eHa.
Cpeau HHX NPOTArHBAKTCA LIMPOKHE MOAOCH BHTPEHA M KCHJIOBHTPEHA, pa3buThie
rYCTOW CETHI TPELIHH.

V3 KeaTHX TeJd KPOMe MUKPOCIOp HaBAIOAAIOTCA TaKXke pelKHe 3IK3eMINIApPDL
Meracnop W OOpBIBKH KYTUKYJbL. JTU BKJAOUEHHA HE SIBAAIOTCH MOCTOAHHBIMH KOM-
NOHEHTAMM AAHHOrO YrJsi, XOTA MOTYT B OTAEIBHBIX caydasix MNPHCYTCTBOBATb H
B AOCTATOYHO GUAbIIOM KOJIHYECTBE,

+ [leMeHTHpYIOIIEe BENECTBO NPEACTaBASET NpO3pauHyl0 TyMYCOBO-FIHHHCTYIO
OCHOBHYI0 Maccy. [locaeanss nMeeT OTTEHKH OT KpPacHOBAaTO-KOPHYHEBOro A0 Cepo-
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KOPHYHEBOFO, B 32BHCHMOCTH OT KO.IHHUECTBA TOHKOAHCHEPCHOH Muugpa.nbnoﬁ npH-
Mecy. B HEKOTODbIX CayyasaxX TyMycoBasi 4acTb COCTOMT u3 Meabuaiwero credae-
BOTO ATTPHTA, MOTPYKEHHOTO B IVIHHHCTYI) MACCy, B ADYFHX — OHA WMEET KOJMIOHA-
' gE Xapaktep M O4Y€Hb TOHKO IEpeMelIaHa ¢ IVIHHOMH. )

. BHTpeHOBbIE NOJOCHL B 3TOM yIie HMEIT KOPUYHEBATHIH OTTEHOK, B OTIHUHE
ot 6oJee APKOKPACHOFO OTTEHKA TEX Ke NOJOC B MOAYMATOBBIX YranxX {CM. pHuC. 7).
OTMeueHHOe SBACHHE caclyer 0OBACHUTH BAHSHHEM TJAHHHCTOM Cpeibl Ha reduiu-
LHPOBAHHOE BEWECTBO PaCTHTENBHBIX TKaHEH. ]
CaoM MAatOBOTO SICHOMOAOCUYATOrO YIAS ¢ BUTPEHOM 3a#MMAlOT B B0oaOX0BCKOM
MECTOPOKAEHH ONPEJEIeHHOE CTpaTMrpa)UuecKoe NOJNOXKEHHE U XOPOLIO BbIAEP-
supaioTcs MO NMPOCTHPaHUIO. Baaroaaps STOMY, OHH COCTABJISIOT OAMH H3 Mapki-
PYIOILHX TOPH3UHTOB, MPHYPOUEHHBIX K HHMHEH YacTH IjaCTa.
SICHOMOAOCATBIE YIIH MAaroOBOTO THIZ MOKHO BCTPETHTL MOYTH B KaMAOM
,','ecmpomzleuuu [loaMockoBrOro GacceHa. B HEKOTOPBIX M3 HUX (mHanpuMep,
g IllexkHHCKOM) 3TH YIaH ABJAITCH CP2BHUTENLHO MAMO30JbHLIMH, HO OTAMYAIOTCH

‘[IOBLILIEHHBIM COJep:kaHueM (Ppro3ena. ) )
[To OTHCLIEHMIO KO BCEM OCTAJbHbIM THUMAM MATOBLIH SACHOMOJAOCYATBHIA YrOAL

cocraBasner 4—12%.

CanponeneBo-ryMycoBhifi yroab (060AEHCKHT)
Tagr. VI, puc. 11

[To BHewHeMy BHAY 3TO — HEOAHOPOJHBIA (LITPHXOBATHIH) TIOTHBIE YTodb,
0faaRaolUMA  TYCKJABIM — NOAYMATOBLIM  OjeckoM. LIBeT KycX0OB — TeMHOCepLIH
¢ OypoBathiM 0TTeHKOM. HeoaHopoanocTe yraa o6ycioBA€HA HAJAMYHEM AOBOALHO
MHOTOYHMCHEHHbIX TOHKWX OCTYAHEBLIHX OOPEIBKOB PacTHTEJbHbIX TKaHel, 00.aanaio-
mHx fonee CHAbHBIM OMECKOM, 1O CPABHEHHIO € OKPYKAaILIel MAacCoi. Ulupuna stux
OGpBLIBKOB He NpeBblllaeT 1 mm, AJINHA Ke UX ROCTHraeT 2 cm. XapakTepHO NpaBH/b-
HOE MOCJOHHOE PACNOJOKEHHE STHX JHH3, KOTOpPbie, ORHAKO, Gaaroiaps GoJee HJH
MeHee DABHOMEDHOMY PpACNpPEAe]EHHI0 HX MO Bceil MacCe YIVis, He NPUAAIT eMy
CAOMCTOH TEKCTYpPHL.

HeoaHOPO,IHOCTL Yrisi upe3BLIYAHHO OTYETIMBO OTPAXKAETCA HA XApPaKTepe ero
‘'u3a0Ma. B 0ZHOM KYyCKe MOXHO BMACTh KAK MOJYPAKOBHCTBIH, a MeCTaMH Jaxe u
PAKOBHCTBIN M3J0M, CBOWUCTBEHHBIW CanpoONeseBbIM THOAM YrJeH, TaK H POBHBIH H.H
CTYNEHYATHIA, XapaKTePHBIM MJA TMOIYMATOBLIX TYMYCOBBIX yrieri.

XumuueckHil cocTaB 00ONEHCKHTA

butyw A r
[Toay- az u Ha aa6o- YMHHO-
wr | AC V' C H N [0+ S| derots PaTOp- BueE
KOKC | noTepit HY 10 KHCAOTU
npody
23,65| 12,23 33,20 74,16 | 4,95 1,14 | 19,75 11,6 54,8 9,4 3,73 11,75

[1o MHKDOCKONHMUECKOMY CTPOEHHIO Yroab THOA «O0OJCHCKHT» npejacrasaser
€000#1 CKOMIEHHC CHALHO OCTYAHEBLINX TeandpHUHPOBAHHBIX OOPLIBKOB PaCTHTEMD-
HBIX TKA3HEH, MECTAMH UYEPEAYIIIHXCA € HeOOAbWMMH Y4acTKaMu canponeaeBoi
OCHOBHOH Macchl.

[lpeobaazaiomee 3Hauenue B cocTaBe yras WMeeT OypoBATO-KpacHoe reaudn-
IIMPOBAHHOE BEIUECTBO PACTHTEAbHLIX Tkaueid. Haubonee kpynubte 0GDEIBKH M3 HHX
HOCAT XApaKTep BUTPEHA H KCHJAOBHTPEHA; MEJAKHE Ke, MOYTH COBEPIIEHHO CAHBAACDH.
MeXAy coGoi, 00pasyioT POA TYMHHOBOH OCHOBHOW Maccht. [ToC/AeAHSSt B OTAeab-
HBIX CIy4asX XapaKTepH3yeTcsl OypOBaTO-KOPHYHEBBIM OTTEHKOM, HTO CBHAETe/b-
CTBYET O NPHUMECH B Hed DA3NOAKHBLIErOCS CaNpoIle/eBOrO maTephaia. B Takux
ydactkax, oObiuHo, HabMoAaeTcs GOabLICe KOAUYECTBO BOAOPOCAEH,



YuacTKky YHCTOH canponeseBOH OCHOBHOR Macchel HabdI0AAKTCA QueHb PeaKo.
O6bBIYHO OHH HMEIOT HENPABHIBHO-JTHH30BUAHYIO (popMy U BBITAHYTHI {10 HanpasJae-
smi0 Hacaoenusi. Canpomne/eBas OCHOBHadg Macca OTJIHYAETCH OAHOPOIHBIM 3CPHH-
CTHIM CTPOEHHEM M JKEJNTOBaTO-KOPHUHEBOU OKPacKOW B NPO3PAYHOM ane.

dopMeHHHE IEMEHTDI IpeACTABACHH MPeUMYIIECTBEHHO BOAOPOCIAMH BHIA'
.Cladiscothalius koeppeni, pexe MeAKHMH 3K3eMIJIADaMH DOJa Pita. Te u apyrue
AMEIOT JKEeATHI!l LBET H SCHBlE OuepTaHun. BKAIOUEHHHA BOJAOpOCIAEH NMPHYPOUEHS,
riasHbIM 00pa30M, K yyacTKaM YHCTOH canponeneBo# Macchl. BoaopOCIH 3aHHMAIOT
5_8% oT naolaxy inauda. U3 APYruX GHTYMHHOSHBIX BKIOMEHMH Ha0MOIAI0TCA
3K3WHB MHKPOCIIOP, 3aHHMaiomue 3—4% miouwany wanga. Liser 060JI04eK CBETAO-
JKeJTHIH, OUepPTaHHA ACHblE. B NPOTHBONOJAOXHOCTD BOLODOCIAM, 060JA0UKH MHKPO-
.CIOp OUeHb PEeJIKO BCTPEHANOTCA CPefn YHaCTKOB YHCTONH canpomneaeBoi OCHOBHOH
MacChl.

M3 (GOpPMEHHBIX 3JEMEHTOB, NPUHALNEKAMHUX K PACTHTENLHBIM TKAHAM, Ha06.110-
_IAI0TCH OTMEUEHHbe BBIIUE AMH3OBH/AHbIE BK/OUYEHHs BUTPEHA, KCHIOBHTPEHA M €AH-
HHYHbIE MEJKHE OBJOMKHM (plo3eHa (9acTo BCero M3 3—05 KJETOK).

HeoMHOPOAHOCTs COCTABA JAHHOTO THNA YIVA, BHPAXAWMAACA B HAJIHIHH
.CanpomneaeBOro Marepuasa Hapsiy ¢ npeo6AaNAIOILUM TYMYCOBBIM, HYPe3BBIYANHO
‘OTYETAMBO OTPAXKaeTCsi Ha ero BHeWHeM raburyce (bnecke, UBeTE, H3AOME), O UEM
yie GO CKAa3aHO BHILIE, 4 TAKKE H Hd XHMHUYECKOM COCTaBe.

TMepexon OT OBGOAGHCKMTA K CANpONENEBbIM yrisM B o0cae0OBAHHOH HIAXTE
CTENEHHOTO OGOrailleHHA MX BKJAKYeHHAMM OO0OJOYEK ClIOp M BHTPEHA, a4 MHOrJAa H
«pwo3eHa W OAHOBPEMEHHOT0 YMEHLIICHHH canponeaeBblX 3JeMEHTOB (OCHOBHOW
Macchl ¥ BOAOpocaeil). BcaeacTBue ITOrO yroJb CTAHOBHUTCH MeHee BASKHM H HE
.06HapyXHBAET PAaKOBHCTOTO U3JNOMA. Hcuesaer Taxkxe OypoBaThii OTTEHOK KYCKOB,
CMEHSISICh CEepPBbIM HAH MOUTH UEPHBIM LBETOM.

MMpu 3HAYUTEALHOM OOOTAlEHHH CNOPaMH, o6aoMKaMu (hro3€HAa M TOHKO HHMC-
NePCHHIM TAMHHCTHIM BEUIECTBOM, Yrofib CTAHOBHTCH MATOBLIM.

. [Tepexoa oOT 0GOJEHCKHTA K CANpOMEJEBHIM YraaM B o6caefOBaHHOH LIAXTe
‘MMeJl 3HAUHTeALHO GoNee pe3KHil XapakTep, YeéM K TyMyCOBBIM.

Yrodb THIIA OGOXEHCKHT, BCTpEUeHHBIH cpeAd yrae# IToamockoBHOro Gaccedua,
He M¥MeeT CYIUECTBEHHOTO TMPAaKTHYECKOTO 3HAYEHHA. Tak, oTAeabHble HNPOCAOHKH
ero He npepunmaior 0,12 .

Ho ¢ Hay4YHOH TOUKH 3peHHA OH MPEACTaBAAET GoJblIOi KHHTEpEC, KaK mepe-
XOIHBIH CANpONENeBO-TYMYCOBBIA YroOJb.

Kenuean
Taba. VI, puec. 12

[Mo BHeWHeMY BHAY Yrodb 3TOTO THAA SABJSETCA OAHOPOAHBIM, TOHKOSEDHH-
.CTLIM, MAOTHHM. DJeck yras oueHb caabblii, clerxa KHpHoBarhid. M3pedka BCTpe-
YaoUIMeCs MEeJKHe, OTHOCHTEJbHO CHABHO OaecTAmide OOPBIBKH W OHEHb MEJKHe
~06J0MKH (PIO3eHa (MaToBble) He HapyLawT obileit 0AHOPOAHOCTH W WIOTHOCTH
yeaek atoro tvna. [lo xapaxkrepy CTPOEHHA OHH NpUOMMKAIOTCA K HACTOAWIUM Ca-
TponeAeBiM yraam. Haauuue ke caaboro KHpHOro 6/aecka M MeHee ACHO BBIpa-
MEHHHil PAKOBHCTHI H3/10M 3aCTaBJSIOT BBIAGNATb ONHCHIBAeMble YIVIH B ocobuIit
flepexXOAHbIt TYMYCOBO-CaNponeaeBslit THII.

B TOHKOH NJAacTHHKe Yrax 3TOrO Tuna 062ajaloT COCOOHOCTHIO 3aroparThes
-OT CHMYKM M TOPST CBEYHLIM IIaMeHeM, HO MPH YAAA€HHH €€ CKOpPO TacHyT.

[lo MHKPOCKOTHYECKOMY CTPOEHHIO KeHHeNemoXOGHMIA yroab QGoneHCKOro
BOMOXOBCKOrO MECTOPOMAEHHH COCTOMT M3 TOHKO3EPHMCTOH CaNpOmeseBOH OCHOSB-
'HO® MacChl KOPHUHEBATOTO OTTEHKA, B KOTOPOH Kak Obl MIaBAaKT MHOrOYHCACHHbLIC
MeJKME KOMOYKM M BOJMOKHA FYMMHOBOTO BEIIECTBA, PACMHONOXKEHHbIE MOCJAOMHO H
'paBHOMepHO Mo Bceil Macce. KOMHUECTBO 3THX KOMOUKOB JOBOJBHO CHJABHO KOJE-
‘GaeTCA Y pa3inuuHbIX 006pasuoB Yras /AaHHOTO THINA.

COOTBeTCTBEHHO TOMY Kouaebaercs Taike cTeneHb GJecka OTAGABHBIX KYCKOB,
“TaK KaK OHA 3aBHCHT HWCKJIIOYHTE/JBHO OT [IPHMECH TYMHHOBOTO BELeCTBa.
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Bojabiuasa 4acTb 3THX KOMOUKOB H BOJAOKOH Gecctpykrypua. OHHM COOTBET-
CTBYIOT MEAKHM OOPLIBKAM PACTUTEJbHOTO MaTepuana, COXPAHMBILHM CBOH OuepTa-
HHsl, HO NPOLIEJUIHM uepes cryaneobpasioe cocrosume (r. e. BHTDERY).

’ POPMCHHBIC 3JCMCHTBI MPCACTABJICHL NMPCHMYMIECTBEHHO OGOAOUKAMY MHKPO-
cnop. Cpeau OCHOBHOM MacChl OHH PacliOAOKEeHbl HKOBOJLHO PABHOMEPHO M TOJIBKO
MecTaMu O0pasyloT 3HAYHTEAbNible CKOMACHHA. OBG0J0uKN CHOP  OTIAMAITCA XOPO-
et COXPaHHOCTBIO # SICHBIMH OuyepTanusMu. Llser 060.}10qe£<—CBeTno;xem'bm.

[ToMHMO MHKPOCHOpP, cpefu 6mymuyoam,[x BKIKYEHHH B yrvc 3TOro THNA
BCTPEUAIOTC PEUKHE KOTOHHH BOAOPOCIEit poaa Pila v exmunynsie Oﬁpb[BKi{ KyTH-
Kyapl H Meracriop. COXpaHHOCTB BOAOPOCAEH TakiKe Xopouwrasi. lLlgetr — Oaepno-
KeATBIH. .

O6was n10mWanb, 3aHuMaeMast B Wande OHTYMHBO3HBIMA TeJIAMH, HE NPEBHI-
maer 11%.

OcraTkit  CTeOICBBIX TKAHCH, TOMHMO MHOPOUHCACHHDLIX  TeNMHPHUHPOBAHHBIX
OOPHIBKOB ~— THNIA BHTPEHA, MPEACIABICHDI €0HHHUHDIMH AHH30UYKAMM KCHJACHA M (pio_'-
BeHd, ¢ XOPOIIO COXPAHHBUIMMCSH KJACTOUHHIM CTPOCHHEM. }fpome TOro, 8 OCHOBHO#H
Macce yrid M3DEAKa BCTPRHAHTCSl MeJKHE HENMpO3PauHble OCCCTPYKTYPHLIE BKJIOUE-
Hus, GOJbIIAS YACTh KOTOPhIX COOTBETCTBYET 00ROMKAM KAETOK (hIo3cHa. ,

CMEeIWaHHbIA TyMyCOBO-CaNpoNeaeRhlil XapakTep 4aHHOTO  VriA BHIpaXKaeTCs
B HAJWYUH TeJAHPHUHPOBAHHLIX OGPLIBKOB TKAHCH BAHICLINX PacTeHHH ® oBoaouex
€00p, HAPSAY € KOMIOHAARbHOM CanponeIeBol OCHOBHON Maccoii u KOROHUAMH BOAO-
pociel U 06yclOBJAMBAET MEPexoqHbIi XapaKTCp €ro BHEWHUX CBOUCTB H XHMHYe-
CKOro cocraBa. Meakas Ke OTCOPTHPOBAHHOCTD UCXOAHOrO MaTepuana 5TOTo THRa
yrast, o0yca0BAMBAOLWIAS OAHOPOJHOCTE CTPOeHHA, U BoJice canpone/erpli Xapaxrep
€ro COCTaBd OTIMUAIT KEHHE/bL OT APYroro MepexoaHoro THia — 0001eHCKHNTA.

[Tepexonpl mexay KeunHeassMu u CANpONENERbIMH YIAAMH BHEUIHE MNOYTH He3a-
METHEI, BCAEACTBHE TOrO, Y4TO NG MOP(OJOrHYeCKHM IpH3HAKAM 3TH Yraud ouyeub
€260 pas3iHyaAlTea MexAy coBor.

Kenneanckue yram cpeau yraei [HoamockosHoro Gacceiipa HMET JOBOJABLHO
CYIIECTBEHHOE 3HAUEHHE, 06pPa3yA B MAACTAX ONMPEIEICHHDIE poCIoHn,

IToayborxen

TaGa. Vil, prc, 13

Buemne — sto MaTOBBIH, TOHKO3EPHHCTHIM, OAHOPOAHDLI K BA3KHIA Yroap ¢ pa-
KOBHCTBIM H3JOMOM, o6aafamouuil 6oaee TCMHBIM, [OYTH YCDHBIM ILBETOM RO cpas-
HEHHIO C YUCTBIMH PABHOCTAMH CaNpOleaeBhIX yriaeit. Ha thappopoBoit muacTiuke
OH OCTaBJAET TEeMHOOYpPYO uepty. B Tomkoi MIACTHHKE 3aropaercs 0T CIHUYKH, HO
TpH YRANEHHHA €€ TOTUAC Ke racHerT. I'lpu nossiwenuy s YOI COREPIKAHMA MHHCPA.Th-

XuMmuuecku# cocras noaySorxen

|
Burym A | ..
» \ . | UyMusonue
NoayGorxea | w” | 4° | vr | ¢ H N O-f—S[;Ierora Hal_;al.‘ﬁoga- 7
ngogv KHCHOTh
Yacreyt ., . .| 16,73 17,66:54,77 7788 578 | 1,43 | 15,39 13,6 1,95 9,43
Cavunermit || 12,30 39,88' 57,78 | 68,79| 575 125 | 24,21 12,0 1,54 6.74
I

HBIX NMPpHMeCeH, ZocTurawmux 40% (CIHHCT O noJayoorxen), yMesbluIaeTcs TBep-
AOCTb €0 KyCKOB, U yroJb npHoGpeTaeT cepoBaTLIil OTTEHOK, [MonoGuvie pasnopun-
HOCTH 1104YyGOrXeRoB, Kak no BHEUTHEMY BHAY, TaK H no COCTaBy, OuUeHh OAU3KH
K canponeneBoil ramue.

2 Paw, 2129 Arape MUEPOCTRYKIY I'BL yTurit (CCP.
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Mo MUKPOCKOTHUECKOMY CTPOEHMI0 MoJyGorxel XapakTepusyercs CHJbRO pad-
BHTOH CanpomeneBO¥ OCHOBHOR MacCof ¢ HeGOMbIIHM KOJIHUCCTBOM TVMHWHOBOI'O Be-
1ecTBa, B BHAE MEJKHX KOMOUYKOB H TOHKHMX BOJOKOH, M AOBOJDHO SHAUMTEIbHLIM
KoAuuecTBOM OHTYMUHOBHBIX (DOPDMEHHBIX TEJ.

KomiouaaapHas MeJKO3epHHCTasl canporneneBas OCHOBHAs Macca OTJIHYAETCH
seeHOBATO-KOPHUHEBATHM OTTeHKOM. B ramwncrom noayborxele oHa mMeer Goaee
CBeT/ALI KOPMYHEBATHIH OTTEHOK, BCAEACTBHE TOHKOTO MePeMENIMBAHHA OpraHu4e-
CKOrO MaTepyana ¢ MHHepaibHHM. B Tex xe Cayyasx, KOrja K OCHOBHOH Mmacce
NPHMEINHBAETCA HEKOTOPOE KOAMYECTBO TYMHMHOBOTO BEWIECTBA, OHA npuodperaeT
cJerKka KpacHOBATBI OTTEHOK.

KoMOuUKM 4 TOHKHE BOJOKHA T'YMIHOBOT(O BelleCTBa, OTJAHUABLIKECss KpacHOBa-
ThiM OTTEHKOM, OTBEYalT O6GpPHIBKAM pAacTHTEJIbHBIX TKaHeH, BCAEACTBUE CHABHOTO
OCTyAHEBaHHS, MOTEPABWHM CTPYKTYPY, HO ellle COXPAHMBUINM CBOH O4€pPTaHHI.
Cpeay canpomneseBOd OCHOBHOH MacChl OHH PacCCesiHbl HEPABHOMEPHO.

dopMeHHBIE ITEMEHTH NPEACTABCHB MOYTH HCKAOUUTENbHO OUTYMHHOSHBIMH
TemamHu, coctapasiowum ot 11% (B ranHucroM noaygorxeie) Ko 30% (B yucTOM
noay6orxeae) oT miaomwaau uuudga. IIpeobaanaiomiee 3HaueHue CPEAH HHX HMEIOT
060J0UKH MUKPOCTIOP K KOJOHMH Bojgopocaen. Te W Apyrue XapakTepH3YHOTC XOpO-
et COXPAHHOCTHIO. LlBeT 060J0UeK MHKPOCHIOp — XeaThi#. BOAOPOCAH e HMEIOT
. GAEJHOKEATYIO OKPAcKy B npospayHoM mande. Cpeiu HAX BCTPERAOTCS KaK NpEA-
craBuTead poza Pifa, Tax u Cladiscothallus. Boaopocab poxa Reinschia HabmojaeTcsi
TOABKO B eIMHHUBHX cayyasax. Kpome Bozopocred n 06os0ueK MHKPOCHOP, B ClIOAX
noay6orxe 0B MOXKHO BCTPETHTb TaKke OOPbIBKH KYTHKY/bLI M MEracrnopbl.

BuTyMUHO3HbIe Teaa Gonee HAKW MeHEe PABHOMEPHO DPAaCMOJOXeHbl M0 BCeH
OCHOBHOHW Macce yris.

OcTaTky cTebGAeBHIX TKaHed, NMOMHMO Ve BBILICOAMCAHHBIX TeJH(HUNPOBAH-
HbIX BOJOKOH, NPEACTABJEHB €JHHHUHBIMHM MeJKHMH ofioMkaMu (io3eHa, OObIUHO,
¢ CHAIbHO Pa3pylIeHHON CTPYKTYPOH KJIETOUHOM TKaRH.

[TpucyTcTBHE B COCTaBe JAAHHOTO THNA YIas OTHOCHTEABHO 3HAUMTENBHOH NpH-
MeCH TYMHHOBOrO BeliecTsa H 00O0/J0YEK CIOp OTAMYAeT ero OT YMCTO canponene-
BbIX YrJeH Kaxk Mo BHellHeMy BWAY (60Jee TeMHBIM UBET W MeHbIUas BA3KOCTL), TaK
H MO XUMHUECKHM W TeXHOJAOTHYECKHM CBOMCTBAM.

Iepexox noayGorxeaa B 60TXe/ BHEUIHE OUYTY HE 3aMeTeH W NPONCXOIXT TMO-
ctenenHo. [lepexosbl e moay6OrxXei0B B TYMYCOBBIE YyrJH HJIH B CanpoOmMeJeBo-ry-
MyCcOBBIe, OOBIUHO, pe3KHe.

Moay6orxea cpean yraeh [ToamockoBroro facceiiHa BCTpeuaeTcss N0BOAbHO
yacTo. O6bIYHO OH 3aJeraet OTHOCHTEAbHO TOHKKEMH npocrodkamyu (0,00—0,24 ma)
KaK Cpeiy FyMyCOBBIX HJH NePeXOAHBIX YrJeH, TaK W CPEeAU CallponeeBbiX.

borxen
Taba. VII, puc. 14

[To BHelWHeMYy BHMAV 3TOT Yroab XapaKTePH3YeTCs OAHOPOJHOCTbIO, 3HAUHTENb-
HOi1 BA3KOCTBIO U MAaTOBbIM 6aeCKOM. LiBeT KYCKOB ero M uepThl — 3eaeH0BaTO-0yphIi,
H310M KPYNHOPAaKOBHCTHIK. B TOHKOH mNJAACTHHKE OH TOPHT $PKAM He MNpepbiBalo-
UIMMCH I11aMeHeM, H3[aBas 3anax HIKeHOH pe3HHb.

Xumuueckult cocras 6orxeaa

::ngngoﬂ [ymnno-
w AS yr C H N O+S | Oerote | patop- BBie
By KHCAOTH
npeby
7,02 17,65 68,95 74,37 7.91 0,99 16,73 32,8 1,79 344
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TAvim, (S T

[To MHKPOCKOMHYELKOMY CTPOCHHK YTroOJb THHA 601‘)(6&3 npeacTtaBganaeT canpo-
neJAEBYI0, KOJMIOUAAABHOIO XapakTepa, OCHOBRYIO Maccy ¢ OTHOCHTEJLHO HOJABLINM
KOJHUYECTBOM 6HTyMHH03HbIX BKJKYEHUH.

OCHOBH&H Macca COCTOHUT M3 OPraHOreHHOro HAa, 06pa3OBaBme]‘0cg U3 CKomae-

'HMSL OTMEpINEro MAAHKTOHA C HHYTOXHOMH MPHMECHIO TYMHHOBOTO BelleCcTBAa, B BHJAE

MeJKMX OyphX KOMOYKOB. B mpoapauHoM waHe oHa umeer FPSI3HO-KOPHYHEBATYIO
OKPAaCKy, B CYMHIECTBEHHOH Mepe OOYCHOBJICHHYI0 NPHMeCho TOHKOPACCeAHHOrO TJH-
HHCTOTO BemeCTBA. B HEKOTOPHIX pasHOCTAX GOTXeOB OCHOBHAH Macca obragaer
Gonee GypbiM OTTEHKOM, CBA3ZHHBIM, IOBHAMMOMY, C HECKOAbKO Gojee BHICOKHM
COHepKaHHEM TYMUHOBOTO BEINECTBA, MEHbIUEH 30JbHOCTBIO U GOJbLIEH TOHKOCTBIO
wanHpa. BooOblle xe MenKHe KOMOYKH T'YMHHOBOTO BellecTsa, obaanalouue Gypo-
BATHIM OTTEHKOM, BCTPEHAWTCH OUYEHB DEAKO W HE HUIPAIOT CYIIECTBEHHOM poau
B COCTaBe 3THX YyIJei. ,

$OpMeHHBIE 3JEMEHTH NPEACTaBACHB HCKAUYNTENBHO OHTYMHHOSHBIMH TeaaMH.
Ha ao0aw HX B 3TOM THNe yrast NPpUXOAuTCAa oT 28 g0 36% or miowany uimda.
Hexotopble ouene ToHKHe (10 1 c¢m) mpocioiikn 6orxena, OTAMHAWLIHECH OT APY-
FHX CBeTJIbBIM OypOBaThIM OTTEHKOM, COAEPKAaT elle OOAblice KOJHYeCTBO OHTYMH-
HO3HBIX TeJ.

BrtyMHHO3HbIEe Tena npeacTaBieHbl, TVIABHBIM OGPA30OM, BOAOPOCASIMH ABYX
poxnoB: Pila u Cladiscothallus. OHM oTAKHYAIOTCH XOpOLIe COXPAHHOCTBI) KW OYEHb
CBETJOH, NOoYTH Genoit okpackoit. Habawoaarwrcs pasHoBuaHOCTH Oorxena ¢ mpeobaa-
AanueMm Pila W ¢ npeobaananwem Cladiscothallus.

IToMHMO BOAOpOCTeit, H3 (POPMEHHBIX 3]eMEHTOB B 6OrxXenax OPHUCYTCTBYIOT
peaiue 00OM0YKH MHKPOCNOP H MelKHe OOPBIBKM KyTHKYAbL. OHH HMEIOT KEATYIO U
OueHb pelIKo OypYHo HJM KPacHYIO OKPacKy B TOHKOM lande. CoxpanHocrs 060.710-I
YeK CIIop XOpomas.

HUaneroifi, upessmivaliHo TOHKO OTCOPTHPOBAHHbLIK XapakTep 3TOro THURa
yras oOycJOBAMBAET €r0 BHEMIHION OAHOPOJHOCTH M 3HAYUTENbHYIO BA3KOCTD.
Ipucyrcrere ke GOALIIOrO KOJAHUYECTBa BOAOPOCHEH 1TpHAAaeT Yriaw OGypoBaThil
OTTEeHOK.

[Ipu moBbileRHM CONEPIKAHUA NPUMECH TYMHHOBOIO BElLECTBA W CIOP, OH RNO-
CTEMEeHHO MEPEXOAHT B noAyborxen UAH KeHHeb.

Borxeant, kak n mepexoanbie ryMyCoBO-canpomnenesnie yram, cpenu yraed Iloxn-
MOCKOBHOTO GacceHa He O6pa3yloT MOWIHBLIX NPOCIOeB. OOBLIYHO OHM 3aMErAMT
B BHAE TOHKHX CJI0€B, He npesbliaromux 0,10 a, pasfeneHHbx Mexay cofoio YraaMu
NePEXOAHOTO THNA

CeauwapoBckuii yroapunit paiton
MoaymaToBLI# TOHKOINTPHXOBATHIH Yroab

Ta6a. VI, puc. 15

[loaymaToBelit yroJb ¢ peako#, TOHKOM, GaecTaiies UITPHXOBATOCTbIO.

B e nabmopaercs nexkotopoe HeGoabWOR npeof.anasie OCHOBHON MacChl
HaJ (DOPMEHHBIMH 3JEMEHTAMH, TIJaBHbIM O6PE30M, COCTOALINMH U3 MUKPOCIOP.
OcHnoBras Macca NpPO3pauHa, OAHOPUHA, CBETNOKOPHYHEBOTO LBETA ¢ KPACHOBATHIM
OTTeHKOM. (CTpoeHHe ee mioTHoe, OHA 3aKAIOUACT B Cede 3HAUMTEIbHOE KOAHYECTBO
MHKDOCIIOPp B BHAE TOHKMX KOPOTKMX WITPUXOB KEATOCO UBETA, PABHOMEPHO pac-
CEAHHBIX 11O BCeMy moJio Wauga. KpoMe MHKpPOCNop, AOBOJBHO Y4ACTO MOXKHO BCTpe-
THUTH TPCILHHOBATEIC MOJOCKH BUTPEHA, COOTBETCTBYIOLHE TOHKHUM GJ€CTALIMM MTpM-
Xam B yrje. PuwseH B BUAe MEAKUX 0OPLIBKOB Hab.1i01aeTcst peako. ITo muxpocTpyx-
TYpe 3TO KJAPeHO-AI0PEH.

Cpesn CeanmapoBCKHUX yIVICH THI MOJIYMAaTOBOIO VLI uMeeT HESGOabIW e pac-
NnpocTpaHeHue.
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MaroBbili Meaxo3epHUCTBIH yroap
Taba. VI, puc. 16

B O0CHOBHOM, 3TOT THII YIJs 10X MHKPOCKOIIOM XapaKTepU3YeTCsl CORepIKAHHEM
HOALIIOro KOJAHUECTBA MHUKpocniop M (prosena. [locaeauni sapasiercd AOBOALHO 3HA-
YUTEALHOW COCTABHOM uacTeio yras. PoseH meaxkopasapobiaeH, HO HHOrA BCTpe-
yaeTcs M B BYJE KPYNMHBIX JIHH3 C Pa3pyLIEHHOM KJIeTO4HOH CTPYKTVPoH. Hapsigy
C 3HAYHTENbHbIM COAEpPIKAHHEM (DIO3€HA H MHKPOCIO), UEMEHTHPYIOLIEE TYMYCOBOE
BEIIECTBO KOPHYHEBOr( LBET4, B AAHHOM CJydae, WMEeT BTOPOCTENEHHOE 3HaueHHe.
MHKPOCTIOPbBI JKEATOTO 1BETA, AOBOJBHO XOpOMIeH COXpaHHOCTH. (OHM PC3KCG Bbije-
AAIOTCHA CPEAH 4YePHbIX, (IO3eHU3MPOBAHHBIX OOPLIBKUB cTeGAEBOro PACTHTENBHOIO |
mareprata. KyTHKyna BCTpeyaeTes pelko, B BUAE KOPOTKHX, TOHKHX OOPbLIBKOB.

[lo MUKpPOCTPYKTYpE 3TO CHOPORO-(DIO3€HOBLIE JIPEH, ABAMOILMICA HaHboJee
pacnpoCTPAHEHHDIM THNOM c¢peau yried CeanxKapOBCKOTO YTOJAbHOIO PpamoHa.

Canponejaut
Tadx, VII, puc, 17

MatoBbiit, OXHOPOAHBIH Yro/b, MIOTHOrO CAOMKEeHHS. XOPOIIO 3aMUraeTes OT
CIHYKY, pacnpoCcTpanss GUTYMUHO3HBIN 3anmax.

[Tox MHKpPOCKOTOM OH OOHapYXKHBAaeT OXHOPOAHYK) KODHYHEBYIO MacCy C IIpH-
MEChI0 TOHKOTO TIVIHHHCTOTO MarepHaja M PABHOMEPHO paclipeResiiollHecs B Hef
BOJAOPOCIH u3 pola Pila, npeobaanamiiie Haj OCHOBHOMH Maccoit. Kpome Bogopocaei
BCTPEUAIOTCA MEJKHE MHKPOCIOPbI, B OTAEAbHBIX CAYYAAX COCTABRIAIOLIHE JOBOJBLHO
BHAYHTEJIbHYIO HACTh BKJAUEHHH. MHKpOCMop xopouey COXPAHHOCTH Maiio, B G0Jb-
IIHHCTBE 3TO MefkHe OOpbiBKM KX. Kpome sBoaopocaelt Pila u Mukpocnop, xabuo-
HAKTCA peikue BKJAIOYEHHS MOJOC KPacHO-OYyporo, BUTPEHH3HUPOBAHHOTO BEILECTBA,
pasburoro tpeturHamMu. OueHb PeIKO BCTPEUAIOTCH M MEJKHe OOpbIBKM (h1o3eHa.

Ilo cBOEH MHKDOCTDYKTYpe 3TOT CaNponeneBblil Yyrojb NPUOAHMAETCS K KeH-
Heab-0orxeay. OH BCTpedaeTcs B BEPXHeH YacTH YTAEHOCHOW TOALLM, B NJacTaxX He-

60ABUIOK MOILHOCTH.

bopoBuuckuii yroaphuiii paiton

ITonrymarosuifi noaocuarbii yroap
Ta6a. IX, puc. 18

¥roab OypoBaTO-4€PHOro UBeTa, ¢ OYPOH 4YepToH, He OueHb IIOTHBIH, MOJOC-
HaTOro CTpOeHHUs. [10J0CUaTOCTh BLIPAXKEHA HeonpeAeaeHHO. OHA BLIDAXKAETCA HAJH-
4neM B yrJe MOCJAOHHO 3afcramlllero (prosena. baaromapsa 6oabwmomy yuactiio ¢io-
3€HA B COCTaBe yras, OH JIeTKO JOMaeTcs W pacnagacrtcs B menaous. HeogHopoanocts
CTPO@HHUs1 ONpEeAL/seTc COYETAHHMEM UEPEAYIOUIHXCA MeXAYy cobGol TYCcKaAo OnecTd-
MHX M0J10C, MATOBBLIX 3€PHUCTHIX JIHH304YEK H BKJAIOUYEHH:A (io3eHa. [lepemexaeMocTth
TPexX COCTaBAAIOLIHX J0BOJBHO TOHKASl M HellpaBHJLHAA.

B wande yroae npospauen. MUKpPOCTPYKTYpa €F0O TOXe HEOAHOPOAHas. Ilpe-
06nasaHns KaKoro-aH6o OXHOTO (POPMEHHOrO 3JIEMEHTa WM HHrpeAHeHTa Her. [Tpu-
6.1M3MTEAbHO B PABHLIX COOTHOIIGHUAIX B COCTaBE JaHHOIO NOJYMaTOBOTO THRA Yras
Y4acTBYIOT KYTHHH3HPOBAHHbBIC (PODMEHHLIE 3AeMEHTHI, OOPLIBKH CHIbHO BHAOU3ME-
HEHHBIX TKaHCH H Npo3payHaa OCHOBHAst Macca.

OcHOBHas Macca HE UMEET CYLIECTBCHHOIO 3HAUEHUSt B AAHHOM THIe yras. Oua
npo3payHas, KpacHo-Oyporo usera. [lpy ovenb GOJBIIMX VBEAMUYEHHAX B MPOXHIKAX
€€ BCeraa MOUTH MOXHO 3aMETHTh COXPAHHBUIMECA YYACTKH KJETOUHOLO CTPOGHHS.
[focneanue ykaswiBawT, UTO MPOKHIKH, K2XKyuIMecsd OCHOBHOH MAacCcoi, B O0JbLIeH
HACTH NPeACTABJSIIOT COOON HE 0 KOHNZ eulc M3MEHEHHBIe TKAHM PACTEHHE. YUacTKM
KJapeHa XapaKTepH3YITCA NMpeobiaaflaHHeM OCHOBHOM Macchl.

KyTunuaupoBanusie ¢GopmenHble 3.JeMeHTL! MPeACTaBAeHBl 060M0UKAMH MHUKDO-
CHOp H 3HAYHTENLHO peX<e MeracnopamMH. MuKpOCROpPLI pacupesieeHnl B yrjc Hepas-
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HOMEPHO, a 0GOrawalT TOHKHe MPOCAoeuxy AlopeHa. Hekoropbie CPEIH HHUX CILTO-
itleHbl NApafijelbHO HACJAOCHHIO ¥ TOTJA 3aAMETHO! JHIbL B BHAE y3KOH KeATOH uep-
ToukHu. [pyrue Ke He CHJIOCHYTBI, a WMEOT BHA KOJbIA. Cpeau MuKpocnop,
OCOBEHHO CpefH TeX, KOTOpPbie COCPEAOTOUeHbl B MPOCAOHKAX MIOpeHa, MaACTO ObIBAKOT
fI0AOMAHHBIE, )

O6priBKOB CTeGaeBBIX uacTeil PACTEHMHE, XOPOWIO COXPAaHHBUIMX CTPOCHHE,
B vrile Hemuoro. OHU IpEACTaRJIeHBl Halle BCEro (pr03cHOM, 3HAYMTEAHLHO peme KCH-
HOBHTPECHOM H COBCEM pesiko kcnaeHoM. [locaepnue 1Ba BUAA OOPLIBKOB HE HMEWOT
YCTKUX KOHTYPOB, TaK KaK CIHBAIOTCS C OKPYXKAKWMM GECCTPYKTYPHLIM BEIECTBOM.
Ouy Toxe uaulc NPHYPOUEHBl ¥ y4acTKaM Kiapeda. Beawuuna pkitouenuil (proseHa
oueHp pasnoofpasnaf, Cpeay HHX eCTh M TAKHC, KOTOPLIE MOXHO BHAETb B yrie
HEBOOPY/KEHHLIM TIJa30M, W TaKue, KOTOpble COCTOAT M3 JHBYX-TPEX KJICTOUCK.
Q6LIYHO OHil 3aJeralT MNapalieNbHO HACJIOCHHIO, HO HEKOTOPLIE HApyWAWT Hanpa-
BaeHHe OOLleH CJAOHCTOCTH, 3aJeraa Koco K HacJO0eHUIo.

B Buje OUeHb PCAKHX ELUHHUYHLIX BKJAIOUEHHH B JAHHOM yrae MonajaaioTes
BOALOPOCIH. :

Mutepaabibix Dprvecedt B yrae mMaao. Peako BCTPEUAIOTCH 3EPHLILIKY KBapua,
a B yqacTKax AHOPCHA €CTh NPHMECHL 1VIHEEL. Kpome TOrO, riinHa MHOTUY MPONHTHIBACT
rkanu. TakuM 0Bpa3oM, THI MOJAYMATOBOTC 110JM0CHATOrO YIS NPEACTABISCT cobot
CoueTAHHe TOHKMX IPOKHJOK H JHH30UeK KJAAPEHa H JK0peHa W COMAEPKUT (hro3eH.
Mo xapakTepy MCXOJHOTO MATEpHaga 3TO CHOPOBO-cTebaeBOH yrodb. B kycke yras
yuacTky npeobiananust Clop, WX MIOPeH, COOTBETCTBYIOT MATOBbIM JHH3AM. Tyckao
BaecTsiHe OTBEHAIOT KJAapeHy. [foAyMaToBLIH Yroab CBfidaH B3aHMHLIM TNEPEXOI0OM
¢ MaTOBLIM CIIOPOBLIM YIVIEM, KOTOPBI X2paKTepH3yeTcs Pe3kuM npeodiasaHueM
B MCXOAHOM Martepnaie o6oJouek cnop. B BOpoBHUCKOM yroabioM paKoHe ONMUCaH-
MBS THN yras HanOosee uyacto Berpewaerca B [llepexoBuuckom n Komaposckow

MeCTOPOMAEHHAX.

Maroswiii rpy603epHHCTHIH Yroab
TaGa. IX, puc. 19

Yroap umeer uepHO-GYPYyI0 OKPACKY, AOBOJBHO NAOTHLIA. OH e pacTpPecku-
BAE€TCA INPH JCKAHHH Hd BO3AYXC H HE paccuimacTCd B MEA0'D. CTDYKT}’[)E ero OJHo-
pofHas, rpy6o3epuucTas. B HHUTOXHOM KOJMUeCTBE RCTpeuaeTcs (hioscil B BHIE
ME@JKHX BKpamaeHHi. CAOHCTOCTh B MOJA0CHATOCTb B VIVE OTCYTCTBYIOT.

B TOHKOM wange yrodp npodpaded. OCHOBHasl M2cCa HE HMCCT CYUIECTBEHHOTO
snauenns. [IpeoGaanamwiuHMH OKA3bIBAWTCA KY1MHH3UPOBAHHLIC (OPMEHHble 3Je-
MCHTBHI, B UaCTHOCTH 000J04K¥ MUKpO- # Meracnop. OHH HMEWT ApPKO KEATYIO
OKpACcKy, CBOHCTBEHHVIO crnopaM ciado yriedHiunposansuix yraed. Muoorue 060-
JOUKY MHKPOCTIOp HECYT CIeAn! MEXanMuyecKoro HaMeabuenus. OHH  IOJIOMAHLL.
To e caMoe HyXKHG ckas3atb o Meracnopax. OO0O0JOYKM  MEracnop BCTpe-
YAKOTCA 3HAYHTENBHO Peke, MeM MHKPOCHOpPH. Mera- m MHMKpOCHOpbl, 00LIYHO, Malo
CHTION(EHBIL. ’

QOcTaTkH cTed.1eBLIX 4YacTed pacTenuil Tak ke, KaK M OCHOBHasi Macca, yua-
CTBYIOT B COCTaBe VIia B HHYTOKHOM KOaudecTBe. Tak e, Kak n 060J04Kx CHOP,
OHE HMMEIOT SIBHLIE CACALI MCXAHHUYECKORO HaMenbuennd. [To xapaxrtepy H cocrosiHulo
H3MCHEHHS BeIIECTBA KACTOUHLIX CTEHOK COOTBCTCTBYHOT KCHJIOBHTPeHy. B Buae
KChJeHa TKAHH BCTPEYAnTCst oucHb peixo. Pro3eH TOXE peAoK H YacTO NpeacTaBiIeH
(pparMeHTaNH B JABC-TPH KACTOUKH.

Kag eappiviHbie BKIKWUYEHHR, B 3TOM THIIE YIAf BCTPLHAKOTCH JIAaHKTOHRLIE BO-
JOPOCTH.

MunepajibHas NPUMECh WIpaeT 3aMETHYI0 POJb B yrie. (JHa COCTOMT H3 peA-
KHX TLIIEBUMAHLIX 3€peH KBapua #H, TAaBHLIM OOpa3oM, H3 TOHKON CBETAOCEPOH
radAbl. [AHMHA TOHKO NMEPEeMemana ¢ PacTMTeasrof Meaoubso. Huoraa ke oHa mpo-
NUTLIBAET MEakHe OOPHIBKH TKAHEH WM KONUCHTPUDYETCS B BHAE Y3KMX JAHH3OBHA-
HHX MPOCACHKOB.
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O6uaue B yrae cnoposoro MAaTeépHana H 3arpa3HeHde TAHHOH ONPELACAsOT Ma-
TOBOCTH BHEWIHEro BuAa ero. [lpucyrctBue Goabumoro KOJAuuecTsa cnop npugaer
€My 3E€pHHCTOE CTPOeHHe. . o

Ilo xapaxtepy Makpo- u MHUKPOCTDYKTYPBl JAHHBIH TUN yraa npencrasasier
cnoposbiit zopeH. B Boposuuckom padioHe OH 6min BCTPEYEH B maacre B Yerbus-
CKOro MECTODOXIEHHA H B CPeAHEH wacTy Hjepexoancxoro njacra (WToJbus ropbt
Kocroinepoit). [lauusiit tan casizan MOCTENEHHbIMY TIEpeXoAaMu ¢ MOAYMaTOBBLIM TH-
HOM YTV, KOTOPHIR mnpejcraBaser co6oii KJIAPEH ¢ RIOPEHOM M (hro3eHOM. Cpean
APYTHX THMOB yriae# Boposuuckoro PaioHa MaTOBBI rpy6osepHucTHIi YroJb BcTpe-
HaeTCsA XOBOJILHO YacTO, HO He sBaseTcs npeobaagamouium.

KH3EJOBCKMI1 BACCEMH

Hoso-Kuzenoeckoe MeCTOpOXIcHHe

Hoay6aectsmnii HESICHOMONOCYaThIl yrop
Taba. X, puc. 20

Yepurii, TYCKAODACCT AL HEY XPYNKHH yroab, OAHOPORHOH AW HEACHONOJI0CYa-
TOR CTPYKTYpbI. Pacnagaercs ma OTACABHOCTH NPHU3MATHUYECKON dopmbl. OcHOBHBIE
TIOBEPXHOCTH OTAEJBHOCTH YpPe3BBIYARHO riajKHe; TOpUOBLle GoJee HepoBHble, 06pa-
SYILUHE DAL MENKUX BBICTYNIOB Yraybaeuni.

IMox ayno#, a s HEKOTOPLIX KyCKax u HEBOODYKEHHBIM razom BHIHO, YTO
YPOab COCTOMT M3 CKOMJIeHHR MEIBHARIUNX TYCKAOBIeCTAIMX JAHH30YeK. 3TH auH-
30YKH NJIOTHO MPUMbIKas APYr K Apyry o6pasyior, CPaBHUTEILHO, OJHOPOAHBI
OCHOBHOK (OH yras, cpeau KOTOPOTO BHIAEATIOTCA BoJee KPYOHbIE BKAKOYeHHS
BUTPeHA. IDTH BKIIOUYCHHS BLLIEJAIOTCA HE TONBKO CROEH BeIMYHMHON, HO M pe3suye
BBIDAXEHHBIM 6J1eCKOM.

Obbluno yram noaybaecrsimero Tumna COLEpKAT Mano ¢ruosena, HO, B OTJH-
UHE OT MaTOBLIX yrae, JuH3L! dro3eHa - gocrurapT MHOTAZ NOBOJBHO KpPYMHbIX
pasmepos.

CepHbiit koayegan HAllE BCErO BCTPEYAETCH B BHAE TOHKHX IIACTHHOK 1O Tpe-
UIMHAM OTAEABHOCTEH AN Xe B BHge MHKPOCKONIHYECKHX 3epeH M KpHCTaAI0B, paa-
6pocanubix cpean YTOMbHO! Maccht,

Hox Muxpockonom MONyOJaeCTAIIHe YIIH HMeloT CTPYKTYPY KJaDEHOB MIH mio-
PCHO-KIapeHoB. [IpeoBaagaer KOpHUYHEBO-KpacHOEe BeugecTro TeMUPHUHPOBAHHDBIX
PACTHTEJLHBIX TKaHed, cpegn KOTOPOTO BKPAMNJEHb XeATHE 060M0YKH MHKpoOcnop
1 HeboabliHe yuacTku HEPHOrO HENpo3pauHoro semecTsa. Ocryaxesutne ocratku

CPABHEHHIO ¢ MOJOCAMH M JMH3amu BHTPEHA.

Henpospaunumie ynacrTku, wabmoznalwoumecs s Wandax noaybaecramux yraen,
GbiBalOT ABOSKOro poda. B oanux cayyasx omp MPEACTABAAIOT JMH3LI W MeaKye
OGJOMKH (Pro3eHa, B APYTHX -  XJONbS ¥ KOMOYKH KoanonaabHOro BeutecTsa, npo-
CBEUHBaIOUHEe B HanBOJMee TORKUX HacTax unmda KOpHYHeBaTO-6ypuiM ueetom. Hau-
Goaee wacto BCTpeuaeTcss Henpospaynoe BEILECTBY, cOCTOfAMEE W3 0G.IOMKOR ro-
3€Ha. ITH OBAOMKH HMetoT PESKHE Yri0BaThie 0YepTaHua u sicHo BBLACAAIOTCS Cpeu
OCTaNbHBIX BKMOUEHHN yras. Ouy NpHYypOYeHL! K yyacTkam ATTPHTOBOTO THMA, CO-
ACDXKAMMUM Takxke HauGOAbIeE KOJHYECTBO KEATHIX Tel. Hakoueu, B oraeabnbix
CIyHasx nonaganores HeGoabinHe CKOMJIEHAS MEIKHX KPHCTAMLIOB M 3epeH cepHoOro
Ko/Mvenana, kotopuie B TOHKOM wange Takme 06pasyoT yephsie HENpO3paynbte
Y4acTkh.

HKearsie Tena MOAYGACTAI UK yraeh cocToAT, NPEHMYIleCTBEHHD, U3 MHKpO-
CHop. Meracnopu BETpeUaoTes, cpasHHTEBHO, PEAKO; OBPLIBKYM KyTUKYaB mOYTH
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cosepmeHHo oTcyTcTBYIOT. OOflliee KOAHYECTRO KYTHHHIMPOBAHHDIX SAEMEHTOBR co-
craBageT He Gouaee 10, pexe 20% naoinany maudga.

[TIpeobnaganue B yrJaax noAy6JaecTslero THna Npo3payHodl OCHOBHOH MACCh
BMECTe ¢ JMH30YKaMH BHTPEHA H KCAJAC-BHTPeHa oO0ycaoBAHBaeT HE TOJbKO PAl
BHEIIHMX IMpH3HAKOB (OJECK, XpYMNKOCTb, HaJWuHe MPpHU3MATHYECKOH OTAEABHOCTH
W T. II.), HO OTPANAETCA TaKKe HA WX TEXHOJOTMHECKHX CBOUCTBAX. Ilo cpaBHEHRIO
.C OCTaNbHBIMA THNAMH yrieit Knu3enoscKors yroJbHOTO paioHa, OHH AAKOT nanbonee
BCIIyYEHHbIe KOKCOBBIE KOPOJbKH.

Tun noay6aecTAiHX yraek B Ku3€10BCKOM YrobHOM paiioHe, XOTA H ABJIAETCA
AOECLEHO PacnpOCTPAHEHHBIM B CMbIC/E BCTPEYAEMOCTH, HO COCTABANET HESHAUHTED-
Hbl%l mpoueHT or oflero 3amaca yroJbHOTO BEINECTBA. OH BCTpevaeTca TOHKUMH
CHAOAMH, CpeAHEH MOLIHOCTBIO OKOJIO 0,26 m ¥ NpuypoueH, raBHbIM 0Opa3zoM, K OCHO-
panuaM naacroB. HanGoJgee 4acto 3TOT THI MOXHO BCTPETHTH B MJACTAX BapBapHH-
.cKO0it 30HBI, TOI'A4 Kak AJA MAACTOB OCHOBHOW 30HBI OH MaJ0O XapakTepeH.

IMoayMaToBbiil LWITPHXOBATHIA YroJb
Ta6a. X, puc. 2!

Mo BHemHeMy OGJHKY 3TO MJOTHBIA YT0Odb Y€PHOrO LBETA CO CKPLITO3EPHUCTOH
.cTpYKTYpo#. Ha BepTHKA/IbHOM H3JA0ME, HMEILEM JOBOJbHO MNMAIKYID MOBEPXHOCTD,
SICHO BHAHA CYCTass CeTb TOHUAHLINX TYCKAOOJECTAMUX LITPHXOB, NPOHH3bIBAIOMASA
60Jee MATOBYIO OCHOBY yrasi. Hapaay c 6aecTAIIMMY IUTPUXAMH, MHOTHE yriy IOJy-
MaTOBOI'O THNA Gorathl Taxke BKJIOUeHHAMK aun3 ¢(rosdena. [locaeanue Gonbiuer
yacTbl PaBHOMEPHO pa3fpocadbl CpPeld YroJbHOro Bemectsd. Ha BepTHKaabHOM
M3JI0Me KYCKOB JIHH3bl (DI03eHa HMEKT BHJA KOPOTKHX [JOBOJBHO TOJCTHIX IUTPHXOB,
BbIACAAIUHXCA 61arofapa cBoeMmy 6oee 4epHOMY UBETY H [EAKOBUCTGMY Oiecky.
C (I03eHOM TECHO CBA3aHbl BKAKHYEHMH CePHOro KoaueiaHa. Konkpeuun ObiBaioT
pasmepaMu 10 20 u Gosee CaHTHMETPOB B NONEPEUHUKE. HekoTopble U3 HHX Mpen-
CTABJRAIOT 3aMELLEHHE CEPHLIM KOAUEeAAHOM TKAHH (prO3eHa, NMpd AOCTATOUHO ACHOM
BOCTIPOU3BEAEHHH NPU3HAKOB €0 BOJOKHUCTOH CTPYKTYPUI.

BueuHsIg HEOJHOPOAHOCTh MOAYMATOBOTO THIA yras HAaXOAUT CBOE OTPaKEeHHE
¥ B MHKPOCTPYKTYpe. B TOHKOM Luiucpe BHAHO CJAOXHOC MeperneTeHde TPEX OCHOB-
HbIX 3JAEMEHTOB MHKPOKAPTHHbI: KPacHO-Oypoil I'YMHHOBOH OCHOBHOHM MacChl, Cnop
M YepPHOrO HENPO3PAYHOTO BEUIECTBA. 4aCTKH FYMHHOBOW OCHOBHOM MacChi TO pac-
LEnAAIOTCS Ha TOHKHE BOJIOKHA, TO C/AMBAIOTCA B foftee LIMPOKHE NOJOCHI, IIaBHO
.orubaiomue AHH3B (PHO3eHa HAM MEracnopbl ¥ OOHApyXHBaKWUlHEe HeACHOKOMKOBA-
TYIO CTPYKTYpy. Koe-pAe monajaloTcsl TaKKe OTAeAbHbIE YUaCTKH €O CnabbiMH cre-
JAaMH KACTOYHOM CTPYKTYPHI, YKA3bIBAIOIIEH HA NPOUCXOXNAEHHE 3TOH Macchi H3
OCTYJAHEBIINX PACTHTEIbHbIX TKawed. B npomexyTkax MexAy NeTAAMH TYMUHOBOH
OCHOBHOM MAacChl HabJAIAAKOTCA CBETJHOKeAThle 000A0UKH MHKPOCIIOP M YYaCTKH uep-
HOTO HEeNpO3PAuHOro BewecTsa. [IpY TMAaTeNLHOM pacCMOTPEHMH GOJbMIAH YacTb
€ro OKa3bIBAETCH COCTOSUEH K3 06J0MKOB (hio3eHa. BoJee KpynHbie H3 HUX HHOrAA
-COXPAHSIOT NPU3HAKH KAETOYHOH CTPYKTYPh! B BH/le IPOCBETOB KJETOUHBIX MOJAOCTEH.
MeJakue 06pasyioT TeMHble HENPO3PauyHble CKOMICHHS WJM ¥e AHCIEepPCHO pasGpocaHh
<pEAH T'YMMHOBOI OCHOBHOM Maccol M cnop. Hapsany c wactuukamu ¢ioseuna, naGato-
JaeTcs TAKKE HENpO3pauHOe BellleCTBO KOJAAOMAAJbHOTO XapaKTepa, MMeromee Bl
MEJKHX KOMOYKOB M XJONbEB C OKPYFABIMH O4epTaHHAMH. B OCOOEHHO TOHKHX 4a-
CTAX maAuda OoHM c1abo NpoCBEeUUBAIOT TEMHOOYPLIM UBETOM.

' [lo cpaBHeHHIO ¢ MATOBBLIMH YILASMH, ABASIIOLIMMHMCH AKOPEHAMH, NOJAYMaTOBble
. -CKOpee CJeflyeT Ha3BaTh KaapeHo-piopeHamu. Cnopsl B BMX cocraBasior 156—25%,
npa 10—40% ¢ro3ena (unu Henpospauxoro sewectBa) ¥ 40—60% mnpoapauHoit

- QCHOBHO# MAacchl.

THn moJyMATOBBIX IUTPUXOBATHIX yraed ABaReTcs HaHOoAee pacnpocTpaHeH-
‘HHM B Knaenorckom patioHe. OH BXOAHT B COCTAB UOYTH BCEX NIACTOB, HO Haubouee
Xap3KTePeH AJA HHXHETrO MJaCTa OCHOBHOM 30HhI M BEPXHErQ M/1aCTa BapBapHHCKOMH

30HH. B 8TMX miacrax noaymaroBblit THD coCTaBaIseT CBbille 65% BCei YroabHOH
Macchl
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Uy6axiuckoe MeCTOPOW AeHKe

Marosnii OXHOPO B rpy6o2eprucroii yroan
Tata. X, ruc. 22

¥Yroan MATOBEIH, 0AHOPOAHKI], TLTOTHLIR, ¢ ACHO BLIpa)ceHHOM rpy6osepuMcron
CTPYKTYpoOir. Hanom HENPABUJABHBIN, NoOBepxHOCTH H3.J0Ma  epoxosatas. [lper
00pasloB Komebiercs w NMPCACNAX CePO-YePHEIX TOHOB K 33BHCHT Kak OT KoJMye-
CTBA MHHEDANbHBIX puMeced, Tak w o1 COREpKAUUA (hro3ena. [ locre qnun npUCyT-
CTBYET, rJaBHbLIM 00pa3zoM, B BHIE MEJKHX BKIIOUCHHI ¢ HAPYLOCHHON KJMeTOuHOLd
CTPYKTYpO#. Pacnpegenenue ero PaBHOMepHoe. Koauyecrtro (r3era cocrapaser
3—8% ot obmeii MAaccul yrodbHOro Berecrtpa AAUHOH PA3HOBUAHOCTH. Ha Beprh-
KaJIbHOM H3JOMC KyCcKop MHOTZta MOMKHO yBHZeTD HEKOTOPOE KOaMueCcTBO ToHuaNY
Gaecrsaimx WTPHXOB, KOTOpHIC, OAHAKO, HE HapyiTaT OZHOPOAHOCTH vrag. Toabko
C YBeJIHYEHHEM HX uymcaa p Pa3MepoB qmocae aHg CTAHOBHTCA HEOAHOPOAHDIM —
LITPUXOBATHIM.  CepHpli KOIMeAaH nomagaercs HECKOJLKO uaule, uyem B TOHKO3ep-
HHCTBIX YIASIX MaTOBOro Tana. On o6pasyer HeGosbIine maoTHBIE KOHKpeUHH uJIu
Pa3bpocan B Buge meakux 3€PEH CpeaHn yroabHoro BELIlECTBA.

B tonkom wake storo YLVt MOMKHO PazJiMuuTh OrpOMHOC KoAaHuYeCcTBO cnop
CBETVIOKEATOro UBET4, CHEMEHTHPOBAHHBIX HEOPO3PAYHOH OCHOBHO Maccou. Co-
XPaHHOCTL crnop Hauayuias, no cpasHenmio co BCCMH OCTANLHLIME yrasmy Kuze.
JOBCKOTI'O yroasroro paﬁoua, npuuem MHOTHe Cnopbl  jaxce Hpe,:ICTElBJIHI'OTCm
CPaBHHTENbHO, MaJgo CIVMOWCHHLIME,  O6biugo MHKpOCIOpsl  nipeo6aagaior Han
MEracnopamu, He TOabKO nO KOAHYECTRY SKIEMIIAPOB, HO M Mo obumemy o0beMy
CIopPOBOro BergecTna. 3HaunTeABLHO PEXe mpuXomntes mabaonaty, odpartoe cooT-
HolIeHHe.

BOMOKHOOGpasHLe nposxuaky KPACHOOYPOro rymunosoro Belwecrsa.  [Mocae aune
COOTBETCTBYIOT G/1ecTainmm WTPHXAM, 3aMeTHBIM Ha BEPTHKAALHOM U3a0Me KVCKOB,
JInH3E (rozena HeGoubux Pasmepos ¢ naoxo COXPAHHBINEHCA KJAETOUHOL CTPVK-
TYPOH. Hauboaee menxne YacTHUB! (Pro3cha, NpeAcTaBAsomME OT A ABbHLe 0BI0MKH
KICTOYHBIX CTeHOK, paszauuumpr TOJAbKO Ha anmandrax. B TOHRMX WaAnDax oun cau-
BAOTCS ¢ TeMHBIM (hoHOM HENPO3pauHoi ocHOBHOH Macchl.

HekoTophie o6pasust sroro YOS comepxar takoe OTPOMHOE KOoMHuecTRO cnop,
HTO MOIYT 6BITb HasBann CIOPOBBIMU JIHNTOGHOANTAM}. B aux UeMeHTHpYIOU e
BEIIECTBO CBegeHO Kk MHHHUMYMY, COCTaBIsIA He Gojee 5—10% yroabuoi Maccnl. o
BHELWIHEMY BHAY 3T0 HanGogee MaToBbie  pasHocTH, nouty pe oBHapymuBaOUIHe
TDHCYTCTBHA GaecTawpy WTPHXOB., [as Hux XAPAKTEPHBI Taxxe GypoBathiii oTre-
HOK KYCKOB ¥ 0C06enHO cuibao BRIDAXKE€HHAs BA3KOCTD,

Mpu  manepanuu MaToBore  yras MHKDOCHOPH  BbIdcasioTes CPaBUHTCABLHO
JErKO M J2I0T OrpoMuOe pa3uoobpasye Mopdosoryueckuy tbopm. Boigerenue Mera-
Cnop conpsxeno co SHAYHTEILHBIM Y TPYRHOCTSIMH, BeaeacTue wero BHIOBOM ¢ocTar
HX ewie oueub caabo H3YyueH,

¥ray TPY603epHNCTOI} PA3HOBHIHOCTH MaTOBOrO THD2 BCTpevaores noyry
BO BCeXx naacrax Kusenorckoro YrOAbHOrO pationa, no Haubogee wacro NpHCYT-
CTBYIOT B paGounx maacrax OCHOBHOW 30HBI. [Lig HaHHOTO paitona XapakTepro, urg
Hanboaee Mommbe naactis COUEPIKAT GOALULME NpouenT MATOBLIX yrved o cpasre-
HHIO ¢ TOHKHuMH, KOTOpule noyru mageno CROKEHD OAYMaTORLIMY K noaydaecrs-
WHMY yrasmy,

Oanopoaubie rpydosepunctoie Yrim He ofpasyior ocobenno MOUIHBIX Ca0eB.
310 3aBucUT oT TOTO, UTO OHYU vacTo HEPEAYIOTCH CO wTPpUXOBATOMN Pa3H0BUAHOCTBIO
THIZ, C KOTOPOH ¢BsIzann PRIOM IOCTeneHHLIX nepexosop.
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MaTtoBbiif OJHOPOAHBI TOHKO3EPHHCTHIR YFOAb
Ta6a. XI, puc. 23 *

¥roan maTOBbIH, TOHKO3EDHHCTHIH MAOTHLIA ¢ HENPABMABHEIM HAX C1abopaKo-
BHCTHIM u3,J0MOM. [IOBEPXHOCTHL M3JM0MAa TOBOJLHO TMIafKas U HEPeRKO OOHApPYKU-
BAET €1BAa 3aMETHLIA MKHUPHLIA Oaeck. CTpOEHHE RAHHOTO YIVIA HACTOJABKO OAHO-
POAHO, YTO Ha OTHAEJbHBIX KYCKaX €ro Jja)e TPYAHO ONpeZeaHTh HanpaBJAeHHe
CIOMCTOCTH. 3aMCTHBIX HEBOOPVKEHHBIM TITa30M BKJIGUEHWH (PIHO3eHAa [IOYTH He
Habmopaetcss. KONKPELHH CepHOro KoaueJaHa BCTPEYaAKTCs KpaiiHe PeiKo U HMEIOT
OUCHh MeJKHEe Pa3Mephl.

[To MHKpPOCTPYKTYPE 3TCT ¥rOAb SIBARETCH CHABHO HACHILEHHBIM CMOPAMH AIO-
PeHOM C HENPO3PauHOW HJH NMOJYIPO3PaulIoy OCHOBHOI Maccoil, B TowxoM mavgde
060JIOUKH CTIOP HMEIOT TCMHOOPAHNKEBLIST WM KPacHUBATLIA OTTE€HOK, B OTAMYHE OT
JKeJITOTO UBeTa Cnop B rpyldo03epHECTLIX YTAAX MATOBOro THNA,

HanGoarimyio Maccy cnopoBoro BenlecTRAa COCTABAAIOT MUKPOCHOPH, TYCTO H
pPaBHOMEPHO pacnpeienennnie B ulandax 31oro yraa. CpeiH HUX, B OAHHOUKY
4 HeGOJBIIUMH TPYNNAMH, PACHOJATanTest MEracnopbi, S0JbIIeH 4acTbl0 Npeacra-
BJeHHbe ODJIOMKAMH PA3IHUHON BEJAHUHHLL :

[leMeHTHpYIOUIEE BEILECTBO COCTOMT W3 NOAYNPO3PAUHON OCHOBHOH Macchl,
KOTOpan, MOBUAUMOMY, MPCACTABAAET CMCCh TYMHHOBLIX ¥ TAWHHCTBIX KOJLIOHIOB.
Toabko H3peaxa TMONAAATCA NPOKWIKK TPO3PAauYHOH OCHOBHOM MAaCCHl, HJIH KpPO-
HICUHbIC JHH3O0UKH KCHJAOBHTPCHA, BLIACATIOIIMCCS CROMM §o0dee APKUM  KPACHO-
6ypoim nseToM. CpeiH ChnoOp M LEMEHTHPYIOU(ETO BewlecTBAa paccesHbl B H0AbUIOM
KOJIHYECTBE MeakHe OOJOMKH P1o3eHa, CXOJHble ¢ YacTHUKaMU HeNpO3payHoM
OCHOBHOH Macchl., Pasmepnl 3TUX BKAKYEHUH, OOLIUHO, JUIIb CJerKa MPEeBLILEIT
BEJHYHHY MHKDOCROpPLl. DBoJaee KkpynHble JHH3LI (DIO3EHA — eIHHHUYHDI.

B mincax MHKpOCnOpL! npeacTaBIsIOTC HECKOJbKO pPa3nyIIeHHbIMH, OARAKO,
NpH MauepauHuH 3TOTG YIis, U3 HEro BLLISJAAITCA CIOPH COBEPUWIEHHO TaKoH e
CTemeld COXPAaHHOCTH, Kak M H3 O0JLUIMHCTBA OCTaAbHLIX yIien KuseaoBckoro Gac-
cetiva. [lpcoBaanawiny podb WLPAXT MHKPOCNODB € TOJCTOH OTOPOYKOH, B yacT-
HOCTH Zonnorriletes variahilis Waltz.

Kak mo BHemHeMy BHAY, TAK H N0 MUKPOCTPYKTVPE VI0OAL 9BAAETCA THHHUHBIM
EropeHoM. (OQHOPOAHOCTb H TOHKO3EPHHCTOCTL YrOJLHOTO BeElecTBA B KVCKe 00y-
CAOBJEHBl MEJKMMH pasMepaMu 3/IeMEeHTOB HCXOAHOro MaTepHala (cnopol, O6J0OMKH
(rozena). OTcyTcTBHE GXeCKA ABJNAECTCH CAEACTBUEM BECbMA O[PAHHUCHHOTO COJACP-
AHAHWA FYMUHOBKIX KOJIJIOHJIOB.

B THIHYBOM BHAE 3TOT ¥roJab BCTPEYAETCS TOJbKO B raaBHOM palGoueM njacre
OCHOBHOH YIWIEHOCHOH 30HLI KH3€J0BCKOr0 YroasHOTO P4HOHA, HOCHINETO HA3BAHHE
I Kanunuuckoro B konsx Bepxne# 'vb6axu. B maHHOM nuacrte. MOILHOCTbYO 10 4 M,
PA3HOBHAHOCThE MAaTOBOTO TOHKG3EPHHCTOrO VIAA WHOTZA cocrtapasder po 40% sceit
vrodbBod Maccel. I1pU cHapHOM OGOTalleHHH 30J00 3TOT Yroab MEPEXOHAUT B OCO-
Oblit BHI NJAOTHOMO VILJAHCTOTO CJAaHLUA, OTJIUUMTEIbHON UYepPTOH KOTOPOro ABJALTCH
TOHKO3EPHMCTAA CTPVKTYPA ¥ C1adopaxoBUCTHIN H3A0M., MeCTHOe Ha3BRaHHe 3TOTO
CAaHLA «MATOBHK>.

OrpoMHOe ColMepxKAHHE CMOP, NMPH BeCbLMA HE3HAUHUTEIBHONU POJH T'VMHHOBOTO
BEUIECTBA M BHICOKOH 30JbBHOCTH HEJAIT 3TOT YrOdb HENPUrOJAULIM AR KOKCORAHHS,
HauGoaee pauHoOHaAbHLIM IIPEACTABANETCA CrO WCTOJB30BA4HE JIIS Ta3uiHKaluH.

O6mankoscrkoe mecropoxaerve (UycoBckuii yrneHocHBIf paiion)
{loay6orxen

Ta6a. XI, puc. 24

UepHhlli OJHOPOAHDLIT MAaTOBBIH Yyrodb, HaNOMWHAIOWIKA 300HHT. YTOaAb OYCHBL
INIOTHBIH K BA3KHHM, UMCET PaKOBUCTHIH 1#310M. Ha NOBEepXHOCTH H3JI0MAa MHOTHA
BHAHB MeakHe, 0JecTaulde WTPHXH.

B tonxom winde vroab npospauen. CJa0xeH, NPEHMVYLIECTBEHHO, KOJOHHAMH

25



BOAOPOCAeH H MMKPOCHOPAMH, JOBOJLHO PABHOMEPHO PACAPEACICHHLIME B ITOLYH-
HEHHOH MM OCHOBHOH Macce. :

Konouun BOAOPOC/AEH ABJAAIOTCH ABYMA PA3HOBHAHOCTAMH: 1} Pila karpinskyi
Renault u 2) Cladiscothallus koeppenii. Bogopocau Pila karpinskyi Renault—
MEJIKHE OBAJbHBIC TEIbla CBETIOKEATOTO LBETA, HHOTXA € KPACHOBATHIM OTTEHKOM,
ycesiHHbIE MAJICHbKHMI 4YEPHBIMH TOukamH. Bogopocau Cladiscothalius koeppem‘iv,
B CpPaBHEHMH C BBIWEONHCAHHBIMK, HMET 0OACe KpyHHble pasMmepsl ¢ OBaJAbHOI
HJM HENpABUIBHOH (DOPMBL Teubua, KOTOPbIEe MPEACTABIAT COBOM cpoclrHecs u
UAYWHE B PAa3HLIX HANDABACHHAX OT OJHOrO HEHTPA & nepHpepuu Tpydouxu. [lo
KOJMMUeCTBY BOAOpOCAeH Pila  karpinskyi Renault anauurennno boablue, yem Cla-
discothallus koeppenii.

ITo koauuyectBy Muxpocmopsi YCTYNalOT KOJOHHAM Bojopocaei. Ouu npea-
‘CTaBACHbl MEJKHMH CIIIOCHYTLIMH, B OOJbIIMHCTBE CBOEM Pa3opBaHHBIMKH 060J04-
KaMH JKCJTOrO0 MJIM KEJTOr0 ¢ KPacHOBATLIM OTTEHKOM I(BETA,

OcHoBHag Mmacca cMemaddas. OHa cocTouT H3 [OJAYNPO3PAUHOTO CPASHO-
Oyporo, Mectamu ¢ 3CICHOBATEIM, KOPDHYHEBATHIM HAM KPACHOBATHIM OTTEHKAMH Be-
IECTBA TYMyCOBO-CANPONeENeBOro THNA. JToMy BEUIECTBY NOXHHHEHBI MOJOCKH, JHH-
S04KH, IITPHXH M KOMOUKH KPACHOrO WBETA, OTHOCAUIHECH K OCHOBHOHM Macce rymy-
COBOTO Xxapakrepa. [losocku mnopcaenwnero, NOBHAMMOMY, OOYCHOBAHBAIOT HAJIHYHE
GaecTamuX WTPUXOB Ha FIOBEPXHOCTH H3/0M2 ONMUCHLIBAEMOro yIs.

Tak kaxk B caomenum vyras, HApsilly C BOAOPOCIAMH, TUPHHUMAIOT Y4aCTHE U
MHKPOCNOPHL, 3TOT YroJab OTHOCHTCH K TyMyCcOBO-calponeneBOMy THNY (noayforxen).
ITo MHKpOCTPYKType OH OueHb HOXOK Ha noayborxes I[NoAMocKoBHOTO Oacceiina.

Yroap thma unoayBorxen Ha OOGMaHKOBCKOM MECTOPOXKAEHHH BCTpeYaeTCn
PEIKO H B BHRe TOHKUX (MOWHOCTHIO a0 0,16 M) OTPAHHUYEHHBIX JHH3 B HHKHel
HacTH naacta OCHOBHOTO H B BEPXHEH YacTH Hepadouero mnaacra |,

KAPATAHAWHCKH{I BACCEMH

O6uwas xapakrepuctuka yraeit

Kaparauauuckwii KAMEHHOYTO/MbHbIA 0accedH, pacmoJOXKeHHMH B CEBePHOH
uacti Kasaxckoit CCP, aBasercs ozHuM u3 KPYNHEHIIUX YTOAbHBIX BaCCeHHOB
B Comwase.

¥Yroabhbie naactel 6acceiina COKeHb Pa3HUHLIMH THIAMH YIJI, NepeMeKalo-
WNMHCH TIO BCEH MOWHOCTH naacta. [Npeobaagator NOAYGAECTRUIHN, 10JYMATOBHH
H, OTYACTH, GAECTALUMI NOJOCYATHIE THIIbI yras.

B Muxpoctpyktype noayGaectamero u MO1yMAaTOBOTO THNOB YA Hab.g0-
AAETCs MEPECIZHBAHWE MOAOC KPacHo-6yporo u KOPHYHEBO-4EPHOTO 6eCcCTPYKTYD-
HOro seurectBa. Coaepxanne GhOPMEHHBIX 3J1€MEHTOR (060/10ueK crOP U pacTuTEND-
HbIX TKaHeH) BapbHpyeT B COCTaBe U Kontebaeres ot caof x caow. B OaecTaiueM
NO/M0CHaTOM THNE Yras npeoHaanaer KPaCHO-0ypoe BEIUECTBO € HeGOMBIIMM KOJIH-
HECTBOM CNOP, 4yepeayiouleecs: ¢ (Io3cHOM.

B Kaparanauuckom 6acceine PaCNpOCTPAHEHE! YIIH OT ra30BbIX A0 KOKCOBHIX,
TIDHYEM NOBBLIIIEHHE CTENeHH YraeQUKANMY HAGIIOAA6TCS OT BEPXHHX TIJIACTOB X HHXK-
HUM. OHO oTpasuaoch Ha MHKPOCTPYKTYPE yrJICH MOCTENEHHBIM H3MEHEHHeM LBeTA
CIOPOBBIX OGOJIOUEK OT CBETMONKEATHX B IIIACTAX BEPXHEH YaCTH YrACHOCHOM TOJULM
AO KPacCHO-DyphiX B HHxHel. Pasinuubie [PajauHH UBETOBLIX OTTEHKOB CHOPOBLIX
06CI0Y€eK, NOCTOAHHBIE AAR OTAEIbHbIX TPYOM [L1aCTOB, HCMOAB3YIOTCA A8 CONMOCTA-
BIEHHA NOCIAEAHHX.

Kpome kamenubIx HHXKHEKAPOOHOBBIX YriieH, HMEIOTCR HeGOoIbuiHe paspaboriu
GypbiX yraeit wpckoro BO3pacTa.

Burecrawuit nesicHomorocyarhii yroas

Ta6x. XIUI, puc. 25

¥Yroab Gaecratuuis, YEPHBIH, MIOTHBIA. [loN0ocuaTocTh HesicHas, Ha noauposan-
HOH NOBEPXHOCTH yras nepecranBabdne OAeCTAIMUX MoJA0C ¢ 5oJee TOHKHME MaTo-
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SHIMH — OTUETIUBOE. Yroab pas0HT BEPTHKAALHBIMH TPEIIMHAMH Ha NAaCTHHYATHIC
orAeabHOCTH. TpelunHbl 3aN0AHCHE xaaplpuToM. Ha OCHOBHO# MOBEPXHOCTH OTIAEIb-
HOCTEH HMEIOTCSl MeJNKHe HEPE3KO BBIPANKEHHDIE raasku. Manom yras HEMPABHIbHLIHA
yraosaTbii. Heprta yepHas.

B TonxkoM waHde HabAHOAZETCA npeoBaajanye MPO3payHOH GypoBaTo-KpacHoH
OCHOBHO# Maccel MouTH 6es BKMOUeHHD. CpPasHUTENBHO peAKO MOXHO BCTPETHTDH
exumnudble cnopbl.  Cnabo-KOMKOBATOE KOMAOWAHOE BellleCTBO OCHOBHOW Macchl -
dMeeT TOHKHE BEPTHKAJbHBIE TpELMHDl COKDAILCHM, XapaKTepHpe AJsd BUTPEHA.
Monochl BHTPEHA TeEPeClaHBalOTCA ¢ TOHKHMH MOJOCAMH OCHOBHOU Macchl, obora-
HieHHO# 060N0UKaMK Crop. OHU COOTBETCIBYHOT M@TOBBIM IOJOCaM Ha MOJNPOBAH-
HOU MOBEPXHOCTH yras. MaToBOCTb 3THX MOJOC 3aBUCUT OT GOJBINOTO KOJUYECTBA
cnop. HenpoapauHoe BEUIECTBO MOUTH HE serpedaeTca. HabnogawTest B #eGoabLIOM
Ko/MuuecTBe MeJIKHe 3epHa MHPHTa.

OG6OMOUKH CIIOP HMEIOT KeATYIO, Peie KEITO-OPAHMEBYIO OKpacKy W MNpHHal-
nexat, TAaBHBIM 00pa3oM, MHKDPOCIOPAM. Meracrnopbl pefikH ¥ uale NpPeACTaBACHBI

06pbiBKamu. Cpeay BblA€NCHHLIX manepauyeil 06010ueK crnop npeobadaatoT dbopmhl

FAaJKHe H CO CKYABNTYpO# Ha 00OJNOUKE B BHAE MEIKHX 6yropkoB. Pexe BCTpe-
yaTCHd MHUKPOCIOPHL C JIETYUKOH.

OcTatky AHTHUHO-UEIYNO03HBIX TKaHE NpelcTaBaeHbl MEJKHUMH Aunzamu hio-
sena. JIMH3L BUTPeHAa B OGOJBUIMHCTBE CAyYaeB COBCPLICHHO HeccTPYKTYpHBEL. Pexe
MOryT GLITb B HMX OTMeEuEHbI HEACHKIE HAMEKH Ha KAeTOUHOE CTPOEHHE B COCTOAHMH
OYTH MOAHOMO OCTYAHCBAHHA.

Mo odmeMy COJMKY MAKpPO- M MMKPOCTPYKTYpLL yrodb MOxeT OBbITh OTHECEeH
K KaapeHy. MCXOQHBIM MaTepHatoM yris sBIACTCH MeaKopazapobaeHHbId pacTHTe b
HblM MaTtepHasa ¥ CNophL.

BaecTAIKH HEACHOMOMOCUATHIA THIT Yrasd B Kaparauaunckom Oaccefine WMeerT
OTpaHHUeHHOe PACHPOCTPAHEHHE. OR BCTpeuaeTCs, IasHbM 00pa3oM, B HYKHEN
nauke naacra Hosoro w B nuacte HalHosoM.

BaecTRiHi moaocuaTHil yroJb

Taga. XIV, puc. 26

Vroab GAeCTALULMH, YEPHBIH, MOJI0CUAThIR, XPYMKHAL. [TonocuatocTs YTras Bbl-
3BaHa NepeclauBaHHeM WHPOKKX (3—4 ¢ MO HOCTH) OAeCTAHX [0J0C € MO0~
caMu ¥ AHH3aMu (pro3eHa fo 6—15 mm mWMpHHBL BaecTAlKe VUACTKH Ha NOJAHPOBAH-
HOW MOBEPXHOCTH HE OJHOPOHBL B HHX HaBMONAKTCA TOHKHE MAaTOBBIE IOJOCHL.
[lepneHAKKYIAPHO CIOKCTOCTH YroJb pasfuT TPEHMHAMH H3 TOHKOMJACTHHYATLIE
OTHCAbHOCTH. TPEUIHHOBATOCTb, 3HAUMTENLHOE KOJHHECTBO MOILHLIX TIoNoC ¢hr3eHa
M BaecTsIero yras NPHAAIOT YT XPYAKOCTH. M3710M HENPABUJILHbLIA, CTYINEHYATO-
yraoBateiit. Yepra uepHas.

B ToHxoM wiande yroib ofHapyxuBaeT npeobaatanue 6eCCTPYKTYPHOTO TyMY-
COBOTO BellecTBA KpacHoBaTo-0yporo useTa. Y4acTKH TpO3pPayHONl OCHOBHOW Macchl
nepeciauBaloTcs ¢ 0oJee TOHKHMH TOJOCKamH, oboranteHHbIMH  criopamy.  Cnopsl
XOpOLIO Pa3IHUMMbl B OTPAXKCHHOM CBETC Ha MOAHPOBAHHO NMOBEPXHOCTH, & B TOH-
Kkux Waxdax B NMPOXOIAUIEM CBETE MEHee OTHUETIMBLL 37ecs OHY UMEIOT CBETJIO-
KPACHBIN, pexe OpaHXeBO-KPACHbIA UBET, MOUYEMY caao 3aMeTHLI B OCHOBHOH Macce
yras. KoauueCTBeHHOe pacnpeieeHue 060104eK COp B Pa3JUUHBIX CJONX AOBORBHO
HenpaBHJIbHO. MeCTaMH BCTPEHANOTCS CILIOLINLIC ckonaeHua cnop. OcHOBHAaA Macca
B CMOPOBHIX NPOCAOAX HMEET HECKOJDKO foaee TeMHYI0 OKPacky, 4eM B M0J0Cax
Ges BrMoueHHH. Henpospaumoe BEILECTBO BCTPEUaeTCA PeAKo, B BUAE yrJaoBaThiX
06JA0OMKOB MJAH KOMOUKOB.

HekoTopble AMH3LI BHTpeHa OOHApYKHBAOT caabo 3ametHoe crpoeHue. Prosed
{MeeT XOPOILYI0 COXPAHHOCTb KAETOYHOrC CTPOCHHS. MecTaMi pacTHTenbHasA TKaHb
OKA3bLIBAETCS (IPEBPALIEHHON YaCTHUHO B (h103eH H MACTHUHO B KcuneH (cM. puc. 26).
MeJxne 0OJOMKH (PIO3€HA BCTPEUAIOTCA W B CMOPOBBIX MPOCOAX. Huorza stu ¢par-
MeHTbI §0Jee HAK MeHee NMHPHTH3NPOBAHLL
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B ucxoanom marepuaie yras UMEIUCH JIHTHHHO-LeANYI03HbIe PacTUTe AbHEIE
TKAHH U cnoppl. HeKOTOpEIE U3 HHX COXPAHUMTHCE B BuZe (hro3eHa u KCHJIeHa, Zpyrue
NpEBPATHANCH B TYMYCOBO€ KOJIOHAHOE BEL[eCTBO.

B cBA3H ¢ HEOAHHAKOBOH CTemeHbIo yriaepukagup PAa3JHYHBIX YTOABHBLIX 13-
croB Kaparasawl, B OJectsiueM THite yras HalmofaTcs uameHeHHs MHKDOCTPYK-
TYpbl. ¥ TONBHOE BEIECTBO NpHOGpeTaeT Gonee HHTEHCHRHO® KapPMHHOBO-Oypoe OKpa-
WIHBAHHE, 4 A1 CNOp HAaOMOAAETCS H3MeHeHMe nera CITOPOBHIX 000NOYEK OT Jkej-
TOTO 10 KaPMHMHOBO-OYporo. B nocheguem CAVYae MNPUCYTCTBHE “CHOP B TOHKHX
maxgax u gaxe aHunax OGHaPYHUTL Ype3BbIYaling TPYAHO: GHH COBeplLeHHO
CANBAIOTCA C OCHOBHOH MAccoH, CXOAHOM MO CBOEH OKpacKke Co cnopamH.

B Kaparaugunckom Gacceiine H3MEHCHHE CTencHH yraedukanuu B CTOPOHY ee
NOBLILUCHASA NPOUCXOAHMT, COTAACHO NPABHJA Xuasta, ot BRILIEMEKAUIMX NAACTOB
K HHXeJeXauluM. YroJab naacrta Brunecpeaero NEPBLIM H3 MIACTOB BepXHeH wacTy
YIIEHOCHOH TOMH OOHAPYXHBAeT scHble NPHSHAKY MOBLIERHA yraeduKannu.

Brectsuuit noaocuarsifi tun YrJsi BCTDEUARTCS IMOYTH BO BCeX muactax Kapa-
raHAMHCKOro Gacceiia. OH Tecuo [IEPCCIAMBAETCA W MeCTAMM  3aMelnaeTcst ere
6onee PACIPOCTPAHEHHLIM — NMOJYSAECTSIIIHM NOAOCHATLIM TUNOM yras. Baectsuuii
NOJAOCYATHIN YTOJL BCTPeuaercs HCKIIOUHTEALHO B CPeJHEe YacTH maacToB i 06.1a-
JA2¢T HE3HAYHTENbHOH 30AbHOCTDIO.

oay6aectaunit HesiCHONOOCUATHIH yroas

Ta6a. XIV, pue. 27

¥roae naoTHmii, 2epHLIH. [ToBepXHOCTL H3AOMa CraaxenHasn. Baeck weckoanko
TYCKJbIH, Kax Obl OTCBEUHBAjOLHil. Ha TOJIHPOBAHHON MOBEPXHOCTH Haba0JaeTes
o0oralesHe TOHKHMH MATOBLIMHK Noa6CaMH. MMeIoTCST BKMOYEHHsT Jnny3 BHTPEHA W
(roscna. JInuzn BuTpena uetio OTIPAHUMCHBI OT OKPYIKAWIIEro Bogee MaToBOro pe-
wecrBa yras. Hepra wa dapdoposoit NTACTHHKE YepHas.

[Toa mukpockonom Mpo3pavnasl OCHOBHAA Macca KpacHo-6yporo ugera, go-
BOJBHO CBETJIUTO OTTEHK3. B Hel PABHOMEPHO pacceaHbl 060JGUKK CIOP CBETIO-
KEJITOrO LBETA, OTHOCHTENIBHO GOJbLIOE KOJAHMECTBO  KOTOPULIX M npuzaer Yo
HEKOTOPYI0 MaTOBOCTh. MecraMu BuanbI CKOILIEHRA CTIOp B B#J€ TOHKHX ROJOC,
JINTHHHO-LeIYI03Hble TKaHK PACTEeHHIT TIPEACTABACHBI MCJKHMH AHH3EMH  KCHJIO-
BUTpEHA, KCHAO-(I03eHa, (o3eHa u PEXKE CTPYKTYPHOTO BHTPeHa. Henpospaunoe
BEIMECTBO OOHApYKHBAETC B OueHb HeGOMbLIOM RoanuectBe. B Goablumucerse C.ay-
94€B OHO HAXOAWTC B BHIE OOPHIBKOB MEIKOPa3ApobIeHHOT0 (hio3ena.

MpucyrcrBue nuus KCHIOBHTPERA M (hro3cua, Hapaay ¢ GeCCTpYKTYpHBIM Benye-
CTBOM, VKA3LIBAET HA HEOXMHAKOBYIO HHTCHCUBHOCTL OCTVIHEBAHMS HCXOTHOTO Ma-
Tepnata yras. o MHKPOCTPYKTYpe yroam ABIMIETCS KIAPEHO-II0peHowm, oGpasosan-
HPIM JINTHHHO-UE/AIYI03HBIMH TKAHAMH | cnopamm.

Hoaybaecrauuii HESICHOMONOCYATLIA THIT yrag XapaKTepPeH JNS BEPXHEH mauxy
nracta Hoeoro u nourn ne BCTpeuaeTcs 8 cTpaTHrpadmuecky HHIK@TCKALMX NaacTax.

Moay6aectsamuit nosocuatmiy yroap
TaGa, XV, pue. 98

¥roas aosoabno IJIOTHBILA, yepnnli, ACHOMOaocuathii. Ioaocuarocrs Bhl3BaHa
UEPENORANNEM MATOBLIX, NOIYMATOBLIX H GJecTammnx CA0eR, a Takxe anH3 (roscHa.
a4 Hn3noMe yruas, NEPICHAHKY ISIPHOM HanJ1acToBanuw, Hab/Moacrces nepeMesKae-
MOCTB y4aCTKOB ¢ npec6aananuem TO QUECTAWHX, TO MaTOBIMX noaoc. MowHoeTs
TAKUX KOMILIEKCOB MOJI0C KodeGaetcs OT 4 10 6 ci. B 3aBucumoctn or MOILROCTH
OTACALHEIX CJ0EB, MOKHO pazauyartn: a) WHPOKONOa0CYaTyio 1 b) TOHKONGIOCUA-
TYK DPa3HOBHAHOCTH. Iocaegusns XAPAKTCPUBYETC TOHKUMH TOI0CAMU daecrsmero
Yraa ¥ npegpcrasaser MEPEX0A K MoayMaToBomy Tuny. [loayGaecraugmii Xapakrep
YTl 38BHCHT 0T Goaee pay MEHEEe T'YCTOTO pacnoaokenus Baecraiyx noaoc r noJay-
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MaToBOH OCHOBe. [10CaeARAsT HMEET 3EPHHCTOE CiloAeHue, ¥roap pasduT TpellnHaMU
nepreHAHKyAApHO CAOHCTOCTH HA npUaMaTHuUeCKHMe OTAEMBHOCTH. TPEutdiRLL 3an0.-
HeHbl KaoJuHuTOM. H3a0M  yris HENpPaBUAbHbIH, YrA0BATO-CTYNEHYAThHIA. Uepra
yepHasl.

MHUKpPOCTPYKTYP2 XapAKTePU3yeTCs NPUCYTCTBHEM 3HAUNTEABHOTO XOJIHUECTBA
HeNpo3pauHoro BELLCCTEA. Bce MoiyMaroBhie U MATOBbie YUacTKM yras COCTOAT H3
Henmpo3pauHoi HIH MaNOTNPO3PAUHOH KOMKOBATONA OCHOBHOH MACCHL. B weu coaep-
KUTCSl BHAUMTEJbHOE KOJNMYCCTBO COp, MENKHX 00/0MKOB H JUH3 (PlHO3eHa, A TAKXKE
TOHKHe TMOJOCH M MPOKKJIKK SPKO OKPALIEHHOTO [yMyCOBOTO BeIeCTBa. JDTH MpO-
JKUAKM OruMOarT BKIOUEHHS W HMEIOT BaHAanbEbIA  XapaKTep. Jnas  y4acTKOB
¢ npeoGaajaHHeM HEMpO3PadHCTo BEeLleCTBA XapaKTEPHO NPHCYTCTBHE MEJAKWX MHHE-
panbHBIX BKJKUeHU#A Oenoro uBeTa. '

BaecTAIUM [IHPOKHM T0JA0CaM COOTBETCTBYHOT B TOHKOM nIMpe KpacHoBaTO-
Gypble, PE3KQ OTCPaHHUEHHBIE MOMOCHI BUTpeHa. MecTaMH OHH HMCIOT JOBOJBHO
qCHOE KJETOUHOE CTPOCHHE. MHOTrja 3TH MOAOCCHI CBA3AHBl MOCTENEHHAIMH nepexo-
faMM C KCHIEHOM, COXPAHWBIIHM OTYETIHBYIO CTIPYKTYpY PACTHTENbHOK TKAHH.
dro3eH MpeACcTaBJeH KPYNHBIMH JNH3AMHU, 06pa3ywILyMH WHOTAA NPOCAOH 3HAYH-
TeabHOM MOWHOCTH (3—4 om).

[o MHKPOCTPYKTYPE Yroab HMeeT XaDakTep AIpeHa, peme JIOPEeHO-KJlapena.
B coCTAaB HCXORHOMO MaTepHana Vris BXOMHIH JWTHAHO-UEMIYJIOSHBIE TKAHH pacre-
#pit ¥ cropbl. OBPLIBKK KYTHKYIb B yraax Kaparatjbl eIHHUUHBE 1 HMEIOT IOXYIO
coxpanuocTh. OD0O0JM0YKH  CIIOP TNPHHA/LIENKAT, rjAaBHbiM  06pa30M, MHKPOCIOpaM.
Meracnopsl eAMHHYHLL H TPEJCTaBIeHbl FAAIKHMH SK3HHAMH JKEITOTO uBerta.

[lony6aecTsuit NOXOCUATHIM THII Yrif B KaparauguHckom GacceiiHe nMeet
3pauuTesibHOe pacnpocTpadedye. OH cJaaraer HauboJee MOUiHblE YTOJBHbLIC TMAACTLI
Gacceiina, OcOGEHHO THMYHO OH BbIpAXeH B NwacTax Bepxuas MapuanHa, Heroipex-
¢dyrosutit, IecTu(yTOBLIA, Hoewiit, oTuacty 3aMedaresbHbl v APYTHE.

Moay6necTamni noxocyarniit yroab

Ta6a, XVI, puc. 29

Yroap noay6aecTsiuiiil, WHPOKOMOAOCUATDIH. Habmogaetcst yepelOBaHNe KOM-
MAeKCoB, TAe npeobaajaloT OaecTAuwlHe NOJOCL, ¢ Y4ACTKAMH, TAe npeobaanawT Ma-
toBble. lllnpnua 3TUX YYACTKOB NO BEPTHKAIH OKOJO 4 ub cm

UlupuHa OTAEABHHIX [10JOC B KOMIIEKCE HE3HAUHTEAbHA, OKO.10 2—3 mm.
MsnoM yriaoBaTo-cTyneHuarslid. [Ipy pasfiambisanup yrad BabaI0aeTcs pacrnajeHde
ero Ha KycKH NpH3MaTHYecKol (OPMBI BIOML TPELiMH, AEPHIEHANKYAAPHBIX CAQHC-
TocTH. YepTa yepHas.

B ToHKkOM lLI#de YroJb NPOCBEUHBACT TEMHOKPACHRIM UBETOM. YepHLIMH He-
Mpo3paulbiMi yuaCTKaMM 3aHATa MEHbIIad HacTh waunda. BaecTamue 4yactTu yraa
06pa3oBaHLl CKOMJACHHEM JHMHHHO-UCATYIOSHRIX TKaHeill B BUAe JOBONBHO KPYNHBIX
JMHZ M AOJ0C KPacHosaToro u kpacno-6yporo usera. OQcHOBHasi Macca 3aHuMaeT
NOoAUMHEHHOE N0J0KeHHe. CKOMIeHNA PaCTHTENbHBIX TKaHel 1epecaanBaloTes ¢ AI0-
PEHOBBIMH YHACTKAMM, COOTBETCTBYIOUIMMH MATOBLIM HaCTAM yrasa. CoXpaHHOCTb
PACTHTENLHBIX TKAHEH, CPABHHTEIbHO. INIOXAs M OT KJAETOUHOrO CTPOEHHST COXpPAaHH-
TMCh JHIIb MecTaMy HeBOJbIIHE OTBEPCTHS MOJIOCTCH KaETOK. TTosTomy OGoabiuast
yacTh PAaCTUTEJbHBIX TKaHeH MNPeaCTaB]cHd B BHAC KCHNOBHTPCHA, NEPEXOAALLEro
B y4acCTKH GeCcCTPYKTYPHOTO BRILLECTRA.

HekoTopble M3 DACTHTEMBHBIX (DPArMEHTOB HMEOT CBETIOKPaCHLIA uBeT, ApPY-
rHe ~— TeMHOKPACHBIH U, HAKOHEl, KOpPHUHEBO-OypbIfl. TCMHLIH, HO He BHOJHE 4Yep-
Hblil LBET I'YMYCOBOTO BENECTBAa MOKHO DAcCMATPHBATL Kak DPESYJbTAT HE BIOAHE
3aKOHUEHHO# (pro3enn3auni. [TosToMy, B mpejenaX OAHOTO M TOro JKe pacTHTENb-
Horo (pparMesTa, MH MOMeM HaGMoAaTb MEPexXOJH OT KCHIOBHTPEHA K KCHIO-
drozeny n (roseny. PacTuTeNbREE TKAHH ApEACTaB.IeHLI KPVIAHBIMY OOpBIBKAMU pas-
AvUHON (OPMBI, HECKOJLKO YIJIWHEHHBIMH B HaNpaBJIeduH CIOHCTOCTH. HO He mapal-
TenLHBIMU €. Mexay ABYMSI COMPHKACAIOUIMMHCA (PPATMEHTAMU HACTU gHabao1aeTcA
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}}iESHaanenbuuﬁ CA01 YePHOTO (hIO3eHU3UPOBAHHOT O BCIECTRA, U3peaka ¢ HeHOJdb-
MM KOJHYECTBOM CHOD. B JIOPEHOBLIX yyacTkax, ICPEAVIOUMXCSt CO CKOMIeHHAMH
DACTHTEJBbHEIX THAHCH, OCHOBHAA Macca SiBadeTcs HEMPO3PAauHOH, HO MecTaMH OHa
NPOPe3bIBAeTCA TOHKMMH MPOMHJIKAME CBETIOKPACHOrO TYMyCOBOrO BelllecTBa. Ty
YUaCTKH COZEPXAT JCBOJAbHO ﬁonbuioe KOJIHUECTBO CNMOPOBLIX 060J0YEK KeAToro
H OpPaHMKEBOTO UBETA, OPHYEM NpeodaaganT MHKPOCOOPL!, TOFAa Kak MEracrnopm
BCTPEUAIOTCHA TOABKO B Buje $0Jee TeMHOOKPALUEHHBIX OOPBIBKOB.

3TOT yroas npeodaagaet g CP€AHEH W OTYACTH HUKHEH uacTHX niacra Bepx-
nAg MapuanHna.

Hony6aecramuit nonocuarmii yroap (MoBblEHHOH cTemenu yraeduxkaumun)

Taba, XVI. pre. 30

.

[lo sHewmemy BHAY YroJb noayoJaccrsimmi, H€PHBIH, noJocyaTteiil. Ha ceemem
H3JIOMC YFrOJb 1i0 CBOEMY Ouecky NOJNyOaeCTmUMH, nouTH npubamxarowniics k Gae-
cramemy. Ha noauposannoii NOBEPXHOCTH OoJee OTUYeTIHBO BbICTYMAKOT MaTOBLIE
noJsocs. TpemunL, nanpasaennsre NEPNEHANKYAAPHO CAONCTOCTH, Pa3bHBAIOT yroJb
Ha IJACTHHYATBIE OTAEJLHOCTH M 3amoJHEeHb KA20MHHHTOM. HM3noM yras yraosato-
CTyneHyarbid. Yepta uepras.

B TonkoM wmange npeobaafaeT KpacHo-6ypas OCHOBHAS Macca cgertJoro
OTTeHKA. JlOBOMBHO WMpOKHe caon, OGOraileHHbIe CIIOPaMH, HMeoT OCHOBHYIO Maccy
Gonee TeMHOro OTTenka (moaynpospaunass ocHoBHas Macca). OHa uMeeT Kaxk 6o
XJAONBEBHAHBIA XaPaKTeP M COAEPHUT OOAbLIOE KOJHRECTBO CMOPOBBIX 060J0ueK.
Hocaeanne umelor OPARUKEBO-KPACHBIH UBET, NOYeMy c1a60 BHLICATIOTCS CPeAH OCHOB-
HOM Maccel. TONBKO nmpHcyTcTBHe I0AYNPO3PaulOro BellecTBa jeqaetT nx KOHTYDH
Goree onpeneaennnimu. Caou co CHOpaMk NMEIOT MHOPCHOBLIA XapakTep u coaepiKar,
KpoMe Cnop, Meakue oBJOMKM (BI03eHa M emHHUYHBe MHHEpAJbhHbLIE BKTOUEHHS.
Ha noanposaunoit nosepxuocry YIVI 3TH NOJAOCH  MPEACTABASIOTCS  MATOBBIMMU.
AtopeHosrie yuacTku nepecaanpaiotes o HEWHPOKHMH 1IOR0CAMH BHTpCHA. Burtpen
B RaHHOH DA3HOBHIHOCTH YIAR HMeeT Takoe e XI0THEBHAHO-KOMKOBATO® CTPOe-
HHE, KaK H NOJynpo3paunHasi OCHOBHAA Macca.

Henpospaunas ocuosnas macca ue Ha0mopaercs. Ot1cyTcTBHE HenpospauHoi
OCHOBHOW MacCChl ABJAAETC OJHMM U3 OCHOBHBIX NIPH3HAKOB, 3aCTaBUBLIMX BLIACIHTH
AGHHYI0 Pa3HOBHAHOCTL NMOAYGAECTSMIEN0 MOA0CYATOrO THOA Vrad.

MNMoaySaecrawuii noaoctarmi YTOdb OMUCAHHONM PasHOBHAHOCTH npuypouen
N Cpednei wactu yraesocro# toaun Kaparasam. Ox ncpecianBaeTcs ¢ GaecTAMMM
OI0CHATLIM THNOM YIaA, 000rawensLM (hrosenon.

Moay6aecramnit nonocuaTwii yroab (BolcONOH creneny yraeukauuu)

Ta6ia. XVII, pue. 31

¥roab nmeer YEPHLIA UBET, JOBOJBHO SHAYMTEIBHYIO MIOTHOCTB. Magonm ¥rao-
BaTo-Ctynenuarthit. Hadaionaetcs TPEUIHHOBATOCTh € 3ano.HeHUeM TPeLlHH, 1 1as-
HLIM 00pasoM, runcoM. '

Ha u3zaome, HEPHCHAMKYIAPHONM HANAACTOBAHUIO, OTYET.IHRO BLIABJASIETCA uepe-
AOBAHHE OACCTALUIIX W MATOBRIX MOI0C ¢ doaee wnaum Meuee KPYIOHLIMIT {H3aMH
(p1o3eua. TToaoch He 0NHHAKORLI N0 MOWHOCTH. MOIYT OLITh BLize.senL] KOMILTEKCH
MOM0C ¢ mpeobiagandeM  GACCTSUNErO  WAap ¢ mpeodaaianies  MaroBoro Yras,

OCHOBHOM YLO.IL HMCET NOAYSACCTSILMIA Xapaxrep. Yepra uepuas,

B Tonxom miande vrodp XAPAKTCPHIYETCS TEMHbIM KapMHMHOBO-0YPLIM UBETOM
OCHOBHOH MacCLi H OTCYTCTBHCM OKPALICHHDIX B KEATHIH UBET 0001046k cnop. 3ty
NpU3HaKH ABAAKITCA HanboaCe peskuMn oTIHURg M AT VEIEH HICKHEH yacTH yr.e-
HOCHOH To.ws (AmMIapurckoi) or BUPNHCN (Kaparanmmcuoﬁ).

[ToBhiluenne crenenn ¥Yrachukawing, KpoMe  uszMenens UBCTR, Baser H Ha
TLIOTHOCTR BeHIeCTBA OCHOBNON Macel
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CBoeoOpa3Hoe CTPOEHHE HMEIOT B ILAH(e YyUaCTKH MEKAY [MOJOCaMU TMPO3pay-
HOM OCHOBHOI MACCHL. DTH YYAacTKH f[O.yNPO3PAUHBl ¥ RPOCBEUHBAIOT 6ypo-uepHBIM
gBeTOM. MecTaMu B HHX HaAOJIEAIOTC HEKPYNHLIE obaoMkn Prosena. CTpoeHue Be-
U1eCTBA MOAYNPO3padHbIX NOJOC NPeJICTABAALTCA MEJIKONOPUCTBIM. [pocBeuHBaOINUE
flopyl 3aMOAHEHb MUHEPAIbHBIMH NPUMECSMY JKEATOBATOTO LBETA. Tlpy H3y4eHHH
STHX YYACTKOB B OTPKEHHOM C(BeTe MOXHO BHJETH MeJKO-u3MeabBeHHbI PacTH-
TeNbHL( MarepHal B BuAe OeoBaTLIX M CBETJOCEPHIX KOMKOB M obaomkoB. OHH
NMepeMEesKADTCS ¢ TEMHOCEPHIM 3EPHHCTHIM MHHCpAVIbHLIM BellecTBOM. B eXMHMYHBIX
cayyasix Cpefd MOJO0C MOKHO BCTPETHTD MEracnopal I KUX OOpBIBKK. LIBeT Mera-
cnop B wandax KAPMHHOBO-GYPhIN, He OTAHYAWWHKHCA OT OCHOBHOYI ~ MacChi.
8 anuwaudax Meracnopbl MMeT {CAOBaTbIN LBET CO ¢nalblM CepOBATHIM OTTEHKOM,
SLISBIAIOLIAMCA TOJBKO NPH MMMEPCHH. MHKPOCTOpL He pasiHunMEL, TakK KaK, 10-
AUIUMOMY, MOJOOHO METacrnopa, mpeTepneny M3MEHeHHe BEUlECTRA.

[MoayGaecTaMA NOJOCUATHH THI Yras8 B mjacTax HIDKHEH yacTy YIJIeHOCHOM
fOJILA TECHO lepeMeskaeTcd € MaTOBLIM  YIIEM. KpoMe TOrO, MaToOBble TNOJOCH
MeCTaMH TEPEXOASIT B VIHCThIE CIaHUbL. '

MonaymaToBsIii 0AHOPOABDIH Yrob
Ta6a. XVII, puc. 32

Vroab NOJAVMATOBBIH, UePHBIH, TUIOTHBIA. Ha cBeeMm u3a0ME¢ HCCKOABKO OTCBE-
upsaer, [TomocuaTocTs He Hadawojaaercs. TpeluHB KAHBAXKA OTCYTCTBYHOT. H3nom
VIaa JlepaBdapnpii. Hepra depHas.

B rouxoM muauge npeobaanaet KpacsoBaTo-Oypass OCHOBHAA Macca. B ueit
Habaogaercs 00JbII0E KOJAAYECTBO MHHEPAJbHBIX NpHMECEN B BHAE TOHKHUX XEATO-
BaTLIX MPOXWIAOK M AWH3, Kak Obl paccJanBalolluX KkpacHo-Oypoe TFyMycoBOe Belue-
cTBO. OHKH MMEIOT TOHKO3EPRUCTOE CJOKeHWe. 3ePHHCTOCTb Bbi3BaHa, ROBHAMMOMY,
HEOJAHOPOAHOCTBIO MHMHEPANbHBIX npUMeceil, HaCTHYHO CMEWAHHLIX C rYMYyCOBbLIM
BemectTBOM. OTUETIHBO 3aMETHLI TOHKHC MHHEPAJbHLIC NPOCJIOH, B KOTOPBIX HMEIOTCH
Meakide pas3ollleHHble 3CpHA KPacHOBATOroO ryMycoBoro Bewlectea. [locaennee ne
nOpPa30Bal0 PABHOMEPHOM CMeCH C MHHCDAIBHLIM BEWECTBOM, 4 £hiMano M3 pac-
TBOpPa B BHAE Pe3KO 0OOCOOAEHHLIX KOMOUKOB. Cpeayu TOHKO-paCCJAGEHHOI'0 TyMyCO-
BOI'O BEULECTBA M MMHCPaJbHBIX TNpHMeced pasbpocansl 0BIOMKH (hro3cHa H 0OPLIBKH
Meracnop.

Meracnopbl MMEKT BHA AIHHHBIX TOJICTOCTEHHBIX 0OpHIBKOB. [10BEPXHOCTD
cnopoBLIX 000104eR — raaikas, $e3 BLICTYNOR # OYropKOB; UBeT — KPacHOBATO-
OpaHskeBbIN.

Kpose Meracnop, BCTPCHAOTCH CAHHUUHLIE OKPYr10-0BaAbHLIC TeMa KPacHO-
OVpOro M 4EPHOTO 1BETA.

MUKpPOCTIOPLL BOCTOBEPHO HEPAIMUMMbL, TAK KaK [IBET CNOPOBBIX O0DOJOUEK
¢1a60 BLIASASETCS CPEIH OCHOBHOI! Maccsl.

D103 HA3UPOBARHLIE PACTHTEIbHLIE TKAHH NPENCTARICHD KaK KpyrmHeiMH (0,0 M
AAHHBL). TAK M MEJIKHMH (PparMenTaMu, HalmoMHHAIOULHMA 0BIOMKY KJAETOUHBIX CTE-
ok, 11e06XONHMO OCOBEHHO MOIUEPKHYTh, UTO AAS A2HHOTO THNA YIi XapakTepHbl
TOBOILHO MEJIKOKJETOUNBIE (DO3EHBl ¢ TOHKWMH KIACTOUHLIMHM CTCHKAMM, dopma Pro-
30HOB OHMCLIBAEMOrO VIJIS UPE3RBIMAHHO pasHooOpa3sHa. [IpaBubHBIC AHH3BI MOYTH
OTCYTCTBYIOT H TPCOBIRAIOT CHILITO ACPOPMEPOBAHABLIC  (PHO3CHDL.

10 BHCLIHHM MPHARAKAM W 110 MMKPOCTPYKTYPC VIOAb SBISETCA 30JbHAIM A0«
penod. ONHCAHBbLIR THIT YTJA paskilt 8 BCPXHCH HACTH 117aCTa Bepxnas MapHauna
B BWae caoen, 10-—15 € MOUIHOCTH, CBASAHHLIN € 1IPOCIOINH VIAHCTOTO W TAMHK-
CTOTO ¢1anua.

MaroBbili OXHOPOAHBIA Yrolb
Tada. XVIl, piec. 33

TTo BHEWHCMY BHAV VPOAL MTOBBIL, QAO0THLI{, UepHb, TOHKO3CPHUACTLIA HA
naa0se. TTOBEPXHOCTh H3J0ME CrIAKCHHAR, HIOT1a NOUTH paxkosucTas.. Mecramy sa
BEPTHRATLHOM H3J0OME 3AMCTHLL TOHKRE PCALITC norock Saecraigero yrast, TpeuuHo-
paToOCTh Ne nadaoaaetces. Heprta ucennasn.
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.. B ToHkoM waude npeodaalaer “HBH.DOS})aIEIIOt‘: H TOJYIpO3paudoe BellecTBO.
"MecraMy 3aMeTHbl TOAOCHI TIPO3PAYHON OCHOBHOH MacCHl B BHIAE TOHKHX IPOXKHIOK.
HenpospauHas GCHOBHAs MacCa COAEPKHT GOIbUIOE KOAHUYCCTBO CHOP, MEAKHX
06pLIBKOB (MI03€HA H MHHEPAJIBLHBIX BKJIOYEHHH. BCe BKaOYeHus pacceasnl B ocHOB-
HOA Macce PaBHOMEDHO, M [OJOCUATOCTb He HadmI0xaeTca. O60I0UKH CTop mpejcra-
BJeHDbl, [VIABHLIM O0pa30M, MUKDPOCMOPAaMH, HO BCTPEUAKOTCH H Meracnopsl. Tlocaes-
‘HHE HHOTAZ DA30PBAHLI H MMEIT B INTH(e (KaK 3To W306pameHO Ha PHCYHKe) Buj
TOHKHMX NOJOC KEATOro uBera. [0 MHKPOCTPYKTYpe yroab smasercs AIOPEHOM.

MaroBeti THO yras B nuactax Kaparawguuckoro Baccelina 3aHUMAET MOI4HHEH-
Hoe moJoXenue. IlepexoxoM Mexay HuM u MOJYOJECTAMUM TOJNOCYUATHIM  YTaeM
ABMAITCA ellle 5oJeC TOHKHE CAOH NMOAYMaTOBOTO yras, 3TOT yroab CIOMXEeH MaTo-
BbIM BEINECTBOM, HECKOJABKO OBOTAILCHHBIM 6.€CTSIMMHU OPOXHAKAMY.

Kpome 0oObIHHOrO nepexoja MaToBOro yrasg B noayOJecTSIIH# MOJOCYATHIA,
MOKHO OTMETHTL €IO MOCTENEHHbie MEPeXOAbl B YIIHCTO-TIMHHCTHIA H [AMHHCTHIN
-cxanen. Ilpu usyuenun raxux MEPEXOAHLIX CJA0EB MOXHO 3aMETHThL BCe GoJbliee
u 6oabliee oforaleHHe MuHEpaIBHBIMH npumecaMu. OHYU BCTPEuaKrOTCA Kak B Buje
OTACJLHLIX BKAOYCHHH, TAK H B BHUAE TOHKOAHCIEPCHBIX NpHMECeH, TPONHTLIBAO-
HX BEUWIECTBO yrasd. CHOpol M Apyrue MeJxHe OOpBIBKH PACTHTENLHBIX TKaMeHN
B6au3M nOAOGHOro poaa MHHEPATbHBIX 00Pa30BaHHK HOCAT Caepl nepeMelenus.

MaroBwiit THI yras BCTDEYACTC BO BCEX NAACTAX YIVIEHOCHOH TOJVIIIH Kapa-
TaHABl, H3MEHAA XapaKTeP MUKPOCTPYKTYPH, B 3aBUCHMOCTH OT COCTaBa HCXOAHOTO
MaTepHaJa ¥ nW3MEHEHUA CTeNeHH YraehHKALHH OT BEDXHHX K CTpaTurpadauecku
HHXEJexKaluM 11Jaacram.

lo cocraBy ncxognoro marepuana HabJ0HaI0TCst TPH OCHOBHBIE Pa3HOBH -
HOCTH MAaTOBOro yras: 1) CHOPOBBIA yroab; 2) yrodb, 06pa3oBaHHLIl  JUTHHHO-
UEATYIOSHBIMH TKAHSIMH; 3) YrOab, 00Pa30BAHHBLI TYMYCOBBIM KOJIOHAHLIM Oec-
CTPYKTYPHBLIM BEILECTBOM, PABHOMEPHO AEPeMEITAHHBIM C MHUHEPATbHBIMU NIPUMECSIMH .

HM3meHenne cTemenn yriedpHkauun ckassipaetcs B H3MEHEHHH LIBETA CHOPOBBHIX
-0BosoueK 0T KeaToro Ao KpPacHo-0yporo u uephoro.



=CPEHHEKAPBOHOBBIE Yy ri#H

JIOHELIKW1 BACCEVIH
O6mast xapaxTepucTHKa yriaeh

Joubacc npeAcTaBaAeT KpyMHEHINUH KaMEeHHOYTrOnbHbIR GacceitH Cowaa H IpH-
HATAEKAT K TUNY NaPAAIHUSCKUX GaccelHOBC YTASAMU CpelHE- U BepXHeKapOOHOBOTO
go3pacta. MHOMOUHCAEHHbIE YIOJbHbIE nAacThl Gacce@Ha CJAOQMKEeHB!, MpenMylle-
CTBEBHO, GAECTANIMM MMONOCHATHIM YIJIEM THIA KJapeHa.

B MHKPOCTPYKTYpe YTAd wabaopaeTca npeobaananue KOJNOULHON TYMBHOBO/
MacChi, NPO3PAUHON B HH3KWX CTENEHAX yriaeHKaury. [TonocuaTocTh CO3AAETCH,
rIAaBHLIM 00pPA30M, MPHCYTCTBHEM B YIJ€ pacTUTeIbHbIX OCTATKOB B pa3aRUHBIX
dopMax TpEBpALIEHHA OT (pr03eHa O BHTPEHA BKJNUHTEILHO. KyTHHH3UDOBAHHBIE
SREMEHTHl MpeacTaBleHsl 000I0UKaMu crnop H kyTiKyaoit. Crou ¢ GONbUWHM COzep -
WKAHMEM KYTHHH3HPOBAHHBIX 3MEMEHTOB HaGaI0ZAI0TCH, OTHOCHTEJBHO, DEAKO. Ewe
Gonee PeAKO BCTPEUAIOTCH MPOCACH ¢ Henpo3payHoil OCHOBHOA maccod. Heanaun-
TeNbHOCTh TAKMX JIIOPEHOBBIX TMPOCAOEB NPORBJAACICH B DE3KOM npeobaafanum
gHEIlIHe BJAECTAWMX THIIOB Yras B BacceiiHe.

HecMoTpd Ha oOuULy0 OAHOTHOHOCTL YA, B OTAeNbHBIX NAACTAX M CIOAX
MOKHO HaGA0AaTh MOPEHOBbIE PA3SHOCTH MOJAYMATORbIE U MaTOBHIE.

N3o6paxenne MUKPOCKOMUYECKOTO CTPOEHHA ITUX pa3HOCTeH TIPHBOAKTCA AT
NOJHOTH XaPaKTEPHCTUKH YyivIesd 3TOro paxueiiuero faccerua.

[CaagHoe pasHooOpasne B cBoiicTBaxX yraei ©OaccedHa CB#3aHO, npeuMyliIe-
CTBEHHO, C W3IMEHEeHWEM YTOAbHOrO BewlecTBa B mpouecce yrieduKaumnH. TN H3ME-
HeHHS 3aKOHOMEpHO TPOTEKAT B 0ZHOOGPA3HOM MO TEHETHUYECKOMY THIY yriae u
MPOABJAIOTCA B XHMHIECKOM coctape YIas K €ro MHKPOCTPYKTYpE.

MuKpPOCTPYKTYPa FEHETHUECKHX pasHOBHAHOCTEN AaHa MO YraaM HH3KOW Cre-
neHd yraedHKaunu (razoBbiM), TIPEACTaBISIOLINM Hauboaee SICHYIO KapTHHY B TOH-
KoM WJaHpe.

ViamMeHeHHe MHKPOCTPYKTYpPBHI PasHOBHAHOCTER yras TOM BJAHAHWEM BTOpUY-
HBIX TIPOLECCOB meramMopdu3mMa NPHBOAHTCA B ‘BUIe OTAeAbHOH TabaHubL. Tabauna
HAMIOCTPUPYET H3MEHEHWE KJaapena M AlopeHa AOHEUKHnX yrae#t npH nepexoae oOT
ra30BLIX yraeit K KOKCOBDBIM. Manpueiimee H3MEHEHHE B NPOXOAALIEM CBeTE MpPO-
ABASIETCA HERACHO, BCACACTBHE 3HAYHTEJIBHOTO YMEHbUIEHHS MPO3pPauHOCTH yras.

HamMeHeHHe MHKPOCTPYKTYPHI yraeft JloHeukoro Gacceitna B mpouecce yriedHKauHH

Ta6a. XIX, puc. 34

OcuoBHOe pasHoobpasue CBOWCTR H XMUMHUECKOrO coCTaBa yraeh Jloneukoro
Gacceiipa CBA3AaHO He C TEHETHUECKHM THIOM yras, a C MpoueccoM yrae(prKauH.
Puc. 34 HANOCTPHPYET H3IMEHCHHE MUKPOCTPYKTYPbl KJIAPEHOBHIX H AIOPEHOBLIX
pa3HOCTeH JOHEUKHX yraeit mpu nepexone oT ra3oBOTO YIS K KOKCOBOMY.

HameHeHHe MHKPOCTPYKTYPHl KiapeHa OT razoBbIX yrJeH K KOKCOBHIM Inped-
ctaBleHo Ha pHC. 34, 1—2—3. B rasoBoM yrae (1) OCHOBHas Macca Npo3patiHa H

3 Ssk. 2189 Araee MUKDPOCTPYHTYPH yuizeli CCCP, 33



X#8MHYECKHA coCTAB yIaR

Wnrpe- 3ona (na JleTtyune Ha ropouyn Maccy V1eas-
Mapkn yrast Braraj cyxoft {Ha ropw- - Hm b
AREHTH ¥roan}) yyio Maccy); C H |[0+S] N BeC
lazoBne Knapen 411 3,77 35,67 _— — — — | -
Jwpex 1,76 2,62 41,90 82,83| 5,54 | 10,67| 146 1,40
TTapoBHYHO- Kaapeu 1,39 2,03 29,99 - — — —
KHPHBIE Iuopern | 1,13 9,28 34,71 85,21| 547 | 7.60 | 1,72 1,39
Koxcosne | Knapen | 6,46 2,43 24,25 87,66 492 | 555 | 1,87 1,49
| Hopen | 156 | 1347 0458 | 87.60| 405 | 667 | 1,68 —

HMeeT B MPOXOASALIEM CBETE OPatKeBO-KPaCHyi0 Okpacky. B moxocax, cofepxalnx
060J0UKH CNIOp, HAOMIONAeTCH JAErKoe HeACHOE MOTEMHEHRME OCHOBHO# Maccol. boJee
TeMHBle YYACTKH OCHOBHOM MaCChl HE WMMEKT ONpPEASTERHDLIX FPaHHIL R NpeAcTasadoT
TOABKO HEKOTOPYIO HEPABHOMEPHOCTb OKpacku. Butpew (7, HHKHASA YacTb) MO LUBETY
H NpPO3pPauHOCTH CXOACH C OCHOBHOM Maccoi. HepaBHOMEpPHOCTH OKPACKHM BHTpECHA
cBh3ana ¢ npoueccom andosanus. O60AOUKH CNOP HAPKO KEATbIE H PE3KO BhIAC-
ASICTCH CpeAd OCHOBHOM MAcCCHI.

B napOBUYHO-XUPHOM yrie (2) Te e COCTABHBIC UACTH YTiA HMEIOT y&Ke H3Mme-
HeHHBIH XapakTep. OCHOBHAH Macca NPHHHMaeT GONee YHTEHCHBHYIO OKpacky I
Tott ke TomuuHe mMda. B monocax, cojepHamux Cnopol, NOTEMHEHUE OCHOBHOM:
MacChl 3aMETHO 3HAUYMTEAbHO pe3ue. TeMHbie YUAaCTKH HECKOJBKO ACHEE OTTPaHH-
qenn M MECTAMM HAUMHAIOT NMPHHMMATb WTpuxoobpasnyio gopmy. Butped B uude
uMeeT OoJee HepaBHOMEPHYIO OKpacky. HepoBHOCTH WAHGOBAHHON NOBCPXHOCTY'
BBI3LIBAIOT PE3KOE pasjHu¥ie B OTTEHKe, JAXe TIpH HE3HAUMTENBHON PasHHUE B TO.-
IUMHE COCEJHMX y4acTKoB manga. OcHOBHA# Macca H BHTPEH MMEKT fonee KOpHY-
HeBaThiit OTTeHOK. O60A0UKH CnOp NMPUOOPETAOT OPAHKEBYXD ORPACKy H OHEHb HE-
ACHO BBIAEJAIOTCA Cpejid OCHOBHOH MacChl

8 KOKCOBOM yrae (3) OCHOBHAs Macca M BUTPEH MPO3PAUHAL WL IIPH OUCHL
manoll ToJllMHe Wwauda. Okpacka wanda CTaHOBATCH elle olee HEPABHOMEPHOM,.
B aTTpPHTOBLIX y4acTKaX HEOJHOPOAHOCTH DBEIUECTBA ACJAETCT ELIE 60Jee 3aMETHOW.
UacTHUKM, TEMHEWIHE YXe B [ApOBH'HO-KHUPHOM Yrie, BBIXCHIIOTCA pe3ue M MpH-
HUMAIOT 6oJee ONpeleJeHHylo ITPHX00OPasHyo Hhopmy. OB60MOUKH CTIOpP COBCEM HE
BHIAEARIOTCS, BIIOJHE CAHBAACh MO OKpacKe C Npo3padHoit OCHOBHON Maccol. B ToH-
KUX WaH(ax KAAPEeHOBHIX yried, ¢ COAepXAHHEM JETYUHX < 26%, cpean KOPHYHe-
BATO OKPAIUEHHOW OCHOBHOH MAacChl Pa3HUMMbl TOJAbKO AnHabl  (Plo3eHa u Goaee
TeMHble LITPHXH B aTTPHTOBLIX YHACTKAX. 3TH WTPHUXH CBHAETEALCTBYIOT O HEOAHO-
POAHOCTH aTTPHUTOBOTQ BEIeCTBA, OTJAHYAKOMER HX OT MOJOCOK M JMHH3 BHTPEHA.

Jl1opeHoBble YraH NPeICTaBASIOT MOLO0HOE Xe H3MEHEHHE TeX XKE KOMIIOHEH-
ToB (cM. 4—6). B At0peHe rasoBoro yras {4) BCe COCTaBJSAIOLIHE IEMEHTDLI ACHO
BHANG. TOHKHE TPOKMIKH NPO3PAUHOH OCHOBHOH MACChl A PE3KO BHIACIATLA
cpexu HempospauHoro Bemectsa. OGOJOUKH CAIOP HMEIOT APKO KEATYIO OKpacKy
¥ XOPOINO OTJIHUHMBL OT NPOXKANOK BUTPEHOOOPA3HOro 3ellecTsa OCHOBHOM Macchi.

B aiopeHe M3 MapOBHUHO-KHPHOTO yriasi (5) IMaBHOE M3MEHEHHE HabJawaeTCA
B OKpacKe KYTMHH3HMDOBAHHBIX 3JeMeHTOB. (Q00/M04K# CMOpP, KaK H B KAAPEHOBLIX
YIAISX, NPUHHMAOT OPAHKEBLIH UM OPaHKEBO-KPACHbIA OTTEHOK. Bcaepcteue 3Toro
OHH TOJABKO 10 (OpME U HECKOJbKO BGONBLIEH KOMMAKTHOCTH BEIECTBA OTJAUYAITCH
OT NMpPOXMIOK TPO3PAYHON OCHOBHOM Macchl (CM. 5). BpeMenaMu TPYAHO oOnpene-
JAKTb — ABASETCH JM TOJOCKA OPAHKEBO-KPACHOTO BelleCTBa OOPHIBKOM Meracrnophl,.
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uaH RPO3pavHOH OCHOBHOUH MaccOoH Cpeiu HEMPO3PayHOTO BEWECTBA. B KOKCOBOM
yrae B JopeHe eile ACHO 3aMETHHI PA3JpHuA MEKILY npo3payHof OCHOBHOM mMaccolt
Y ONakK-BelecTBOM. Ho KyTMHM3MPOBaHHbIE J1EMEHTHL, KaK H B igapeHe, CTAHOBATCA
COBEPUICHHO He PasJHiHMbl (cM. 6). :

[TocTeleHHO NPOCIEHHBAA H3MCHCHHE B npouecce  vLredrKauny OJHOTO H
TOFO e THHA YL, MOXHO ACHO OnpeiesUTb BTOPHUHBIH XdpaKTep H3MEHEHHs
OTJAEABHBIX COCTABIAUINX. Dti HabatojeHusl JOKashiBalT reHeTHUECKYI0 CBA3b
MEAY yraaMH € GOMBIIAM W MablM KOJHUYECTBOM JIETYHHX BelulecTs M 3dBHCUMOCLTD
M3MEHEHWA XMMHUECKOTO COocTaBa yrasi oT BTOPHYHBIX BO3ALHCTBHH (DAKTOPOB reo-
JOTvdecKorQ Mopaaka.

BrecTsui HeACHOMO0J10¢cYaThlil yroab

Ta6a. XX, pHc. 35

[lo BHELIHEMY BHAY YroJb CMOMHCTO-BAECTAUIMI, UePHbIH, TOYTH OAHOPOAHbIN.
MecTami HaOa10AaeTCsl TOHKasl HEACHAd ONOCYATOCTL MK IITPHXOBATOCTD. ¥YT0oab,
OTHOCHTEAbHO, DAOTHBIA, ¢ c4ab0 HepoBHBIM, HHOTAA NOAYPAKOBHCTHIM U3JAO0MOM.

Uepra yras Ha (papopoBO MAACTHHKE TEMHOKOPH'HCRASA, NTOYUTH UYepHad.

B TonxkoM uuH(e HadIwIaeTCH npeoaafaHue KOJMIOUIHOTO Bel[ecTBa OCHOB-
RO Macchl, HMEIIETO JEeATOBATO-KpacHelil oTTeHoK. Cpean OCHOBHOW Macchl A0~
BOJLHO OECMOopPAAOHHO paccesinbl HEeMHOIOUHUCIeHHRLE 000AOYKH MHKPOCHOpP 5.

OcuoBHag Macca OECCTPYKTYpPHa, HENpaBuibHO koMkosard. Jivwb MeCTaMH
HAGIIONAITCA JHH3OBHHBE YUACTKH, COBEpPIIEHHO He COAEPKAUIHE (hOpMEHHbIX
37eMEHTCB M Hecymue caadble NpH3HakH KJIETOUHOTO CTPOEHHS THIA KCHJIOBATPCHA.

dopMeHHble 3J1eMEHTbl PABHOMEPHO pacnpejensifoTeA Cpeay OCHOBHOW MaccChbl.
Peske Haba0AAETCA MOCAOHHOE pacnoioKenne UX, C MOBLILICHHLIM COoAepIKanneM
criopoBbix 060/04eK B OTALAbHLIX CAOAX.

Cropbl CHJBHO CILIIOWEHb, BHYTPEHHAA TO0J0CTH WX  CBEACHA na-uet. LlBer
cncpoBoil 000A0UKH B TOHKOM maude CBETHOXESTHIH. [lpu Mauepauuu Yras KHI-
woctbio Lyabue BHIACJASIOTCS COpbI XOpOlLel COXPAHHOCTH. Buja0oBO# COCTAB CNOD
pa3HoobpaseH n XapaKTepeH Aas yried CPeiHero kapbona. Yapenxa s yrac Habmo-
qasorca Heboapwne OOPLIBKH KyTHKYIbI. Boaben 1HacTL KyTHKYyAa TOHKaf. Pexe
pc1pedaloTess OOpBIBKH OteHb YTOJILIEHHON KYTHKVILL

Ocratky CTeOJeBbIX TKAHEH MPeAcTaBAeHbl HEeMHOTOYHCJAEHHLIMH OUeHb M-
KHUMM JuB3OuKaMu (roseHa f HAH OTAeNhHLIMA  00JOMKAMH (H103eHE3HPOBAHHBIX
kaeTounsix cTeox fi.  Vispenka HABIIONAKTCS OOPbIBKH MPOBOJAAIINX 3JEMEHTOB
B cocTosmuH Kkcuaena x. Cpean OCHOBHOM MacChl B EAWHMYHBIR CAydasX SaMETHOI
y4acTRA C KJETOUHBIM CTPOEHHEM THMA CTPYKTYPHOTO BHTpEHA. O6bIuHO CTPYKTYP-
HbIil BHTPEH HEACHO OTrPaHH4eH H He3aMETHO CAHBAETCsl C OKpyKaroulei OCHOBHOM
Maccoil. B GOABIIMX KYCKaxX YTJas 3TOro vuna uHoraa HabaoaawnTesa JOBONBHO KpyIl-
uble TuH3bl (ro3ena. Pro3eH THTIAUHbIH, XPYAKHH, MapalouWHi, ¢ ACHIM BOJIOKHHCTBLIM
crpoenneM. OT OKPYXalOWETO GaecTalero yras JdHILI (Pro3eHa OTIPaHUuEHk ouedb
pe3Ko.

[peobaananye B yrae KOANOHAHOFO MPO3PauHOro BeulecTua OCHOBHOM MACCH
06ycn0OBIMBALT BHEILHHH ONECK yris W ero OTHOCHTEJbHYIo oaxopoaroctb. [lo
MAKpPO- H MHUKPOCKOMH1ECKUM NpHU3HAKaM YrOfb ABJIACTCH THNHYHLIM aTTPUTOBBIM
KJAApEeHOM.

Muoraa Cnopsl pacnoaararTtes B yrie Goaec ACHBIMH FOCIOHHRIMH KOMILIEK-
camu. [Ipy 3TOM, OOBIUHO, HaGMIOAAITCA W Gosee onpejeleHnHbe 10a0CH, He COXep-
Hamue (POpMEeHHbIX 3JAEMEHTOB H OTHOCSIIHEC K BUTPeHy. B COMBUIMHCTBE Caydacs
1010CHl BUTpPeHa ObIBaOT 6eCCTPYKTYPHOI. Mpu TaKOM PACTOJIOKEHHH COCTABAAKMEX
VIOJb yHe TepeXOAHT B [IOKOCUATYI0 PA3HOBHAHOCTL KAapeHa. Baectsuit HESICHO-
1OJNOCYATHI YTOAb (ATTPUTOBBIH KrapeH) HaGAWAaeTCA yaule BCero B HHKHEW YacTH
nanactos JoHeukoro OacceHHa. B nnaacte I, KaaveBckoro pyAHHKa STOT THI yrasg
cnaraetT 4acTo BCK HUKHIOW (1O molHocTy) uacTh naacta. [Tepexox K moa0cHa-
TOMY KaapeHy Hab.l0A2eTCA, 06bIUHO, B CpedHell 4acTH naacTa. 3

3+ 35



Hesbicokast cTeéneHb yraedukauuu, Xapakrepuas AAA ['0ayGOBCKOTrO pyaHHKA,
NPOAB/IAETCA KaK BO BHCWIHHX MPU3NAKAX YIMA, TAK H B €r0 MUKDOCTDYKTYpe.
Co cTOpOHbI BHEWHHX NPH3HAKOB O HW3KOH CTENeHH yraedHKaUHH (Ta30BHINH Yroab)
CBHAETEAbCTBYET OTHOCHTEJbHAS MJOTHOCTh W BA3KOCTH YrOJbHOrO BEUIECTBA M CMO-
AucThii XapaxTep O/ecka. B MHKPOCKONHYECKOM CTPOEHHH YrAS € HH3KOH CTEMeHbIO
yraeduKaluHy CBA3aHbl NPO3PAYHOCTb M OPAHMKEBLIH OTTEHOK OCHOBHOH MacChi.
a TaKXe CBeTJIOXKEATHIH UBET KYTHHV3HDOBAHHLIX 3/MEMEHTOB.

HonyGnectsimui wrpuxosaTeilt yroaw
Ta6a. XX, puc. 36

¥roab NAOTHLIN, MOAYBAECTAIMHE, ¢ CMOMMCTBIM GACCKOM U TOHKO#, AOBOABHO
ACHOH NOAROCYATOCTBIO. M3A0M yrast KpyRHO-CTYMEHUATHil, CraameHHbIE. CaasHy0
Maccy yrias COCTaBAS€T TOHKO-IUTPHXOBATOE, HOAYGAECTALECS BEECTBO. Cpeau
LWUTPHXOBATON MACCHl PACCEAHBI OAHOPOXHOGAESCTAUHE JHMH3W W HOAOCKU BUTpeHa H
MEJKHE JHH3BI JIeTKO Mapaiero ¢hioseHa.

B TtoHkom wuiHpe yroab mpospauen. [lpeoBaanaer opawkeBo-KpacHoe KoJa-
JOHAROE BEUIECTBO, MECTAMH KOMKOBATOE, MECTaMH OXHOPOAHOE, C (AoUAaABHBIM
caowenueM. CpeaH OCHOBHOTO BeleCTBA ROBOALHO PABHOMEDHO pacCesiHH®! JIHH3bI
¢ro3eHa, KcHaeHa M BuTpera. [losocoBuanble YYacTKH ¢ KOMKOBATOH OCHOBHOLI Mac-
COH h COCTOAT M3 HArPOMOXIEHHS HEACHO OTTPAHUYEHHBIX KOMOMKOR KOJMJOUAHOr O
BEILECTBA € PACCESHHBIME MEXJY HHMH OGOJOUKAMH CMOP M YACTHUAMH OUAK-Belule-
ctBa. KOMOYKM B OCHOBHOM Macce pacmiIBIBYaTBle, CAWBAIOIIHECH MEeXAy coGoH.
3ameTHBl B TOHKOM wande, BCISACTBHE HEOOMbIIHX PasanuKil B OKpacke M Mpo3pay-
HOCTH. B aHWwaMde KOMKOBATOE CAOXKEHHE OCHOBHOL MACChl He npoABJAAETCH.

Henpospaunoe BewmecTBO npeacrapieHo HeMHOTOUHCTEHHLIMK PAaCCesITHHBIMH
06J0MKaMH (PI03€HH3HPOBAHHBIX KJETOYHBIX CTeHOK. KOMKOBaToOe CHOXEHHE OCHOB-
HOH MaCChl NPHBOAHT K HENPABHALHOCTH PACTOJOKEHHs 060/04eK crniop. B mecrax
C OAHOPORHO-TEKYHUHM CHOXEHHEM OCHOBHOH Macchl h, cropoBhle 060/0YKH pacno-
AArAITCA NOCAOHHO. C(MOPHl CHABHO CIVIIOWEHB H HMEIT BHA TOHKHX IKEATHIX
IITPUXOB. ,

Ocratku crebaeBHIX TKaHei HAGMONAIOTCH B  3HAUHTEALHOM KOJMHYeCTRE H
NPEACTaBACHH BCeMH (OpMaMH fiPeBPALIEHHS PACTHTENbHOrO BelleCTBa. dio3en
BCTPEYAETCA B BHAE JHH3 DA3AHUYHLIX PA3MEPOB, OObIYHO, C HAPYINEHHLIM KACTOUHBIM
crpoeHnem. Halmogaiores mH3bl (I03€Ha ¢ MEAKOKAETOUHBIM CTPOEHUEM TKaHH f
H C KPYyNHOKAETOUHBLIM CTPOCHHEM f,. B nocneaneM cayyae KAETOUHBlE CTEHKH
B OTAC/IBLHEIX YYaCTKAX KaK Obl CAHAHCH MeXIY COOOH, H KPYNHBIE MOJOCTH HMEIT
BTOPHYHBIE, 60/N€e MAU MEHee CAydaiHEIE OYEPTAHHSL

Kcusied npucyTcTsyer B BHAe JHH3, HHOTAA ZOCTHraloOMHX KPYIIHBIX pa3MepoB.
Yacto CTpOeHHe TKaHM B KCHJA€HE CHABHO pACMABIBuaTe. Ho TEMHOKOPHUHEBAs
OKpaCKa BEIIECTBA M PE3KOCTb OTFPAHHYEHHH OT OKPYXAIWEH OCHOBHOM MacChi
YIaf 3aCTaBASIOT OTHOCHTS TAKHE JAHH3B K KCHJEHY X, 4 HE K KCHJIO-BHTPeHy. Burtpen
HabmoaaeTcs B yrae ACHBIMH MNONOCKAMM M Ju#3aMu. Yacto B BHTPEHE 3aMeTHH
OCTaTKH KJETOUYHOrO CTPOCHHA ApPeBeCHOH TKaHH. BeTpewawTes noaocku BHUTpeHa Vv,
COAEpHKALLHE CKOMACHHA CMOAAHBIX Tead r. CMOAAHBIE TeAbUAa CBETAOKEATHe, [0-
BOJALHO MeJKHe, 06pa3yi0T B BUTPEHE YETKOBHAHBIE UETIOUKH M MO PACNONOKEHHIO
COOTBETCTBYHT CTPOEHHIO CEPAUEBHHHBIX JyUYel HA TAHTeHTAALHOM cpe3e APeBeCHHH!,

flo cBoeMy CAONKEHHIO Yroas ABASETCS TURHMYHO MOJOCYRTHIM. Coctont M3 ye-
PEAOBAHHSA ATTPUTOBLIX NMOJOC ¢ OTHOCHTENLHO KPYIIHBIMH PACTATENBHBMH OCTATKAMH.

ATTPHTOBBIE NOJOCH!, BCJASLCTEHE npeodaagaHusi [PO3PAYHOTQ KOJAOHAROCO
BEIECTBA OCHOBHOM MAacChHi, MMEIOT NOAYOJCCTALIME XapakTep H, HECMOTPA HA AO-
BOABHO 3HAUMTENBHOE COAEPKAHHE KYTHHU3IUPOBIHHLIX 3MEMEHTOB, CTOAT 6AuXe
K KAdpewy, yeM K Jl0peHy.

MHOroYHC/IEHHHE MOAOCKK H  JHH3bI BHTPEHA YCHIAHBAWOT OAECTAMI OOAHK
yras.

36



JiuHab ¢ro3eHa M KCHJEHA pacloJaraioTcsi NOJOCOBHAHBIMHM KOMIMJEKCAMH.
ofpasya Goaee MaroBhle HPOCAOH. [To BceMy OOGAMKY yroab AoJKeH ObiTb OTHECEM
K THNY NOAOCYATOrO KJapena. IJTOT THIl Yris fBAAETCH NPeOONallalolluM  Cpeau
yraeit Jloreuxoro Gaccefiga, caaras rAaBHYIO Maccy yroabHbIX miaacToB. B mporecce
meTaMophH3Ma Yro/ib NPETEPNEBAET 3HAYHTEbHbIC H3MEHRHHS!, HO OCHOBHEbIE Pa3HO-
BHIHOCTH CAAralOUIHX KOMIOHEHTOB OCTAIOTCA PAa3NHUHMLIMH TOJ MHKPOCKONOM.

TycknobaecTAIKBA, HENCHOWITPHXOBATHIA yroab

Ta6éa. XXI, puc. 37

B yriae HabalOAaOTCA TOHKHE NOJOCKH BHTPEH3, HO puc. 37 COOTBETCTBYET
BMeL1a0leMY BENECTBY yrias.

B TOHKOM ImaKde HeACHOWTPHXOBATOE TUIOTHOE BeleCTBO Yras NPeACTaBIAET
cBoeobpasnyio kapTuHy. OCHOBHAA Macca COCTOMT W3 HEACHO OTIPaHHYEHHHIX OBAJb-
nbtX KOMOuUKOB. Texyuas OCHOBHas Mmacca Haba01aeTcsl B MHHHMaAbHOM KOJHYeCTBE
MEXIY OTAEJbHbIMH KOMOUKaMH. OueHb HSMHOIOUYMCAeHHble OBOJOYKH MHKPOCUOD
PaBHOMEPHO paccesiHbl B yrae. B npeofiazaiomieM KOMKOBATOM BCIIECTBE KaM b
KOMOYeK MMEET BHJA YIJOTHEHHOrOo OAHOPOAHOTO Crycrka. lIBeT KOMOYKOB Opan-
JKeRO-KPACHBbIH, PAa3MepPbl HX HEPaBHbIE.

Coce/iaie KOMOYKHM OTAKYAIOTCA APYT OT Jpyra AHlib BCACACTBHE c1abblX paa-
AMuMi B OTTeHKe Beulectea. Kpasa KOMOuKa, OOBMYHO, HECKOJBKO TEMHee CepeaHHR.
D10 OTAHYME CKOpEE CBA3AHO ¢ H3MEHECHHEM JYYENnpeJOMJACHHA MO KPaaM KOMMAKT-
HOFO TeJabila, YeM ¢ padanuueM B BetlecTBe. OObIYHO KOMOYKH MEJKHE, He MpPeBhi-
Aol He BeJHUKHHBI 70—60 ¥ 110 AAHHHON Ocu oBaja. B peiknx CiAy4yasX OHU HMEIOT
BLITAHYTY!O YAJHHEHHYI0 (opmy.

[To ¢dopMe W OTYACTH MO UBETY KOMOYKH NPEACTABJAAIOT CXOACTBO C CMOJA-
IILIMH TeJaMH, HAa0AKAaeMbIMH B yrisX.

BAM30CTb BEIleCTBA KOMOUKOB K CMOJHCTBIM MM KaMeZHCTbIM 00pa3soBaHHAM
NOATBEPHIAeTC TMOBLIEHHbIM COJAEPKAHHEM JeTyuHX Beulect 8 yrae. Ilo cpabHe-
HHUI0 C HMKHEH uacTblo MNJACTa, COAEpKaHue JeTyuyHxX BewecTs B yrjae GoJbiie
Ha 2,4%.

CMon006pa3Hble KOMOUKH COCTaBASIIOT TAABHYIO MacCy OIIHCHIBAEMOH PasHo-
sUAHOCTH yrad. Kpome HuX Haba102aloTcsl HE3HAUNTENbHLIE TOHKHE MOJOCKH TEKY-
yeil OCHOBHOI Macchl. PawuAadbHaf OCHOBHAA Macca HESACHO OTACJAALTCA OT CMOJH-
CTBIX KOMOUKOB ¥ CAaB0 OTAHMAETCHA OT HHUX HECKOJABKO 00fee TEMHOKDPACHBIM
OTTeHKOM. M3 KYTHHU3HDOBAHHbIX 3M€MEHTOB HaGAOAAIOTCA HEMHOTOUHCIERHbIE 060-
NOUKM MHKPOCTOP. MHKPOCNOpPBLI PaBHOMEPHO PACCefHbl CPEAH CMOJMCTHIX KOMOU-
KOB, CWJIBHO CIAIOILEHEl H HMEIOT CBETAOMKEATHIA LBET.

OcCTaTKH pacTHTeJNbHbIX TKAHEH, COXPAHHMBIUME CTPOCHHE, B YYaCTKax yras
¢ npeofnafaHkeM B OCHOBHOH MaCCe CMOJHCTHIX KOMOYKOB — OTCYTCTBYIOT.

M3 muHepaabHbIX BKJIIOYEHHH HAOMIOAAIOTCH MEJNKHE KPHCTRJIAHKH NHPHTA 7.

CMOJKHCTO-KOMKOBATash Pa3HOBHIHOCTb yraa Habmojaanach B AOHEUKHX Yraax
AMIUb eAWHH4HO. PacnpocTpaHeHHe ee He BbIICHEHO W TpeGyeT AaNbHEHIBHX HCChe-
AOBaHHUM.

Noay6aecTawuik 11030CUaThifi yroab

Ta6r. XXI, prc, 38

Vroab NJOTHBIH, BOAYOIeCTANIMK, C TOHKHM CJHOHCTBHIM PACTNOAOKEHHEM TOJY-
57eCTALMX H NOJYMATOBHIX TOJOCOK. B mocaeaHnx HaGmoaaetcs GaecTamas mMTPH-

 XOBaTOCTb, HHOTAA IIepeXojsilas B TOHKYIO MOAOCHATOCTh. Puc. 38 mnpeacramiser

MHKPOCTPYKTYPY ITHX NONYMATOBBIX TOHKOCJIOHCTHIX MOJOCOK.

B ofweil KaapeHOBOH Macce yras, THOMuHOrO AAs Jloweukoro Oacceiina, na-
GAAAIOTCA NOJOCOBHAHBIE YUAcTKH € CBOeOOPA3HLIM DacNONCKEHHEM CNOPOBbIX
060a0ueK. B NMpo3pauHOM TYMHHOBOM BelNecTBe OCHOBHOH MacChi 3aMeTHbI MHOrO-
YHCACHHBIG OOOJOYKH MHUKPOCNOP. MHUKPOCTOpbl MMEIOT XeAThiH WRET M pacnoaa-
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£AI0TCA TOHKHMHM CROAMH, MAPAAIeNbHBIMH HaNJdacTOBAHHIO. PaclosoxeHue 060.rroqe“1<
¥, K)KAO0M TOHKOM CJIO€ HACTGABLKO T'YCTO, YTO OHH Kak Obl CIMOAITCH MexRAY oboit,
oBpasyst KOMAAKTHBIE NONOCOBHAHbIE CKOMMeHHs. COPBl CHABHO CINIOULEHK], HE "CO~
XPaHAOT CIEJI0B BHYTPCHHCH MOJMGCTH H HMEKT HEPE3KHe, CJIErKa PacIibiBuaThie
cuepTaHHA.

CA4n2aHKE CIOP MOXKET OblThb OOBACHEHO CUETVIEHWEM TOHKHX JIEFKO NOABU-
HbIX 0007CUeK B CMOKGHHOH BoAe. Takoe cuennerue mocTOAHHO HASMIOTAETCs npyr
A0aroM CTOSIHHA C BOJXOH NPOAYKTOB MAUEPAlMH yriei. PacnabiBuaTocTb W HeKOTO-
pasd HEPOBHOCTH KOHTYPOB CNOPOBLIX O0OJOUEK YyKA3BIBAET HA 3HAYUTENBHYVIO CTe-
ME€Hb Pa3aoKeHHs1, OOBIYHO, CTOHUKOrO BeIlecTBA OBOJOUKH.

Cpeau TOHKO-MOJGCOBHAHO PACMOA0KEHHHX CIIOP HAGHIONAKOTCH OTHOCHTEALHO
KpYNHBIE JUH3bI BUTPeHA. BuTpen, 06biyHO, GECCTPYKTYPCH M COCTOHT M3 OpaHXeRo-
KpacHOro, CJerka KOMKOBATOrO BEILeCTBA, MOACOHOrO OCHOBHOH Macce, OTAMYANCH
OT HEE TOJBKO OTCYTCTBMEM (OPMEHHBIX 3JeMEHTOB. QUepTaHHA JHH3 JOBOJLHO
ONpeACJICHHDI, TAK KaK MOAUCPKMBRAKOTCH PACNOMOKEHHBIMM 1O TPAHMIE JMH3B 060-
JOYKAMH Crop.

B 0cHOBHOW Macce MexAy CHOPAaMH M3peaKa HAGMIOAAOTCA € THHAYHLIE KOMOUYKH
HETNPO3PAYHOTO BEIUECTBA M MEJIKHE pelkhe OOJOMKHM (PHO3eHM3HPOBAHHBIX KJETOU-
HLIX CTEHOK. *

M3 MuHEpaJbHbIX BKJIOUEHHH 4ACTO BCTpeYaeTCs nUpUT. Meakue KpuCTaIauKy
nupuTa, 0OBIYHO, BKPAIJIEHb! B OCHOBHON Macce cpeau obonodex cnop. Kpucraaan-
ucckas (opma nuUpHTA HHOTAA OLIBaeT XOPOILO 3aMeTHZ, H B uiHge KyGHyeckHe
KPHCTANIbI MMEIOT BUA MEJKVX UEPHBIX KBaAPaTHKOB.

3HauUNTENbHOE COJIEPIKAHHE CTIOPOBBLIX OGOMOYEK TIPHAZET STUM [0A0CAM no.ay-
MaTOBbIH BHeWIHHK BuA. Ho mpospaunoe oCHOBHOC BEIECTBO COOGWIAET MM we-
CROJILKO CrIaMeHHbIA XapakTep. Meakast 3epHHCTOCTb, OOBIMHAR HAS THIUYHLIX N10-
PEHOB, HE NMPOSBAALTCH, BCICACTBHE OTCYTCTBHSA HENPO3pAauHOro semectsa. Ha momi-
POBAaHHOH NOBEPXHOCTH aHULIH(A MATOBOCTb YIS MOBBLINIAETCS.

Slcvo mocnofiHoe pacnonoXKeHHe COCTABISIOIAX Yroab WHTPEAUEHTOB YKa3Ll-
PAET HA NOCTENEHHOCTE OTJOKEHHS PACTHTENBHOTC MATEPHANa B CTOSYEH WJIM OUYEHL
ciafo rexyuedt poje. CBsA3b 0OPA30BAHUS TaKOM Pa3HOBHAHOCTH yrass ¢ nocaen-
CTBHAMY 3ATOIIEHHA OBJACTH HAKONAGHMS MCXOJHOrO Marepuana yrast noarsep-
MAACTCS MPHCYTCTBHEM TOHKHX CJI0€B TMMHMCTOrO CAAHIA B uaCTAX NJIACTa, coxep-
KAMHUX TOCAONHO DACHOJOMEHHBIE TIOAYMATOBHIE, GOraThie CNOPAMH, MOMOCKH.

B yraax Jounbacca 312 pasHOBHAHOCTh HAGAKIIAETCS He H4CTO W B Kaaunesckos
V¥TOALHOM paHOHe OTMEYeHa, MPEeHMYINECTBEeHHO, B Maactax /, u K,.

[MoaymaroBbif#f IITPHXOBATHIH Yyroas
Ta6x. XXII, puc. 39

[To pHemnemy Buay yroab sBAseTCH 0J0CUATBIM, fIPEICTAB.INA YepeRoBaHie
BaecTaMX, NOJYOJECTAIMHX U NOJYMATOBBIX NOJAOCOK. B KYyCKe M0J0CYaTOCTh YIas
HEACHAsA, H2 MOJHDPOBAHHONW NMOBEPXHOCTH NPOABJSETCS peave. Co6crBento nmoayma-
TOBbIH LITPUXOBATBIH YrOAb 3AJ4€raeT TOHKHMH JAHH3OBHXHBIMH YYaCTKaMK.

[To MMKPOCKOMUYECKOMY CTPOeHH0 NOAYMATOBbIE IUTPHUXOBATLIE M0JOCKH YI.I5
NPEACTABAAT KOMKOBATYIO MAaCCY ¢ MHOFOUHCACHHLIME JHH3OUKAMH KCHAeNa o
¢ro3ena,

OcHOBHOE BEMECTBO Yras COCTOMT M3 OPAHAKEBO-KPACHHX BECCTPYKTYPHLIX KO-
MOYKOB, MCKAY KOTOPBIMH DAaClpefeNstOTCA TEMHBlE YaCTHUKH ONAK-BOIIecTBa M
060oa0ukK criop. Pacnonoikenne KOMOYKOR HENPABHIBHO-CAOHCTOR, AOBOABHO Hecno-
pRAOYHOe. HenpasBHIBHOCTD PAaCTIONOXKEHUA YBE&JHUMBARTCHA NPHUCYTCTBHEM MHOTO-
UHCACHHBIX MEJKHX M CPEIHMX JHH3 (D103eHa ¥ Kcuaena. Bokpyr aTux amua oTaeAb-
Hble KOMOYKH DPAaCAOJAralTcst HauboJaee GecrnopsaouHo. :

" B GoabwuHCTBE cayuags Npo3pauvHble KOMOYKH GECCTPYKTYPHLL OHM COOTBET-
CTBYIOT OOPLIBKAM PACTUTENBROTO MaTepuana, 60Jee Ul MeHee COXPAHUBUIAM OYep-
TaHHE, HO MPOWIEAWHM Hepe3 CTYAHeOOpasHoe cocTosiHHe. OTAeapHbie KOMOUKH H
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TIPOAKWIKH NPO3PAUHOTO BEIUIECTBA OOHAPVIKHBAIOT MECTAMU OCTATKH CTPOEHMS KJC-
TOYHOM TKaHH.

Henpospaunoe BEIECTBO DPACIOJNATAETCA  MEXAY MPO3PauHBIMH KOMOUKAMH.
YacTHYHO 3TO BELIECTBO NPEACTABAfET CAETKAa KODHUHEBATHIE XJAOTbS, YaCTHYHO
ABASIETCS] MEJIKMMH OOpBIBKaMK (PIO3CHH3UPOBAHHBIX KACTOYHBIX CTEHOK. dopmeHHBIe
SAeMEHTBl MpPEeACTaB/JeHbl, NPEHMYLIECTBEHRHO, o6onoyxamu Mukpocnop. Koanyectso
O60KOUYEK MOBLILIEHO MO CPaBHEHHIO ¢ OJECTAWNMM H MOAVOJIeCTALUMM THIIOM yIasd,
HO OTHOCHTENbHO HeBenuko. Cnoposle OOOJOYKH CHABHO CIMOIULIEHE, € cBeICHHOY
Ha-HeT BHYTPEHHeH noaoctbro. Llser 000M0UeK CBETAONKENTHIH, QUepTaHUs ACHBIC.
Cnopsl  pacnoJaaraloTes HEMNPaBH/IbHO, PACCESTHHBIMH CpelH KOMOUKOB QCHOBHOTO
perecTsa yras. B ydacTkax ¢ MeHeCe pE3Ko BBIPaKEHHOM KOMKOBATOCTBIO PacloJo-
wenre cnop 0Gojee NOCIOHHOE.

OcTaTKH CTe6ieBhlX TKaHed MHPCACTABJICHDI MHOTOUMCHCHHBIMH JHH3AMH KCH-

siena ¥ (ioseHa. JIuH30ukH (iO3eHA PE3KO OUEPHEHEl, HC B IpeJeNax JIHH3B HMET
MJIOXYK) COXPAHHOCTB KJAETOYHOTQ CTPOCHHA. CTEHKH KJAETOK YTOMIICHHBIE, KK Obl
fIpeABAPHTEALHO Da3OyXiiHe. KaeTouHLle NOJOCTH HEHNPABHJbHBIE, HAPYILIEHHBIE.
. JIHHBH KCHJeHA MeHee pe3xo ouepyeHbnl. [1o xapakrepy BeuiecTBa OHM INpPEA-
CTABISIOT THIHUHBI TeMHOKOPHUHEBHIA KCKJeH. [10 COXPAHHOCTH KAETOYHOrO CTpOe-
HAsL cKOpee TNPHOMMKAKTCS K KCHJIOBHTPEHY C PACIIBIRYATHIM KJAeTOUHBIM CTpOe-
upeM. Becb XapakTep MHUKPOCTPYKTYPBl yrad C(BUAETEILCTBYET O cpelHel CTeneHH
"OCTYAHEBARHS HCXOAHBIX PACTHUTEAbHLIX OCTATKOB. HecMoTps HA pacruiblBaHHE, H3Me-
HHBIIEE HAN YHEUTOXMPIIEE KJIETOUHOE CTPOEHME, PACTHTCILHAIE OOpLIBKH CcOXpa-
"HMIM BHEINHWE QUEPTAHHS H HE CIWIHCH MEXLy COOGOf.

HeoaHOPOAHOCTh YIUIA, HaJMuue OMNaK-BeecTBa, ROBLIIEHHOC KOANUECTBO
cropoBblX 000J04eK H NMPHCYTCTBHE JNWH30YEK dio3eHa K KCHJAeHA OOYCAOBIHBAKOT
NONYMATOBLIE XapakKTep yrist H NPHASKT €My 06JUK Jopesa. Jlpy NOBBIIIEHHH
B yrJde cojepiKaHus NDO3PAyHOTo Bel(eCTBA YMEHbINAeTCd KOMKOBATOCTbL yras H
CO3LAOTCHA NOCTENEHHbIe TEPeXOAbl K THIY I0A0CHATOrO KJapeHa.

[MoayMaTOBLIH IMTPEXOBATBEIH YTOJb HE obpasyer B yrasx Jlonbacca MOIHBIX
npocaoek. OOGBIYHO OH 3aneraeT TOHKHMHM MOJOCKaMH CpPEAR HaecTANero H I10Jy-
&necramero yras. CojepKaHHe IOJAYMATOBOTO IBTDMXOBATOrO yriaf TOBBLIIEETCH
B BEpXHMX uacTax njacra J, Kaauesckoro paitoHa. [ToBuilrente COJEPKAHHA ITOrO
THna yraa pabaiojaeTcs B naacrax {, H K. B CBA3U C HENOCTOAHHLIMH TIpOCAOKKaMH
TTMHUCTOTO CIaHLa H MEHbIeH BblAEePAKAHHOCTBIO B CTPOEHHH IIACTa.

MoaymaToBbfl 3epHHCTHH YroJb

Taba. XX!I, pnc. 40

[TA0THBIA YTOMb HHTEHCIBHO-uepHOTO LBeTa. Ha BEPTHKAILHOM H3/JOME HaGJ110-
JlaeTcsl ACHas TOHKAs NONOCYATOCTb. [VIABHYIO Maccy yris COCTaBIACT LITPHXOBATOE,
noayGsecTaulee BEUIECTBO, MCCTAMH miepexojsilee B NMOJIyMaTOBOE H Jflaxe MaTOBOE.
[TonyMaToBble M MAaTOBble MOJOCH Ha BEPTHKAILHOM U3NOME TOHKO3EPHHUCTHL. ¥Y3KHe
‘IOJIOCKH GAHOPOAHOBIECTSILETO BHTPEHA PAaCMOJOXKEHbl OTHOCHTENBHO PELKO. Ha
TOPHIOHTAJbHBIX TIOCKOCTX HaGA0AAeTCA THNHYHDBIA BOJOKHUCTHH (DIO3€H.

PHCYHOK COOTBETCTBYET NOJAYMaTOBBLIM CAOSIM C 3€DHUCTLIM HU3JI0MOM.

B ToHKOM wHde NOAYMATOBOE BEIECTBO YIS NPEACTABASeT KapTHHY THIHY-
"HOTO JIOpeHa.

OCHOBHasg MAacca COCTOKWT U3 HEMPO3PAuYHOTG KOMKOBATOrO BEILECTBA, MECTAMH
IPOKU3AHHOTO TOHKHMHM TIPO3PAUHBIMH NPOXKHAKAME. HabmofaeTcss 3HaunTeJbHOE
KOJHUECTBO OGOMOUEK MHKPO- H MEracnop ¥ MHOTOUHMCJICHHBIE JIHH3LI ¢ro3eHa H
(b103eHO: KCHICHA,

B OCHOBHOI Macce yrias npeobralaer Henpo3pauHoe BeleCTBO. [Mpospaunble
-BUTPEHOOGPA3HblE YYACTKH WMEIOT BHJ TOHKHX TMPOKHIOK H KODOTKHX TIOJOCOK.
PacnofOKEHHe HX, ‘B OOJbLIMHCTBE CIydaes, MOCAOHHOE.

KyTHHM3UPOBaHHbIE 3JEMEHTHl NPEeACTaB/eHBl IOYTH HCKAYUTENBHO 0060a04-
gamu cnop. KyTnkyna HaGroxaerca oueHb PEAKO. MHKpOCHOPE MHOTOYHCAEHHLI ¥
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PaBHOMEPHO paCCefHbl CpeAH HeNpO3PayHOi OCHOBHOH Macchl yris. OO0JOUKH WX
CHABHO COJIOUIEHHN ¥ HE COXPAaHAT CAeL0B BHYTpeHHelk noiaoctH. LlBer obosouex
APKO KEATHH, OYePTaHUs pe3kue. MHUKPOCIOPH SICHO BHACASIOTCA Ha (OHE OCHOE-
HOM MacChi ¥ Pe3KO OTIHZAITCA MO HBETY OT KPACHOBATHIX MPO3PAYHLIX MNPOKHIAGK
ocHOBHOR Maccel. Meracnops! HafawAal0TCA B 60JbIIOM KoOJaHuyecTBe. B Goapuivn-
C¢TBe CAydaeB OHHM MPEACTABAEHH KPYIHbIMH (OopMaMu ¢ TOJACTOR TA3AKOH o6Goaou-
xo#. HecMoTpd Ha CHJABHYIO CIVIIOILEHHOCTb, B MEracnopax, o0suHO, XOpOIUQ 3a-
MeTHA BHYTPEHHAd noaocrs. YacTo oHa 6biBaeT 3an0JHEHA OCHOBHBIM BENIECTBOM
Yriaa H RaXe COREPXKMT OTAEeNbHHEe 060N0YKH MHKPOCTOP.

OCTaTKM TKaHeH NpPeACTaBAeHE!, TPEWMYILECTBEHHO, JTMH3aMH (DIO3€HA W KCi-
neHO-(103eHa. HexoTOpHE NOJAGCKH NPO3PayHOro BELECTBA MOCYT ObITh OTHECEHH
K BHTpeHy. DI03eH NMpPEACTaBJEH JIKHH3aMH CPelHMX Da3MepoB. Pexe Habmoaarotcs
6onee KpynHbie AWH3H, NPEBhHILIAIOUHE AHAMETP MOJAA 3PEHUSt MHKpockona. diosen
uMeeT, OGHYHO, MIOXYI0 COXPAHHOCTb KJAETOYHOrO CTPOEHWH W 4acTo OGHApyKHBaeT
AYTOBYI0 CTPYKTYPY. JIMH3B! (br03eHa paccesiHb! AOBOJBHG PaBHOMEPHO.

Kcnneno-grosen uMeer B NPOXOAslIEM CBETE TEMHYIO KpaCHOBAaTO-KOPHUHEBYIO!
oKpacKy. KaeTouHoe cTpOEHHEe TKaHH CH/BHO HapylleHO, PacnabIBYATO H npudan-
XKAETCS CKOpee K CTPOEHHIO KCHJAOBHTDEHA. BeJHUMHA W pacnionoxeHHe AHH3 KCH-
JEHO-(PHO3eHa NOAOOHL! PACNOJOKEHHI0 JHH3 (IO3eHa.

K Butpeny MOryr ObiTb OTHeCeHB! §oJce ONpefe/eHHble Y4ACTKH MPO3PAYHOro-
BELLECTRBA, HMEIOLIHE HHOTAA [IOYTH JHH3000pasHyl ¢GopMy. PagoM nocTeneMHbiX
NePEXOAOB ITH YYACTKH CBA3BIBAIOTCA € MPOXKHAKAMH THITUYHOH NPO3PAUHOH OCHOB-
HOH Maccul.

TunnyHbIMY NPH3HAKAMH RIOPEHA B yrae ABAAIOTCA: NpeobrafaHue Hempoapau-
HOrO BEH(eCTBA B OCHOBHOH Macce, 60/bIIOE KOAHYECTBO OOOJOYEK CIIOP U MHOTO-
YHCJAEHHBIE OCTATKH TKaHe# B (popMe hpro3eHa U KCHAEHO-(plo3eHa.

SlcHO OpeHOBBIA OGAMK MMEIOT NOJAYMAaTOBLHIE YacTH yras. B npesesax Go.ee
HAM MeHee KPYIHOrO Kycka HaGaloAaeTcs 4epeioBaHHe MOJYMATOBHIX HOJOC ¢ noJyv-
Gnecrsuuumu u O6aectamuumu. TlocleAHHE B TOHKOM LIAHGBE MMEIOT eCTeCTBEHHO:
HHOH XapakTep cTpoenHs. [loayGaecTsiuue NOJOCH NMPEACTABASIOT KAAPEH C npe-
obJaganHeM NPO3PAYHOH OCHOBHOH MacChl, 6ACCTALIHE ABIAIOTCH THIUMHBLIM BHTpe-
HoM. [loBHILIEHHOE COAEPMAHHE NOAYMATOBHIX MOMAOC, ONpPeACHAUIAX THN yr.as,
peako naGmogaerch B yrasx [lonGacca. HauGosee SCHO BLIPaMEHHBLIN ZIOPEHOBbIA
yroab ormevyeH B KaAHeBCKOM YronbHOM padoOHE TOABKO AAf nJaacta |,.



MEYOPCKUN BACCENH

BopkyTHHCKOE MECTOpOXIECHHE

JINS XapaKTepuUCTHKN BOPKYTHHCKHX YIJed NMPHBENEHS! ONHCAHHA TPeX THIOB.
yras. B OCHOBY pa3JesieHHs Ha THIb yrJael 3TOr0 MECTOPOXACHNA MOJOXEHO pas-
AMUHOE COOTHOLIEHME OAHHX M TeX e COCTaBAHIOUIMX, UTC HAXOAUTCA B CBASH
¢ OCOBEHHOCTAMHM TEXHOJOTMYECKMX CBOWCTB 3THX THIIOB. Bce yram rymycoBhie, Ka-
stennsie, 11 kaacca no KJIacCHUKAUKH poHepa.

BaeCTHHIM HesCHOMOJOCUHATHIH Yroas
Ta6a. XXIf, puc. 41

Vrodb GaeCTALLME, HEOAHOPOAHBIH, YEPHOTO UBETA, ¢ HEMPABHALHLIM yraoBa--
THIM M3J0MOM. XPYUKHii, pa30uT TPeIlMHaMH, NO KOTOPBIM JETKO Pa3NaMBIBaETCHA. .
lipet uepThl uepHbIA.

HeoAHOPOAHOCTL  CTPOEHMS  OMpPEAensercs UepeloBaHHEM noayoaecTALUX
LUTPHXOBATBIX CJA0EB C OJHOPOAHLIMH GAeCTAWHMH, CHIbHO TpelrHoBaTeiMH. CoBCeM
peIKO MPOXOAAT Y3KHE MArTOBbie MOJOCKH, AHAAOTWHHbIE JIOpeHY ABYX MPEARIY-
IQHX THIOB M €lle PeXe TOHKWE JHH30YKH (ro3eHa. [Tpeobaagarollum  SBAsIETCH
noayGaecTsulee IITPUXOBATOE BEILIECTBO, KOTOPOE cocrapasieT okoao 60-—75%.
OnHopoAHBe ORecTAUIME NOJOCH COCTABAAIT OKOJIO 25—35%¢. OcraapHoe NPHXO:
JWTCA Ha AKDEeH H (PIO3eH.

B TOHKOM wJinde yroabp JaHHOrO THNA XOPOIIOo ITPO3PATEH. [lpeodaanaer:
5YpPO-KpacHoe TYMyCOBO€ BeILecTBO, KOTOpOe ABJIAETCHA OCHOBHOH MAaccOi KJapeHa,
a TaKk¥e o6pasyeT Pa3JHUHON WIMPHHBI NIOJAOCH BHTPEHA.

OcHOBHAS Macca daule BCEro MMeeT NJAOTHOE OAHOPOAHOE CTPOCHUE (BHTpEHO-
nogobroe). Pexe OHa O6blBaeT KOMKOBATOFO CTPOEHHH. Butpesonoxo6Has WAU DJAOT-
Has OCHOBHAsd Macca NPeACTABASET NMPABHABHO MO CAOWCTOCTH BLITAHYTHIE ONOCKH
WAH JMH3OBH/HbIE H HENPABUJIbHBIE YYACTKH. BKIIOYEHHA Adxe CaMhIX MeJIbYaf X
(hOPMEHHDBIX 31EMEHTOB B IIOTHOH OCHOBHO#i Macce IIOUTH BCETAa OTCYTCTBYIOT.
Ecam JKe OHH HaOMOAZITCH, TO 3a/eraldT BHITSHYTbIMH B BHAC TOHYaliled Mpo-
WiJKH, YKA3biBag 3THM Kak Gbl HA CAHSHME 3A€Ch ABYX YUaCTKOB NJAOTHOW Macchl,
4 He Ha NPOHMKHOBEHHE MX BHYTPb BeILECTBA. KomkoBaTasi OCHOBHAas Macca HE-
Beerga ObiBaeT uMCTOM, npo3paunoil. B Hed, OGBIUHO, COAEPXKUTCH MPUMECh MEAKHX
KOMOYKOB, RMATHLIGEK W JHH30UEK TEMHOKODHYHEBOTO BEILECTBA, 2 TaKXe YEPHOro:
wenpospausoro (opaque matier).

dopMeHHble 37EMEHTHI HE HIPalOT {OJBIIOH POAH. K HuM nprHaanexar 060-
MOUKH MHKPOCNOp, PeaKo OOpPhIBKM KYTHKYJbl H HeGOAbIIOE KOAKYECTBO OOGPHIBKOB
cTe6aeBHIX TKaHed, COXPAaHHMBHIHX CaACABI KAeTOUHOH CTPYKTypbl. MHKpOCHOpH H-
KYTHKY/a HMEIOT TEMHOXENTYI0 OKpacKy M fIOTOMY HE PE3KO BBIAEAAIOTCA CPeaH
NPO3payHOM OCHOBHOM Maccul. Yauie BCero MHKPOCMOPH NPHYPOUEHH K YYaCTKaM

u

MA0X0O NPO3PayHoil OCHOBHOW MacChl W MEJKHM KOMOYKaM TeMHOKODHUYHEBOH.
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OcraTtkn cTebJ€BBIX YacTedl DPACTEHHH [0 COCTOAHHIO H3MEHeHUs BellecTaa
‘COOTBETCTBYIOT BHTPEHY M pexe (103eHy, a Takke KcuneHo-(ro3eny, [Tocaeauui
OuYeHb PeAKO BCTPEYALTCA B 3TOM THNe Yras. BuTpen 3aneraer MeakuMmu amuaouxawvii
H Goaee WHPOKHMM 1NoJ0CaMH. M te u apyrue, OOBIYHO, HMEIOT TPEeLIHHHL, nep-
MeHARKYASPHBIE JJHHE JUH3BL. JIOBOJBLHO YacTo K nepudepHH MOKHO HAOMOAATH
NepexXoAbl BUTPEHA B (PIO3eH yepe3 KCHJACH.

" MuHepaJbuble YACTHLBI BCTPEHAWTCSA B yrae pelko. OHH NPeXCTABJACHDLI Mblie-
BUAHBIMH UaCTHUAMH KBApUA. [IpH 5TOM Hauie HX MOKHO BHIETh B MOJOCKAX A0X0
‘MPO3PAYHON OCHOBHOM MacChl, B KOTOPBIX COAEPKHTCA TakKe H GOJBIIE MHKDOCTOP.

KpynHeiM froocam BHTpeHa B Kyckax Yrag COOTBETCTBYIOT OJECTALLHE MOJOCHI
ONHOPOAHOTO BEIIECTBA, CHALHO PA3OHTBIE TPEIUHHAMM M HHOTHA IOKPLIThie Me.i-
KHUMH DJIa3KiMi,

YUacTKH KJIapeHa B KYCKE YIS TPeAcTaBIfIoT Ciou N0yGIeCTAUIEr O WITPHUXO-
Batoro BemecTea. Lltpuxopatocts onpegensercs OACCTALMMHE IITPUXAMU H npo-
HKHAKAMH, NOA MHKPOCKOIIOM COOTBETCTBYIOUIAMH IOJOCKAM NPO3paYHO# CCHOBHOH
MacCLt U MEJIKHM JHH30YKaM BHTPEHa.

Takum 06pa3oM, onucanHbli Tun YLas B OCHOBHOM SIBJSIETCHA aTTPHTOBHIM K.Ja-
PEHOM € BKJIOYEHHSIMUM BUTpEHA.

B mecropoxaenuu cpeau APYrUX THIIOB OH 3aHHMaeT OYeHb HeGOJbUIOE MECTO,
Tag Kak Obu1 otMeuen B | u 1V maacTax amibs B oxHoM paspese ¥ TO B BHAE MaJ0-
'MOLIHBIX MPOCIOER.

Hoaybaectswuuii monocyarwiét yroas
Ta6.1. XXIII, puc. 42

HarHblit Tun XAPAKTCDH3YETCH BO BHEINHEM BuIe KyCKa UEPHBIM [BETOM #
"ICHO BBIPAKEHHOH MOJA0CYATOCTBIO. [TOA0CHATOCTD OnpeJeasercs JOBOMbHO pPaBHO-
MEPHLIM 4EPEAOBAHHEM CJIOEB MAaTOBOTO 3ePHHCTOrG BEUIECTBA CIErka CEepPORATOrO
OTTEHKA C JHH30BHIHBLIMH MOJ0CKAMH OJZHOPOLHOIO CMOMHCTO-GAECTAILErO M MOy -
faecTdmere WTPUXOBATOrO yras. Mapeaxka s3aMeTHbl PasaHuHON AAHHBI JAHHIOYKT
MATKOH Da3HOBHIHOCTH (DI03€Ha, OOBIYHO, He wupe 2--3 mm. OAHODOAHbIE OaecTsi-
-UHE MOJIOCLF PA3OHTHI TPEIHHAMHE, NCPNEHANKYAAPHBIMH AJUHE 110A0CKH. MaTomoe
BEILECTBO He OJHOPOAHOE, 2 NMPOHH3aHO OJeCTHIIHMH npoXuIKamMu., Packoa yras
BCET@ NMPOXOGAMT 1O 3TOH HanGoJsee XPYNKOK COCTABHON YacTH VIiA H pese no
¢drozeny. HMsiom kyckos HENPaBHABHLIA, YII0BaTHIA. BrecTamme oguopoanble noaocs
“aCTO HMEIOT HA NMOBEPXHOCTH MeJKHe T1asku. [Joncuernt MaKpOCOCTABAAIOWIHX YI.as
/\11 HECKOJAbKHX 00pa3loB AadH siBHOEe Npeobaagadue ABYX M3 YETHIPEX COCTABISIO-
1IHX, MMEHHC: MaTOBOH W OJecTsiued OAHOPOAHOIL. Ilpu 3Tom kKomseBawus Haxo-
AATcd B npegenax ot 53 go 63% A MaTOBON cocTaBasionIed H ot 47 a0 34%%
Xst OJeCTALMX MoJocC. Coxmepianue KaapeHa, obbiuno, 13%, a Mmsarkoi DasHOBUI-
EOCTH ({rosena 1—3%.

O6pasubl ¢ NOBLIIEHHLIM COoJep:KaHUEM MAaTOBOTO BElleCTBA Mo XHMUUECKOMY
-@HaMM3Y O6JaRAI0T MOBBILIEHHBIM COZiepAaHneM yriepora (xo 86,40%%). Hanpotus,
BLIXOX JeTyunX B HHX MeHbule (26,24%) Tak xe, Kak u BoRopoaa (4,86%). Kokco-
‘BB KOPOJIEK MAOCKHIH, YMEDEHHO MAOTHMIL.

B toukom wmaude yroabp He Bo Beex yqacTtkax npospayen. [IpeoGiaganns
KaKOro-M00 OJHOrO BeulecTBa HeT. 32METHO AOBOJBHO PABHOMEPHOE uepeROBaHUe
"TIPO3PAYHEIX NOJOC H AMH3 6YPO-KPACHOTO BEIECTBA C MIOXO NPO3PAYHBIMH NOJO-
CaMH H HeNpo3pauyHbLIMY JHH3aMHU.

POpMEHHLIE 3MEMEHTBl CONPHKACAIOTCA OypO-KpacHok TEMHOKODMUYHEBOH
OCHOBHOH MaccOit. Bypo-kpacHoe BemecTBo saneraer Gonee HJIH MeHEe BbITAHYTHIMH
TIO HACKOEHHIO 1I0JOCKAMHM MAW HENPABHALHO nepenseTaetcs, obpasys CeTKy TOHKHX
TIPOXHNOK, 4acTO U3THOAWMXCA BOKPYT *OKPYT10-VIJIOBATLIX TeM», JTHH3 BHTPEHO-
“(103€eHa, KCHIeHO-(h103eHa H ¢hrozeqa.

Crpykrypa KpacHo-06ypoli OCHOBHOIt Macchl, 00bIYHO, OAHOpOAMAs (roMores-
iHag), a TEMHOKOPUYHEBOH ~— XJIOMBEBHAHA MIH KOMKOBATas. 3aneraet OHA JHH30-
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o6pa3HbIMH  Y4aCTKAMH. C wHeli Bcerna OblBalOT CBA3AHB MeEJKHE MHHESPAIBHLIC
.qacTULBl 4 00OJOUKH MHKPOCTOP. '

KyTHHM3HpOBaHHbE (DOPMEHHbE SJIEMSHTLI MPHHHMAIOT HHYTOKHOE y4acTHe
B cocTape yras. Haufojee HacTo CpeAH HUX MOXKHO BHIETH CHIABHO CHAIOLIEHRLIE
0BOMOUKH MHKPOCTOp. B TOHKMX wWiH(aX OHH HabTOAaKTCs peako M ¢ TPYAOM
OTAMYHMBl OT BMeILAIoUIEA KX KpacHo-0ypol: ocHOBHOK Macchl. Pacrpefenenie HX
gepasHomepHoe. OOGLIMHO OHM CBA3AHHI C Y4ACTKAMU JLIOXO npo3payHoll OCHOBHON
maccol. B anmande, a TeM Ooaee TNPH H3IYUEHHH €r0 TNOBEPXHOCTH C MacAsSHOU
uMmepcveit, 0GOJIOURH MHKPOCTOP BHCTYNAIOT OTUETIHBEE B BHIE CEPHIX iIH uep-
HBIX (¢ MMMCpPCHEN) ITPHXOB H YEPTOUEK. KyrHkyaa BecTpeuaercst ouedb pejiko.

IMpu Mauepauuy BBUIEIEHHE MUKDPOCIOP MPOHCXOJMT, HO COXPAHHOCTH HE BO
‘Beex caydasx Xopowas. [To MOP(OJIOTHUECKHM MPHU3HAKAM OHH He OYeHb PasHO-
06pa3ubl H AeASTCA HA IJAaiKue, fACHO Gyropuatble U HesacHO Oyropdarhie. BHAOBO#
COCTaB CNOP GAM30K K BHAOBOMY COCTEBY CHOP KEMEDOBCKHX YIJEH Kyabacca Haaa-
XOHCKOY CBMTHL.

OcHOBHEIM (OPMEHHLIM 3JEMEHTOM JIaHHOTO THIA YIS CayXatr OOPLIBKH
cTeGaeBbiX YACTEl pAacTeHHil, OGBIYHO, B COCTORHHUH KCHJEHO-(DIO3eHa, BHTDPEHO-
@dro3ena, BUTPCHA W (ro3ena. Kcuien BCTpeHaeTCs TOJALKO KaK pelKoe BKJIIOHEHHE.
KcunoBaTpeH nabm01aeTcsl ualle, HO OTHOCHTEIbHO JPYIHX — JOBOJBHO PRIAKO.
‘BeliecTso €ro, 0ObIUHO, HMEET KOpHuHeBYI0 OKpacky. Kcuneno-droseH mpeictaBaseT
PA3AHUHOl KPYDHOCTH AMH3Bl M HHOT/A YTJOBATHIE BKJIKQUEHHS. B ToHKOM maAHE
OHM He TPO3PayHbi, MHIUb HMEIOT MEJKHEe NPOCBETHl elle COXPaHHBHINXCH noJaocre#
KIETOK pacmrenbnoﬁ TKAadu, Mo KOTOPBIM U V3HaeTcd HCTHHH2A TIpUpoAa TaKuX
Br/IIOUenui, Ha aHmwandge, TPU MacAsHOY WMMEpPCHH, ORH MMEIOT Oefbli 1BeT {05nIy-
HOe CBOMCTBO BeulecTRa (pro3eHa). BuTpeno-(HO3eH BCTPEUALTCA peXe H OniBaerT,
06LIYHO, CBA3aH B3AUMHBLIMH MEPEXOJaMH C KCHJACHO-(hIO3eHOM H MOJO0CaMy NpO3pa-
HOro BHTpEHA. BHUTpeH NMPeJCTaB/feT PasnHuHON LIHPKHBI MOMOCKH, KOTOPLIE HUUEM
He OTJAMUAIOTCH OT MPO3PAdyHOl  OCHOBHOH Macchl, eClM He HMEIOT OKOHHaHHA
8 1axde. BelllecTBO BHTPEHA COBEPIIEHHO OJHOPOIHO H Beccrpyktypro. Habaro-
faeMbie B HEKOTOPBIX JHWH3aX MEPEXOb! K repudiepi B (hro3€eH, COXpaHUBIIHN KJe-
TOYHO® CTPOEHHME, C HECOMHEHHOCTBIO YKA3bIBAIOT Ha JPEBECHHHOE NPOHCXOMAEHHE
BUTPEHOB 3TOTO Yris. BeauuwHa BKIOHEHHH BATPEHA OYCHD passoobpasHa. MHorne
W3 HHX MMET no mupdHe po 1—1,5 cm, T. €. XOPOIUO Pa3JHYKMMLI B yriae M Be3
MHKPOCKONA; B JIMHY OHM foCTHrawT 5—I10 ¢ MOKHO Takxe Habar0aaTb HEBOOPY-
KCHHbIM TVa30M IepPeXoAbl OT BUTPeHA K MepudepHH JTuH3BI B (io3en.

dr03eH C UETKMM, XOPOUIO COXPAHWBIIUMCS CTPOGHHEM, B JaHHOM THNE Yrid
BCTPEYaeTCR He uacTo. Pa3mepnl BKIIOUEHHH €ro TakKie pasnooObpa3dubl. Boabinas
yacTb MX XOPOLNO 3aMeTHa B KYCKe MPH PAcCMOTPEHHH €ro HEBOOPYXEHHBIM TJa30M.
[pu 3ToM wHpuHa — 2—3 MM, @ JJIMHA — HECKOJBKO CAHTHMETPOB.

KpoMe NEPEUUCACHHBIX (DOPMEHHBIX 3IMEMEHTOB, HYMHO OTMETHTDH ocoboro
POAA BKIIOMEHHs, HMEHYeMbie 0 CHX nop B pYCCKO# meTporpadumM «OKpPyIio-yriao-
BATbIMH Teaamu». B ToHKOM WiH()e OHH HENPO3PayHLI, AHANOTHYHBL BEDIECTBY
BUTpeHO-(PIo3cHa. B anwumude OHM BLICTYTIAOT B peabedpe M BLIAeAMOTCH OGenow
OKPAacCKOH.

Taknm 00pa3oM, H300pakeHHLIH Ha puc. 42 THN yIAA NPEACTABASET coboi
arperat pa3HOPOJHON PAaCTHTEAbHON Mea0un (MeJkue OOpPLIBKH TKAHEH, MHUKPO-
CrOphl, KYTHKYI3) WA JPEBECHHHBH JIOPEeH C 10BOJALHO KPYMHBIMH 0610MKaMH
cTeBaeBHIX PACTeRKH H HEGOABUIHM KOAHYECTBOM GCHOBHOW MacChl. KKpynubie ctedae-
Bhle OCTATKH NPEACTABJAAT cOG0#l MAKPOCOCTAB/IAWILHE YIisf — BHTPEH (6aectsWye
OAHOPOAHBIE TOJA0CH) H (rosen. [1o40CH MATOBOTO 3¢PHUCTOTO BELICCTRA COOTBET-
CTBYIOT HHOPEHY.

TlaHHbIH THI CBA33H NOCTENEHHLIMK MepeXofamn ¢ OneCTALIUM KAapeHOBbIM
yraeM M BOJYMAaTOBBIM mojocyatsiM.  [lepexon  ompeneadercs npeobraganiem
OJHOrO W3 ABYX MHTPEIHEHTOB, T. €. APEBECHHHOTO MIOPeHa UM KJAapPEHA.

B MeCTOpOKIeHHd 3TOT THI MMeeT TOCMOACTBYIOULee 3HAUEHHE, yHaCTBYS
g caoxenun b, IV u VIII niactos 8 kavecTBe OCHOBHOTO THNA.

CpaBseHde AaHHOTO THMA Yras C THOAME W3 JPVLUX  VTOJbHBIX GacceliHOB
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p6RapyxuBaeT O0O0AbLIOE CXOACTBO €r0 C TAKWM XK€ THIOM Yras Kemeporckoro
mecropoxeHns KysHEUxOro OaccefiHa, a MO COOTHOIWIGHHIO MNPO3PAYHOTrO H He-
NpO3PAYHOro BELIECTBA — CllE W C AOMEHHBIM yraeM maacta Bepxusas Mapuanna

Kaparanaui.

NoaymaroBmii norocuarmit yroas

Taba. XXIV, pue. 43

Haunuwlit Tun nosocuatoro yras obaagaer naudonee Pe3KC BbIPAXEeHHOH fOo-
JOCYATOCTBI0 OT 4EPEJAOBAHHA CaMOH MAaTOBOHW M caMOil GJecTaiiel COCTaBHBIX
yacTell BOPKYTHHCKHX yriaeil. (OcOOEHHOCTBIO MaTOBBLIX CI0€B, NOMUMO OObIUHOM
3EPHHUCTOCTH BCULECTBA, B RAHHOM THIE SBJAAETCH TAKXKE OYEHb HE3HAUHTEALHOE Pa3-
BHTHE CeTH OJCCTAUIMX MTPHXOB M MEJKHX MOJOCOK. Marosoe BEIECTBO HHOTAA
obnanaer cepoBaThiM OTTeHKoM. Liger 4epThl uepHbIi. M3a0M AOBOJBHO POBHbLIA,
MECTAMH HENPABHALHO YriaoBaTeiii. BaectsliMe mojockl O CTPyKType OAHOPOAHBL.
HacTo MMEIOT NMH30BUAHOE OKOHYaHWe H Beerga pa3bnThl CHCTEMOU BEPTHKAABHBIX
TPELUHH, HE MEpEeXOAAINMX B MaTOROE BelllecTBO. [locaegnee nBageTcs Hauboaee
TIOTHBIM U THePAbIM,

Makpockonuuecknii noacueT KOAHUECTRA KaXJ0A COCTaBAsiiOINel B yrae Jad
67% MaTOBOrO BemecTBE M TOAbKO 33% OAHOpoAHOro Onecrsulero. Kaapeu
OTCYTCTBYeT.

B Tonxom mande yroas B Hoablweil yacTi BetecTBa He npo3pauen. [Ipoapau-
HbIMH ABJAIOTCHA TOABKO OypO-KPaCHbie NOJNOCHI, Pa30HTHIE TPEIUHAMH, U HPOXKHIKH,
CETHATO PACNOaaralilHecs Mex1y UepHbIMM BKJIOUEHHSIMH. [IpeobaagaroumimmM Bewute-
CTBOM OKAa3BIBALTCH UEPHOEC HEMPO3pauHOe MM €Aa60 NPOCBEUYHBAKOLlEE KOPHUHEBA-
ThiM UBeTOM. KyTMHH3NpOBaHHble (DOpPMeHHBlE »aeMeHTbLI B wangax AaHHOrO yras
He HaGJI0AATCA ¥ TOAbKO PEeAKO BCTPEYAKTCH B aHIWIIH]E B NPOMKHIKAX OCHOB-
HOW Macchl. Bea nmMepcHu OHW nOYTHM He pasaHuuMbi B yrae. OCHOBHbBIM $hopmen-
HBIM 3JCMCHTOM, ONPEACSIONINM TaKXKe NJAOXYI0 NPO3PAYHOCTL YIS, SBARIOTCR
OOPbIBKH KCHAEHO-(hI03€HA W BHTPEHO-(DI03eHA.

B mumdax kaerounas cTpyktypa aTmx 00pa30BaHH# NPEACTABAAETCH OUeHb
HESICHOM, AMLIb B BHAE MEAKUX npoceetoB, Ha aHWwaAKHde OHa Ayylie Pa3aHuYHMa.
Butpeno-¢osenb Boobie He coxpaHMau CTPYKTYpH. B aHwnde nepeunciaeHnvie
(hOpMeHHbIE 3MEMEHTH! TNpPH MW3YY4eHHHW ¢ MAaCASHOR HMMeEpCHEH HMeloT OJeayio
UKpPacKy H BBICTYNAKT B peJbede. Kcnnen w Keunosutpen BeTpeuaiores ouenb peaKo
¥ HMYEM HE OTIHYAIOTCHA OT OOBIYHBIX B APYTHX Yrasx.

EZHHCTBEHHBIMH HAGM0AAEMBIMH MHHEPAJbHBIMA BKAUCHHSIMH SBASIOTCH mel-
KHE 4aCTHUBLI KBapua.

Yacrs CTeGMEBBIX 3JEMEHTOB NPEACTAaBJASET HACTOJBKO KPYNHLIE (DParMeHThi,
ATO HX JETKO MOXHO pACIO3HATE B KYCKE NPH H3YYEHHH HEBOOPYMKEHHBIM II330M.
Cioaa caeayer OTHECTH KpynHble OGPLIBKH B (popMe BuTpeHa H pexe (io3eHa.

BK/IIOYEHHSt BUTPEHA NO IMHPHHE NOAOCKH OBIBAKOT OT 0,5 no 1,5 cu. Ianna
HEPEAKO AOXOAHT A0 5—10 cm. Muoraa ouu pawT nepexonbl k nepudrepun B MeAr-
KY0 Da3HOBHAHOCTH (pro3eHa.

ConocraBassi MakpoonHcauue MHUKDOCTPYKTYPOH, HYXHO KOHCTATMPOBATH,
4TO MATOBBIE YACTH, NPOpE3daHHble PEAKHMH OJECTAUMMH NPOKHIAKAMH, COOTBET-
CTBYIOT B WAH(AX yyacTKaM, CIJOWIL COCTORMIHM M3 KPYNHBIX JIHH3 KCUAEHO-
(Pro3eHa U BHTPEHO-(PIO3EHY, UYTb-YVTD CLEMEHTHPDOBAHHBIM (OCHOBHOW MAaCCO#, #,
TaKHM 00pasoM, ABASIOTCA APEBECHHHBIM MIOPEHOM. Ipocnon npospausoro 6ypo-
KPacHOro BeIeCTBA COOTBETCTBYIOT MNPOCAOHM OJecTAMEro yras. Ohw, o6ntuno,,
NPEACTABACHBl BUTPEHOM, a PEXE — [POKNAKAMU OCHOBHONU MACCh.

Takum o6pasoM, nosnocuatwi#i  yroae NpeacTaBageT AOPEH € BHTPEHOM #H
H3pelka ABAAETCH MATKOH PA3HOBHAHOCTBIO (pio3ena. Ilpu 3Tom AKpPEH OKa3bl-
BAETCA OueHb CBOEOGPA3HLIM, OOPA30BAHHDIM, TVIABHEIM 06pPaA3OM, o6pbiBKaMH gpe-
BECHHIX HACTEeH pacTeHHt.

Koauyectrenno aausbiii THn B8 MECTOPOXKACHHH COCTABASET OMEHh HEOOJBINONH
NpoueHT. OH 66l BCTPeueH BCErQ JWUib B OAHOM npocaoe 8 iracre IV,
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KY3HEUKHWI BACCENAH

O6u@an xapakTepuCTHKa yried

KysHeukuit 6accedH, pacrnosoxennbiit B 3anaano-CudMpCKOM Kpae, OTAHYaeTcs
HCKMOUHTEbHEIM GOTATCTBOM 3aMacoB ¥ PasHOOOpasHeM THNOB VR B npepenax
Gacceiina pa3palaTbIBAOTCA YIVIH Pa3HOrO BO3PACTd, MpHHALNEKANMHME K DA3HbIM
yrAeHOCHBIM CBHTaM. OcHoBHO# 0a3oil yroasHoro OoratcTBa HacceHHa ABJIAIOTCH
4CTh! NMEPMCKHX CBHT 6aNaXOHCKOW U KOJBYYTHHCKOH.

Kpome TOro, H3BECTHBl 'YrAH JEBOHCKOTO M IODCKOrO BO3paCTa, HMelouue
MeHbillee 3HaueHHe.

[lractbl GaMaXOHCKOH CBHMTHl, OTHOCHMOH OOJBUIKHCTBOM HCC/IeJ0BaTENedH
K HYXKHEH TEPMH, AOCTHraloT GOJbLION MOIIHOCTH M (PEACTABJAIOT NEPEMENAEMOCTh
PA3MHUHBIX neTporpa(i)uqef:xux THNIOB yraa No MmouiHoctH mnacta. [lpeobaaaaro-
VMY SBASIOTCA TOayOaecTaiiue ¥ MORYMAaTOBBIE ThAb yrad. TunuuHo Oaecrsmue
pasHocTH 00pasyloT, OOGBIYHO, JNUIb TOHKHE NPOCAOH B MJiacre.

YriaH 6OJbLIMHCTBA MECTOPOXKAECHHH OaNaXOHCKOH CBHTHLI HPEACTABAANT OTHO-
CHTEJHHO BHICOKYIO CTENeHb yriaedHKauuH, OT MAPOBHUHO-XHPHLIX A0 TOWKX. Psx
nAacToB 6aJaXOHCKOH CBHUTHI fldaeT OCHOBHOE CbHIpbe XIS RAOJAYYEHHWA MeTajJaypruue-
CKOI'0 KOKCA.

[AaBHBIMH MeCTOPOXACHHAMH CBUTHI ABJAAKOTCA [IPOKO(PbEBCKOE MECTOpOMAE-
HUe 1 6JIH3Ko cBisaHHOe ¢ HHUM Kucedesckoe. Ilerporpaguueckue THRBI yras, xa-
paKTepHble A5 GaJaxoOHCKOH CBHTHI, BBIAEDKHBAIOTCS BO BCEX MECTOPOXIEHHSX.

KoabuyrHHCKOM CBMTE BEDXHENEPMCKOTO BO3pacTa MOAYMHEHbl MAacThl, CJIG-
KeHHble GoJee OFHOTHIHbLIM OJecTAmMM yriem. B GoJpuMHCTBE MECTOPOKACHHH
3TOIl CBUTHl Yrodb MMEeT HEBBICOKYIO CTEMERb YriaedHKaUHH -— OT JJAHHHONNAMEH-
HbIX A0 MAPOBHYHO-KHPHBIX. [1peo6iafawuiuMu ABAAIOTCA rasopsie yriav. OCHOB-
HbiM HanGOJEe WIHPOKO 3KCAGATHPYEMBIM MECTOPOXACHHEM CBHTH ABJAfETCA Jle-
Huackoe (KOArGyrHHCKOE) MeCTOPOXIeHHE.

¥Yrav opckoro BO3pPAcTa, MOAYHHEHHLIE KOHFJOMEDATOROH CBHTeE Hacceiina,
ellC He BIOJHE Pa3BejaHbl M He BCTYNHUIM B SKCUNoaTtauuio. HOpckHe yraw maBecTHh
10 oTZeabHbIM o6pasuaM H Mo npeobafaiolleMy OETPOrpaguueckoMy THRY OTHO-
CATCH K GJECTAUIHM KJAaPEHOBLIM YIJIAM HHU3KON CTeMeHH yrJaeduxauuu. (CTOST Ha
rpaskiue Mexay OypbiMd M KaMeHHbIMM).

KpoMe KJapeHOBBIX IOPCKMX YrieH, OoTMeueHbl OOpasubl JIOPEHOBBIX YrieHd #
e1MHHYHble 0o0pasubl TroOprovero cJaaHua.

Jeeonckue yrau KysHeuxoro 6accefiHa, 3aaeraijoliMe B CEBEPHOW €ro YacTH
no p. Bapaacy, NpeAcTaBAsIOT HCKMIOUHTENbHOE CcBoeoBpasue. bapaacckue yram
06pa3oBaHbl HA3eMHBIMK OpraHaMH NPHMHUTHBHBIX DACTEHHH THNA NCHIOMHT H CI0-
JKeHbl, TPeHMyLIECTBEHHO, BellecTBOM KyTHKyabl. Cpean Oapaacckux yrieit HaGao-
AaeTcs PAA PasHOBHAHOCTEHW, PASHAUIMXCA MO XapaKTepy NPEBPallleHHA PaCTHTENb-
HOCO BELIECTBA E yroab. [0 TEXHOJOIHUECKHM CBOWCTBaM Bap3acCcKhe yrau AeiaiTcs
LEHHLIM ChIpbEM AJf NOJYYeHHs He@TenoJoGHHX MPOAYKTOB.

Yenu BasaxoncKOU c8umbi

KemepoBckoe mecropoxaenHe

IMoay6GaecTamH# noaocyaTHll yroab
Taén. XXV, puc. 44

Yroab 1ni0THbIH, noaybaectauuil, ¢ AOBOJbHO ACHOH [10A0CUATOCTBIO. T'aas-
Has Macca YrAs COCTOMT H3 NOAyOnecTAlero, c¢jerka WTPHXOBAaTOTO BelECTBA.
BepTHKaAbHEM W3N0M yras raagkui, c1abo seposHuid. Cpeftn noayGaecrsutero
BOLICCTBA HAOMOZAIOTCA TOHKHE JMH3B M IOMOCKH OJecTAmero ORHOPOAHOTO
sutpesa. JIuuabl ¢io3eHa HEMHOrouHCreHHbl. Bieck yrias He APKWH, CJI€rka. XUPHbIN.
Mo ofweMy o6aHKY YroJb OTHOCHTCH K AOpeHo-knapeny. Ha noamposauuon mno-
‘BEPXHOCTH GJecK yras NOHHMKaeTCs.
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B ToHkoM waxge (pHc. 44) IIaBHYI M3CCYy yIis COCTABASET aTTPHTOBOE Be-
IeCTBO ¢ IpeoOMafaHHeM TIMPO3PAYHOH OCHOBHOH Macchl. Hadawiaercs OTHOCH-
TeJbHO MHOCO JHH3 H ITOJOCOK BATPEHA.

ATTPUTOBOE BEIIECTBO yras COCTOHT W3 TPO3PAYHON OCHOBHOH Macchi,
HENPO3PAayYHOro BEIECTBA M  OTHOCHTEABHO HeOOJBINOro KOIMUECTBA 08OJ0UeK
muxpocnop. [lpo3paynas OCHOBHAsl Macca npeodranaer, Cnax-BeileCTBO PABHOMEPHO
pacnpeaedasieTes Cpeld Mpo3payHoil OCHOBHOM MacChl MeNKWMH JHH3OBUAHBIMH KO-
MouKaMi. MecTaMH KOJHUYECTBO ONaK-BeIHECTBA MOBLIMIAGTCH, M MPO3pPAuHAS Macca
HPHHHMACT XapaKTep CETYATO-PACMOJIOKEHHBIX NPOXKHIOK, KaK B OJYMATOBOM YyrJe
(cM, onMcanHe caeayiollero tuna--puc. 45). Ho B noay6aecramem yrae 3T npo-
AHIKH, OObIMHO, 3HAYHTENbHO WHPe. LIBeT NPO3PauHON MacChl OpaHKEBO-KPACHBIM,
CAOXKEHHE (UOHAANbHOE, MECTAMH KOMKOBATOe.

KyTHHU3NDOBAHHBIE 3JEMEHTLl NMPEACTABJEHH O0OAOUKAMH MHKpochop. KyTu-
Kyaa HaOJoaeTcs PeAKO. MUKDPOCTIODEE MMEIOT OpAaHKEBYH) OKPacKy W HEepesKo
BBIACJAAIOTCS CPeA OCHOBHOH Maccet. KodinuecTBo HX He Beauko.

[Io gaHubIM Mauepauuu, MHKPOCHOPHI OTHOCATCH K TeM ke THIAM, 4TO i
B MOJAYMATOBOM yrie.

MeJxue OGPBIBKH PACTHTEJBHBLIX TKAHEH NPEICTABJICHBI HeGOAbUIHMU yyacr-
KaMH KCHJIOBHTpeHa H (ro3cHO-KcuaeHa. B TowkoM miaude >TH OOPLIBKH, OOBIYHO,
HMEIT TEMHYI) KODMYHEBATYIO OKPacky, HECMOTPA Ha pacliblBUaToe CTPOEHHE.
Haxe yepHbE YUaCTKH ¢ (PIO3EHOBLIM OGIHKOM BEHIECTBA HE COXPAHRIOT KIETOUHOrO
CTPOGHHST H HECYT NPH3HAKH OCTyAHeBaHua. KoaHuecTBO mNOAOGHBIX OOPHLIBLOB
Pe3KO YBeJHYHBAETCA B MECTAX C NOREBILESHHBLIM COJEPXKAaHMEM OINaK-BeulecTna.

Boaee xpynHele pactuTenbiibie OCTaTKH NMPeACTABIEHB B Yrie, TJasHBIM o0dpa-
30M, BHMTPEHOM M OTYACTH (PIO3eHOM. JIMH3LI M NOAOCH BUTPeHA JOCTHTAKT
AOBOJILHO KDYTHbIX Pa3MepoB, 3aMeTHLI MAKDOCKONMUECKH H NPHAAOT YIr.ai0 NOJA0C-
yatocTb. B TOWKOM uuHgbe BUTPeH Npo3paueH, GECCTPYKTYPEH, HO HMMeeT Henpa-
BHJIbHO KOMKOBATHIH BHA. OKpacka BHTPEHA OPAHKEBO-KPACHAs.

M3speaxa B yrae HaOMOAAlTCA KPYMHblE, 3aMETHbIE HEBOOPYKEHHBIM Ia30M,
JUH3B (D103eHA. KoauyecTBO (ro3eHa ACHO YBEMHUMBAETCS B OOJ€e MATOBBIX pas-
HOCTAX THIZ2, HMEIOUIHX IOBLIIUEHHOE COMEPIKAHHE OnaK-BelecTaa.

[lo MUKPOCKONHYECKOMY CTPOEHMIO VrOdb NPEACTABASET ATTPHTO-NOJIGCHATHIN
JIOPEHO-KAAPEH.

OrHOCHTENBHO GOJblIee KOJIHYECTBO NPO3PAYHOrO BEMECTBA B TAaBHON Macce
yrist nprjaer eMy noayOuecTAIIMi BREMIHHH BUA. [IpUCYTCTBHE OMak-sellecTBa Mo-
BBIIAET NIOTHOCTb yras. IloayGaectsunii XapakTtep riaBHON Macchl YIris yMeHb-
WaeT peskoCTb noaocuatocTH. [flo oblieMmy oOJHKY MHKPO- M MakpocTpyKTypel
yT0OJb OTHOCHTCS K JAIOPeHO-KJAapeHy.

B naacre HaGJ0JaKTCA NOCTENEHHbIE NEPeXOAbl MOMAYOJIECTAMErO VLS B [10-
aymaTtopblir.  [JoayGJecTAIKE THR Yrasi cOCTaBasieT IAaBHYIO Maccy miacta Kewme-
poBckoro. [loayGaectsiuuit  yroab Aa€T OTHOCHTENbHO XOPOIUO CHEKIIHHUCH KOKC.
{IpeoGnapanve 3TOro THna B naacte o6yCJOBINBAET NPUIOAHOCTL Yras maacra Ke-
MEPOBCKOTO [Jf KOKCOBAHHUS.

IonyMaToBbIii HeACHONOAOCYATHIE Yroab
Ta6a. XXV, pue. 45

YTOMb NAOTHLIM, YepHbli, € JIEFKWM CepOBATHIM OTTEHKOM. BeiilecTBO yran
NOJyMaTOBOE, TOHKOIUTPHXOBATOE. BepTUKANbHBI H3J40M DPOBHBII, MOBEPXHOCTb
H3J0Ma MEJKO3epHHCTas.

['naBras Macca yras COCTOMT M3 MaTOBOTO BEUIeCTBA, MPOHN3aHHOIG TOHKHMY
GrecTamumy mwTpuxamu. Mapeaka nabawgawtcs 6osse OnpedeJeRHbIe [IOJMOCKH H
AHH3bI GNeCTAMEro Yras, MOLWHOCTBI A0 2—3 ma. Cpenu wpuxoBaToro noJayma-
TOROTO BEIIECTBA PABHOMEPHO DPAacCesiHbl MeJKHe AHH3bl (103eRa. Yrodb OTHOCH-
TEALHO ORHOPOAHMBIN, MOJOCHATOCTL He THnU4HaA. [lo obwemy 00aMKy npeAcTaBafeT
awpeH. Ha noaupoanuoit noBepxHOCTH Gieck yI'Asi NOBBILIAETCS.

46 ]



B tonkom waude (puc. 45) yroas crado NIpo3padeH. Ha6atopaercs npeodaa-
ZaHde TEMHOTO HENpPO3PAauHOTO BEHIECTBA, MPOHH3AHHOrO SPKO OKpaleHHBIMH TPO-
‘xumxamu. [To BceMy YR paBHOMEPHO pacCesaHbl J0BOJBHO Kpyniisie JHH3BL Qro-
sepa M KCHIEHAa ¢ TIOXO COXPAHHMBIUMMCS KACTOUHBIM CTPOCHHEM. OcHoBHad Macca
yras mpeicTasieda NPO3pAuHBIM M HENMpO3paykblM BemecTBoM. [Ipo3payHoe BEIE-
CTBO HUMEET SPKYI0 OpPaHKEBO-KPACHYK OKDacKy M pacnpeiedsercs B yrie B BUIE
ceTYATO PACMOACKEHHBIX TOHKHX NPOKHIOK. TemHOe Henpo3payHoe BElUIECTBO HMEET
cierka KOMKOBATbill XapaxKTep H COCTOHT HACTbIO U3 MEIKHX 0Ga0MKOB $hI03eHN3H-
POBAHHBIX KJIETOYHBIX CTEHOK, MacTbio H3 OechopMeHIBIX KOMOYKOB KOJJAOHAHOTO
penpo3apauHoro seuwecrsa. CoOCTaB HEMPO3pAYHOTO BEINECTBA 0COGEeHHO FCRO BHJIEH
B aHIIAu(pe NpH PACCMOTPEHHH C MacASHOH HMMEDCHER.

KyTHHH3UPOBAHHBIE 3JEMEHTHI MPEACTABJEHb!, MIABHBIM ofpaszoM, 06070YKaAMH
MUKPOCIIOD MM Nbliblsl. B TOHKOM mumde STH 080JM0YKH HMEIT OpaHXeBoIi
OTTEHOK M NUJOXO OTAHYAKTCd OT NPOMHIOK NPO3PAYHOH OCHOBHOW Maccol.
B aHwIHde OHH BbHLISMAOTCS pe3ue, 3aMCTHLI B OOJbIIOM KOJRMUECTBE H PABHO-
MEPHO PACTIPEALAAOTCA CPEAU OCHOBHOH MACCHl yras. [lpe Mauepaumu yrasa xui-
koctblo UlyJbue BHIJCJAAKTCA, [IaBHBIM 06pa30M, OBaAbHble TeabLA, C TAAAKOH
000J0YKOH M TNPSMOJHHEHHOM TPELWUHOW  DPasBEP3anys, OTHOCRUIHECHT CKOpES
K DBIAbLE, YeM K CIIOpaM.

KyTukyaa B yrae Habal0JaeTCH JMUWbL B BHAE EAHHANHBIX 06pbIBKOB. OCTaTKH
CTEDMEBBIX TKAHEN pacTeHMPl MPEACTaBICHbl, NPeHMYHI2CTBEHHO, JHH3AMH pro3ena,
woHAEHA M YACTBIO KCHJIOBHTpeHa. THIHUHBIA BHTPEH HAOJ0RACTCS OYEHb DEAKO.
Pr13eH H KCHAEH, OObIUHO, HMEIOT IJOXYi0 COXPAHHOCTh KJAETOHHOrO CTPOCHHH,
IME3bl 13200 CNIIOLEHbl W HECKOJbKO HApYLIAKT MapaiIeJbHOCTh HanJIaCTOBAHWI
yrasi. OCcHOBHas Macca Kak Obl 06TEKAaeT STH JHUH3b!, BHI3bIBAIOIIME H3THOAHHE ClOEB.

B npoAyKTax MalepaunH yras HadmoxawTcd OoOPLIBKH TpaxeHa ¢ apayKapoul-
BhiM PaclONOKEHHeM 110p, OTHOCALUHECH, NOBHAMMOMY, K JAPEBECHHE KODAAHT.

B yriae wacto nHalaioAai0TcA TAOTHbIE 00pa3oBaHHA, OKPYIJO-YIA0BAaTOH HIH
ABaa1bHOM (POPMBI, TAKkKe HAPYRIAWIIHC MAPAJIEIbHOCTS HAMIACTOBAHHA. 9tH odpa-
30B3HHA NPEICTABIAIOT HEKOTOPOE CXOACTBO € CKAEPOLHAMH rpubOB, ORMCAHHBIMA
1ITaxoM, HO HMEIT McHee TPABHJAbHOE W NMOCTOAHHOE CTPOEHHE. [MosuanMomMy, OHH
ABIAKOTCA cBOEOOPa3HON (POPMOH (PIHO3EHH3AUMH ApeBECHBIX TKaHEH.

Kpynuble, 3aMeTHble MaKpPOCKONHUECKH, OCTATKH ApEBECHBIX TKaHei npexacra-
BieHbl (DIO3EHOM H, B MEHbLIEH CTENEHH, BUTPCHOM. JIyu3bl (pro3eHa HacTbid OKa3bl-
B3IOTCA MHHEPAIH3OBAHHBIMH, 4aCTbiO NPEJCTABJNIOT MACKHA BOJIOKHUCTLIH yroab.
B MHKPOCTPYKTYPE X, T2KKe KaK W B 00/ee MEAKHX JHH3AX, KACTOWHOE CTPOCHAC,
OOLIUHO, CHIBHO HapYUIEHO.

[TOoNOCKM W JMH3BI BUTPEHA, 3aMETHSHlE MAaKPOCKOMHYECKH, MOJ MHKDOCKONOM,.
OOBIYHO, OGHAPYAKKBAIOT caalbie OCTATKW CTPOEHMsl TUDA KCHAOBHTPEHA.

Bo BHewHeM Buje yras npeobaafaHve HEMPO3PAUHOTO BEUIECTBA BbIPAKaALTIA
B MATOBOM XapakTepe YIJA M B €ro MIOTHOCTH. TOHKHME ROJOCKH NPO3PauHOro
BENlECTBA 3aMETHH B BHAe OJACTALHX NMPOKWIOK, NPORA3LIBAIOIINX NAOTHYIO Mato-
BYIO Maccy.

Mo BHeiKeMy BBy (ILIOTHOCTHL H M2TOBOCTB) H MO MHKPOCKOMHYECKOMY CTPOE-
HWG (npecB.1aanHe HEMPO3PAUHOTO BELIECTBA W 0OABUIOE XOIHUECTBO (hopMeHHBIX'
3J4eMEHTOB) 3TOT THII YIJIS SBJARETCA THIHYHBIM AIOPEHOM. [1pH NOBBIIIEHWH KOJH-
yecTBa GJECTAIIMX MPOXKHJIOK B Yriae W COOTBETCTBEHHOM BO3pACTAHWH TIPOLECHT-
HOTO COAEpPaHHsl NPO3pPavyHOro BEHIeCTBa, Yrofb NPHHHMAET BoJee GJCTALIHH Xa-
paKTep ¥ MePeXoAHT B NOAYOACCTAIIMHA THI yrad, OTHOCALWINHCA YKe K APEHO-
KNapeHy.

[ToaymaTtoBmit THI Yras NPeACTaBaseT JOBOJbHO 3RAAUHTEJBHOE pacmpoctba-
yenue B yrae miaacta KeMepoOBCKOro, HO KOJHHECTBEHHO YCTYNaeT npeobiaaganuemy
noaybaecTaueMy THIY.

B npyrux mnaacrax KeMepoBCKOro MeCTOPOXKAEHWH NOAYMATOBLIY THA YFJIA
HaGMOAAeTCd B HECKOJAbKO H3MEHEHHOM Bujae. MameHeHMA THN2 CBA32HBL 4acTHiO
¢ Honee BBICOKOH CTENeHbI0 yraedMKalunyd STHX MNAACTOB, YACTbH0 3ABACAT, TIOBHAYM-
MOMY, OT HECKOJbKO HHBIX YCIOBWit 00pa3soBaHHA yras.
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llpoxonsencko-Kucenesckoe mecropowaenne

Moxy6aecramu# monocyarwit yroap
Ta6a. XXVI, puc. 46

¥Yroas ACHOMOJOCHATHI, LBeT uepnbtii. Cpexn npcobaagawouwiero noayé.ecrsi-
‘uiero, oObLIYHO TOHKOWTPUXOBATOrO BECLIECTBA 3a/€TalOT OAHOPOAHOGAECTAILHE MO-
JIOCBl BHTDEHA H JHH3bi hio3eHa. PacniosoxeHre nonoc BHTpeHa 4acTo ObiBaer He-
paBHOMEpHbIM. HaGalogaercs uepezomanue NpOCnoeB, oBOralleHHbIX BUTPEHOM,
€ TPOCIOAMH NOAYOAeCTALErO IUTPHXOBATOMO BEIECTRBA, HE COAEPIKAUMMH BUTPEHA.
Noay6aecrsuuas wrpuxosaras Macca yras MmeCTaMH NpHHHMaer [IOJyMaTOBBIH Xa-
pakTep. JluH3bl HO3eHa paccesHb B YTJI€ OTHOCHTEZBHO DAaBHOMEDPHO, HO B GoJee
MAaTOBBIX yYaCTKAX KOJMMYECTBO MX MOBBHLAETCA.

B ToHKOM waude noAy6aecTsIUME  yroab mpexcTapasier npeobrafanue upo-
3payHOH, OPaHKEBO-KPACHOH OCHOBHOM Maccel. Cpead OCHOBHOH MaccCh paccestHnt
HEMHOTOUHC/eHKDIE (DOPMEHHbIE 3JEMEHTH N OTAEALHbLIE OGJIOMKM M KOMOYKH He-
NPO3paYHOro BeLieCTBA.

Ilpospaunan ocuoBuan macca umeer ACHOKOMKOBATEIA Xapaktep. Yacto uabno-
- AAOTCA MeJIKMe AHH3K H KOMOYKM THNa PACIIBIBYRTOTO, CHJIBHO OCTYAHERWIErO
KCHJIOBHTpEHA Xy, BXOAAUIHE B COCTAB OCHOBHOH MAacCLL. Juwb B peagkux mecrax
OCHOBH251 Macca OGHApY)KHBAET TEKyuecTb, CBHACTENLCTBYIOILYI0 © Mepexoie perue-
CTBA Y€PE3 CHJABHO PA3NKHUIKEHHOE COCTOSHME,

Henpospaunoe Bewectso nabmogaercs B OTHOCHTENbHO HeBOMbUIOM KOAnYe-
ctBe. OTje/bHble HENPO3PAYHDLIE YACTHYKH HMEIOT BHA MEAKHX O06JOMKOB (h1o3eHu-
- SHPOBAHHLIX KAETOYHBIX CTeHOK. Jluwb B pegxux CAyHdanX HabMOAAIOTCA XJAONbEBHA-
Hbl€ KOMOYKH HEMPO3PayHOro BellecTRa.

B Gonee matoBLix yuwactkax YriIsi KOHYeCTBO HENPO3PAuYHOro BewiecTBa pe3ko
MOBLILUTALTCS,

KyruuusupoBannsie GhopMennble suemenThl NIPEACTABJIEHD! HEeMHOIOYHCAEHHBIMY
060NI0YKaMH MHKDOCNOP U €AMHHUHBLIMH OGpPBIBKAMH KyTHKYJAB. O60J04KH MHKDO-

yraehHupoBaRHbIX PA3HOCTAX THIA.
OctaTkH CTe6aAeBMX TkaHei Habawonaoaca B SHAvNHTEJIbHOM KOJauyecTse. [To

HACTO AOCTIraioT PasMepoB, 3aMeTHLIX AJf HEBOOPYXKEHHOrO raasa. OAHAKO KOaH-
HeCTBO (DIO3EHH3UPOBAHHBIX OCTATKOR B NONYGASCTAEM THNE YrAA SHAYHTEABHO
MeHbUle, yeM B noaymatoBoM. OCTyAHEBINHE OCTATKH TKAHEH MHOFOYMCJAEHHB M
IPEACTABAEHD KCHIOBHTDEHOM H BATPEHOM. [locaeTHuii obpasyer onpexenengnie
OJOCKH, OTIPAHHYEHHBIE OT OKPYKAIOWEro aTTPHTOBOrO BEWECTBA, XOPOUIO 3ame-
TEH B KYCKE YIVIA W NPHAACT €MY SICHOMOJOCYATBIH xapaxktep. Kcuaosutpen uabaro-
AETCH, NPEUMYUIECTBEHHO, B BUAE HEKPYNHBIX JIMHA ¢ AOBOJIBHO PACTIABLIBUATLIMM

OuYepTaHHAMY,

OTHOCATCA CKOpee K AlopeHy, HO B obweli Macce YrJIA  3aHHMAIOT MOAUYHHEHHOE
TOAOXKEHHE,

: Nosbienne mompocTn aTux NPOCJIOEB H HACHLIUEHHOCTH HX PACTHTENbHBIMU
“OCTaTKAMHK CO3JAET MOCTENeHHBIe TIEPEXOLB MeAAY MONYyOMCCTAIMMU M noaymaTto-
BHMH THIAMH yras. B o6uieir macce yrae#t 6anaxoHCKOR CBATH noaybaectauui no-
~JIOCHATHIH yroae urpaer SHAUHTEILHYI0 pOnb, lpenMyliecTBeHHO 3THM THMOM C10-
HEHbl NMAACTH, paomue HAHJYUYUIHHA KOKC.
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floay6aecTaiMit HEACHOIUTPUXOBATHIA yrojn

. Tabx. XXVI, puc. 47

[lo BHemHeMy BHAY YroJb TYCKJIOMOAYOJIECTAUWIH, HEACHOLITPUXOBATHIH, LBET
yePHbIA, C JErKHMHM CEPbIMH OTTeHKAMH. [AaBHYI0O MacCy yrias B KyCKe COCTaBJseT
TI0THOE HOJAyOaecTAutee BEWECTBO C IVIAAKOH MOBePXHOCTbI WaaoMma. llrpuxosa-
Tbl Xapakrep NPHUAAIOT YN0 MEJKWE JUH3OUKH-IITPHXM (IO3€HAa M BMTpEHa, pac-
cesiHHbiE IIO BCEH Macce Yris. ¥Yro/b CXOJeH € fIOAyMaTOBLIM OAHODOJAHBIM THIOM,
OT/IMYAACh OT HETO TOBLILIEHHbIM OJeCKOM M §onee ACHO BHIPRXKEHHOM LITPUXOBA-
TOCTHIO. ,

B ToHKkOoM wmndie yrodb npeicTaBaseT paBHOMepPHOE pachpefedeHHe nmpoapau-
HOTO ¥ _Henpo3pavnoro Beulecrtsa. [Ipospaynoe BelecTBO KOJMUECTEEHHO mnpeobia-
Aaer. Henpospaunble yacTulibl paBHOMEDHO Paccesib! CPeAM NPO3PAYHOH OCHOBHOIH
Macchl. B 60OJBIUMHCTBE CiyyaeB HeMPO3PAYHOE BEILECTBO NPEACTARIEHO MEAKHMH
0CN10MKaMHK (DIO3EHU3HPOBAHHBIX KJCTOUHLIX CTEHOK M JAXKe MEIbYalIIMMH JHH30Y-
Kami (roseHa, PaBHOMepHOE pacnpefesieHHe HeMPO3PauHbIX HACTHI Cpeiu npospau-
HOH OCHOBHOW MAcChl NPWAAET MOCAEAHEH HEACHOKOMKOBATHIN XapakTep.

M3 KYTHHM3MDOBAHHEIX 3/]€MEHTOB B Yrie HabMIOAAKOTCA HEMHOTOYHCIEHHBIE
000J0YKM MHKPOCHOP, PABHOMEPHO DACCEAHHBbIE CPeAM KOMKOBATOH OCHOBHOM
MacCel. DK3WHBl CIOD CHJBHO CAUIOLIEHHLIE, WTPHX0OOpPAsHble, UBET MX B e
APKO JKeJTHIN,

OctaTkH cTeGaeBbIX TKaHeH NpeACTaBAeHbt B yrie, NPeHMYLLeCTBEHHO, HeGOb-
WHMH JHH30UKAMH BHTPeHa H ¢i03€Ha. JIMH3bI BUTPEHZ V MMEOT CHJIBHO BBITFAHY-
TVIO (POPMY M He COXPaHAIOT OCTATKOB KJIETOYHOTO CTpoeHHa. Pro3eH paccesH Mo
BCeH Macce yrist B BHUAE MEIKHX C1a60 CMAIOWEHHBIX JMH3 C CHJIbHO HAPYLICHHBIM
KJCTOYHBIM CTpOeHHeM. HeKoTophle JMH3bI HMEIOT YIA0BaThie OYEPTAHHA. B MeHb-
ieM KOoJWUYecTBe, ueM (ro3eH, HabMoAarwTCca HeGOabIIHEe JHUH3Bl M KOMKH KCHJAEHA X
€ CHJBHO paCnabIBYaTbIM CTPOEHHEM, HMeloWHe B TOHKOM UAH(pe KPaCHOBAaTO-
KOPHUHEBYK) OKPacKy. Bosiee KpynHble AWH3LI BUTPeHa M (I03eHa AOCTHIAKT pasde-
POB, 3aMETHbIX [l HEBOODYMEHHOTO Iaa3a, W MNPHAAIT YIIK HEeACHYI ITPHXO-
BAaTOCTb. MeJiKast pa3ApOGJEHHOCTL PACTHTENLHBIX OCTATKOB M PaBHOMEPHOE pacipe-
AeJeHHe HX B yivie COOOULAOT YIJK0 OTHOCHTENLHYIO OAHOPOAHOCTH. IlpeoBaaxanue
MpO3PaYHOro BellecTBa OOYCROBAUBAET MOJyOJNECTALIMH XapakTep yras.,

[TonyGuaecTamuni HeACHOWITPUXOBATHI THUN yraa HabAORaeTca B nJacTax,
OTHOCHTEJbHO, PEAKO M, OGHIYHO, MOCTENMEHHO MEPEXOANT B MOJYMAaTOBBIH OIXHOPOX-
Hblil yToab. [Ipy nepexoge 60ablICd YaCThbiO HaOJK02eTCHd NOBLILUEHHE 30AbLHOCTH
yrad. B waubonee TMOMYHOM BHIPAKEHMH TMOJYDJECTAWINN LUTPHXOBATHH YroMb
otmeuer B maacte 1V BuyrpenHeM B HaxkAoHHOH waxte 3 KuceaeBckoro paiiona.

lloaymaToBbiii IHH3OBHAHO-NOAOCYATHIA Yrofib
Ta6a. XXVII, puc. 48

Yroab NAOTHBIK, NOAYMATOBBIN, Pa3GHBAIOILKICA HA KYCKH HENPaBHALHOMN
¢)OpMbI; LUBET YEPHBIY, € JETKHM CepoBaTHIM OTTeHKOM. Ha BepTMxasbHOM nanoMe
3aMETHLl TOHKHME WTPHXH H pexe QoJiee KPynHble JHH3B OJecTsimiero yrad. OcHos-
HOE BELIECTBO YISl MATOBOE, HA CBEXKEM HM3J0Me TOHKO3ePHHCTOE. [loaymaToBbUH
XapaKrep NPHAAOT yrat OJeCTAIMe NPOXKMIAKY M IWTPHXH. KpoMe HUX B yrae
HaOMoAaI0TC MHOTOUNCACHAbIE THH3L (DI036HA PA3JHYHBIX Pa3MepoB. SICHO AMH3O-
BHIHAst (opMa BKAOYEHHH (io3eHA ¥ OTYACTH GJECTAWEro Yras XapakTepHa AJs
Thna. [OpH3OHTAAbHbIE IVIOCKOCTM B KyCKe YIVIsi, OGLIYHO, MIOXO BHIPAMEHbI, He-
posHbl. Haubousee npaBunbHble rOPH3OHTAAbLHLIE MNOBEPXHOCTH HECYT MHOMQUYHCIEH-
nuie 06J0MKH (ro3eHa.

B ToHKOM uH(e yrodb NpeacTaBAsET TeCcHOE HepeXOBAHHE MPO3PAYHOro M
HENpo3payHoro BellecTsa. [Ipospaunoe OpaHXKeBO-KPACHOE BeIIECTBO OCHOBHOIK
Macchl 00pasyer pPOA CETH H3 TOHKHX MPOXUJIOK, HMEOWIMX O00Jee HIK MeHee
BLITAHYTOE pacnoioxeHue. [IDOMEXYTKH MeXAYy APO3PAYHLIMM DPOKHAKAMH 2a-
HATH KOMKOBATHIM TE€MHOOKDAILIEHHBIM BEULECTBOM M JIHH3aMH (I03€HA A KCHJEHA.

4 dak. 2129, ATane MUKpPOCTPYKTYPH yrael CCCP. 49



Cpean KOMKOBATOrO HEMNPO3PAUHOTO BEINECTBA PACCESHBI  OGOMOYKH  COp,.
peaxHe OGPHIBKM KYTUKYIM M KPYNMHKH MHHEPANbHLIX NpHMeced. KyTunnanposan-
HE1€ SJAeMEeHThl MO LBeTY OJHM3KK K NPO3PadHOi OCHOBHOWU Macce u naoxo Bbiae-
asTea B TOHKOM widHge. OCTATKM pacTHTEJAbHBIX TKaHell MHOTOUHCHEHHDBI, pa3-
HOOOpa3nbl MO pa3MepaM M INpeJCTaBAeHtl BCeMH (OPMAMH NPEBPALIEHHA OT
BUTpEHA 10 (PIO3eHa BKAOYMTEAbHO. JIWH3BI BHTPCHA CHABHO YOAOWEHB! Y [pK
HEOOABMMX PA3MEPAX NMOYTH HE OTIMYHMBI 0T §0Jee MOMHBIX BPOXKHIOK OCHOBHCI
macchl. KCHIOBHTPEH B TOHKOM waude oBHapyxuBaeTcs pexe, WO B aHmwaHe
Ha0a0JaeTC B OTHOCHTEJLHO GOJBLIIOM KOJHUSCTBe.

HauGonee wactel ocraTku TKaweit B bopme  KenreHo-(osena u rosena.
B 60abLIMHCTBE CJyyaeB KAeTOuHOE CTPOEHHE TKAHH CHJIBHO HapylIeHOo. Pexe na-
OJI0ARI0TCA  JMH3LI (DIO3€HA € XOPOLWO COXPAHHBIUHMMCS KJCTOUHBIM CTPOEHHEM.
Pasmepst MHH3 OdeHb PA3HOOGPA3HEL. Hapsigy ¢ MHOrOMMCIEHMBIMM MEJIKHMM aMH-
301KaMH, AAVHOK MeHbIle | mu, HaGAIORAI0TCA JAMH3K HO 2 gaxe 3 cu B AJAHHY.

Kpome onpenesieHHbIX JIHH30BHAHBIX OCTATKOB PacTHTEAbHBIX TKarei, B yrae
BCTPCHAKITCA OKpYLable WIH OBaJbHbie TEJa, CBA3aHHBIE ¢ OCTATKAMH TKaHeh pstaoM
TGCTENCHHBIX TepexoXoB. HabawoaziwTca ABa rinaBuble Tvna 3Tux Teq: ¢ BELIECTROM:
THN2 (PIO3eHa M C BEMECTBOM THna BuTpeHa. [lepBrte b MMEIOT BHA CHABHO OMJIILIB-
UWIAX TET C 3AKPYIVIEHHBIMH OUYEPTAHUAMH. T10 XapakTepy BeulecTsa OMH3KH K hro-
3€HY W HECYT OCTATKH Ae()OPMHMPOBAHHBIX KJETOUHBIX TMOMOCTEL. Bropule b, umewr
CXOACTBO C CMOJIRHBIMH T€JI@MH, HO N0 LBETY He OTAHYUMLI OT NpO3PavyHOi OCHOB-
HOW Maccel ¥ BHTpeHA. KOMKMUECTBO MOZOGHBIX TeA MecTaMu ObIBAET BeaUKO.

Kpome opranuueckHX cocTaBAsioNIHX, B STOM THNe yrast 9acTo HabawaaTes
MDhMECH MHHEPAJbHBIX KPYIHHOK. B HEKOTOPLIX PasHOBMAHOCTSX THNA 374 npH-
Mech OblBaeT OTHOCHTEJLHO BeRMKa.

3HAUNTEAbHOE CONEPKANWE HEMPO3PAYHOTO KOMKOBATOLO BEIICCTBA W MEAKHX
00JOMKOB (Dl03€HA NPHARAET VIVIIO MATORbI XapaKTep W OOYCTOBAHBAEeT TOHKYIO
SE€PHHCTOCTL  NMOBEPXHOCTH  H3a0Ma.  CeTyaTo-pachooKeHHble pO3paunbie mpo-
AKHIKH COOTBCTCTBYIOT OJECTALUMM MITPHXAM, 3aMETHBIM B VI.Je.

fIpn NOBHIWEHHM MOUIHOCTH W YBEJAMUEHHH KOJMuECTBA NPO3pavHbIX TPOKH-
JOK ONHCDLIBAEMDIR THN YIS RAET NMEPeXoAbl X MOJYSAeCTAIIHM THham. B nJjactax
flpokonbeBckoro  MecTopoxzenus MOMYMaTOBbIH  THH3OBHAHO-NOJOCHATLI  YTOJb
HIPaeT 3HAYHMTEJLHYI0 POAb B 11JacTaxX CpPejHeldi uacTH CRUTLL. B MIacTax Bepxuei
MOACBATHL STOT THI Yras oGpasyer JHWbL OTAeabHble npocaou. B APYTHX MCCT0-
POXUEHHAX 6alaxOHCKOH CBHTHI NOZOOHBIH THIT Vraga rabiaoiaercss Takmie OTHO-
CHTEIbHO uacTo.

[fonymaroBbiét 0aHOpO AHBIH yroab
Ta6n. XXVII, pic. 49

¥Troan oueHL MIOTHIN, OAHOPOIHO-NOAYMATOBRIH, CEPORATOrO uBeTa. Pacxa-
ALIBACTCH HA KYCKE HenpaBWJIBRON (hopMel.  M3aom VIS MaCTOo NOJYPAKOBHCTLIN.
foBepxnocts u3aoma Criaxennas, otcseynBawnas. Muoraa B yrae wabamwnaworcs
OUEHL MEJKHe paccestHHble JMR30UKH (H03eHa.

B ronkoM wande yroas NPEACTABAALT OECNOPSAOUHOE HATPOMONKALHHE MEAKO-
Pa3ipOOJEHHBIX PACTHTENBHBIX OCTATKOB W KOMOYKOB Npo3pauHoro u Henpospat-
Horo remecrsa. [Ilpospauynoe BewecTBo umeer KP2CHLIH  UBeT M pacnogoxeHo
OTISIbHBIME KOMOUKAMH W TOHKHMH NPOMKHAKAMH Cpean npeobaatawmero Henpo-
3paudoro pemectra. llocaenuece cocrour TIPCHMYIIECTBEHHO M3 OO0JIOMKOB ()i030HH-
SHDOBAHHDLIX sKAETOUHBIN CTEHOK ¥ MEJKHX JMHIOUEK (pro3ena.

KyTunusuposanunie saementi NMPEACTAaBACHL  0O0I0UKAMH MHKpoOcOop, pac-
CESTHHLIMH  CPEJH KOMKOBATOH OCHOBHOM Macchl, OBoa0ki Cnop s OTHOCHTEILEO
HEMHOTOMUC/ICHHD, €200 CNAKICHYTH U He WMeoT CTPOTO NOCAGHHOTO PacHOanKe-
BER. KpOMe OTieabHBIX 060a0ueK, BCTPEUAIOTCR! KOMIAKTHLIE CKOTVIEHHST HX, COOT-
BETCTBYIOIIME COACPKHMOMY HEI03DEOrO CMOPAHTHY,

Hanfonee yerkumu u muorouncaenynmu PACTHTEILHBIMU OCTATKAMH SBISIOTCS
GOIOMKH cTefaeBmX nacteil pactenni. B GoabuiHHCTBE cavuaes oup OpeACTaBICHbI
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(po3zenoM. JluH3el (HO3€HA, 06LIUHO, UMEIOT HECKOJbKO HAapYIeHHYI0 KIeTOUHYIO
CTPYKTYPY, THIA AYroBOW CTPYKTYPBI. WHoraa HabamRaTCs OCTaTKU € pacliuiBua-
THIM KNeTOUHBIM CTPOEHHEM THIlA KCHJIEHO-(I03EHA. Kpome Taxux OoJjee onpeje-
NEHHBIX JHMH3, BCTPEHAIOTCS BKMOUERHs C OKDYII€HHBIMH OUEPTAHHAMM, no Xapak-
Tepy BEWlecTBa M CTPYKTYpbl GJAHSKUE K KCHAEHO-(D1I03ERY.

Boabmoe KOAMUYecTBO (parmMenToB (hro3eHa, COXpaHSIOLIAX J0CTaTOUYHY1O
TBEPAOCTb BO BCEX CTAAMAR 0oO0pasoBaHyi, 0BYCAOBAMBAET OTCYTCTBHE MPABHIABHOR
CAOHCTOCTH B PACNOJOXKEHHH KOMOUKOB OCHOBHOH MacChl M oboaodex cnop. OAHAKO
B 00lleM PACNOJNOKEHHH COCTABAAIOWIMX yrad BCEC iKE Had.moAaeTCad ONpejCIeHHan
NOCHONROCTDb.

KpoMe OpraHHUYeCKuX OCT4TKOB, B Y€ MNOCTOSIHHO NPUCYTCTBYIOT MHHEpanb-
HEle MPUMCCH, B BHAE MEIKUX KPYNUHOK, PABHOMEPHO pacnpejeJeHHLIX CpedH Opra-
nyueckoro Bemectsa. HabmwoganTes Taloke rHe31006pasyble MMHHACTLIE BKJIOYEHHUS.

PacTHTeabHble OCTaTKM, BXOJsLHe B COCTAB YFas, JIOBOJABHO PABHOMEPHO pas-
ApoOaeHK ¥ PEAKO MOCTHFaloT PasMepon, 3aMETHBIX HEBOOPYKEHHBIM T1a30M. I1a
pA34pOGJIEHHOCTL MaTepHana NpOsBAAETCI B OAHOPOXHOCTH BHELIHErO BWAA YTJisl
TpucyicTue (hro3eHOOOpPA3HOro BemecTBa AC1acT yroab MaTOBbIM, HO TOHKO pac-
npeneneHHbIC KOMOUKH NpO3pauHOH OCHOBHOK Macchl coo0IMatoT emy cirabnit Oneck.

[Ipu yBeJIHYEHHH KPYMHOCTU PACTHTCAbHEIX (hparMeHTOB, KaK (PHO3eHH3HPOBAH-
HB'X, TAK H BUTPEHW3HWPOBAHHBIX, MOJYMATOBEI OJXHOPOAHBLI THIL Yras NEPEXOaHT
B WITPHXOBATYIO M AAXe JMH3OBHAHO-NOJAOCUATYI0 PASHOCTD.

MonymaToBbl OABOPOAHBIN THIT YTJs nabawaaeTcs B maactax Knceaesckoro
11 TlpoxoroeBcKoro MeCTOPOXZEHHI OTHOCHTEAbHO 4Yacro. Obuuno oH 0fBpasdyer
onpefeneHHbie NMPOCAOH, PEAKO ROCTHTAOUIHE momHocTH Goabwe 0,20 m. HauGoaee
OZHOPOJHBIA XapakTep yronb 3THX NPOCIOCS, OOBIMHO, BWMEET B CepejuHe a0,
a B BePXHEH W HHMKHEU YacTsIX ABJIAETCA LWTPHXOBATLIM.

TIpocsoy MNOAYMaTOBOTO OJIHOPOJAHOTC YIS, O0OBIUHD, XODOWO BLIJEPKIL-
3a10TCS B T1ACTAX H MOCYT CAYXKHTb PYKOBOAALIMMH 1S CONOCTABJIEHHUA NAACTOB.

Yrau KonbuyyruHCKOW CBHTHI

paecTAWUH HEACHONOAOCYATHIA yroab
Tada. XX VI, puc. a0

[To BHEWHMM MPU3HAKAM YroJb HepHbli, 0JeCTAWHH, OTHOCHTEILHO XpPYOKHH.
"napuas Macca yras COCTOHT M3 HEACHOIITPHXOBATOTO daectauero pewecrsa. He-
B0JLIIHE JWH3OUKM M TOJOCKH OJHOPOAHOrO BHTPEHA HEACHO BHIACARIOTCS CDEAM
odntei Gaectsieit maccul yrag. $roscn Ha003aeTCA OUtHb PEIKO, B BHIE €AMHHUY-
HIX, OTHOCHTCILHO KPYIHBIX JHH3. YT0ah HMEET HEePOBHOCTYIEHYATbHIK  H3AOM.
Had1oRa0TCsl PAa3HOBHAHOCTH H NPOCGIOH € fonee NIM MeHee BhIPaXKeHHOU LUTPHXO-
BAaTUCTLIO TJIABHOA Maccul yrJas.

R ToHKOM waude Yrodb BHOAHE NMPO3PatcH. Habawoaaetca peskoe npeobaa-
naHHe OPAHKEeBON OCHOBHO#M Macchl, Cpeayn OCHOBHOH MaccChl bonee wuiay Menee
paBHOMEPHO paccesnbl 0DOJOMKH MHKpOCNOp # TOHKHME TOJOCKH KYTHKyawl. He-
{po3pauHble YaCTHUKH HAOMOAAOTCSH B OUCHD HeGoabImOoM KojdddecTse. (OCHOBHEN
Macea GOBIICID YaCcTbi0 OAHOPOAHA ¥ OeCCTPYRTYPHA. Jlue u3spedaxa Hal10ai07Csl
AMH30BMIAHBIC YYACTKH C HESICHOKOMKOBATBIM CTPOCHHEM. ATK JAMH3B COOTBETCTBYIOT
enle He BNOJHE CMEINABLIMMCA ¢ OCHOBHOI Maccoil o0phIBKaM Tedn(UUHPOBAHHBLIX
pacTMTEIbHLIX TKaHei. OJuaKo paciisBHaToOCTL HX HACTOLbKO BeJMKa, uTO Bbiae-
9975 1X 13 OCHOBHOM MACChl HE BCerja BO3MOAHO. (peiH OCHOBHOH MacChl 0O-
CTOSHHO BCTPCUAIOTCS TAKAC YYaCTKH, COCTOAIMME W3 UCPEIOoBaHhA TOHKHX pac-
MoBBHATHX OPaHAKeBLIX W KPAaCHOBATLIX NMOJOCOK. Takue YUacTKH COOTBCTCTBYIOT
{1OJI0CKAM  KYTHKVABL, Kak Obl pacTBOPSAIOUIEHC B OCHOBHOM Macce. PasnoxeHue
CTOMKOTrO BEUIECTBA KYTHKYALI W CMEILEHHE Cro ¢ OCHOBHOH Maccoi, MOBHIKMOMY,
H puadeT moCIelHeH PO OpPaHMKEBLIH OTTEHOK.

Kpoe pacnabiBAIOLIKXCT NMOAOCOK KYTHKYJIR, NOCICAHIA HAOJI01AeTCs B yrie
¥ B XOPOIO COXPAHHBIIEMCA COCTOSIHHH (pnc. 50 A). B 3atux Cayuasax noaocky
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KYyTHKYIBl HMEIOT APKO x.{emsm uBeT u HETKHE o'rz_epmnnﬂ. Taxoif we }Ke.;'ITbe:[ .HBCT
HMEIOT M 00O0JOUKH MHUKPOCHODP, DABHOMEPHO DACCEAHHBIE [0 BCeH Macce yras s.

OCT4TKH CTeOACBEIX TKaHeH NPUCYTCTBYIOT B yrae B o4eHb HeSOJbLIOM KO-
yecTBe. Kpowme OTMEUEHHLIX Bblllle JHH30UCK KCHAOBHTPEHA, BXOIAIIMX B COCiaB
OCHOBHOH MAcCpl, BCTDEUAIOTCH MEIKHE JHH3BI (PIO3CHA M KCHIeHa H OBJIOMKH (hroze-
HASMPOBANILIX KJACTOYHLIX CTEHOK. B OTACABHAIX yYacTKaxX yras KoOJHYeCTBO thio-
3€H4, KCHACHA H HENPO3PAUYHLIX YACTHYCK TOBMILIAETCH {puc. 50B). Takue ¥YacTKH
COOTBETCTBYIOT 00/€e WITPUXOBATHIM MO BHCIIHEMY BHAY NOJOCKaM B yrae. QgHO-
DOAHOGIECTAIUHE MOJAOCKH BUTPEHE, 3aMeTHble na [OJIHPOBaHHON NMOBEPXHOCTH Yyraf,
B TOHKOM Ulade, 06RIYHO, BOOJHE BECCTPYKTYPHBI H HESCHO OTTPpa’HHYyeHbLl OT OCHOB-
HOH Macewl. [lo Gaectsimemy BHCLIHEMY BHIY M npeobaaisHUI0 OCHOBHOK Maccobi
Yrodab fABJIAETCA TUMNHYHBIM KJAapeHOM. 5

B vrasx Jlennuckoro MCCTOPOAKAGHUS W BeOONIe B maiacrax Koavuyrhuckoit
CBHTD! OJaeCTAIMIT KAAPEHOBBI Yro pe3xo mnpeodaaaaer.

Moaydaecrammit nmoaocuarsis yrois
Tada. XXIX, puc. 5

[To BHewHemy BHIY Yrodb 3T0ro THma mpeacrasaser SICHYH) TOJAOCUYATOCTS.
Habawozawres Gaectuutne, noaySaecTaimme u MECTAMH JAJKe NMOJYMATOBLIE NOJOCHLI
H PACCeHHHbLIE JTHH3LI ro3eHa, Aocturawume 1,5—2 e B Aanny. Huorga gicsen
obpasver Touxue NIPOCIQH.

Baecrsimune cocraBunie uacty YIS npeacTaBjeHsk, NPEHMYUIECTBEHHO, BUTpe-
HOM, HaCTO mpeAcTaBAAIOWNM DOJOCH 20 | o MownocThr. [loaydaectsume U Go-
I€C PeAKHE NMONYMATOBBIE MOJOCKH HMEHT TOBROWITPHXOBaTOE CroKeHue.  Cpeaw
YPOJBLHOrO BEILECTBA YACTO HalM01210TCH TAHHHUCTDIE THH30UKK U POCIOHKH.

B roukom wandge YrOab TaKKe SABAACTCH  SACHOMOAOCUATLIM. Habnwonaerca
HEPEIOBARHC NONGC THHHYHBIX KJapeHa u BHTPEHA € NOAOCAMH, HUMEIOHIHMHM KOMKO-
BaTYi0 OCHOBHYI0 MACCY M NOBBILICHHOE COACP/RAHKE OBOJOUCK CIIOP H KOMONMKOR
HEMPO3PAUHOTO BewlecTBA. K nocacauum [1010CaM, ODBIYHO, OPHYPOUCHI M KpymHLIC
JAHR3BI ()I03CHA, 3aMeTHbIC HEBOOPYXEHHBIM aason. .

Butpen v o6pasyer ONpEACIEHHBIC  SICHO OTPAHMNCHHBIE HOJ0CL | JMHH3LI,
HMEET B LUIH(E KPACHOBATO-OPAHKEBLIH WBET U [MOMTH HMKOMJa HE HeceT OCTaTKOR
KJICTOUHOTO CTPOCHHS,

Kaapen npegcrabien mimuunoi PASHOBHANOCTLI0 € Pe3KHM npeodaataimies
NMPO3PAYHOH OCHOBHOM MacChl W HEMIIOTOYHCACHHLIMH  000.004KaM Ciop M 1n01o-
Ckamhi xyruryanl. Ilogocul kaapeua, 0ObluY, GHIBAT LIMPOKH K 3aHUMAIOT 1.10-
wdah Goaviie noas spenns MUKpockona. 1Ipocaon ¢ KOMKOBAaTOH OCHORHO Mac-
COH H NOBBILCHHBIM COACHKARME M PACTHTCALHBIX OCTATROB 3ANNMAIOT 1OIMHHCHHOE
HOJORCHUC H JHIUL B PEIKHX CAVaanx MOPYT OBLITh OTHCCCHR! K THIHYHOMY JUIpPEeRy.
[lo cootrouenniw ocuopnOI MACCHLI, HEMPO3PAYUHOro BeUICCTRA M hopmemiix age-
MEHTOB OltM AIBASIOTCH CKOpee AOPEHO-KAAPEHOM, peske KaapeHo-TopenoM. Ocnosras
MACCa TakUX MOJIOC HMeeT Godee TCMHDI, KOPHYHEBATLIH OTTCHOK, YeM R K.lapere,
H MEIKOKOMKOBATOE CaosKenne. YacTui HETIPO3PAYHOTO BeULeCTBA MCAKM M pas-
HOMEPHO PaCCeRHbI CpeIn GVpoBATHIX NPO3PAYHBIX KOMOUYKOB.  (OG0J0UKH crnop s
Gecnopsigouno PACNPEACARIOTCA CPLAM KOMKOBATOI OCHOBHOH Macenl.  KoawuecTno
UX Godabllie, ueM B KAaPEHE, 1O BCE KC OTHOCHTEMLHO HOBEIHKO. Cpeanr atopeno-
KJAPEHA 3a7Eral0T KPyHHBLIE M MCJKHE JUH3LI (prozena u KCHICHO-(03ena f, pejwo
Habmozaemue B KJIBPEHOBLIX yuyacTkax yris. Kpome TOTO, BCTPCUAIOTCH OKPYII0-
YUJoBarble Tesa b, Hapywawuiie NOCIONHOCTL PACTIONGKEHHIT MeaKIIX pactirre.s-
HBLIX ocraTthoB.  Cpeay KOMKOBATONH OCHOBHOf MACCHI paccesiibl MeJdKue MiHEPaIh-
Hble Kpynunkd.  [lpucyrersue MHHCPAILHLIX NMPHMEceH LOBLILACT MATOBOCTE ITHX
npocaoes,

Slcnonoaocuartwiit XapaxkTep yras csssas, NPEUMYILECTBEHHO, C HAJMHULCM npo-
CIOEB MIOPEHO-KAAPCHA W KAAPEHO-ROPCHA M MPHYPOUCHHLIMM K 3THM npocaos
BRAOYEeHHsMH  (hiosena. [Ipy YMCHbWEHHI KONHYECTBA M MOIMHOCTH TAKHX npo-
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CA0€B, CO33QI0TCH NOCTENMEHHbIE MEPEXOAbl OT NoAyGAeCTALLIO MOJOCUATOrO THIA
yras K OaecTAuleMy HEACHONOI0CYaTOMY.

B naacrtax JIEHHHCEMX Koned noayGaCCTAWMA MOA0CHATHIT  THI YTl HMEET
MeHblllee 3HaueHHe, 4cM OJeCTHWNH HESICHOMOAOCYAThIA,

MHHYCHHCKHN BACCEMH

BaecTAKH HEACHONOAOCYATHIH Yyroab
Tada XXIX, puc. 52

Vronb OJACCTAUH, OTHOCHTEXbHO RJOTHBIH, NOYTH OJHOPOAHbIN. Baeck yrad
pKUE cMOJIHCTBUL H3a0M CrAaMeHNo-cTymendathii. [1010¢9aToCTh B KyCKe [OHTH
He 3aMeTHa. Ha TNOAMPOBAHHON NORBEPXHOCTH SCHCC BLICTYRAET YepcloBaHHC foaee
OAHOPOIHBIX GJECTAIIMX NOJAOC € NOAVOIECTALNMH  WTPHXOBATEIMH  NPOCIOAMH.
[To BHemHeMy BMAY yroJb MPeACTaBAAET TUIIHYHBIA KJAapeH.

B toHkoM unmde yroas npodpaued. Hadawaaercs npeo6aafganne npo3paudHoi
OpaHKeBO-KPacHOH OCHOBHOW MacChl. Cpean OCHOBHOM MaCCHhl paccesiibl XKENThe
KYTHHU3UPOBAHHbIE JIEMEHTHI W EIHHAUHLIE MEIKHE obaomku (hroszewa. Kpome Ttoro,
120,110 120TCA KPYIIible AYCHCTBIE Tead, OTHOCHMbIE K BOAOPOCIAM.

OcHoBHaa Macca sBasgeTcs npeodaanarouledl COCTaBHOH HaCThO YroabHOrO BE-
mectsa, MectaMu 0OHA CTIOIIHAS, OJAHOPOHAS, MECTAMH HMECT KOMKOBATOC CIOKE-
ave. HaBMomoTca OTAedbHbie YUacTKM, HC COACpKalMe (POPMEHHLIX 37AEMEHTOB,
HO HE WMeMLIHe ONpeiedeHHbIX T'DAHHMI, XaPaKTEPHHIX A5 BHTPEHA.

KyTHHH3HpPOBaHHBIC 3/E€MEHTLl MPEACTABICHBL 060J0YKaMKB MHKpPOCTIOP H MNO-
JOCKAMU KYTHKY LI

MHKPOCNOPBI  PACCesHLl CPEAM  OCHOBHOW MAacChl HE BIOJHE DPABHOMEDHO.
HaG1onarTesl Moaockl ¢ MOBLILIEHHBIM COJepkaHueM 000J0ueK H NOo0CLI 6eaHbie
Hyur, Tpalnsl MexAy 3THMH TOJ0CAMH He Pe3KHe H M3BMEHEHHE B COLCpKaHHHA
CIOp B COCEAHHX YUACTKAX VIVIA, OOLINHO, TPOHCXOIHT MOCTENCHHO. O6GoaoukH cnop,
CHJRHO CILIOLLEHB]; BHYTpesHeH NOJOCTH cropbl B waupax he 3aMero. pet cnop
cBeTIOKeITHI. [IpM Mauepaund vras AWAkocThio Llyabie  BLIAGISOTCS CTIOPLI
npexpacyoii coxpasHocTd. HanGojdce uacTo BCTPEUANOTCA KpyMHLIE MHUKPOCHOPLI
¢ WIMPOKO# OTOPOUKOH M 6oJjce MeTKWE CIOpEl € MOBEPXHOCTHIO, moOKphiTOH Oyrop-
kaMH. OTHOCHTEJIBHO YaCThl U CTOPbLl TPEYTOJbHOM (hOPMBI ¢ PEIKUMH WHITHKAMK H
XOPOIIO BHIPAKEHHON TPCXJYHERON TPEIUMHOH passep3anus. Meracnopbl  Hadaw-
AQKOTCS CAMHHUHBIMY 9K3eMnaspamu. OObUHO OHK HE KPYNHLIE H HMCHOT I1aiKkyto
IIOREPXHOCTD.

KyTukyaa BcTpeuaercs yacto ¥ oOpasveT HHOTAa OYEHb MJIHHHBIC. TAHYILHECH
gepe3 Bech 1AM NodockH. BO MHOMMX CIydasX XOpPOUWO BBIPAKEHE 3y0uyaTocTh
BHVTpCHHEro Kpas, LIBET KyTHKYJARI APKOKEITHIH.

Boaopocan HaGI0IAITCS B JA0BOIbHO 0OJABIWIOM KOJINYECTBE M MPHHALICKAT
k poay Pastillus cellulosus Zalessky. Ouu 11peACTaBASOT ACBOJABHO KPYAHDIE KO-
oM (0 0,5 ¢¥), COCTOSILHE H3 OTASABHBLIX KJICTOK-KOMOUKOB C OCTATKAMHU WO-
20CTH KaeTkn, TIPMCYTCTBHE 3TOrO pOJa BOAOPOCTH XapakKTepHO NS MHHYCHHCKHX
VIICH,

OCTaTKH APeBECHLIX TKaHeil B OJCCTAINEM HEJICHONOJOCHATOM yTJae Hado-
aaTcs ouenb peaxo. OuH IPCACTABAEHBL WIN OUCHDL PaCbLIBUATBIMH  JHISAMA
KCHIOBHTPCHA WK MEIKHMH  OOPBIBRAMIL KCHIEHO-(DHO3EHA. [Mocaenune, 0O6KIUHO,
HAGTI0A4I0TCH B NoJd0cax, OOratelx €OOpanMy o HMEIOUUIX KOMROBATYIO OCHOBHYIO
Macey.

Mo MMKPOCTPYKTYPE Yrodb NPeICTaBiAeT aTTPHTOBHIT KIZPEH, o00pa3oBasHblii
CHABHO Pa3ApOOAEHHBIM OCTYIHCBWIKM PaCTHTEIBIILIM MATEPHAIOM.

[Tpeobaaganue TPO3PAUHOIT, OCTYAHCBILICHT OCHOBHON MacChl 00yCJIOBANBAET
HaccTammi Xapaktep yraskh. OTCYTCTBHEC KPYIHBIX (parmMentos TKaweil ¥ 1ocrenex-
HOCTB NEPCXOROB OT Ooaee GOTATLIX CNOPaMEH YUACTKOB K TOWTH HE COACPHALAM
Cnop fedaeT yrodb HESICHOMOJOCYATHLIM, MOUTH OIHOPOIHLIM.
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ITpu nNOBBLILUEHHH COIEpKaHiA (bOpMeH“HbIX MICMEHTOR OJeCTAUME HeSICHO-
MOACCHATHIH YroJb NPHHHMAET NoayGJIecTAWKA XapakTep. .

B nnactax YepHOTOPCKHX KOMel HeACHONOJocuaThie OJeCTAUHN W no.ayo.ae-
CTALMIT THIDL YIS ABIAIOTCA fIpeoS1aaatoi(UMH.

TYHI'YCCKHWI BACCEMH

Noaydaectsuuii BeacHonodocyaTsifi yrosin
Taba. XXX, puc. 53

[ToayBaectsmuii yroab yepHoro usera. PasOHT. BepTHRANBHLIMK TPELIHHAMH,
3aNOMHCHHBIMH  KaabUMTOM. LIBeT uyepTul uepHbli. CTPYKTypa HESICHONOIOCUATAs.
Ha nosepxHOCTH, napatyencHoli HaCHOCHHIO, 3aMETHBI KYCOUYKH WIEJIKOBUCTO-0.1ecTs-
wero ¢rto3eHa,

B ToHKOM wWwaHde yroas naoxo npospaue. XapaKTepusyeTcs 3HAUMTCAbHBIM
Pa3sBHTHCM CCHOBHOH MacChl TEMHOTO KOPHYHEBATO-KPACHOrO UbeTa. B Hee rorpy-
EHLl (DOPMEHMBIE 3JCMEHTHl B BHIE OGPBLIBKOB CTeB/IEBLIX UacTed pacTeHuil. KyTu-
HU3HPOBAHHBIE (QODMEHHBIE 3JEMEHTH! He HabMI0AAKTIS, NUBUIHMOMY, BCAENCTBHC
AOBOJBLHO BHICOXOH CTeNmeHH yriedukauuu. OCHOBHAA Macca TJAOXO Ipo3pdayHd H
CJIErKa KOMKOBATd B TOHKOM Waugpe. B avwande BLIrSIUT OZHOPOIHON, CBETIO-
ceporo uBera.

OOpbiBKA CTEGACBLIX YacTell PUCTEHME BBLICATIOTCA B BHAE OOJCC HIKH MCHEE
UETKHX BKJIOUEHHH ¢ NJIOXO COXPAHHMBIUHMMCSH KJETOUHBIM CTpOoeHHeM. [Io MaMeHeH-
HOCTH BCUICCTBA OHH COOTBETCTBYIOT (DIO3CHY € HADYIICHHBIM HJAM  CHJALIBMIHMCS
KJICTOUHBIM CTpOeHHeM. HexoTopbie u3 Lux npeictaBasior ¢GopMel, IPOMERKYTOY-
HLIe MEKIY KCHACHOM W (M03eHOM (KCHaeHO-(DI03eH). ECTh HeBOAbIOe KOAHYECTBO
OKPYI'10-OBAALHLIX M VFIOBATHIX Tel. OHM TaK Ke, Kak (DI03EH, Henpo3pasHLl B TOH-
KoM wande. B anwaude nepeuncaenusie gropmennble JAEMCHTLI, B MPOTHBONOIOK -
HOCTbL ILTH(Y, HMEIOT SICHO OWYEPUCHHLIE pe3KHe KOHTYPBI.  PH3¢H H OKpPyr.Jo-
OBAIbHbIE TE€A2 BLICTYNAT B pedvede aHWAM(A H BHALATIOTCH Geroi OKPACKOii
CpeaH OCHOBHOW MacCChl CBETJOCEPOro UBeTa, Beauuuua O6pPBIBKOB  CTCOIEBLIX
YacTel pacTeHHit pasanoobpasHa oT MHKPOCKONMHUECKH MEIKUX B 2—3 KJIeTOYKH
A0 3AMETHBIX HEBOOPYXCHHBIM [V3a30M Ha MOAMPOBAHHO OOBEPXNOCTH  Yras.
K HHM Xe MOXHO OTHECTH MeEJKMe JHH3OMKH BUTPeHA (He 1wHpe 2—3 mn). Butpen
IO MHKDOCKOMHHECKOMY CTDOEHHKO OGECCTPYKTYPEH. B TOHKOM wiHe BHTPER He
OTIH9HM OT OCHOBHOR MAaccul, a B aHuiaude HMeeT Tak e, KAK OCHOBHAasI Macea,
CBETIOCEPYIO OKPACKY, HO HE COIEPKHT HOCTOPOHHHX BKIIOUCHHIL M3 apyrux
BRAKNCHAR B YIIC DPHCYTCTBYIOT B HEGOILIIOM KOJHYeCTRe MeJKHE MHHepa.IbHble
4acTHubl. TlpeoGnazanume B yrae OCHOBHONH Macchr npHaaer emy sua noaybiecrs-
wero. [fogocku BHTpena, npeictasasiourrecs g yrae OnecTalMMH, onpeieasior
IDJOCUATVIO CTPYKTYPY €ro, Tak e Kak M Goaee KPYDHLIC NOCAORHO pacnpegeien-
Hble BKJIOYeHHs (hio3eHa,

Ilo xapaktepy MHKPOCTPYKTYPE! YTOAb MPEACTABASET COOOM KTapeH ¢ MeJKuMH
BKJIIOUEHHAMH (D103€HA, KCHIGHO-(DI0O3EHA M BHTPeHa. OTCYTCTBHE BHINMLIX KVTHHH-
SHPOBAHHAIX 3JEMEHTOB MOXKHO OOLACHHTD CTENeHbI) yraedukammu. )

Hoaybaecramn#é nosocuarwii yroJb
Tada XXX, puc. 54

BHewse yroab noaybaectanimi, ¢ HHPHBLIM GJeCKOM, XpyiukHii. LlgeT B KYCKe
uephblit.  Hepra KopuuueBaTo-uepHas. M3inom HERPaBRHABLHLIA yrioBathir.  CTpyk-
Typa noJaocuartasn. [loaocuatocTts 00YCIOBIACHA YepeaoBaHieM He Pe3KHX, HO J0-
BOJBHO ACHBIX Y3KHMX TOJYMATOBHIX M0J0C ¢ Govce LWHPOKUMH GJeCTsImHM Y,

o muxpoctpyktype yroas HEOQHOPOAEH, @ COCTOMT H3 veperOBaHHs Kaapeua
H RK0peHo-kaapena. lNpeobaagawwnm sewecrsom SBIRCTCA KJIaPeH, riaBHsiM opa-
30M, cocronuiuii w3 OCHOBHOIT Maccbl. (CHOBHAS Macca XOpoWoO npo3spayxas,
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BypOoBaTO-KpacHas, NAOTHAA. KyTHHH3UpOBaHHble (POPMEHHBIE SJEMEHTB OpeicTa:
BreHbLl MHKpOCOOpaMH M, PEAKO, 06pHIBKAMH KyT4KYAbl. MuUKPOCIOPH! 3aMETHLI
8 BHAE IKENTBIX, He SIPKO BLUIESSIOUIMXCH  Cpein GypOBaTO-KPaCHOW OCHOBHOW
Macchl, CIVIOMIEHHBIX TeJdell. Pacnpefesenbl OHM B yrile HepaBHOMEPHO: 000TaulanT
oJdockl AropeHo-knapesa. Ha aHmaH(e MEKPOCIOPbl HMEKT Cepyrw OKpacky, 3na-
unTeARHO Oonee TEMHYIO, YWEM Y OCROBHOM Macchl. OCTatKH CTeHIEBHIX yacTte# pac-
Teuuii MO XapakTepy BeillecTBa COOTBETCTBYIOT KCHICHY M d03CHY € CHIABHO HJIH
ca1a60 CIJBIBLIAMHCA KJICTKaMH. B anwande $ro3ed pe3xo BuigaeTest 10 peasedy,
HMeeT yeTKHe KOHTYPH W Oeayio OKpacky, ycM OTIHuaeTci oT CBETNOCEPOH OCHOB-
HoH Maccol. OOPBIBKH CTEONEBLIX OCTATKOB Haule BCTPEHEOTCS B TMOJOCKAX MIOPEHo-
KaapeHa, ueM B YHCTOM KJapeHe. HexoTopbie OCTATKH OPeACTaBISOT 6eCCTPYKTYPHBIN
. BUTpeH. Bntpex ofpasyer MeJKue AHH30UKHA H N0 UBCTY CXOJeH ¢ OCHOBHOH MacCOH.
Ipanuybl JMH30YEK OYEHb HEACHLIC, CJAHBAKOLIHECS C OCHOBHOH MAaccoi.

V3 apyrux (HOpMENHBIX 3.1eMEHTOB HYXKHO OTMETUTh JOBOJBHO PEeAKHE OKpyr-
able Teaa. B anwande OHM KMEIOT TaKyl XKe Geayro OKPAacKy, Kak ¥ (DIO3eH, M Bbi-
COKHH peaned.

MuHepanbHOe BELIECTBO COCTABASET MAMYIO npumech B yrie. OHO COCTOUT U3
PEAKO PACCestHHbIX MeJKUX 3epeH W HHOTAd JHH30BH/HbIX YY44CTKOB TAHMHLL.

KpynHbIX 0OpBIBKOB PACTHTEILHBIX TKaHel, COXPAHUBUIMX CTPOEHHE, HE Ha0.M0-
aacrcea. Jloaocsl AOPEHO-KJIapeHa COOTBETCTBYIOT MOJAyMaTCBbIM y4acTKaM B KyCKe
yrast.  baectauine — OTBEYAKOT KJAPEHY. TakuM 00pasoM, TO XapaxkTepy MHKPO-
CTPVKTYPBbl YrOJb TNPEACTABAALT KJIAPCH C ySKAMH NOA0OCKAMH AOPEHO-KJAApeHa.
VaeJpHL BeC ero B (POPMHPOBAHHA MJACTA, TaK Xe, KAK H y4acTHe B MECTOPOXKIE-
HHW, MOKA HEe H3BECTHBHL. .

MoaybaecTsamui yroab
Tada. XXXI, puc. 55

Jlas ONMCaHUA HMEICH TObKO OAHH TonkMi wand. B wande yroap HE BE3AC
fipoapayed. OCHOBHBIMH KOMMIOHEHTAMM, BXOJAALIMMH B COCTaB yraf, SiBAAIOTCA:
cTelaeBbe HACTH pacTeHW#, Mpo3pauHas W I1110X0-Npo3patiHadt OCHOBHAA MAaccd.
KyTHHH3HPOBaHHbIE (DOPMCHHBIC 3JeMEHTLl HE HMEIOT CYLLECTBEHHOMO 3HAUYCHHS.

J1ast MMKPOCTPYKTYPLI XapaKTepHa HE BIOJHE BLIPAKCHHAN CAOHCTOCTh, KOTO-
pas 3aBUCHT OT uepPei0BAHMST TOHKHX MPOKHJIOK NpO3pauHol 1 MOJYNpo3pauHoii
GCHOBHOU MacCHl, BrCUaT/JeHME CJIOHCTOCTH YCHIMBACTCA NPHCYTCTEHEM  YITHHCH-
HLIX OOPLIBKOB CTeONeBbIX dacTel pACTCHHH,

TeMuoxopuuHeBas OCHOBH2A Macca MPEeACTaB/IAeT PA3MUYHON WUPHHBL HeOO b
e AMH30'UKH M MEJKHe KOMOUKH, BHEADEHHble B NDO3pauHylo Maccy. [Mpo3paunasn
OCHORHAsL MACCE MMeeT KpacHo-Oypyro okpacky. COOTHOIIEHHE MEAAY NPO3DATHLIM
H HETPO3PAUHBIM BEUICCTBOM NPHOAH3UTENBHO PABHOE H HHOL1A H3MeHseTcst B CTO-
POHY VBEJHUEHHS COJlePiKaHna NPO3PAYHOrO BEULeCTBA.

KyTHHA3MDOBaHHbIE (POPMEHHLIC 3JEMEHTL I1PCACTAB.1EHLI MPeUMyLLeCTBEHHO
3010THCTO-AKCATEIME 000M0UKAMY MHKpOCnop. KyTHKYJa BCTPEUeTcss peiKo B BHIC
oGpuiBkoB. OHA HMeeT PachioBAUIMEC KOHTYPB M JOBOJIbHO TEMHYIO OKpacky,
IM3KYI0 K OKPacke OCHOBHOW MaccCLl. OcraTkH cTebaeBLIX YacTed PACTEHHH B OCHOB-
HOM [IPEACTABIEHb! pPA3TUHHONW KPYMHOCTH oBpLIBKaMA  KOPOBLIX Tkaueit. Ectb
T4KKe OOPLIBKH ApeBecHHHOH Tkanu. CTeneHb M XapaKTep HIMEHEHHS crebaeBbix
OCTATKOB COGTBETCTBYET KCHJOBHTPEHY M BUTPeHY. Pexe MOXHO nabmonarts (pro3em,
KCHJEH M CTPYKTYPHBIf BHTPEH ¢ COXPAHMBUIHKMHC MOAMYHLIMH KOJBLAMH.

XapakiepHbiM BKAOUEHHEM HYXHO CUMTaTh JA0BOMLHO 4acTo BCTpeYaoLIHeCH
WeaThle 00pa3oBadHus. OHH HMEIOT HeNPABHIBHYVK, HHOCIA YAJAHHEHHYIO thopumy.
MHGIHe M3 HUX OOHapyKHUBAIT CTPOLHHE M3 OT)ieAbHBIX tabauTuatelX obpasona-
HUM, T. €. PACNaBIUYIOCH K CHIBHO BHIOH3MEHCHHYIO TKAHb. B BHae npeinoJomeHHs
JKEATOE BEeUlECTBO MOMKHO CUHTATh CYOEPHHOM, NPONHTHIBAIOMIHM KOPOBYIO TKaHb.
Vspeagxa HaGmMOAAOTCS YePHblE HEMPO3pauHbIe oOpa3oBauna (H3EHOBOrO Xapak-
repa. Popma ux, 0ObuHO, HenpaspanHa Hacro OHH 006TEHATCA  OKPYIKAIHM
BeUECTBOM.
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- Maroebifl onocuathit yroas

Tada. XXXI, puc. 56

¥roab B3AT M3 ECTECTREHHOTO OOHAKeHWd Y4 IO3TOMY ABJACTCR BLIBETPEIbI M.
PeixJplii, JA€rKO pacChlMalOUMAca B MeICUb yroahb UEePHO-OYPOTO LBETd ¢ TOHKO-
noJocyaTtod CTPYKTYpou. [logocyaTocts CTPYRTYPLE OOVCJOBAEHA HePeOBAHMEM
TOHKHX MOI0COK €1abo noBaeckBawIero yras (BHTPCH) ¢ MATOBLIMH (IIOpPeH M
dro3eH). Po3eH Vria0BaTHMH KyCOUKaMHu Pa3NMUHOH KPYNHOCTH CIIOWb NOKPbIBACT
HOBEPXHOCTb, NAPAMLIEJbHYI0 HACIOCHHIO., [IPEJICTABIEH MArKO Pa3HOBHAHOCTHI.

B TonkoM waude yroas IpO3padeH, 06JalaeT SICHOH noA0CYaTOCTbE OT i0-
BOJALHO PABHOMEPHOrO ‘epe/oBaHUS CIIOPOBOrO AOpeHA ¢ JauH3aMd  (lo3eHa 1,
00bIYHO, 60JIee V3KUMH MOJOCKAMH BHTpEHA.

OcHoBHas Macca NPHCYTCTBYET JBYX BHAOB: NPO3PayHas U caabo npo3payHas
Wad  TOUTH HenpospauHas. [lpospaunas ocHOBHAag Maccea HMEeT KpacHo-6ypyio
okpacky. [lroxo-npospaunas NPEACTABIAET MEJKHE JHH3OYKH ¥ KOMOUKH TEMHO-
KOPHYHEBOIO H VHOrJa TOYTH YEpHOro lBerta.

KyTHHH3HpOBasHbe (hOpMEHHLIE 3JeMeHTHI MPEACTABACHLI TIOMTH HCKJIOUH-
TE€IBHO XKEJTLIMK 080J0YKAMM MHEpOCNOp. COXPAHHOCTD HX Xopomas. Q(QueHb
PEAKG MOXKHO BCTPETHTh KPVYIIHBIE JKeJThble 00ON0UKH, HAOMHHAKOLIHE Meracrophl.
BupoBoit cocras MHKDOCIOP, BBIACAEHHLIX MallepauHei, paszHoobpaseH.

OOGHapPYKEHO HECKOJbKO SK3EMIIAPOB BHAA MUKPOCHOPLI, MOXOXEro Ha BUJX,
TIPHCYTCTBYIOIHMH B YrasX KOJbUYTHHCKOH CBHTHI Kys6acca. .

Ocratku cTebaeBuIx uacTei PacTeHult HMMEKT BUJI GeccTpyKTypHOro BuTpena,
(bro3eHa, pexe KCHaeH2 u KCHJIOBHTPeHa. BHTpeH mnpeacraBasier Pa3JHUHOH Beau-
YHHBI NOJOCHI W MeJKUe JHH30YKH, pasGHThle TPCIIHHAMH, NEPTEHAHKYAIPDHLIMY HX
daune. Okxpacka BUTpeHa KpacHo-0ypast, araloruyyas LBETY NPO3pa4YHOH OCHOBHO
Maccul.

Dro3ed NPeACTABAALT PAIHUHON BEJHYHHBL BKJIOUCHHS, CPEJH KOTOPBIX MHOro
KpynmHerX. [las (prosena X2PAKTEPHO NJIOXO COXPAHHUBIIEECH KJIETOUHOE CTpOeRUe,
KJeTouHble CTeHKM 4acTo HeCKOAbKO CINILIBIIMECA, M IIOJIOCTH KJXETOK TO3TOMY He-
TIDABHABHBIE H MeJKHE, a, KPOME TOro, TaKxe Hapyulenunte. HMuorna wmabmaogamrcs
nepexoabl OT ¢ro3eHa k KCHJIEHO-(PIO3eHY, NPOCBEYHBAIOIEMY TeMHOKOPHUHERKIM
IBETOM.

[Ipumecr mumepaabsoro Bemtectsa HE€3HayuTeabHA. Muuepanbubie wyactuun
NPEACTaBAAIOT pelIKHe 3EPHBIIIKH MHHepana 6eJ0ro LBeTa.

[Toaocer miopena, oorawennoro MHKDOCITOPAMH, COOTBETCTBYIOT MATOBLIM
flofocam B Kycke yras. Kpymuble NOJOCHI BHTDEHA SABASIOTCS caabo GJaectaw MMy
H NPEICTABIAIOT CAMOCTOATEMbHbIN HHIPEAHEHT. Kpyrninble Bkutouenus (brosena co-
OTBETCTBYIOT YIJIOBATLIM KYCOYKaM YIasd BOJOKHHUCTOTO CTDOEHHSI, KOTOPHIE CAGCLIbL
TIOKPEIBAIOT NMApaJJIebHY0 HACJOEHHIO NOBEPXHOCTH yrasa.

[lo xapaxrepy Makpo- u MUKPOCTPYKTYPBI YTOb SBAAETCH NOJ0CUATBIM, obpa-
30BAHHBIM 4EPEROBAHHEM TPEX HHIPEIHCHTOB: AKOpEHA, BHTPeHa M Blo3eHa.



KPbIM

Bewyiickoe MecTOpOWAeHHE

Tarat
Tasa. XXXII, pue. 57

Mo BHemHeMy BHAY raraT BeuryfiCKOro MeCTOPOMACHMA BBICAACTCH DOBHLIM
CMOAAHBIM 6/16CKOM, YEPHLIM LBETOM, SIPKO BHIPAKCHHLIM PAKOBUCTBHIM H3JA0MOM M
BSISKOCTBLIO, KOTOPO# OH 06A32H CBOMMH NPeBOCX0QMHDIMU TOAEAOUHRIMA CBOHUCTBAMH.
B Kyckax raraTa HepelIKO MOXHO BHJETh CTPOEHHE JPEBCCHHDI. Taxkum 0oO6pasom,
raraT uBAAETCS BHTPEHOM JAPEBECHOTO MPOMCXOXAEHHA, HO He 001alalolluM OCHOB-
HBIM CBOHCTBOM BHUTPEHOB — XPYNKOCTBIO.

MHUKPOCTpYKTYypa rarata TaKXe THIIMYHO BHTPEHOBAS. MecramMu oOHapyXH-
BaeTCA GECCTPYKTYPHOE BecbMa HEONHOPOAHOE OpPAHKEeBO-OYPOE BElIECTBO, MECTAMH
HesBCTBCHIAA ApeBecHas CTPyKiypa. TKaHb fBJAAETCS TPYAHO onpeieIuMon, HO
8 Heii Bce JKe MOJKHO BMJETb PJ0BOC Paclo/oMKeHHe KAETOK H CepAUueBHHHbBIE JYUH,
XapakTepHbple [ BTOPHMHON JPEBECHHLI. Takad MUKPOCTPYKTYpa, OOHApYXKHBAIO-
mancs ¥ BO BCEX APYTHX raratax, HaxoAHTCH B COOTBETCTRHH € BHEIWHHM BHJIOM
raraTa ¥ ykaswBaet Ha 0COObIE YCAOBHSA COXpaHesMA H NPEBPAlEHUA B yroJb Ape-
BecHO#l TKaHu. [araThl BCTPEUAOTC H3peAKa B BHIE JAHMH3 B [IacTe YMUIA) a 4Halle
B BuJe :XeJBAaKOB B MOPOJax KpoBau. KoNMYeCTBO X, OObIMHO, Hedoabloe.

3AKABKA3bE

TkBapuesbCKkOe MECTOPOXKIeHHe

Moay6aecTsHA OAHOPOAHBIH Yroab
Tada. XXX, pue. 58

B KycKe [aHHBIA THI Yraa XapaKTepHU3yeTcst BblpaXKEeHHLIM 6JaeCKOM KaMeHHbLIX
yriaefl HeBLICOKOM CTENEHH yraepuxauud (1-1 pasHOBHIHOCTH) !. LlBeT ero B KyCKe
qepubtit, UepTa TOMe uepHast. Yroab JIOBOJBHO naotHei. QueHb HacTo € 3THM
THIOM CBSI3asbl CTPYHUATO-KOHYCOBMIHAA M IMasx0Bas OTAIbHOCTH. CTpyKTypa
ero 0JHOpoAHAA. EIMHCTBEHHBIM HHIPEJUEHTOM, CIaratoullm JAHHBIH  THIT yras,
sIBISIETCH KJaapeH. ,

B wande yrois Xopowo Mpo3pauyeH u O/HOPOICH. [Tpeobaanaomee Bemie-
CTBO UPCACTEBASET [YMYCOBYI OCHOBHYIO MACCYy KOMKOBATOIO CIOKCHUSA, B KOTOPO#
(hOpMeHHbIC 3JMEMEHTHI BCTPEHAKTCA ypeaBLIuAiHO pelko. Peiko MOKHO 3aMETHTb
eBa BUAHMbIE OOPBIRKH KYTHKYJbl, A TAKXkKe 3K3MHLI MBIILULL H MAKDOCIOP. Kyru-
KyJa MHOL[A OKPYXAcT JMH3L! BCILECTRA TAKOr0 IRE CJI0KeHHa, KdK Y OCHOBHOH
Macchl, MPeACTABASIOLLIC BHAON3MCHEHHDBIC OCTATKH ANCTEBEE.

1 B TKB{Ip‘I(.’leKOM M¢ECTOROAKACHIHI RCC VIAH llpl[ll(};’l.’l(‘)l{il'f KIapeHOROMY THNY H, Ha OCHO-
BANNH MCIKHKX pas:nmn;‘i Mill\'POL‘TP)’KT}"pbl, Pa3T ACHLL Ha TPH PA3HOBHANOCTH.
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B npoAyKTax Malepalud B HHYTOXHOM KOJHYECTBE Golna OOHapyeHa neinbila
‘H B HeGOJIbLIOM KOJHYECTBE MHKPOCIOPHL. MUKPOCIOpE!l NPHCYTCTBYIOT B GoabmeM
KOJUYECTBe, UeM IIblJAbHA.

Hspeaxa B WHe BCTPEUAIOTCH MEAKHME JTHHIOYKM GeccTpyRTYpHOro BuTpewa,
-[AOUTH BIOJHE CIHBUIHECH C OKDYKAWINHM BEIIECTBOM OCHOBHGI Maccol. ¥ HuHX
eme COXPAHUIUCL TPEUIMHB! YCLIXAHMA M HeACHDIe KOHTYPbl. MHHepaJbHble BK/IIO-
UeHui B RaHHOH DASHOBHAHOCTH PEAKO PaCCeRHbL B OCHOBHOM Macce, BO-NEPBhIX,
B BHAE MCIKHX 3€PEH MHPHUTA, BO-BTOPLIX, MPOKHIOK KapOOHAaToOB MO TPewuHam M
3aTeM MEAKHX JAWH30YEK TJIUHDI,

Taxkum o6pasom, Grectatmi KJIApeHOBBIA yroab TKBapueadnCKoro MECTOPOXKAE-
HUS1 TIDEACTABASET FYMYCOBBIA YroJb, mno MHKPOCTPYKTYpe XapaKkTepH3YIOIIHHCH
HCKJIOUHTE/IbHEIM NPeO0ARJAHHEM OCHOBHO Macehl 4 HHUTOXHBIM COJepXKaHueM
(DOPMEHHBIX 3INEMEHTOB.

BHyTpenHss romorennocts BEWIECTBA, CHArAOWEr0 Yroab, HAXOAUT MOJIHOE
OTPAXKEHHE B OJHOPOAHOCTH CTPYKTYpPbI yras B Kycke. OHa sIBASETCA Pe3y.asTaToM
' CHILHOTO OCTYAHEBAHH? HCXOLHOTO PACTHTENBHOMO MaTepHaaa 0pd npespauleHHH
€r¢: B yroJhb,

HaHHbIR THR yras umeer mocrenentbie TEPEXOABL B ApyrHe TuAb. Bo-nepshuix,
"OH MOXET NEPEXOAHTh B 30JbHbBIH KAAPCHOBLIA Yroab, MONOCYATOrO CTPOEHHA NpH
3arpASHEHHH T[IPUHECEHHBIMH MHHEPAJIbHBIMH  YaCTHLIAMHU (runoi). Bo-BTopsix,
B 10AYyG/eCTAIHE KaapeHOBLIH YTOJb BTOPOA PasSHOBUAHOCTH, ONHCAHHE KOTOpOro
M PHCYHOK npuBefeust aaabwe. [lepexox Bo BTOPYI0 Pa3HOBHAHOCTbL 3aBHCHT OT
YBETHUEHHS KONHYECTBA KYTHHH3HPOBAHHBIX OPMEHHBIX 3J1eMEHTOB.

Pacnpocrpanenue yraa onucannoro tHna CBA3aHO ¢ njaactamu I, [* y [b. B naa-
crax I, Ii#, 11 u [° on BCTPEYARTCSl pexe.

[lo otHowenuwo x obuieit macce YUA NAaHHbLIA THI WAH Pa3HOBHUAHOCTbD COCTA-
BASIET, NPHOJIU3UTEIBHO, TPETBK YacThb OOIMEro KOMHYECTBA YrOAbHBIX npoctoes.

Hoay6aecTawmit wrpnxoparbifi Yroab

Tada. XXXIII, pue. 59

B kycke yroab wepworo uBeTa, noaybaecTAKl (2-n Pa3HOBHAHOCTL). Yepta
YepHas. YToJb MAOTHBIA. [IpH BHEMaTeAbHOM H3Y4EHHH KYCKa oOHapyxuBaercs
HEACHOLUTPHXOBATOE CTpoeHHe. B o6pasuax, TEPEXOHBIX K NEPBOH Pa3HOBMAHOCTH,
BbICTYNMaeT GOAblIAs OJHODOAHOCTH BelleciBa M foaee cuabHblii Gaeck. Crpyityaro.
KOHYCOBHAHAA M rNa3KOBAs OTAEJAbHOCTH AOBOJLHO PeAKO OBIBAIOT CBA3aHL! C gaH-
HOH PasHOBHAHOCTBIO. EAMHCTBEHHBIM HHTPEAHEHTOM, y4aCTBYIOWHM B (JOPMHPOBA-
HHH JaHHOW Pa3HOBHIHOCTH, FBJAAETCA KJap:eH.

B waude yroas xopouwo npospader. [lpeobnanarowee semecrso AneACTaBARET
KOMKOBATYI0 H OJHOPOAHYI OCHOBHYIO maccy. B otamume ot MHKPOCTPYKTYPbI
VIS NEPBOY PAa3HOBHAHOCTH NAHHBIH Yroab B wanpe MeHee oAHOPOfeH. Heonno-
POJHOCTL MUKPOCTPYKTYPH OMNPEALASCTCH OTHOCHTEAbHO foaburelt HaCHIEHHOCTRIO
KYTHHH3HDOBAHHBIMH (BODMEHHBLIMM 3jeMeHTaMu. B Tabauie AaHO CpdBHeHHe pe-
3yJbTATOB TOJACYETA KOJAWYECTBA KYTHHH3UPOBAHHbIX (DOPMEHHLIX 3]1EMEHTOB Ha
1 mm* B 06euX pasHOBHAHOCTAX nO TPeM 00pasuaMm a8 KamAoil.

doprennwe l-a pasoennnocts 2-a pa3HoOBHAROCTS
INEMEHTH o6p. o6, obp. obp. ofp. ;| ofbp.
248 50 208 | CPeanee | yaqp 320 | 491 | cpemuee
{ Muxpocnopmn 1,2 15 ! 8 8 29 20 I 77 l 38
{ Kyrnxyra 0 0 1 0.8 03" 3 2,2 , 2,0 \ 2,0
E |




KyTukyaa, OOBIUHO, ORPYHKACT JHHILI KpacHo-Gyporo BemecTsa, HMEIOMIETO ME-
cTaMy KJeTOUHOE CTPOEHHE. ATu JAUB30UKH, OKPYVKEHHBbIE CO BCeX CTOPOH KYTHKY-
J0#, NpeiACTaBAsioT OCTATKH JHCTHES. MUKpOCIOpLl W Tblablla  pacapeleacHLt
B OCHOBHOP Macce HeP&BHOMCPHO. Uviu oborauiedpl oTAedbHbie [10M0CKH, HMEKMHE
onHoBpeMeHHO M 0oJjee TCMHYIO OKPacky OCHOBHOM Maccel. B npojykrax Malepa-
nuu Obtng oOHApYHKENbl B HEOOMBLIOM KOJIYECTBE MbLIbLA H B HECKOJbKO OO0JAbLIEM
yHcAe MHKPOCIIOPSYI. B wiandrax KYTHKYAAZ U MUKPOCOOPLI HMEHT OKPACKY OT TEMHO-
fypon ao 30JA0THCTO-KEIATOH.

M3 ApyrHX BKIIOUCHHA HYAHO OTMCTHTL MEJKHE JMH3O0MKH BUTPEHONOAOBHGH
oCEOBHOH Macchl, BeuwecTBo KX KOMKOBAtoOe. Koutypul wesackbie. Kakue OBl TO HH
BuA0 (GOPMEHHBIE JJEMEHTDl B HHUX OTCYTCIBYIOT.

D103¢H MOXKHO CYHTATh COBEPLIEHHO OTCYTCTBYIOWINM B AaHHOM THME, TAK KAK
o 6bl1 BCTPEMEH BCEro JHUIb B KOJAMYCCTBE 1—2 NMHH3OYCK, npuGAH3UTEIbHO, HA
300 usyueHHbIX 00pPa3yoB.

MunepaabHble BK/IIOYEIHS 8 BUjle MEIKHX 3€PEH MHPHTA, JHH3OUEK TJUHD 4
OLIMeBHAHBLIX 3epeH KBapua paccesHbl [JOBOJLHO P2BHOMEpPHO B yIie B HeOOABIIOM
KOJUUYECTBE.

Kpapy 9 JMH3OUKHM TJMHSI uau(e IMpUypOuCHBI K IOJOCKAM, oboralleHHbLIM
‘MUKpPOCAOPAMH.

[TonyBaecTsiHi  yroab BTOPOH Pa3HOBUAHOCTA IPLACTABJISET cobon  MeIKo-
aTTPMTOEBIA Knapen. JlpucyrcTBHE 3aMETHOrO KOJAHYECTBA (OpPMEHHBIX 3JIEMEHTOB,
H2DABHOMEDHOE PACTIPEeIcHUe UX H MEeAKHe JHHIOUKH BHTPEHONOA00HOH OCHOBHOW
Macchl NPpMAAKT Yrile B KYCKC LITPHXOBATOE CTPOCHHE. [Ipyd yBeJsxYeHHH KOJH4YE-
¢TBA IIMHBLI M 3CPEH KBapua BTOPas Pa3HOBHIHOCTH TaK iKe, Kax W [cpsasd, AAeT
MCPEXOALl B MONOCHATHIR 30JbHLIH YT OJb.

B MECTOPOMAGHHN ONUCABHLIH THO HauboJee pacmpoCTPaHeH. OH yuactByer
B (POPMUPOBAHHH BCEX MAACTOB, KaK GCHOBHOH THTIL B nepBbix NJactax OH npen-
cTapacH 00pasuaMH, HAHMEHee CHJIBHO HACLILUECHHBIMA KYTHHH3HPOBAHHLIMH tpopmen-
HLIMH 336MEHTAMH, GAM3KHUMH B 3TOM OTHOLIEHHW K TEPBOU PA3HOBHIOCTH, nsobpa-
JKEHHO Ha puc. 58,

TksuGyabcKoe MECTOPOWAEHHE

CmonsHoii AHNTOGHONHUT

Tad1. XXXIV, pue. 60

Yrodb MaTOBLL. [IBeT vras OypoBaTO-KOPHUHEBLIH, oTaMunbii 0T Dosee uep-
HEIX VIR BCeX OCTAJBHBLIX THIOB MCCTOPOKACHHA. Yroab MICTHLIA, BASKAK (He-
XPYIOKHIT), JHINEHHBIA BCAKHX CI€10B OTASIbHOCTH. H3a0M nenpabpuasHBIN, yriosa-
Telit, MHorga B HeM BCTPEMANTCA AMH3bLL OJCCTAIRTO yris — BHTPCHA. Ha naaome
HHOTAa BHAHBI OTACIbHBIE KpymHBe (L0 1 ¢M) BKAHOUEHUS OBAJbLHOH HJIH HEMPEBHJL-
HOIl (OPMBI C HEKOTOPLIM TYCKbIM 04eCKOM ¢ PAKOBHCTLIM H3JIOMOM, uYTh MpO-
cpeuyMBammue Ha pebpax. ITO — KPYMHBIE BKJINUCHHH CMOJbBL Huoraa wWrodaouxu
3TOH CMOJLI MOKHO YBHACTL Ha MOBEPXHOCTH 00pasnos yras.

XHMHUCCKHI COCTAB 3TOT0 OPHIUHAIBHOTO YrJs TakoB:

A | - l v c H I N lo+s

|
1,70 l 29,20 | 2,16 ‘ 63.0 80,45 €,95
|

1,54 l 11,04

OH NOKa3LIBAET PE3KHE OTAHYHS OT OGBLIYHOrQ FYMYCOBOTO YT/s H HECKOIBKO
npubanKaeTcst K COCTaBy Bepxue-CyitpyHckoro padaonuecira.

[To MUKPOCTPYKTYPE CMOJSHON AHNTOOHOINT TaKkKe cObauxaerca ¢ pabdaonuc-
cutoM. OH COCTOHMT, Kak 3TO BHIHO B MPO3PayHOM maude (puc. 60), H3 CKOMEHUT
GeCCTPYKTYPHBIX KEATHIX CMOJAHBIX Tedel PAasHLIX PasMEpOE, or | tm A0 MHKPO-
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cxonmuueckyX. OHH CUEMEHTHPOBAHbBI JIOBOJMBHO TeMHOL KOpuUuHeBO-Oypol Maccoi,
HHOraa ¢ BOJOKHAMH Da3JdOXUBLIHXCA TKaHeH. KoJaHuyecTro Takoii UEMEHTHP VIO EW
MaCChl HHUTOXKHO H B GOJBIIMHCTBE CAYY2eB CMOJSIHLIE Teaa CKACEHN Mexay coboi
Ges ee yuwactus. Hapeaka B Helt HaxoAsTCs OOPLIBKH KYTHKYJALI H MHKPOCIOPEHL.
Mecramu BUAHBIE MEJKHE KPYr/Able CKORJAEHHS CEPHHCTOrO KeJae3a.

CMOJSIHOH JIHNTOOMOJHT MOMXKET INePEeXOAUTb B CMOJVISIHBIE TOPHOYHE CJaHLbI,
oforamasck TIJAHHOH, uaw, oborauasce FYMYCOBbLIMH TIPHMECAMH, — B CMeIaHHbIH
yroae ¢ o6HAHEM CMOJSIHBIX Teael B TYMYCOBOH Macce,

: B HexoTopmIX maacrax TkBHOyALCKOr O MECTOPDOXKIEHHA ONUCAHHBLIN JAUITO-
61OJUT COCTaBAdEeT BechMa SHAUKTENbHYI0 WJAH Jaxe npeobaafaninyro. 4acTb Y.,

KyTukyaoBbili yroab-caanen
Taba, XXX1V, puc. 61

3TOT yroas mnpeacTaBaAseTCS CIAHUCBATHIM, MATOBLIM, JerKo ApoSsniMMCE Ha.

MIMTKH. Ha naockocTax nHacaoenus BuaHbI BBITAHYTHIE NOJOCKHA, HANMOMMHANI[HE
OTNEYATKH JAMCTBEB Me3030WCKUX pactenudt. [IpH BHLIBETPHBAHHM YroJb JEerko pac-
CIaMBACTCA HA OTACAbHBIE JUCTHKH. YacTo ero yixe HeJb3s HA3BATH yrJaeM: Bcaeg-
cTBHe OOMINA MHMHEDANLHBIX NPHMECeH OH NpeBpallaeTcss B CJaHel.
_ MHUKpOCTpYKTYpa 3TOrO -MHTEDECHOrO0 THNA Yraed W CAAHUEB OueHb Xapak-
TepHa. OObIYHO MOXHO OTMETHTh OOHAMe XOpOIO COXPAHMUBIUMXCA MKEJATBIX MOJ0-
COK TOHKOH 3y04aTOM KVTHKY.IH, OKPYXAOUIEH CO BCEX CTOPOH BBITAHYTHIE H He-
CKOJIBKO  CIMMIOCHYTHIE MOJOCKH Oyporo TOJYNpO3pauHoro BemectBa. B 3Tux
TONOCKaX HHOTA2 MOXHO Pa3aHUHTh NPU3HAKH HEKOTAZ CYUIECTBOBABIUETO KJETOY-
HOTO CTPOCHHA C KNETKAMH, BLITAHYTHIMH HOPMAMBHO K IPOTAMEHHIO KYTHKYAbl. Mel
MOrJad 6bl TaKHe NOJOCKH Ha3BaTh KCHIOBUTPEeHOM. B HuX caenyeT BugeTh uame-
HUBIIYIOCH M TeJHOHUMPOBAHHYIO BHYTPEHHIOW TKAaHbL (napenxumy) aucra, npespa-
THBLIYIOCS B KCH/IOBHTPEH MM Jaxe B GeCCTPYKTYpPHYIO OCHOBHYIO Mmaccy. Wuorza,
€ 3THMH JUCTOBBIMH OCTAaTKaMU ObIBAIOT CBS3aHbI H KEJATbie CMOJAAHbLIE TeJ1a, oue-
BHIHO, MPHCYTCTBOBARBIIHE B JHCTBLAX B KayeCTBE KANEJAEK CMOJBL.

TakuM o6pa3oM, Kak 5TO BHIHO HA PHCYHKE, AAHHbIH yroab NPOHCXOAHT M3
CIJOIIHOTO HAKONJMEHUA JHCTbeB. MeXAY OTAeNbHBIMM JAHCTBAMHM (MM xBOSIMH)
BUJHA JKeaTasd Macca, BEPOATHO, TIVIHHHCTASl, LEMEHTHPYWINAA HAaKOMJAeHue. FEcau
€€ OY€Hb MHOTO H JHCTbA COCTAaBAAT TOJbKO BKMOUYEHHS B Heil, TO yroiae nepe-
XOJHT B YrJIHCTBIR C/aHey WM AaXe B INIMHHCTHIE CasHel ¢ OTACJAbHBIMM QPTraHH-
UECKHMH BKJIOUEHHSIMH. 30JBHOCTb €T0 NOSTOMY BCETNd BEJHKA.

OnucaHHas pPa3HOCTh BCTPEUALTCH B BUe [IPOCAOEB B yrae. Koauyectso ee-
TPYRHO {IOAAAETCA Y4YETY.

BOCTOYHBIF CKJIOH YPAJIA

“YensiGurcioe mecTopomnenue (pat-neitac)

Baecramu# nosocyarmifi yroan
Tad1. XXXV, puc. 62

Baecrawuit mosocuatsiit yroas, cocrosmuii n3 ABYX OCHOBHBIX KOMIOHEHTOB:
KrapeHa ¥ BHTpeHA. [locneAHMIT HAXOIMTCH B BHAE MEJKUX BKJIOUYEHUH H B Buje
nonoc, A0 1 cu Tonmumeel. Flo 64ecky OH Mano otamugercess ot Kaapena. Hsaoar
HOJMIYPakOBHCTLIA. LIBET uepThl TeMHOGYPLIH, MOYTH YEePHBIH.

MukpocTpykTypa yras, B OCHOBHOM, XapaKTEPH3YyeTCst HAIUYHEM npeobaanarn-
e TyMycoBO#, OCHOBHOH MacChl W HAXOAAWANXCA B HEH NOBOABHO KPYINHBIX OCTAT-
KOB CTe61eBOTr0 PacTHTEAbHOrO Matepuana, TIaBHbIM 00pa3oM, B BU/JE BHTpeHa.

[Tox muxkpockonom BelecTBO yrasg noospadHoe. [lpeo6aanamoman rymycosasy
Macca umeeT KpacHoBaThlil OTTeHOK. CTpoelue ee B HEKOTOPKIX YACTAX CAETKa KOM-
KOBaTOe, HanmoMuHalliee CTPOCHHE rean(pUUHpoBaHHBIX PacTHTENbHBIX TKaHEIT..
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BurpeHa, HaxoAauleroca B OCHOBHOI Macce B BUJe NOJ0C U JHH3, KOBOJAbHO MHOTJ.
[1o uBeTY OH Maj0 OTJUYAETCA OT OCHOBHOM MACCH ¥ B HEKOTOPBIX CAyYasX, KaK Ouf
causaeTcsl ¢ Helo. Meskue BKIIOUCHHH, OObIYHO, BecCTPYKTYpHBI, Oojee Ke KPYNHLIC
OOHAPYKHBAOT CTPOEHHE APEBECHHEL Kpome BHTpeHa, OCHOBHAS Macca 3aKJr4aeT
B cebe penkue, MeJKHE oOpmaku ¢rozeHa. K BiAOYeHdsiM JKearToro LBeTa OTHO-
CcATCA: KYTHKYJa M MHKPOCHOPBL [lepsas npeACTaBJeHA B 3HAHUWTENBHOM KOJHAC-
.cTBE, MNOCHeARHe — eJINHUIHBL KyTnkyJa HMeeT NJIOXYH COXpaHHOCTb, B 60.1b-
[IMHCTBE CJAy4aes pPacliblBIIAACH, MeCTaMi COSCPUIEHHO CIRBAKOMAACA C OCHOBHOH
'MACCOH.

BaecTaulHii, NOJOCUATHH yIroJb, ABIAETCA Hanbosee pacnpoCTPAHEHHBIM TH-
noM Cpeild PasHOBHAHOCTEH yeJnGHRCKAX yraei maacta I

MoayGnecTsamu#l 0AHOPORHBIA Yroab
Taga. XXXV, puc. 63

TMony6aectsiuluii  OAHOPOAHBIA KJIAPEHOBBIH Yrojb, YepHOFO UBETa. Haaom
NOJYypPaKOBUCTLIA. LlBeT HepTh TeMHODYPHIi.

[Toj MUMKPOCKONOM YroJb XapaKTepHU3YeTCs npeoGaafaH#eM OCHOBHOH MacChl
ABYX LBETOB: KpacHo-Oypo# H KeATO-OPaHXKEeBOil W BKAIUEHHHA B Hell HeOOABLIOI'O
KOJHUEeCTBA KYTHHH3HPOBAHHLIX 3JMEMEHTOB. OCHOBHA" Macca HEOJAROPOJHA: KpacHO-
6yporo LBeTa, TyMyCOBasi, KeATO-OPAHKEBOro UBETA KyTHKYy/I0Bas, 06pa3oBaBwancq
B AHAUMTEJbHOH CTENeHH 3a CueT PACIabiBILEACH B TYMYCOBO# Macce KYTHKYJDL
Tlocaeguas JAub0 pacnojaraeTcd B BHAe NapanJefbHbIX (1-1 pPasHOBMAHOCTB) MOJC-
cok (puc. 63 A), AnGO OKPYKAET JUH30OBHAHBIE YHACTKH, HaMOMHHAKOWHE JHH3b
xcuaoBUTpera (2-9 pasHosuaHocThb). Ilpu aToM OHa 06HApyXuBAeT HHOT/A 3yGUHKH,
XapakTepHble AAs KyTHKYJAbl (PUC. 63 B). CoxpaHuplusecss QOpPMEHHBIE SJICMEHTDL KET-
TOrO UBETA MPeACTaBJEHBI HEOOALUIKM KOAHUECTBOM MHKPOCHOP H NeLIbLE B BHAC
KOPOTKMX WTPHXOB H PeIKMMH, KPYNHBIMH MEracropamu ¢ 6axpoMuaThIM HapyX-
HBEIM KPAEM K CIIIOIIEHHON NMOJOCTBIO TeAa (puc. 634). Te u Apyrue pacrnoaaramrtca
B OCHOBHOM TyMYCOBOJ1 Macce HEPABHOMEPHO.

Tun moayOJecTsliero, 0AHOPOJIHOTO KJ3PEHOBOTO YyIad, SIBASETCA OCHOBHOW
Pa3HOBHAHOCTBIO yena6UHCKUX OyphIX yraed.

[MoaymaroBuiit rpy6onoaocyaTeit yrosb
Tadax, XXXVI], puc. 64

TToayMaTOBbI MOJ0CHATHIH Yrodb YEPHOTO UBETA. B OCHOBHOM 3TO MNAOTHHI,
KJApeHOBOTO THUNA YFOJb C MEJIKHMH 110yOAeCTALIMMY BKLHOUEHHAMH BUTpPEHA, mepe-
cilauBaeMblil JOBOJBHO BhHIJEPXKaHHBIMH KPYNHBIMH NO/10CAMH ¢ro3eHa, NPEACTABIAD-
wero coGOK0 CMECh MEJKHX 060MKOB. K3aom HEpOBHbI. LlBeT uepThl TeMHOOYPHIK.

[Mox MMUKPOCKONOM, B NPOXOHAslueM CBeTe, BEUIECTBO VIV HEOAHOPOAHO.
COCTOMT OHO W3 TYMHHOBOH KpacHO-Oypod Maccel, KYTHKYJ/JIOBOV JKEJTO-0paHMeBoi
maccel U rosesa. OCHOBHAsg Macca B CpaBHEHWH C 06IMM KOJAMUECTBOM BKJHOUEHHN
MMeeT BTOpOCTefeHHOe 3HaueHnuwe. OTAeabHbIE 6yphie, Manonpo3payHble YUacTKH ee
MHOTAA HOCAT CaeAbl KJIeTOUHOH CTPYKTYPHI. QueHb MHOTO MEJKHX OKPYTABIX KO-
MOUKOB, OOPA30BABIIKXCA B Pe3yabTaTe rennpuKauli OOPHIBKOB TKaHeH, NPeBpa-
THBLWIMXCA B OCHOBHYI0 Maccy. Bkatouennst (OPMEHHDBIX 3JEMEHTOR, rJasHbiM ofipa-
30M, coctaBasgeT (QHO3eH. OH HaxoAHTCA B GOJBIIOM KOJHYECTBE. dopma, BeAHUHHE
M XapakTep PacCnoJOXeHHA €ro B OCHOBHOH Macce BechMa pasHooGpasnbl. Yaute OH
BCTpeuaeTCsl B BHJE MPOAOJrOBAaTHX, 10BOJBHO KPYMHLIX JAHH3, ¢ Ae(OpPMHPOBAHHOM
KJeTyaTolt CTPYKTYPOH, H MeAKkHX OOpLIBKOB, YTEPABUIAX KJAETOYHOE CTPOeHHE
Tkand. KpoMe ¢1o3eHa, OCTaTKH BhiClieH PacTHUTEALHOCTH HAXOAATCH B BuAe He-
SoabLINX AHH3 KCHJAEHA, KCUJIOBHTPERA H BMTPEHA TEMHOKPACHOrO UBETA pasauuHLIX
OTTeHKOB. W3 KYTHHH3HPOBAHHBIX 3/eMEHTOB, HAXOQJALIMXCS B OCHOBHOH Macce,
OGPLIBKH MUKPOCIOP H MNblbLbI XKEATOTO UBETA AOBOJbHO MHorouucieHsbl. Coxpau-
HOCTBb UX nJoxas. Yro xe Kacaercs KyTHKYJbl, TO COXPAHHBLICHCA B 3TOM THIIE YIif
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| OHA BCTpeuaeTcs OUYCHL DEAKO, B BHIE MEIKHX OODBIBKOB OPAHKEBOTO LBETA,
2 HHOrA2 — B BHJE HENIOJHOTO OKPYXEeHHA JHH3 KCHAeHa. Boablias uacts KYTHKYJIbI
paspyliack H TMDPEBPATHIACk B OCHOBHYIO MAcCy JKeaTO-OPaHKeBOTG HBeTa,

Tun nOJAyMaTOBOTO YIAf 3HAYMTEIBHO OTIAMYAeTCS OF noayonecTainero Tuna
yras, KaK 110 BHEIUHeMY BHAY, TaK M M0 MUKPOCTPYKType. BHeWHRs MaToBOCTL €ro
OMpeAesIAeTCsl MOJ MHUKPOCKONOM HaAuuueM Npeosaafalomero KOJIHYECTBA BKJMOUE-
HUH (ODMEHHBIX 3JEMEHTOB, CPEAM KOTOPHIX HEHTPAIbHOE MeCTo 3aHMMaeT hroaeH.

[IPUKACITHMCKHUIM YTOJIbHBIN PAMOH

Sirmanckoe mecTopoxueHue

Brectawni nescnonoaocuareifi yroan
Tada. XXXVIII, pac. 65

Haortapin cmonmero-6recramui HESICHOMOMOCYATRI Yroab. PopMa KYCKOBR He-
NpaBuabHadA. opusoHTatbHble, 1apaaje/ibHbie HATIACTOBAHHIO TIOBEPXHOCTH He Bbi-
DaMEeHbl. BepTuKagbHLIA WBIOM clerxa HEDOBHBIH, MECTaMH NOMYpaKOBUCTHIE Ha
CBEXEM HM3JI0MC VrOab 6JecTammit, noyTy OAHOPOAHBIH. Cpeay TOHKOWITPUXOBATOrO
GIeCTAILErO BEINECTBA HESICHO BLILIERSIOTCH HeGoNbIIHe OAHOPOAHO-BaecTAINe JHA-
30uku. Pro3eHa He HabarORaeTCH.

B otaeasnnx CIyvasX Ha KYCKaX yras 3saMeTHL! CTpy#d1aTbie MOBEPXHOCTH
CKOAbMKEHUS.

B Tomxom waude Habawonaercs npeofaagaHue npospadsoro, KOPHYHERATO-
KPacHOro KOJJIOHAHOrO BemecTBa. Cpeau 3708 OCHOBHON MacCul yras paccesysl
APKO XKeATbie KYTHHH3NUDOBAHHBIE 3/EMEeHTHI, Mecramu 3AMETHBI JIHH3OOGP33HH€
YUaCTKH, HE Cojepxamme (DOPMEHHBIX 3JAeMeHTOB. YacTo onu OTPaHHYeHbl NOJOCKOH
KYTHKYJIBI, HO HHOTJA OYeHb HEeSICHO OTACASAIOTCH OT OKPYXaKIed Maccsl.

OcHOBHAA Macca Yris COCTOHT u3 NTPO3PAYHOro, CJIerka KOMKOBATOrO ryMmyco-
BOTO BELICCTBA, APKOTO KOPHYHEBATO-KDACHOTO OTTEHKA B npoxoasimeM ceete. Kow-
KOBATHIM XapaKTep OCHOBHOH MAacChl HEOAHHAKOBO CHJIbHO BLIPAXKEH B PAa3HbIX yacrax
yras. B wMecTax, cofepxainX 3HAYHTeIbHOE KOMHUECTBO  06OMOYeEK crop  wan
IBLIABUEL, HAOMOAAETCA CAOHCTO-TEKYHEC PACIOAONKEHMHE OCHOBHOr¢ Bemuectsa. Hau-
50Jee HCHO KOMKOBAaTOCTh 33aMeTHa B YHACTKaX, He COAepXKaulux (hOpPMeHHbIX
3aeMenToB. Heonpegeneunocts CPAHHIl  3THX Y4aCTKOB TPeOYEeT OTHECEeHHS HX
K OCHOBHOH MaccCe, HE na3BOJAA BLIAEIATh Kak CaMOCTOSATEAbHBIE 3IEMEHTHI MHKpPO-
CKOMH4YeCKOR KapTHHBL [lo mcxoanomy MaTepHaay OCHOBHAS Macca MNpeacTaBasier
PEIYyALTAT CHABHOTO OCTYAHEBAHMUSA (requpurkaumy) Me/IKOpazaApobaeHHoro pacru-
TEAbHOro martepuana. (OTMeyeHHble KOMKOBATBIE YHAaCTKH COOTBETCTBYIOT OCTATKAM
PACTHTEJBHBIX TKaHEH, COXPAHHBWIMM B mpolecce OCTYHEB2HHST OTHOCHTEABLHYIO
KOMFIAKTHOCTD,

KyTuunsuposanusie saemento (IPEACTARJACHB. TOHKHMU 060JOYKAMHM MHKDO-
CIIOPp ¥ MblabUL H MONOCKAMH KYTUKYAL. O60.00uKK CTIOP MEJKHE, CHILHO CIAIONLEH-
Hble, CBETAOXearTele. Pacnpejneaenue cnop no BCEMY YTl IOBOJIEHO PaBHOMEPHOE,
HO B npejesax nofs 3penus MHKPOckona HaGamoaaercs IPYOOHPOBKA B MOCHOIHLIE
KOMIIekcwl.  KoauuecTBo cnoporelx o6odouex B yrie OTHOCHTEJIBHO HeBeaMKO.

Kytukyaa naGmonaerca B yrae B Buge TOHKHX, JOBMWIBHO JAJAMHHLIX MOJOCOK C.
Hacto kyTHkyaa B BepTUKadbHOM WaHde yran o6pas3yeT 3aMKHYTHE ORAVIb! ¢ cepe-
AMHOH, 3aN0AHEHHOR CJAETKA KOMKOBATHIM TYMyCOBEIM BEUIECTBOM, CXOAHBIM C OKpY-
KAOUIEH OCHOBHOM Maccoil. 3T OBaJbI MPEACTABIAROT AONEPEuHble paspesnl V3KHUX
MHCTbER (XBOW), TAe NOBEPXHOCTHBIH CA0M KYTHKYJbl XOPOIIO COXPaHUIACS, a TKauy
Me3odHaIa 06pasoBaau GeCCTPYKTYPHOEC KOMKOBATOE BEl[eCTBO.

[Tpn Matepauun BLigensioTcs 060I04Ku NBIIBUEL ¥ CMOP H OBPHIBKH KYTHKYLI
NPEKpacHOi coxXpanuocTH. Cpeau MbLAbLb! NEPBOC MECTO 3aHKMaeT Mblablua Cycado-
Phyta, NpencTaBaeHHAN HECKOILKUMMU hopmamu. Habarmogaerca rakxe IhLJIbIA XBOi-
HBIX, OOLIYHO, MMewuLas XYAUYHr COXPaHHOCT. Cnopbl XOgMUeCTBeHHO ycrtynar
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qeblle H, NPEHMYMECTBEHHO, MPEJCTABJCHbl MEJIKHMH TOHKOCTEHHLIMH dpopmamu
TpeyroAbHbIX OYepTaHuil ¢ raaakoi ofoaoukoit. KyTtuky/na B ApOJyKTax Maunepauuu
OOHAPYKHBAET CTPOeHHE SMUIAEPMHCA M3 YIVIMHEHHBIX KACTOK C rMagKUMH CTEHKAMH.
Bo MHOTHX cayuasx Habii0JaluCh XOpOINO BBIDAKEHHbIE YCTHHIA. YacTo KyTHKyJa
npeACTaBAseT OBPHIBKH 3aMKHYTOrO UEXJa, OAEBAKUIETO ¢ [IOBEPXHOCTH JIHCT UTONb-
gatoit opmbl. Taxas ¢dopma OOPBHIBKOS KYTHKYJbl B OPOAYKTaX MalepalHu HAXO0-
JAKWTCA B TOJHOM COOTBETCTBHH C HAJIHYMEM B BEPTHKAJNBHOM ILJH(DEC MONepeuHsiX
pa3pe3oB XBOH, OKPYEHHBIX KYTHKY10H.

OcTaTky TKaHe, COXPaHMBIIMX KJETOYHOE CTPOeHWe, HAGMI0JAKTCH B yrie
AWLNIb B BHAE HEOOABIIMX JUH3 KCHJIOBHTPEHA MAH CTPYKTYPHOTO BHTDPEHA. OcraTtk
KAETOUHOTO CTPOEHUs B OOJBIIKHCTEE CJIY1acB O4YeHb pACIJbIBUATDHI. Bheuinve rpa-
HMIB JMH3 HEACHbIE, CAWBANOILMECH C OKPY¥alWed OCHOBHOH MacCOH.

®io3en K (Pr03eH006PA3HOE BELIECTBO HENPO3PAUYHOH OCHOBHOIT MAacChl B YT.1€
(paKTHUECKH OTCYTCTBYHOT. Quenb peaKo HaAOMAATC €AHHNUYHDIE Medkne 00JO0MKH
HAW LWITPHXH TEMHOH WJH UEPHOH OKPACKH, HE MMEIOULHE 3HAUCHNA B XapAKTCPHCTHKE
THNA YTask

[Ipeobnananne KOMIOHAHOTO TYMYCOBOTO BEINECTBA 06ycnoBAHBAET OAECTALLNH,
OTHOCHTEIbHO OHHOPOAHbIM, BHEWHHN BRA yraf. Ilo BCeM MHKPOCKOMMUECKHM H
BHELIHHM [PH3HAKAM YrOJb SBASETCS THIHYHBIM KJIADEHOM.

BrecTAWMH KJIAPEHOBBIA YIOJdb C OCTATKAMA KYTHKY.b! JUCTHEB THNHUEH MJIA
mectoposcaenns. [peofaafanne reanpHUHPOBAHHON OCHOBHO¥M MacChl H [PHCYCTBHE
B KCXOAHOM MaTépHaie BHAYHTENbHOTO KOMHMYECTBA JUCTHER MPU HHM3KOH CTENEHH
yraeduxauuy  yrag  o0ycaoBaHsalor MOBGLIMIEHHBI BLIXOA JerTa fpH  [oay-
KOKCOBaHHH.

[Mo cpaBHeHHIO ¢ GJH3KHMHM MO BO3Pacty H MECTOHAXOKIAECHHI YIIAMA Tyap-
Kb{PCKOTO MeCTOpPOXKIAECHHA, SITMaHCKHE VI pPE3KO OTAMYAICTCA TNODhIMIEHHLIM CO-
nepmaﬂuem BOAOpOAA H 6oJiee BbICOKHM HpOIJ.EHTOM JAeTYyUuXx BeLIeCTB. 3TH pa3an-
YU B XUMHUECKOM COCTaBe CBA3aHLl, C O,{LHOf*'l CTOPOHDI, C npeoﬁnanannem B ArFMaH-
CKMX YIJSIX NPO3PAYHOH OCHOBHOH Maccul H, € APYTOH CTOPOHBI, C DPHCYTCTBHEM
B TY@PKBLIPCKHX YTJAAX OOJALIIOIO KOJHBCCTBA (proseHa.

TyapkblpCHOe MeCTOpOXIeHUHE
[0AyMaTOBLIH TOHKONIOJOCYATHIA Yroab

Tadéa. XXXVII, ppe. 66

YepHbli, AOBOJBHO XPYRKHA, PLIXJIbIH Yrodab. laaBHy#0 Maccy yras <ocTa-
BaIfeT MAaTOBOE 3ePHMCTOE BeLleCTBO, NPOHH3AHHOE TOHKHMH, Hapa/ienbHO pacnoan-
KCHHBIMM, OJeCTSILHMH ToJockaMy. HabmoaaeTcsi 3HAYNTENbHOE KOJIHYECTSO Kpyri-
HBIX JAMH3 (IO3eHa. YTOJb JNErKO PasOuBaeTcst HA HEMPABHABHO ILTHTHATHIE KyCKIl
€ TOPU3OHTAJLHBIMH  [IOCKOCTSIMH, TOKPHITHIMA MATKMM CHJBHO  Maparoliyal
(1O3eHOM.

B tonkom maude yroab caabo npospaued. Habmonaerca 60ablI0e KOJNYECTBO
AMH3 (DI03EHA M 3HAUNTENBbHOE COAEPHaAHKE HENMPO3PadHOro KOMKOBATOTO BellecTBA
8 OCHOBHO# Macce. IIpo3pauHoe TYMHWHOBOE BeleCTBO HMEET BHJ TOHKHX pasBer-
BASIOILMXCA TPOKKAOK. KYTHHH3HPOBanHbBIE JIEMEHTbl 3aMETHH B OueHb HeDOIbIIOM
KOANYeCTBE,

ATTPHTOBOE BeIeCTBO B Yrie A0BOIbHO paBHOMEPHO nepeMeKaetca CJIHH3aAMIH
¢hio3ena, OOPA3YIOUINMH TIOCAONHbIE KOMMJIEKCEL B OCHOBHOH Macce aTTPUTOBLIX
VUACTKOB TOHKHE NPOKHIKK NPO3PAYHOro BEIIECTRA u3rubanTCca BOKPYI KOMKOBA-
TLIX HEPHLIX HJH TCMHOOYPRIX fSIT€H HCNPO3PduHOTG BCIUECTSA H MeJIKUX JHH30UCK
KcuaeHa M (Pro3eHa.

KYTHHH3HPOBAHHbIE 3/IEMEHTH! TPENCTABACHB! €HHUUHBIMA 060J0UKAMH MHKPO-
cnop. Mukpocnopst, 00bIYHO, CIOUICHB, HO oBHAPYXHUBAOT OCTATKH BHYTPEHHEH
noaoctTd. KyTHkyaa HAGm01aeTCs upe3BLIYAUHO PEIKO.

Meakne (parMeHTsl PacTHTEABHBIX TKAHEH, paccesHHbIC B ATTPUTOBOM Beuie-
ctpe yras, oObIuHO, NPeACTABJIECHb] (pro3eHoM M (DIO3CHO-KCH/EHOM. JIMH30UKH
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«prozena GOABINEI0 YACTBIO HE COXPAHAIT KJACTOUHOTO CTPOEHHS M HMEWT BHI
COAOLIHBIX YEPHbIX NATCH C eAHHHYHBIMM HENPaBUJILHBIMH TNPOCBETAMHM. KCHaeH
B MEJIKMX JAMH3AX TPEJCTABIACT 3HAYHTENbHOE PacMALIBAHHE BELIECTBA ¢ YHHYTO-
IKEHHeM KJIETOUHOH CTPYKTYLBI, XOTSl MO TEMHOKOPUYHEBOH OKPACKE BEU{ECTBA YACTO
npuOIMKaeTCA Jake K KCHIeHO-(ioseHy. Takylo ke TeMHVIO KOPHYHERATO-KPACHYIO
‘OKpacKy HMEIOT HEKOTOPBIE JMH3Bl M MOJNOCKH, MO (POPME M OUYEPTAHHAM, CXOLHbIE
. BHTPEHOM,

KpynHele OCTaTKH PacCTHTEAbHBIX TKAHEH INpeICTaBJeHb! NPEHMYLUECTBEHHO (hio-
3eHoM. JInu3el (rosena o6pasyior ueabte NPOCACH u MOKPBEIBAIOT FOPH3OHTAJbHLIE
FOBEPXHOCTH .yrad,

B mange prosen, obbluHO, npeACTABAAET HECKOABKO HM3IMEHEHHOE CTPO€HHE
KJETOUHOH TKaHH. IIOJIOCTH KJETOK BHAHBI SICHO, PE3KO OYePU EHBbl, HO 3aMEeTHO jne-
popmupoBanbl. JledopManHs KAETOK M BCEro CTPOEHHS TKAHH NPOUCXOIUT 34 Cuer
CHAJIEHHS KJCTOUYHBIX CTEHOK, 0GPa3ylolHX MeCTaMu CIVIOWIHYIO 4epHYIO maccy Gea
npoceeToB. COXPAHUBIUHMECH MPOCBETHI KJIETOK ACHO YMEHBLILEHBI H HMEIOT H3MEHOH-
Hble OuepTaHHA. OTHOCHTENBHO YAaCTO HAGMIOAANOTCA MEPEXOABI ¢1036HAa B KCHJCH.

[TonockM BUTpeHa, 3aMeTHhle BO BHELIHEM BHAe yras, 8 TOHKOM uuidde npo-
8paHHBl, ACHO OTAEIAOTCA OT KOMKOBATOrO aTTPUTOBOFO BeleCTBA H YacTO HECYT
OCTATKH KJETOYHOT'O CTPOEHHUS JPEBECHHHI,

3HayuTeNbHOE COAepKaHue (DKO3CHA K HENPO3PAYHOTO BEUIECTBA B OCHOBHOMN
Macce 00yCTOBIMBAET MATOBBIH XapaKTep VIas.

HecmoTps Ha Manioe KOMMUECTBO KyTHHHSHPOBAHHBIX 3JIEMEHTOB, Yrodb AOJKEeH
ObITh OTHECEH K AfopeHy. [IpusHakamuy AiOpEHa ABJAAKITCA MaTOBbLIA BHEIIHHMH Buj,
00HJHe HEMPO3PAUHOro BEIECTBA B OCHOBHOH Macce H GOMBIIOE KOMHUYECTBO ocTar-
KOB pDACTHTEAbHBIX TKaHEH B COCTOSHUM (DMO3€HA U KCHJEHA.

[ToaymaToBeit yroab, Gorathiit I0O3€HOM, THIOMYEH AR Tyapxbipckoro paiiona.
HalmonaemMble pasHOBHAHOCTH OTAHYAIOTCH 110 COAEPHAHHIO TOJOCOK BHUTPEHA H
6o/bIed WIHM - MEHbUIeH TPHMECH I'HHHCTOrO BellecTBa. HO OCHOBHOMR NpH3HaK -~
GoabLIoe COAEpKAHHE HEMPO3PAYHOTO BEIUECTBA B OCHOBHOM Macce H 3HAYHTENLHOE
KOIMYECTBO (hI03eHA — OCTAIOTCA OOLIMMH ISt BCEX DA3HOBHAHOCTEE.

¥ran TyapkbipCcKOro paiioHa OTHOCATCS K TOMY iKe KPCKOMY BO3pacTy, 4TO M
yrau SrMaHcKOro MecTopOXAeHHA. BoTaHHueckHiH cocTas yrae#, no NaHHbIM Maie-
pauuH, OZHH H TOT Ke. Pasauuusi B THNE yras Mexay 3THMH MECTOPOXKACHUAMH
YKa3bBa0T Ha Pa3JaHYHA B npoueccax obpasoBaHus yrieil.

CPETHEASUATCKUE MECTOPOX/JAEHHUS (®EPT'AHA)

CymoKTHHCKOE MeCcTopoMmAecHHe

MaToRbE OAHOPOAHLIH yroab
Tada. XXXIX, puc. 67

¥roAb MaTOBHI, UEPHOrO HBeTa, Ha BO3ZyXe KOPHUHEBEIOIHH, OTHOCHTEABHO
‘OAHOPOAHbIH, NPEHMYIUECTBEHHO PLIXALIN. OCHOBHOE MAaTOBOE BELIECTRO COCTOUT M3
PasApOGAEHHBIX 3MEMEHTOR, KOMNAKTHO MPHAETAIWHX APYr K Apyry. Msarkocts #
CIIOCOOHOCTL MapaTh YKa3biBAIOT HA MPHCYTCTBHE M WIMPOKOE DacnpocTpanenue -
3ena. [locaeaHUi1, OUEBKAHO, pacTipefiensieTcsi PaBHOMEDHO H HE MMeeT onpeeJaeHHOH
OPWEHTAUNH, BCACACTBHE UETO Yrodb WUMEET 3EMJAMCTBLIA XapakTep M HeNpPaBUABHBLH
H3JIOM C 3€PHHCTOH MOBEPXHOCTHIO.

B npospaunom wmide yroap maoxo mpospaued uam Henpo3spaven. Ilo mukpo-
CTPYKType NpeJACTaB]AeT KOMOHHAUHIO (IO3CHOBBIX, KCHJCHO-(DIO3EHOBBIX, KCHJEHO-
BLIX H KCHJEHOBHTDEHOBBIX TKAHEH, Pa3JuyaeMbiX 10 OTTEHKY H N0 dopMe MoJao-
CTeft KJaeTOK. LleMeHTHpPYIOUIEe BEIIECTBO, XOTA Obl B BHAE OTAEABHBLIX [IDOMUINOK,
KaK NpaBHJO, OTCYTCTBYET W HAOMMOIAETCS AHWMIBb B HCKAOYYTEALHbLIX cavyaax. Kyru-
HU3HPOBAHHLIX (OPMEHHBIX 3MEMEHTOB H MHHEDAJbHLIX BKJAIOYEHHI TAKKe He
HabaloAar0TCs.
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KCH/eHOBble TKaHH ABJIAIOTCA npeobaapawuwuMy. B npoxonsiieM CBeTe QHH
(0 TyNpO3pauHble, KOPHYHEBOTO LBETA; B OTPAKEHHOM cBeTe HMEIT O4eHb HeDOJb-
goil peabed M CepoBAThIM OTTEHOK; MOXKHO HaGJAaTh NMOCTENEHHbIH NEPEX0] KCH-
JeHOBBEIX TKaHefl K TKaHAM THIA KCHJIOBHTPEHA. $ro3eHOBble TKaHH KCHAEHO-(ro3e«
HOBbBIE H KCHJAOBHTPEHO-(I03€HOBBIE B IPOXOJAIIEM CBETE Henpo3pauHbie H NOUTH
HEOTAeNHMbIe APYr OT Apyra. ‘.

B otpameHHOM cBeTe QI03eH OTAHYaeTCA Honee CBETIBIM OTTEHKOM H 6oiee
CUAbHBIM pesbedoM.

Yroab npeAcTapaseT KOMOVHALMIO <TebaeBBIX 3/J1eMCHIORBR, HAXONALLMXCSA B pas-
JHUHBIX CTAAUAX MPEBPALICHHS. Bo sHelllReM BHJAe (DIO3€HO-KCHACHOBbIE TKaHH, CJaad-
ralolIMe BCIO Maccy BENeCTBA K BbIABIAKIMMECA JMWDb {10/l MHKPOCKOMOM, NPO-
SBASKOTCH B MATOBOM XapakKTepe, XPYNKOCTH H PBIXAOCTH YIis.

, B CyJHOKTHHCKOM MeCTOPOKAEHHH NAHBBIA THR YA ¢naraer npeobaafanuiyio
yacTh NJacTa.

[Tpu COOTBETCTBEHHOM YMEHBIIEHHH KOJIHuecTBa $103¢HOBbLIX TKaHed U YB2JAH-
geHHH KCHJACHOBBIX ¥ KCHJIOBHTPEHOBBIX, YrOJb CTAaHOBHTCH 6oaee OJeCTAMM H
71epeXOAUT B KCHJIEHOBYI) Pa3HOBHAHOCT. [Ipn yBeanWysHuM KOJHUECTBA KPACHBIX
MPOXKHIOK, BCTPEUAEMBIX, OOLIKHOBEHHO, CAYYaMHO M PeiKe, yroab mpHoOperaeT
AITPHXOBATOE CTPOEHHE M NPUOAMKAETCH K KH3bIJI-KUICKOMY 14aTOBOMY THTIY.

HlypaGckoe MecTopoxAeHue

MMoay6GaecTAwMA WTPHXOBATHHA yroab

Tadn. XL, puc, 68

YroJap 1o BHeUHEMY BHAY XaPaKTepHU3YeTCH 4epPHbIM LBSTOM, TEMHOKOPHUHEBON
uepTOH, AEFKOCTBIO, AOBONBHO 0OJbLUIOH MAOTHOCTBIO ¥ TOHKOIITPHXOBATEIM CaQMe-
HUEM, MEPEXOAALUIUM B HEKOTOPHIX YYacTKax B MOYTH COBCPUICHHO OAHOPO/HOE. Ha
MHHEpPaJbHbIX BKAOUEHHH, OOBIUHO, MOTIAAAK0TCS y3KHE npoc/aoiki, oborateHHble Iu-
HACTHIM MaTepHanoM. MECTaMyu YroJb HMEeT PAKOBHCTHIA H3JOM. Ha noBepXHOCTH
OT/AEAbHOCTY HAOMIOAAIOTCH [VA3KH, B UeHTPE KOTOPHIX HAXOAHTCA BACHOUKA NHPHTA.

B ToHKOM muIKde yrodb XOPOUIO MPOCBEUMBAET H MPEACTABAACT MPO3PAdHYIO
OCHOBHYI0 MAcCy KpaCHOBATO-KOPHYHEBOTO LBETa W HEACHOKOMKOBATOTO CTpOeHu,
B KOTOPOM PaBHOMEPHO paccesHbl MbIbUA H MHKDOCMONHL. B BUAe TOHKMX HOJOCOK
AKeATOFO LBETA, MHUKPOCIOPBI W MbIJbLA PACIONArainTea Mapalieabio HalIaCToBa-
B0, KyTHKYJa B BHJE MEJNKHX, ¢1a60 BOJHUCTHIX 06pPBIBKOB NONAJAETCA UPE3Bi-
yailHo peaxo. W3 crefaeBblx wacTei pacTennit npeo0aaal0T AMH3OYKH BHTPEHR,
pexe KCHJAeHa M eule pexe — (hroseHa. BATpeH B BHAE MEJIKHX JHH3QUEK, 4YacTo
€ XOpOUIO BHAHMBIM CTPOEHHEM W C FOAHYHLIMH KOJBLAMH, KCHJAOBHTDEH HE HMeEeT
YeTKMX KOHTYDOB H MOYTH CAMBRETCH € OCHOBHOH maccoin. dPozed nonagasrca
B BHAE MEJKMX OOGAOMKOB, OYEeHb PEAKO COXPAHHBIUHX JICTOHHOE CTPOCHHE. o
MHKPOCTPYKTYPE Yrolb MOMKET OBITh OTHECEH K MHKPOCMOPOBOMYV AP EHO-KJIapeny.

Kpynubie, 3aMeTHble MaKPOCKOWMHECKH, OCTATKH JIPEBECHBIX TKaHeH npeacTa-
BIeHBl HCKAIOUMTEAPHO JHH3AMH BHTPEHa; TOA MHKDOCKONOM ORH YPe3BbIUAIHO
wacTO OGHAPYKHBAKT OCTATKH CTpoeHns. [1OJOCTH KACTOK HHOTAQ  SaNOTHEHEL
CMOJIOH.

Ha BHewseM BHie nNpeobaajasne NpoO3pausoi OCHOBHOM MAaCChl € JOBOJLHO
GONbLIAM KOAHYECTBOM CIOp OTPRKAeTcA B UOAYO/ECTALEM XapaKTepe yris. JivH-
804KM BWTPeHA OTBEYAIOT OJeCTHIMM WITPHXAM, KOTOPhIZ HADYIIAOT OAHOPOA-
HOCTh YTJAA.

ITo BHelMIHEMY BHAY (noaySaecTAIUA Xapakrep) 4 MO MUKDOCKONHUIECKOMY
CTpOeHHo (NpO3paunas OCHOBHAS Macca, A0BOJBHO CHABHO o6orateHHas MHKPOCIO-
pamu), [A@HHBIR THIT Yras HYXHO OTHECTH K noay6aecTaIeMy AKPEHO-KaapeHy.

B HlypaGckoM MeCTOPOMIAEHHH OH BCTPEYALTCA B HeOO/BIIOM KOJIHYECTBE H
KOHUEHTPUPYVETCH, [JIABHBIM 06pa3oM, B BEPXHel ¥ HHMXKHEH YacTAX naacra. Ouenpb
6JM3KO K HEMY CTOUT KaAapeH, COCTORIIAH, IIaBHBIM o6pasoM, n3 cTebaeBbIX 3MeMeH-
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TOB M OTIHYAIOWIHHCA MOUTH CKAOYMTCABHO MO MHKDOCTPYKIVPE, & He MO- BHeLI-
Hemy BHAY H XHMHUYECKHUM CBOWCTRAM.

: MartoBbifi oaROpOANBI yroam
Tada. XL, puc. 69'

Ilo BHelIHeMY BHAY yroJap OJHOPOAHBIH, NPeHMYIIECTBEHHO PRIXJBLIA W Xpyi-
KHH, MaTOBbIHA, YePHOTO I1BeTa, Ha MOBEPXHOCTH GBICTPO. Gyperouuii. DaEMEHTH, CO-
CT4BVAIOLIHE €ro MaToOBYI0 MAcCy, YPE3BLIYEHHO PA3APOOICHDL. CHIADHAR XPVOKOCTB,
BhIpAKAOINAACA B CHOCOCHOCTH Mapath PaCKpaUMBarhCd. NMPH MEAbHMAN e
IPHKOCHOBEHHHM K HEMY, YKA3blBA€T HA MPUCYTCTBHE BO BCEH Macce yrias 6oabiuoro
KoanyecTBa ro3cHa. [Tocreanuii PaCnpelleIfeTCs PaBHOMEPHO, HO HC HMeeT ompe-
ACACHHOH ODHEHTAUWHM, IIOYEMY, OUEBHIHO, yrodb ¥ KONETCst Ha KYCKM  HeNPaBUJIBHON
$hopmet.  OCHOBHOE BeEILECTRBO YUt HHOTAA UPOHH3BIBAHT UYPE3BBIMAIHO TOHKME
(1,0-—1,5 #m) maToBhIEe JHUH30YKH -1o3ena U Gouaee GaecTaide KCHJEHd; KaK Te, TaK
H Apyrre o6pasyoT WITPUXOBATOCTb. M3 MHBHEPAALHBIX BKJIIOUEHMIT CiaenyeT oTe-
‘TUTH HAJIHYHE PABHOMEPHO PACTIPEALMAIIMIUXC HEGOMbINUX JKEeABAKOB GHPUTA, HMEH-
IMuX ZAHAMETP 10 3 cM, ¥ BTOPHYHOFO IHMIICa, BBIMOJHANOLIErO TPSIUMHBL A0 1 cm
LTHPHHOH,

Ilox mukpockomoM yroa, mpejcrapaser (PI03EHO-KCHIEHOBKI arperar, CORep-
LICHHO HEe COACPHKAUIHA NMPO3PAUHOH MM HeNPO3PAYHOH OCHOBHOH MacChr, 1lemen-
THPYIOLIee BEIMECTBO B HEM OTCYTCTBYET M JHWL HAS.104ai01CH MIOTHO MpUIACTa-
Iine, B Pa3JHYHOM HANPABJEHHH OPHCHTHPOBAHHBIE OBJOMKM U OOpBIBKYA (hro3ena
H KCHneHa. JIpyrue COCTaBHLIE 3Jd€MEHTBI B JAHHOM THIE Yris, Kaxk npaBuao,
OTCYTCTBYIOT. ,

B nmpoxoasiiem cBere, BCIEACTBHE HEAOCTATOYHOR TOHKOCTH wana, npuMepHo,
S50% TKame# npHHHMaeTcs 3a ¢103eH. B oTpaxennoum ceere no CTPYKTYpe GOJbIINH-
CTBO TKaHEW IOJAKHO ObITh OTHECeHO K KCHICHY, HA 8TO YKashiBAalOT pasbyxuiye
CTEHKH KJETOK, MaJeHbKHE MOJOCKH KJETOK, HH3KHiT peabe( M CEepPOBATLIH OTTEHHOK.
Pro3¢eH Ke B aHAH(AX C UMMEPCHE HECKOJBKO Gonse CBCTAbINA, YEM. KCHJICHORBIE
TKaHH, U uMeeT GoJee Pe3KkH#l peabed.

IO MUKPOCTPYKTYPE Yroab MOMKET 6bIThb OTHECEH K OAHOPOAHOMY THNY YI.i4,
KOTOpPblit COCTOUT M3 (DIO3EHOBHIX M KCHJEHOBBIX TKaHCll © npeodaagaHueM Nocaeq-
HuX. Kpynnble, saMeTHble MakpOCKONMMYeCKH ApeBeCHLIe TKaMH NOYTH OTCYTCTBYIOT.
DHO3€HO-KCHIEHOBbIE TKAHH, COCTABJAAIOLLHE BCIO MAacCy B2lIeCTBA VIl H BLIABJAANO-
Ilgeca JHINL TOA MHKDOCKONOM, BO BHEWIHCM BHAC MLOSBAAOTCH B MaTOBOM
XapakxTepe, B XPYNKOCTH H DBIXAOCTH yras. Orieashble 60aee OTYETJIUBBIE K npa-
BHIBHO ODHEHTHDOBAHHBIE JMH30YKH KOWICHA MM (H3CHA MAKPOCKOMHYECKH Bbi-
ABJASIIOTCA B TOHKO# IUTPHXOBATOCTH.

MaroBhift THT YISl ABAseTCA nPeo6aadaionHM B UlypaGckom MecTopoxkaennn
U CJaraet OCHOBHYI0 10—12-MeTpOBYIO nmauxy yroJbHOro maacra.

UpessniualiHo Gau3KO K HEMY CTOMT KCHAGHOBBIN TUI YL, KOTOPHI# OT.IH-
44eTCs MONyMaTOBLIM GUIECKOM, NOJHeHwel 0AHOPOAHOCTBIO, KCHACHOBLIM H KCH.10-
BHTPEHOBHM MHMKDOCKOIHYECKHM CTPOEHHEM.

Kuseii-Knfickoe Mectopowaenue

Marosbifi wTpHXOBaTHE yroan
Tada. XLI, puc. 70

Makpockonnyecks yroib Y€pHOro nBera, Ha TOBEPXHOCTH HECKOJBKO KOPHU-
HEBEIOUIHUH, MaTOBBIM, XPYNKHA U JOBOJbHO puLIXanii. MartoBoe BelnectBo yras
AOBOJbHC PABHOMEPHO NMPOHHIAHO BJECTALIHMH, NONYGJIeCTAUIMMH H MATOBLIMH JHH-
30UKaMy, O6pa3yIOWIHMH MITPHXOBATOCTL, KOTOPAs HEPEAKO NEPEeXOAHT B TOHKYIO
NOJAOCHATOCTb, MuHepasnbHble BKJAIOUEHHS, KaK [IPABHNO, OTCYTCTBYIOT. PHIXA0CTH 0
XPYNKOCTb Yrisi CBMAETEAbCTBYIOT O HATMUHH (hIO3eHa.
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B TonkoM e yroan ciabo npospauen. Habawopaercs npeodnajanne ro-
3eHOBBIX, KCHJAEHOBBIX ¥ KCHAOBHTPEHOBBIX TKaHEH, MPOBHU3AHHBIX MPOXKHUJIKAMH pas-
AMUHOH 1wHpuHLL. PIO3CHOBLIE TKAHY TMPEACTABJIAIOT JIWH3H H 00JOMKH 4YepHOTO
[BETA, PA3JMYHOI BEAMUYHHRI, UHOTJA € XOPOIIO COXPAHHBIIMMCA KJACTOUHBIM CTPOE-
hyeM; 4acTo Habamaaercd He (PIO3eH, a KCUJOBHTPEHO-(HiO3€H M emle vaile KCHIeH
W KCHIOBUTPeH. [locaeude W ABAAIOTCH Npeobila auluMa. B npospaudom waude
OHM TEMHOKOPHYHEROTO uBeTta, ciabo mpospauneie. cobeHO pesxko npeodaaganne
KCUJEHOBLIX TKAHEH MPOABIACTCH B OTPANKCHHOM CBETE, TIAe MOXKHO, Gaaronaps
peavey ¢ OTTeHKY, Hadawlath, UTO f0abiasg 4yacTb (PPArMeHTOB, OTHOCHMBIX
B NPOXOASIIEM CBETY K (DHO3EHY, OKA3LIBACTCA B OTPAKIMHOM CBETEC KCHACHOM. Kcu-
JeHOBLIE TKAHH B AHULAHAX cepoBaTie, NOYTH (€3 peabepa M HMEIOT HECKOJBKO
OnIBBIIHE KJeTkH. ®ro3eH xe Gojee CBETAb#d H nMeeT Gonee UeTKuH peaved. Bce
ApesecHble TKAHH KOMMAKTHO MPHACTAOT APVE K ApYry W 08pa3yiT (HH3CHO-KCHJIC-
HOBO-KCHJIOBUTPEHOBbI arperatr. [Ipoiuakn, TMPOHU3LIBAKWIKE -YTOb, npeumyuie-
CTBEHHO TOHKHE, COBEPHIEHHO OFHOPOIHDIE, BHTPEHOTOAOGHbIE, JKEJIATOBATO-KOPHU-
yeBOro 1Beta. OHH Pa3AeAfiOT H BMECTE C TeM UCMEHTHPYIOT ApEBecHLIE TKaHnd H
pacnoaararpTcs npenmymecmemm napasaiaeabHO HAnMANCTOBAHHIO Yyrias, HO HHOr2a
pacxXoanaTCs B a3 JdHYHbBIX HapasJeHHUAX. K_VTHHHSH])UBHHHI:I& 3JICMEHTRI, B BH]IE
MHUKpPOCHOOD H COGpaHHbIX B CKI3JAKH KYTHKVI, ABJIAKNTCA SMKH30IHYCCKUMH W CJOV-
UaiiHBIMHU.

M3 MHHepaJLHBLIX BKJIUEHHH ZOROJALHO PEIKO, HO I10NIAAdTCA 3CpHA IMpUTa
i1 HEKOTOPDLIE 3JICMEHTLI FIHEACTOrO MaTepHaada. prmll_-le. 3aMeTHLIe MaKpOCKOIH-
UCCKH, APEBECHbIE TKaHH OpeaCcTas/IeHbl CPPaBHHTEABHO MeJKAMHE JHH3C0UYKAaMH BUTPCHA
i upe3sLluaiHo DeAko (pro3eHa. JIun3n BHTpPeHa, OOhIUHO, M0J MHKPOCKONIOM HE
OOHAPYKHBAIOT CTPYKTYPH M Aa:Ke KOMKOBaTOCTH, (ro3em Ke MUKA3LIRACT HHOCA4
10BOJBHO XOPOLER COXPAHHOCTH KIETOUHOE CTPOCHHC.

Bo BHemHeM Buie yriud npeoBiajanue (PIO3eHa, KCHJIENA W KCHJIOBHTpEHA npo-
aBIAeTcd B MaTOBOCTH H XPVIKOCTH, TOHKHE NOJOCKH MPNLPAYHOTO BeUulecTBa MaKpO-
CKONHUEeCKH 3&METHHI B BHIE GaecTAN X JHH30UYEK. Tlo BHEWIHEMY BHAY (Ma'l'OBOCTb
H XPYDKOCTb) K N0 MHKPOCKOTIHYECKOMY CTPOCHHIO (mpeod.aaianyue (1o3eHa, KCHIeHA
¥ KCUJOBHTPEHA C TOHKUMH NpPO3PautbIMKH ﬂ[,)O}i\‘HJI}(SMH) 3TOT Vrodb MOXKET OBbITb
OTHECEeH K WUTPUXOBATOMY (I)EO3€H0-KCHJI€H()BOMY THITY.

[IpH YMEHbIIEHHH KOTHYECTBA OJIECTAMX TPOANIOK B ¥IJ1€e H COOTBETCTBEH-
HOM BO3DaCTaHRH TNPOLUEHTHOrO CONEpPHKAHIA (h103eHO-KCHACHOBLIX TKaHEH, Yroab
npHEHMAcT Qoaee OAHOPOIHLIE XapakTep W NEPECXOIHT B MAaTOBBIH OAHOPOAHBII
(PrO3eHO-KCHIEHOBRIW THIT YFJd, BeTpeuenHsid B Lypabe u Cyaoxte. W, HaoGopoT,
OpH YBEAIYEHHH KOJAMMECTBA ¥ WHPHHLL KPACHRIX NPOKHIAOK ¥ TPH COOTBETCTBCHHOM
YMEHbILEHHH TIPOLEHTHOr O COACPKAHNS (DHO3EHO-KCHIACHOBLX TKaHeH, yroJib NPHHH-
vaeT 110J0CYaThii, a He LWTPHXOBATLIH XapakTep, anaIoTHUHLIN onucaHHomy 8 Kok-
AHraKCKOM MeCTOPOXKIACHHH.

Martosbiit WTpHXORATLi yvroab B Kn3bLi-KHACKOM MECTOPOMICHEH craraet

3HAUUTEALHYI0 1alTh naacra.

MaTtoBulil M0JOCYATHIA Yroiib
Taoa. XLI, pie. 71

VYroab MaToOBLIH, OTHOCHTEIBHO NJIOTHHI, TEMHOKODJUHEBOTO [[BeTd, monocua-
TOTO CTPOEHHA. QCHOBHOE MATOBOC BELUICCTBO ABJAACTIH npeﬁaanammuM H BMEN(ako-
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muM. OHO OTHOCHT@IBHO OJIHOPOIHO, €CJM HE CUHTATh OTACAbHbIE HepaBHOMEPHO
,pacnpeseasiolHecss TOHKKe Goaee GaecTAWmHe WTPUxi. B npeo6rajawniueM MaToBOM
senecTBe HaOMIOAAIOTCA JIHH3BL onyGrecTswero u eme 60.¢e MaTtoBoro yras, oT
0,3—1,5 ¢m WHPHHL K A0 10 ¢m AAMHbL. MAaTOBBIE JMH3LI MUMEHT HHTEHCHUBHO yep-
gbiii uBer, ACHOE BOJOKHHCTOE CTPOEHMe H XKHPHbIH Ogeck. HWak Te, Tak um apyrue
pacroaraioTcsl NapanefbHO [JOCKOCTAM HaCAOeHHs. MuHepasbHbie BK/AIYEHHS
BCTPEYAIOTCA MOYTH HCKJIIOUNTEIbHO B BHJAE NMHPHTA, NPHYDPOUEHHOTO K JHH3AM Ma-
TOBOI'O BOJAOKHHCTOrO Yras.

B npospauHoM mwiude yroab npeicTaBaseT KOMOHHAGKIO TPeX COCTABHBIX 3.¢-
MEHTOB: AKpPeHa C MOJyNpPo3payHO# OCHOBHOM MAacCOH ¥ OGOABUIMM KOJUYECTBOM
KYTHHH3HPOBAHHBIX 3JEMEHTOB, arperaTa (O3€HO-KCHJACHOBLIX TKaHEl, IPOHH3aH-
HBIX TAPO3PAUHBIMH NMPOXUIKAMH, U BHTPEHA.

JlopeH, a B HEKOTOPBLIX CJAy4asX KaapeHO-AKDEH, MPCACTABIACT COuYeTaHHe
OCHOBHO¥ MacCel, 000J0UYEK MHKPOCIOP H MBIbLB!, IHH30TEK (DIO3eHA M BHTpEHA.
OcHOBHas Macca MOJynpo3payHass, KOPHYHEBOrO LBETa, NPH GOABLIOM YBENHHEHHH
(X 150) xomkoBaTOoro crpoenus. OO8O0J0YKH MHKPOCTIOP M MLIABbULI B BHAE TOHKHX
MEJTBIX TeJI PACNOJAralOTCA B OCHOBHOM Macce HEPABHOMEPHO, HHOrZa B BHAE O0Jb-
IUMX CKOIVIEHHH, 2 MHOI'AZ B HE3HAYUTENbHOM KOJAWYeCTBe. JIWH3BI BHTPEHA HEPABHO-
MEPHO HPOHH3LIBAIOT OCHOBHYIO Maccy. OHH TOHKH, HeGOJbIIOTO MPOTSKEHHSA, OPaH-
HEeBO-KOPHUHEBOro 1uBera. OOGAOMKM Io3eHa CPABHHTENbHO MeEJKHE, Oodabliel
YacTbI) ¢ HAPYLIEHHOR KJAETOYHON CTPYKTYpOIil.

Kpynubie AWH3bI OGJECTSAErO M MATOBOTO YIJIf, 3aMETHHIE MAaKPOCKOMHYECKH M
ofpasyollHe NOAOCYATOCTb, NPEACTABIAKT OCTATKH [APEBECHBIX TKaHel, HaXoAn-
U(HECH B COCTOAHMH BHTPEHA M (PIO3EHO-KCMAeHA. BHTpen mold MMKpockomnoM opa-
JKEBaTO-KOPHYHEBOrO UBETA, YalLle OJHOPOAHbIH, OECCTPYKTYPHBIH, HO HEpeAKo
CTPYKTYPHBIR, Pa3OMTHIf TPELIMHOBATOCTbI). PIO3EHO-KCHIACHOBLIE TKAHH NpeAcTa-
BJASIIOT [WIOTHO-NIPHJIEralolllHe APYT K APYTY UEPHBIE H TEMHOKOPHYHEBbLIE (PparMeHThI,
HHOTJAa C XOpPOIIHM KJETOUHLIM CTPOEHHEeM, HHOCAa XKe [MOUTH 6e3 Hero; noytd
BCErAd OHM NPOHM3AHBI OPAHXKEBBLIM, @ Ualle OPAHKXEBATV-KOPHUHEBHIM MPO3PauHbIM
BeLeCTBOM.

Bo BHemlHeM BHJe yrjs npeol/jaXaHue XOpeHa IPOSISMSIETCH B MATOBOCTH M
OTHOCHTENbHOH NAOTHOCTH; NIPO3PAYHbIA BHTPEH OTBEYART GUCCTSLIMM JIMH3aM, HOTY-
NIPO3PavHbIi (PIO3EHO-KCH/IEH — BOJOKHHCTBIM, MHTEHCMBHO YeHbIM, MATOBBIM JHH-
3aM. YroJb NPeACTaBaseT KOMOMHALHIO NIOPEHA, BUTPRHA M KCHAEHO-(H3eHa.

B Kusba-KuiCKOM MECTOPOMAEHHH 3TOT THUI Yrasd Cnaraet MeTpPOBYIO MauKky
HYOKHEH 4uacTH rJacta. [lepexoga K JpyrHM THIAM He HAOMOAAETCSl, €CJAM HE CYUTATH
B HEKOTOPHIX CAyHaAX KJapeHO-HAIOPEHOBHIU XapaxTtep poo0aafaouiero MaToBOTO
BEILECTBA M HECKOJbKO HHYI0 KOMOHHAUHMIO (B KOJHUCCTBEHHOM OTHOLIEHHH) BHTpPEHA

d rozeHa.

Kok-flHrakckoe MecCTOpOXIeHHE

BaecTamH# ogHOpoOAHNMH yroin
Tada. XLIl, puc. 72

¥Yroab NAOTHBLIA, YePHLIH, OTHOCKTETbHO OAHOPOXHBIA. BellectBo yras 6aects-
uiee, TOHKOWTPHXOBaTOe. BepTHKAaIbHLIH H3J10M pOBHBIHA. [IoBEPXHOCTb H3JIOMa
rAaakas. I'aaBuan macca yras COCTOMT H3 GaecTsAwlero BentecTBa, HEPABHOMEPHO
rponusasHoro eue Gojee GMSCTAWPMH  MITPHXAMU, KOTCPBIE HMMEIOT WHPUHY
Jo 1—2 mm.

B 6o/ee 0JHOPOAHBIX YUaCTKaxX HAG/IOAAIOTCH 3JeMEHTL! PAKOBHUCTOrO H3JIOMA.
INo o6meMy 06aUMKY yroab NPeACTAaBJASET KJapeH.

B Tonkom miude yroap xopouio npospaverH. HabaroliaeTca HCKIIOUNTEIBHO
IPO3payHOe BEUIECTBO, B KOTOPOM PaBHOMEPHO PAcCesiHbl MHKPOCHOPHI M MbLILIA.
OcHoBHaa Macca yras NDO3payHasl, KPacHOBATO-OPAHXKCBOTO LEETA, NPH YBEIMYEHHI
8 200-—250 pa3 oOHapyXKHBaeT KOMKOBaTOe CTpOeHHe. KYTHAM3HPOBAHHbIE JHEMEHTHI
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fpeJCTaBJIeHbl OOpBIBK@MH MBLIbUBI ¥ MHKPOCMOP H KYTHKYJIOM. Muxpocnopnl H
pBINbUA PACMOJAAralTCsA B YII€ PaBHOMEPHO, MNMapafieIbHO HanJacTOBAWHIO YT.If,
B BHAE TOHKMX KOPOTKUX MMOJOCOK APKO XKEJTOrO LBETA. OHH cOCTaBafIOT, IPUMEPHO
6—7 9 OcHOBHOM Macchl. TIpn Mauepauuud yris BhISCHHIOCH, UTO KOJHYECTBO MbIAbL B
§ MHKDOCIOp, NpHMEPHO, oauliakoBoc. Cpeln Nblabubt HaGJKATHCh popMbl, OTHO"
cALIMEC K XBOAHBIM H CaroBbiM pacTeHHAM. KyTHkyaa B yriae BCTpeyaeTcs daule
acero B BHAE €JHHHYHBIX OPAHKCBO-KEATBIX MPAMBIX OOGPBIBKOB H JHIIb HHOIAA
uMeeT 3aMKHYTble KOHTypbl. Kpoue KYTHHUSHPOBAHHBIX 3JIEMEHTOB H3 XEJATbIX
BKAOUEHHUI [TONajaioTcsa Tela HeCKOJbKO CBeTJee W KPyH[Hee Cnop, KOTOpble CKopee
BCEro MOTYT ObiTb OTHECEHH K CMOAsAHbIM 0O0pasoBauunv. C(tebJeBble 3JM€MEHTHI
NPeACTARJIEHH BHTPEHOM, peXe KCHJAOBHTPEHOM H HPE3BBIUAWHO PEIKO (pro3eHOM.
BuTpeH BCTPEYAETCH B BHUE OPAHAKEBO-KPACHBIX OJHOPOUHLIX, ZOBOJBHO OFYETAHBO
BHIZIEJAAOLMXCA JHH30ueK. KCHIOBHTPEH NpPeICTaBAsIeT KOMKOBATOE BELIECTBO, HE
conepAauee BKIOUESHUA M NMOYTH CIMBAIOILEECS ¢ OKPyKAIMIE! ero OCHOBHOH Mmac-
coii. ®03¢H — B BUJe MCJAKHX, PEAKO BCTPEYAKMIMXCH OGJOMKOB.

KpynHbie, 32MeTHbIC MaKPOCKOMHYECKH, APEBECHRIE TKAHH rPeJCTaBJeHbl BUTPE-
HOM M KCHJIOBHTpenoM. [lepBbie 1O MHKPOCKOMOM #HOTAA OCI:@pyXKHUBAIGT XOPOLIO
COXpaHHBIIEeCA KAETOUHOE CTPOEHHME, HO uaule OKashlBAKTCR  GeCcCTPYKTYPHBIMH.
Bropeie, 06bluHO, KOMKOBaThie. Bo BHemHeM Bue npendiajamue NPO3PauHOro Be-
necTBAa BLIPAKAETCA B OJeCTAU(EM XapaKTepe yrjad H ero MnOTHOCTH. JIHH30uKH
BHTPCHA BO BHELIHEM BAJle NMPOABAAIOTCA B (hOpPME LITPUXOB.

Mo BHewHeMy BHAY (6/€CK H NAOTHOCTb) ¥ MO MHKPOCKOMHHYECKOMY CTPOEHHIO
(MpO3paYHOCTh OCHOBHOH MacCbl M PABHOMEPHOE pacnpeneeHne 6—7% MUKpOCTIOp)
3TOT THI YIS OTHOCHTCS k RiopeHo-KaapeHy. [IpH COOTBETCTEEHHOM BO3PACTaHHH
MPOLEHTHOFO COJAePXKaHHA NPO3PAUHOTO BeIIeCTBA W TOH YMEHBUICHHH KOJIHYECTBA
MHKPOCTIOP, YrOJb IePeX0IHT B YHCTO KJIAPEHOBBIM, KOTOPBIK HMEET TAKXKe NOBOJLHO
Goabwoe pacnpocTpaieHve B KOK-SIHrakckom MecTopoMKieHid. JlaHHbiH THM coCTa-
BafieT, NPUMEPHO, H0% BCeX KOK-SIHMAKCKUX YriaeH. KpoMme nepsoro mJaacra, OH BCTpe-
YAeTCA B HYJAEBOM, IIECTOM H MOLHOM.

Moay6aecTaunit WTPHXOBATHIA YIOab
Tada. XLI, puc, 73

Yroab 4epHOro 1BeTa, ROAYGAeCTRILUN, IIOTHBIN, OTHOCHTEABHO OJHOPOMHLIA.
OCHOBHOE BelecTBO noaybaectamee. OHO PaBHOMEpHO Nponw3ano Gonee OGaectsi-
UIAMM JHH30UKaMH, HMEWWHMH ©T 1--3 Mst WHDPHHBL 1 00pa’yiolHMy WTPKXOBA-
TOCTb, B HEKOTOPHIX CJyyanX NepexoiAlyio B noJ0CYaToCTh.

HanomM HepoBHBiM, TOBEPXHOCTL H3JoMa raafkas. MusepanbHble BKAQUEHHA
B BHAe OTIeNbHbLIX, OTHOCHTEJIbHO KPYNHLIX JHH30YEK YIVIHCTOTG CaaHua.

Xumnyecunit cocras

a ¢ < ; [yMuHOBbE
I'% ‘ A S cC | H N O0+S | 1% HCAOTH
10,44 ‘ 6,01 0,38 79,27 553 ’ 1,02 13,18 43,38 crensl

B TOHKOM InfHde Yroas XOopowo NPOCBEYHBAET M NPeNCTaBIAeT COUETaHHE
NPO3payHoil OCHOBHOM MacChl ¢ He$OaLUIMM KOJIHYeCTBOM KYTWHH3HDOBAHHBIX 3Je-
MEHTOB M JHMH30uKaMH BHTpeHa. OCHOBHAH Macca OAHOPOAHAA, KPaCHOBATO-OpaHHE-
BOro uBeTa. KYTHHH3HPOBAHHLIE 3J1E€MCHTBI MPEJCTABJACHB MENKMMH, CILIIOCHYTBIMH,
CBETJIO-XeJTOT0 uBeTa OOAOMKAMHM MMKPOCNOP M MbLIBUB, 3HAYUTEABHO pPeXe —
o6pBIBKaMK C1afo BOAHHCTOH KYTUKYJIBI. CrelJeBple 3JeMCHTH HabAwIAOTCA B BHAE
JHH30YeK BUTPeHAa M ¢hi03eHA. BHTpeH OTAHUAeTCA upe3BblYaiHOH OJHOPOAHOLTBIO,
KPACHOBATO-OPAHAKEBLIM IBETOM W MOMTH MNOJHLIM OTCYTCTBHEM KOHTYPOB. Oxpy-
KAOUIAS er0 OCHOBHAA MAacca MOYTH C HUM CJIHBAETCA, H OH WOXKET OblTh OTAHHHM
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JHIIb 110 TPEWHHAM ¥ MO OTCYTCTBHIO B HEM BKJIOYEHWH ¥ CAOHCTOCTH. JIMH3OUKH
¢ro3ena GoJblIeH HaCTbIO MEJKHE, C XOPOLIO COXPAHMBUIHMCH KJIETOUHLIM CTpOE-
BueM. Kpynubte ApDEBeCHble TKAHH. 3aMETHbIE MAKPOCKONHMYECKH, MOYTH OTCYTCTBYIOT,
ecJy He NPHHHMATb BO BHHMAHHE OTAE/bHBIE GJECTAIHE NOJOCKM GAeCTAIIEro yras,
KOTOpBIE TIOJ MHKDOCKOMOM MAPEICTABJAAKT MOYTH OJHOPOAHBIA BHUTPEH.

: Bo BHemHeM BHJAE NpeodJafiaHMe MpO3PAYHOU OCHOBHONM MACChl ¢ OUeHb He-
GOJBIIHM KOJHYECTBOM BKJIOUCHHH, BHIpaXaeTcd B NMOAYOAECTAIIEeM ILIOTHOM xapax-
Tepe yriad. JIAH30UKM BUTPEHA CO3XAIT WITPHXOBATOCTb. YTOJb INPEACTABIAECT TH-
TIHYHBIH KJXapeH,

B Kok-flHrakckoM MecTOopoXKAEHHH OH C14raeT fOYTH Bech Maact MOWHBIE H
mecTol, OOJBLIYIO YACThb MEPBOTO NNACTAa U OTHAeAbHbIE CJAOU HYAEBOTO U NATOro.
[Tpu yBeauueHHH coAepaHua 060JOUEK MUKPOCIOP M MBIBUB M NPH COOTBETCTBCH-
HOM YMEHBINCHHM JIHH30YEK BHTPEHA, OH MEPEXOJAHT B AIOPEHO-KJAAPEHOBLIA OJHO-
POAHLIH THIl YyTas. '

MMonymaToBbIl MoOXOCYATHIR Yrob

Tasa. XLIU, prc. 74

Yroab MAOTHBIW, YepHBIH, HOJAYMATOEBH, MOJOCUATHIH. BePTHKANbHBIH H3A0M
POBHBIH, IOBEPXHOCTb M3MOMA MEJIKO3epPHHCTas. [JlaBnas Macca Yrisf COCTOMT M3
NOJYMATOBOTO BEIIECTBA, B KOTOPOM OTYETJIMBO BLLAGJSIOTCS HEPABHOMEPHO pac-
NPEALSIOWNEc JUH3BL GaecTamero yras, pa3ouThie NEPNEHAHKYIAPDHOR TPELIHHO-
BaTGCTDIO, HMEIOUIME WIHPHHY A0 1 cm ¥ obpasyroumue noaocyatocts. Kpome sTux
JHH3 NMOJYMATOBYK) MAacCy NPOHH3LIBAIOT TOHKHE JHHZOUKH OJeCTAUEero W MaTOBOrLO
Yraf, HMeuHe A0 1 MM IWHDHKHEL B CO3JaNUIHe MITPUXOBATOCTh. M3 MuHepaabhLIx
BKJIOYEHHH BCTPEUAETCs! MHUPHT B BMJAE ReOOMBIIHX BLITAHYTHIX KOHKpPEUHH.

B TOHKOM LuiHe yroas HeMOAHOCTbKY npospaueH. [10 MHUKPOCTPYKType OH
NPEeACTaBAAET CKOMJACHHE (DI03EHO-KCHACHOBBIX TKaHeH, NPOHH3aHHBLIX UPE3BBIUAIHO
TOHKHMH TIeJH(HIHPOBAHHLIMH {IPOKHAKAMH, KOTOpbLlE UepelyIOTCH ¢ 6oJee LIApo-
KMMH JHH3aMH BUTPEHA H, O4YeHb PEJKO, KJIapeHa.

¥TOab COCTOHT MOYTH HCKAKYHTENBHO H3 CTe0/EeBbIX 31EMEHTOB, YacTh KOTO-
PHIX HAXOAUTCH B COCTOSIHHM (PI03€HA, APYrasi — KCHIEHA, KCHIOBHTPEHA H BHUTPEHa.
DH3eH BCTPEUAETCS B BU/E OTHOCHTENDHO KPYMHBIX JHH3, C XOPOWO COXPAaHHBLIEHCS
KJETOYHOH CTPYKTYPOH. OH CMEHACTCA AMH3AMH KCUAOMIO3eHA MJH TEMHO-KODHUHe-
BOTO KCHJIEH2a HJIH KCHJAOBHUTPEHZ, KOTOpPLIE SABMASAIOTCH NPeobJafaroliuMiM U TAKKe
NPEACTABAEHBl OTHOCHTENbHO KPYMHBLIMHM JHH3AMH C XOPOLIO COXPAHMBINEHCH PacTH-
TENBHOH CTPYKTYPOW. KopUUHEeBble JIMH3BI KCHAEHA, KCHIOBUTPEHA M (DIO3eHA 4aCTO
pazneseHbl Mex1y co60# KPacHbIMH, OJHOPOAHBIMH, TOHKUMH RPOXHIKAMH, KOTOpPHIE
KHOTa HOCAT (paionAanbHbiil XapakTep. OHH PACMoJaratoTes He CTPOTO NapasienbHo
HaNJaCTOBAHHIO YIf, & B PA3JMYHbIX HaNpPaBACHHAX H He TOJIBKO MEXAY TKAHSMH,
HO H B CaMMX TKaHAX. DTH TOHKHE NMPOXHIKHA SIBAAIOTCA NPOJOLKECHHEM JHH3 BUT-
pena. [llocreaume, Tak e, KaKk M OHH, KOPHUYHEBATO-KPAaCHOTO WBET4, GOJbIIEl
4aCThi0 COBEPLIGHHO OXHOPOAHbIE. OHH He HMEIOT CTPOTO JHH300GPA3HOH (HOPMBI
¥ 3THM OTKJIOHAIOTCS OT THIHHHOrO BUTPeHAa. HO BewecTtBo MX HOCHT BHTpeHOOOpa3-
HBIH Xapakrtep. MHOr/la 8TH KpacHble NOJOCH MPEACTABASIOT KJIAPEH, B KOTOPOM
HaGMOAAOTCA BKJAOYeHHs (PHO3eHa, KCHJeHa H KCHIOBHTpeHa. KyTHHH3MpOBaHHbie
3MEMEHTbl B BUIe 0O0OJOUEK CMOP, NBLIBUBL H KYTHKYJbl UBISOTC CAYYARHLIMH H,
KaK NpaBHM0, NOYTH COBEPUIEHHO OTCYTCTBYIOT.

KpynHble, 3amMeTHhie MaKpPOCKONWUYECKH, OCTATKM APEBECHLIX TKAaHed NpejacTa-
BJCHB MOUTH MCKAIOUHTENbHO f10JOCKAMH H JHH34MH BHTPEHA; OHH MOX MHKPOCKO-
HOM He OOHAPYXMBAIOT CTPOEHHS H COBEPUIEHHO OHOPOAHB. BO EHeliHEM BHje
yras npeobaafaHue KCHACHOBBIX M (DIO3E€HOBBIX TKaHel BHIPAXAETCH B €ro MaTOBOM
XapaxkTepe H Ha MOBEPXHOCTHX M3JI0MA B 3ePHHCTOCTH. [ToMOCKH npospaudoro Bee-
CTBa, 3aMeTHble B BHAE OJAECTAWMX NMPOKUIOK, OOPAIVIOT IWITPHXOBATOCTL; IIMPOKHE
fI0NIOCHl NPO3PAYHOTO BelllecTBa 00pPa3yloT MOJAOCUATOCTb.

B Kok-flHrakckoM MecTOpPOXAEHHH NaHHBIA THN YrJas 3aHHMAaeT He(oJbluoe
MeCTO Y BeTpeuaercs B Buje ciaoes oT 0,10—0,30 »#, ocobenno B I v V maacrax.
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HapbiHckoe MeCTopoXaAeHHe

MMonyMaTOBbi#l MOJOCYATHIH yroas
Tad.1 XLIV puc. 75

VroJb TOAYMATOBBI, WIOTHEIN, YePHOTO LBET3, NOJOCHMATOTO ¢TpOeHHH.
OCHOBHOE MOJYMATOBOE BEIECTBO fABAACTCSH npeoB1afalolHM M BMEILAIIHM. B uem
paBHOMEPHO pacCesiHbl Gosee OJECTALIHE INTPUIIKH, HAPYINAIOI{ME OTHOCHTEABHYKO
OAHOPOAHOCTb. KpoMe TOro, B HEM HMEHOTCA JUHSBI H noJochl GiecTAIero yrasg ot
0,2—0,7 cm WMUPHHBL H 10 10 ¢m AJAMHBL M AHH3BI MATOBOI'Q yrid OT 0,1 no 0,5 cm
{(UHPHHLL ¥ A0 5—6 M JJIHHbL. [MocaeAHKH MSATKHMA, MapaloUiHi C 3aMeTHbIM BOJOK-
HHCTHIM CTPOEHHEM M CEPOBATHIM OTTEHKOM. KoaudecTBo OJeCTAHX JWH3 B YFJ€
HeCKOJbKO 60JbIle, 4eM MaTOBBIX. Kak Te, Tak M APYTHe Paclnpefleasiiorcs B OCHOB-
HOM MOJYMATOBOM BelLECTBE HEPABHOMEPHO. :

Mo MHKPOCKOMOM TaKxe HaGmoJaloTCs TpH COCTABHALIE yactd. OCHOBHOE Be-
HIECTBO B MPOXOASUIEM CBeTe NPOCBENHBACT M npeAcTaBaseT KOMOMHALKIO KpacHoBa-
THIX, COBEPIWIEHHO OJHOPOMHBIX NPO3PAUHBIX JMH3 H MPOXHJAQUEK C MoJynpospad-
HBIMH JMH3aMU KJapeHo-jopena. OcHOBHAs Macca HOCAeAHHX KPaCHOBATO-KOpUUHE-
BOTO UBETA, KOMKOBATOrO CTPOE€HHS, MJIOXO npocBeynparoniasi. B Heidr AOBOABHO
paBHOMEPHO paclpeslesoTCs 06OJOUKH MHKPOCIOP H INbIAbIbI SPKO KEATOro LBETA,
yepHbIe, YIA0BaTble, AOBONLHO MEJNKHE o6a0MKH (Pro3eHad, OTAE/]bHBIE CMOJAHBIE TeJa
 MeJKHe Gefbie MUHepalbHbie BKIOUEHHS B BHAC OT/CJBHBIX 3epen. Bmecte BCe 8TO
npeAcTaBiAeT MOPEH, yepeAyIOIMACA C BHTPEHOOOPA3HBIM BEILECTBOM.

Kpynubie JuH3bl GIECTAILErO M MaTOBOTO yrias, 3aMeTHble MAaKPOCKOMHUYECKH,
IpeCTABAA0T OCTATKM APEBECHBIX TKaHell B COCTOSIHHHM BHTPEHA H (PHO3eHO-KCHJEHA.
BuTtpeH MOA MHUKPOCKONOM Gonbiiesi MacThio GeCCTPYKTYPHBIA, HO MHOTAA HaOmo-
Jaelcsl KAETOUHOE CTPOEHHE XOpOIled COXpaHHOCTH. Jlgu3sl (pro3ena 1Moj MHKDOCKO-
NOM OK43HBAKTCHS arperaroM KCHJCHJ, (io3eHa ¥ KCHIOBUTPEHO-(ro3eHa. Bee tpar-
AEHTHl KOMIAKTHO TPHJEralnT APYT K APYTY H NPpOHUSAHEI TOHKHMH reJU(UIHPOBaH-
HBIMH NpOXMIAKAMH. YacTo rO3CHH3HPOBARHBIE 3JeMEHTbl XOPOIIO COXPAHH/H
OCTATKY PACTHTEJbHON CIPYKTYPDLL B BHAE MOAMHHBIX KOJel| H KJAETOYHOTO CTPOEHHSA.
Bo BHeuiHem Buje yrasg npeodaajaimue AOPEHOBOI COCTABHOH 4acTH TNPOSABIALTCA
P MOJAYMATOBOCTH H ILIOTHOCTH. KcuaeHO-(pro3eHOBBI arperar COOTBETCTBYET MaTo-
BbiM BOJOKHHCTHIM C€POBATHIM BKAHOUEHHAM, ONHOPOAHbIN HJAH CTPYKTYPHBIA BHT-
ped — GJecTAIMM NIOJOCAM  HJH AuH3aM. Yroab NPeACTaBiseT KOMOMHALMIO Kia-
peHo-41opena, BUTPEHA H (103eHO-KCHIEHA,

B HapblHCKOM MECTOPOXIEHUM OH CJaraet Io4YTH BECb UeTBEePTHIH MJACT,
FpeTHH U BTOPO.

KAPATAHIVHCKAM YTOAbHbIVI PAVIOH

MoaybaecTAHY MOAOCYATHl YroJb
Taba. XLV, pnc. 76

Yrodb noay6JaecTauiuii, B OCHOBHOH cBoeil Macce OIHOPOAHBI, C KPYMHBIMHU
IHHBOBHAHO TOAOCYATHIMM BKJIOUEHHAMH GecTsllero, Bapoo6pasHoro yras. Kyckd
GaecTAlIero yris HA CBEXeM H3JOMe HHOT/AA MO3BOJAIT 0OHapYKUTb CTPOEHHE Ape-
BECHHN € TOAHYHBIMH KOJIbUAMH.

B rtouxkoM uiaHde Yroib NPOCBEYMBAET KpacHOBAaTO-OYPHIM UBETOM, ofycno-
BaeHHBIM npeobaajanneM GecCTPyKTYPHOrO FyMycOBOTO pemectsa. Hanboaee coxpa-
HHBUIKECS] PACTHTEAbHBIC OCTATKH MPEACTaBJCHB B BHAS JAMH3 CTPYKTYPHOTO BHTpPEHA
¢ OTYeTAMBO BHIPAKEHHBIMH KOJbLAMH OCEHHER H BeceHHe N ApeBecHHBl. Uamue
pacTHTEJbHEIE OCTaTKH BCTPEHAOTCA B BHIE yIAMHEHHBIX JHH3 KCHJAOBHTPEHE,
OrpaHHueHHbIX TOHKOH ropoAyaTon (8 NOMepedHoM paspese) KyTHKyaoil. Hekotopsie
pacTHTEAbHBIE OCTATKH nedOpMHPOBAHLI H MPeACTaBJIEHDI AUH30006Pa3HBIMH  T10JIO-
camy, OTTPaHHYEHHBIMH KYTHKYJOH TOJBKO C ojHO# CTOPOHBI. Jpyras 49acTe 3THX
JUH3000pA3HbIX BKAHOUEHHI CIHBAETCA C GeccTpYKTYPHOR OCHOBHOM MaccoM.
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[Mocaeannss oOpas3yeT raaBHYH0 Maccy Yris U HMeeT HeOJHOPOIHOe CTpOeHHeE.
B neit HabmoaaioTcs 0oJee TeMHbIE KOPHUHEBO-Oypble MOAOCH, & TaKikKe MPOAKHIKH
KeaT0-0paHKeBoro BewecTsa. Ilocieanee, mMoBHMAMMOMY, ABIAETCA pPACHUBIBIIMMMCA
ocraTkaMi cMOJ. IIDOAYKTH PasiokKeHHs MOCAENHHX YACTHUHO CMEIIAHCh ¢ TyMV-
COBOH OCHOBHOM MAacCOH, NMpHAaBasA ei 60jiee CBET/AbIe OTTEHKH.

KopHUHEBaTBI{ LBET HEKOTOPBIX HACTeH OCHOBHO MaccCbl, NMOBHAHMOMY, BDI-
2BaH HAIHYHEM MHHEPAJbHBIX npumecenn. MMu ke 06yciaoBied M He BnojHe Guects-
LiHA BHELIHUH BUJX yris. ONUCHIBaeMblH THI yIas SIBIAETCH KJa1apenoyM, 00pa3oBan-
HAIM JHTHHHO-LUEANYJIO3HLIMU PACTUTEAbHBIMH TKaHAMH.

OH caaraer 60ablIyR0 4yacTh naacta PeaopoBekoro.

Moaymaroswiéi oaHOpoaNbIE yroan

Taga. XLV, puc. 77 ‘

Yroab MoayMaToBhlfl, TIOTHBI, ONHOPOJHBIA, NPH BHICBIXAHHH PACTPECKUBAIO-
muics. LlBeT KopuyHeBO-uepHbilt. Ha IIOBEPXHOCTH, NapailebHO! HAMJIACTOBAHHIO,
HaGMOAAI0TC DParMeHTh (hro3cHa, pexe OGMOMKH MEJNKHX BETOK pacTeHui, ppe-
BPALIEHHBIX B YIOJb. , ‘

B TonkoM mande yroas npocseunsaer KOpHYHeBaTO-6yphiM uBsetoM. [Tox M-
XPOCKONOM MOXHO BH/ETb HEOJLHOPONHOCTH CTPOEHHA yras. HabmoaaeTcs Goaplioe
KOJIHHECTBO TECHO NEPECAAHBAIOIIMXCA OBPLIBKOB KYTHKYJAbI B BHAE TOHKMX MOAQC
AEATOTO H OPAHIKEBOTO UBETA, BBITAHYTHIX MAPaaeNbHO CACHCTOCTH. HexoTopsie
H3 HHX OrubalT MeakHe JHH3BI KpacHo-6yporo, TYMYCOBOIr'0o, OECCTPYKTYDPHOTO Be-
ecTBa (MIH KCHI0BUTpena). flocaeanne SBARIOTCS OCTATKAMH JHCTHEB MM crefiae-
BLIX vacTed pacreHHi. KpoMe o6pLIBKOB KyTHKyam, Ha6.II0AaI0TCH €Ule MEeJKHE
BKMOUEHHS JKEATOTO UBeTa (CMOPH), NMPEACTABJCHHbIE B ULIH(e, NePHEHAHKYIAPHOM
HAMIACTOBAHHIO, B BHIE MEJKUX WTPUXOB. Bojee KpymnHble OBaIbHO-NHH3OBMIHbIE
EKVIYEHHA ABJAIOTCR OCTATKAMM CMOJ, BXOAMBUIMX B COCTAB PACTEHHH. Jlnure He-
BOMbLIAA 4ACTb PACTHTEJABHBIX OCTATKOB COXPAaHUNACh B BHAE OOJOMKOB BETOK WIH
COXPAHMBLIUX KYTHKYAY JHCThEB. BoMblIas 4acTb pacTHTEABHBIX OCTATKOB Aechopmu-
poBajsack W pasaoxuaace. Cozxanoch oboralienne 3anexkH 6oAee CTORKUMY npu
PA3JOKEHHH CMOJMAMH H KYTHHU3HPOBAHHBIMH OCTATKAMH PACTEHHMH. [Toaypasanoxus-
IIHECA OCTATKM JHTHHHO-UEMIYTO3HLIX TKAHEH NOTEPAIH CBOIO KJACTOUHYIO CTPYKTYpY
M CauaHch, 00pasys GoJdee WM MeHEe OJHOPOAHYIO OCHOBHYI0 Maccy. Mecramu
B GCHOBHOH Macce HaGJOIAeTC KOMKOBATOCTb, A TaKkKe 60jee TeMHbLe OTTEHKH.
I{pome TOro, MoxeT BuITb OTMEYEHO IPHCYTCTBHE MEJKHX, HENPABHJIbHOH (OpMEE
BKAIOUEHHA 4epHOro usera. OHM RBIAITCT (PIO3EHU3HPOBAHHBIMH PACTHTEIbHBIMH
OCTaTKaMH C HEACHOW KJETOYHOM CTPYKTYpoil. HachlmeHHOCTD yriaa <dbopMeHHbIMM
SACMEHTAMH 3aCTABAAECT OTHECTH €r0 K JIOpeHy.

Ilpu mauepauuy yjzaloch BHIAEIUTb MBIABUY UHKaTOMHT - XBOHHBIX paCTeHHI,
UTO YKa3blBaeT Ha ME3030MCKHH BO3pactT GYpBIX yried Kaparauautckoro panoHa.

OnuceiBaeMblit THII YIrist BCTPEUACTCH, IIaBHBIM 00pa3oM, B BUIe OTHEJbHLIX
NIpOCNOeB, Yepeaysach C APYrMMH THIAMH yras,

KY3HEIIKUM BACCEMH

Yrau KOHTIOMEpaToBOM CBRTHI

Baecramui nescHoTPHXOBATHA yroas
Tada. XLVI, puc. 78

CMoaucTO-6aeCTAILME, TOYTH OAHOPOAHBIX yroab. Ha BepTHaJIbHOM H3AOMe
Habmonaetcs caabast TOHKas WITPHXORATOCTL, HM3a0M yras raaxusi, mectamu paKo-
BHCTHIA,
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B rtomxkom mawude Haluoaaercs npeobaaganne npo3padyHoi OJXHOPOJAHOM
OCHOBHOK Macchl. Cpend OCHOBHO# MAacchl paccesiibl HEMHOTOUHCJACHHBIE 000a0uKH
cliop ¥ pelKHe MOJNOCKH KyTHKYJBL (OCHOBHAR Macca B MPOXCHAALIEM CBETE HMECT
APKYI0 OPaHKeBO-KPACHYI0 OKPACKy. BelleCTEG OCHOBHO# MacChl OAHOPOJAHO; JErKas
KOMKOBATOCTb, 33aMeTHas B mande, ¢BA3aHa, IAaBHLIM oGpa3oM, ¢ HEPOBHOCTAMH
maucoskn. Mectamu HAOMOAAI0TCSE YUaCTKH M MOJ0CKH, WMEIOIHE foJaee TEMHYIO:
OKpacKy, HO 3aKOHOMEPHOCTH B pacnoJOKeHNH 3THX Y4aCTKOB HE obHapyKusaetcd.

dopMeHHbIE BHEMEHTHl OPeACT4BJEHbl B yrie HCKJAIOUHTENBHO 000J0UKaMH
COp WM IBUBLUBI H FOJ0CKAMH KYTHKY!IBL OG60ROUKM CROP MEJIKH, CHABHO CHAO-
IieHbl M PACCeAHHO PACTIOIONKEHB CPEIH OCHOBHOH Macchl. LIBET HX CBETAOXKEITHIH,
QUepTaHHA AOBOJbHO PE3KHE. KyTukyaa BcTpedaeTcs Kak B BHAE OTACJIbHLIX oOpbIB-
KOB, TAK H B BHJE 3aMKHYTHIX MOJOCOK, OrPaHK4HBAIOLIHX JHH30OBHAHDLIM YyUacTOK
BATPEHOOOPA3HOTO  BCLLECTBA. Takue JIHH3bI, OKDYKEHHbE KYTHKYJIOH, COOTBET-
CTBYIOT TIOTIEPEYHOMY paspe3y y3KOFo JHCTa. KyTuKy/1a 4acToO HMEeT CJerka opasi-
HEBYIO OKPACKy M HECKOJbKO pacnJblBHaThe OYepTaHH#, 4TO CBUAETEAbCTBYET O Ha-
yapIeMcs pasOyXaHMH H Pa3A0KEHHH KYTHKYJALI. Taxkoe pa3OyxaHHe HEPEAKO Ha-
Eato1aeTcs ¢ Yrasx ¢ npeolaafanIuuM KOIHUECTEOM reau(pUIUpPOBAHHOTO BEmECTBA.
Pasnoxenye BeuecTBa 00010UeK CIOP HabJI0AAeTCA 3HAUHTENLHO PeXe.

OdopMIeHHbIE OCTATKH PacTUTENbHLIX TKaHei B yrae He Habmoaaaucb. Ilpu-
cyTcTBHe (hl03eHa HE OTMEHEHO HHU B mande, nu B obpasue yras. [Ipeobraxanne
NPO3PayHoll ApKO OKpaleHHO/i OCHOBHOW MacChl H He3HaUHTEeAbHOE KOJHYeCTBO
($OPMEHHBIX 3JEMEHTOB COOOIRIOT YIlo 0B/I¥K THNHYHOTO KiAapeHa. BHeWHsA OfHO-
POMHOCTb, MOAYPAKOBUCTHIA K2JOM H CMOJNHMCTHIE O4€CK YIiisl CBA3aHbI C €r0 MpeuMy-
1L[eCTBEHHHIM COCTABOM H3 OJHOPOAHOTO reatHUMPOBAHHOTO BewecTsa. KyTHHH3U-
DOBAHHbIE 3INEMEHTBl HACTOMBLKO TOHKH, YTO COCTABAAIT OuUEHb HE3HAUHTENBHYHY
gacTh BCelt Maccel yras. MX nmpucyTCTBHE TpOsBASETCs AR B JEerKo# IWTPHUXOBA-
TOCTH BEPTHKAJAbHOTO H3A0MA. _ :

" KaapeHOBBIY THI YTAs wabaoAanca B 6oAbIlIKHCTBe O6PA3I0B U3 KOHIJOMEpa-
TOBOH CBHTHI, IOABEPraBIINXCH HCCJAELOBAHHIO.

MoaymartoBbifi CROMCTHIH Yroab

Tada. XLVI, pre. 79

Mo BHemHEMY BHAY YrOJb YEPHbIA, NMJIOTHBIA, ¢ TOHKOCHOWCTBIM CHAOKEHHEM.
Ha nA0CKOCTSAX HACAOEHHS MATOBbI, HA BEPTHKAAbHOM H3JIOME HMEET caabblfi 6aecK.
TIoBepXHOCTb BEPTHKAJBHOTO K3JI0OMa FIdjKas, HEACHOWTPHXOBATAR. Caoucroe ¢ao-
JKEHMe YISl TIposiBaseTca B (opMe KYCKOB, o6pasylIUX [VIHTKH HeGOIbIIOH TOJ-
muHb. Ha MIOCKOCTAX HanAacTOBaHUR 3aMETEH (ro3en.

B touxom maude yraa HalI0LAeTCA PABHOMEDHO-TNOCIORHOE PACMOAOKEHHE
MHOFOUMCIEHHBIX KYTHHA3HPOBAHHBIX 3JEMEHTOB CPeAH MPO3PAuHOro ryMycosoro
selecTBa. .

OcHOBHaf Macca YIJs KMeeT B NPOXO/slleM CBeTe AOBOJABHO TEMRYIO fypo-
BaTO-KPACHYI0 OKPaCKy M KOMKOBATOE€ CJOXKCHHE. ITOT KOMKOBATHI XapakTep NpH-
AaeT OCHOBHOW Macce HEKOTOPYK HEOAHOPOAHOCTD. OTaeabHble NOJOCKH OTIH-
YAKOTCH HHTEHCHBHOCTBIO OKPACKM K CTENEHbIO NPO3DPAvYHOCTH B TOHKOM wande.

$OpMEHHbIE SAEMEHTBl yras COCTOAT W3 MHOMOUMCICHHDIX 06oJ0ueK cnop H
MBJbLE, TMOMOCOK KYTHKYJbl W (HPAarMeHTOB PacTHTEJBHBIX TKaHed, COXPAaHUBIIMUX
OCTaTKH KJAETOUHOTO CTPOeHHs.

OBOMOUKA CHOP TOHKH ¥ MPEJCTABJCHEI MEIKHMH CHJIDHO CNIOUEHHLIMH $op-
mamn. Manepauua yras kuarocteio [Hyabue rnokasana, HTo GONBIIMHCTBO  3THX
060104eK OTHOCHTCS HE X CROpaM, a K nbiibue. CpeiH NbLIbIDI HaGJAaAUCh MHOTO-
YHCAEHHbIE SK3EMILIAPH! MbIbUBI XBOHHBIX ¥ caroBoOOpE3HBIX PACTERHH, XapakTep-
HBIX IS HOPCKOTO BPEMEHH. ‘

KyTukyaa BCTpeuaeTcs B Yyrie B Goasmom KoanuectBe. OOPBIBKH KYTHKYJIbI
9acTo AOCTHTANT 3HAUKTEAbHOH IJJIHHBI H HMEIOT, 0OLIYRO, YETKHE ONpeLeJeHHbIe
ouepranus. YacTo 3aMeTHLI TOAOCH KYTHKYJIbI, HenpepblBHO OTHOAUIHE  YYacTOK
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BUTPeHoOOPA3HOrO BELIECTRA. Tafmew Y4acTKy COOTBETCTBYHOT IOMNEPEUHOMY pas-
pesy JAHCTa MJAH XBOH, C COXPaHHBIIEHCS KYTUKYJAOH H NPEBPALUEHHBIM B ryMyCOBYIO
CTyAHeO6pa3HYyI0 Maccy Me30hHIOM. B 3ot Macce umoria Haba0gaeTca HesicHast
KOMKOBATOCTb, BCLACACTBHE HeNOJHOTO CHAWSHUA OTHZEABHBIX OCTYAHEBUIHX KJICTOK
B o6myo Maccy. B HEKOTOPEAX paspesax BHYTpeHHUH KPaH KVTHKYJBl COXpaHsieT
SICHYI0 8y0UaTOCTh, COOTB2TCTBYIOMYIO PACHONOKEHHIO KIETOK anuaepmuca. B npo-
AYKTaxX MallepanHM Yrias Haﬁiuona.mm; MHOTOYHUCICHHbIe OGPLIBKM KYTHKYALI, Hecy-
Iqye NPEKPacHo COXPAHMBILUACA OTHEYATOK CTPOEHMS 3MUAEPMMCA.

B mmmbe Bce KyTHHH3KpOBaHHBIE 3MeMEHTHI HMEIOT #DKO KEeATYH0 OKpacky,
BCACACTBYE HUSKOH CTEMEHH yruedukauuu yris. )

OcTaTKM pacTHTEJAbHEIX TkaHel B Yrie NpeiCTaBAeHbl HHO3eHOM, KCHJIEHOM,
KCHIOBMUTPEHOM M BHTDEHOM. Butpen nmeer ¢opmy anus u MOJOCOK, XOpOIlIO OTroa-
HHUCHHBIX OT OCHOBHOH Macchl. OT OCHOBHOH Macchl OH OTaHuaeTca oJee Kom-
MAKTHBIM XaPaKTEPOM BeIleCTBA M, 4acTO, HOJEE UHTEHCHBHOMN OKpackor. O8bluao
B JHH3aX BHTPEHA HAOMIONAOTCA caabble OCTATKH KJISTOUHOrO .CTPOEHHA TKAaHW.
epexoaubimu mMexay KCHJIOBHTDEHOM M BHTPEHOM SBJSIOTCH JMH3b! U MOMOCH, CO-
CTOALINE H3 CTOAGYATBIX PAJOB KJETOK. CHMOLIeHHOCTD KAETOK, HX BBITAHYTOCTD
B TaHFCATANLHOM HANPABACHM: H NPABUJIBHOE PacCloJOXeHHe PAXOB HANOMHHAIOT
CTPOEHHE KOPOBOH TKauu, OCTATKH TKaHeH ROAOGHOTO THIIA HAOMOAAIOTCR B yrie
'B 60ab1IOM Koanuectse. Ho, HapsIY € HHUMH, BCTPEYAeTCAd W THOMUHBIY KCAJIOBHTPEH
'C HENPaBHJIbLHO-KOMKOBATOH CTPYKTYPOH. _

Kcuaen npucyrcrsyer, OTHOCHTEJIBHO, pPelKo. PI03eH NPEACTABACH OTAeHbHBIMH
JIHH3aMH, PE3KO BBIAEAAIIMMUCH CPEAH OCHOBHON Macchl. Koanwecrso ero, orho-
‘CHTEJIbHO, HEBEeJUKO.

Ipospaynoctb u KoAIOHAHBI XaPpAaKTep OCHOBHOWM MACCH Vrast o0yCJa0BAUBAET
JErKHH 6JeCK BEPTHKANbHOrO M3noma. Ho Goasmoe TIPHCYTCTBHE KYTHHH3HPOBAHHbIX
S7EMEHTOB COOOINAET YA HAOTHOCTL H MOHHKAET GJOCK. Takum ob6pasoMm, u no
'BHCUIHAM H 10 MWKDOCKONHMYECKMM NPHU3HAKAM YILOJAb UMeeT OGIHK AropeHa.

SIpKO KeaTwlil naer KYTHHU3HDOBAHHBIX 3JIEMEHTOB M OOHJHe OCTYJHEBILHX
OCTATKOB TKaHeH C COXPAHHBINEHCH KJeTOYHOMH CTPYKTYDOHM YKa3blBaKT HA HH3KY10
CTeneHb yriaedukauun yrag. [To BaaxHOCTH (16,31%) u comepxannio JETYYUX
(59,28%) yroab fomien GbITh OTHeCeH K rpynne Oypeix. OTHecenue 8 rpynny Oypoix
Yraei He NPOTHBOPEUYHT MHUKPOCKOMHYECKOMY CTPOEHHIO yrast. OAHAKO XMMHYECKHGH
COCTAB MOMKET GhITh HECKOJbKO H3IMEHEH BLIBETPEIOCTRIO yIiIft, B3ATOTO M3 HerayGo-
KOi BrIpaborkd. [To MUKDOCKOIIHYECKOMY CTPOEHHIO €r0 CKOpee MOMKHO OTHECTH
K YraAM, CTOSIIUMM HA TPaHHLE MEXAY OYDBIMH M KaMEHHLIMH.

B orpeabubix ofpasuax ropckux yraeit KysGacca, nogseprasiuxes neeaeqo-
BAHHIO, AIOPEHOBLIA THO YUl KOJHYECTBEHHO YCTYMad ofpa3suam Tuna kaapeua.

BesreacTBHe pasposHEHHOro XapaKTepa HCCAeIOBAHHBIX 06PasioB, pacmpocrpa-
HEHROCTD AIOPEHOBOrO THNA YNNI B KOHMMIOMEPaTOBOH CBHTE OCTAETCS HEAOCTATOYHO
DCBELIEHHOH.

HPKYTCKWI BACCEVIH

Yepemxosckoe mecTopomaenue

Hoay6aecramuii OJHOpOAKBI yroab
TaGa. XLVIL, pue. 80

MakpockomnHuecksn yroan HEPHOro uBeTa. OueHb MIOTHBI, noayoaecTauHii,
OTHOCHTEALHO OAHOPOAMbIA. Yepra TeMHOKOpHuHeBas. Manom HEPOBHO-YT/OBATHIH.
- Hexoropsie niockoctu TIOKPHITHE ra3kamu. [aaBHas macca yTas COCTOMT H3 moJy-
Oaectsuero BemiecTsa, AOBOJBHO PaBHOMEDHO MPOHH3AHHOTO TOHKUMHU (40 | Mm)
Orecramumy AHH30YKAMH, OGPa3yIOWUMH IITPUXOBATOCT. Huorga atu amnsouxy
HAOCTHraT 2—-3 MM MOWHOCTH M BBIAEAANTCH GOJee OTYETJAHBO. ¥roab Mo BHEMI-
HIEMY BHIy npeAcTaBAseT KaapeH.
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B ToRkoM maHde yrodb COCTOHT H3 npo3paduHon OCHOBHOM Macchl C uedob-
UMM KOJHYECTBOM BKJIIOYEHHH KYTHHH3MPOBAHHBIX M CTeGJeBbIX 3aeMeHTOB. OCHOB-
fAs Macca yrasi KpacHoro, a B Gonee TOHKHX YYacTKaX ULiH(A OpaHKeBO-KPACHOTO
©BeTa, NpH He6OoAPLIOM YBEJIHUEHHH COBEPLIEHHO OAHOPOAHA M HOCHT KOJJAOMIHBLH
xapakrep. [lpn yBeJanueHuH B 300—400 pas MOXHO PacCMOTPeTh, UTO OHA COCTOHT
313 OTAEJBHBIX KPacHbLIX KOMOUKOB, 4acToO CIIeMEHTMPOBAHHLIX OoJee CBeTAbiM Belle-
cr8OM. KyTHHM3HPOBAHHBIE 3IMEMEHTLl [PEACTABJICHDI [IOJOCKAMH KyTHKyJAH H 000-
JOUKAMY MHKPOCHOP H NBIIBLDL B BepTHKaabiOM pa3pe3se yris MOCAEHHE paccesiHbl
cpeii OCHOBHOH MacChl B BHAC TOHKHX eIMHMYHBIX SIPKO KEATHIX TOJI0CoK. [Ipn Ma-
yepaunu cmecsto Llyabue xpome MHKPOCTIOp BBIIGIAIOTCA KPyrabie H OBAJIBHELIE
-reblla, GOJbLIAS HACTH KOTOPBHIX ABAAETCA MbILLOH CaroBoOGPA3HBIX PACTEHHH.
KyTukyaa B LHde XKEATOro HJH OPAHKEBOTO LBETa B BHAE AOBO/BHO JMHHHLIX
C1aBOBOMHUCTBIX NOMOCOK. 3yGuHKYM COXPAHHIUCH HE BO Bcex obGpbiBkax. CrefaeBsie
SAeMEHTHl NPeACTABJeHB OeCCTPYKTYPHBIM BHTPEHOM, CTPYKTYPHBIM BHUTPEHOM M KCH-
70BUTPEHOM. HacTb ITHX 3JMEMEHTOB HOCHT yepTH CTPOCHHS KOPOBLIX TKaHEH. Yatue
BCETO BCTPEUYaeTCA KCUIOBMTPEH. VyacTKW TOCAEAHET0 CAHBAIOTCH ¢ OKPYMKAlOLIed
OCHOBHOH Maccoit ¥ He HMEIOT YeTKHX KOHTYpOB. CTeBKM HeKOrfa CyL{eCTBOBABIIMX
KAETOK MOUTH COBEPLIEHHO Pa3ByXau H BCTPEUAIOWNECH NPOCBETL! ITHX OBIBLIMX
\IETOK HE UMEIOT OnpesleneHHoi (hopmul. KpynHble 1 3aMeTHbIE MaKPOCKQNMYECKH
OCTaTKH JApeBECHBIX TKaHeH MNPEeICTaBJCHE A¥H30UKAMH BHTpEHa, KOTOpbie IOA
MHKPOCKOTIOM 4acTo 0OHapyXHBAIOT OCTATKH KJETOUHOTO CTPOEHHS THNa CTPYKTYp-
4J0r0 BUTPEHa W KCHJIOBHTPEHA. Tlo MUKDOCTPYKTYDE Yroab NpeACTaBIACT KAAPEH.
Tpeobaasanue Mpo3payHOi OCHOBHOH MAaccHl, HAGMIaeM0e TOL MHUKPOCKOIOM,
B0 BHEIIHEM BHJE YIas OTpaxaeTcs B €ro noay6aecTamlem xapaxkrepe. Takaa e
MHKpOCTPYKTYpa B ZAPYIHX Gacceitnax, rie yram umeior Ooaee BBHICOKVIO CTEIEHB
yraepuKauuy, COOTBETCTBYET GnecrsieMy Tunmy yras. I1o MaxpOCKOMHYECKMM M
MUKPOCKOMHUECKHM AaHHLIM OMHCAHHLI THN YrAs APEJCTaBAAET KAaPeH HEBBICOKOH
crenedyn yraeduKkaguu. [MoaybaecTAUIMA THR Yras B pabodelt 4acTH MJaacTa I'1as-
goro, UepeMXOBCKOTO MECTOPOXACHHA, SBSIETCH Handoaee pacnpoCTpaHEHHbIM H
KOJIUYECTBEHHO NpeolJafaommuM. :

MoayMaTOBbli OXHOPOAHBIA yroib
Taox XLV, puc. 81

MaKpOCKONHYECKH yroJb YepHOTOo LBera C KOpHUHEBATHIM OTTeHKOM. YepTa
remHoKopuyHeBasi. [1AOTHbIH, OTHOCHTEILHO ofHOPO/HbI. [MaBHas Macca yrJasa co-
CTOMT M3 NOJAYMATOBOTO BEIIECTBA, KOBOMBHO DABHOMEPHO NPOHH3AHHOTO TOHKHMH
{1 mm) AuH30uKaMu OjecTsllero yrid, 06pa3yIOUMMH LITPHXOBATOCTD. MouHocThb
2THX JHH304YEK WMHOTAA AOCTHraer 1—2 . Wanom raajgkuii. [TopepXHOCTE H3JI0MA
uHoraa odeHnb Meako3eprucras, Ilo sced macce yris paccesiHbl 3epHBIMIKMA MHPHTA.

B ToHxOM Iude OCHOBHAas Macca YrJs KpacHoro ueerta ¢ 6ypoBaThHIM OTTEH-
KOM, TpoHH3aHa OoabLIAM KOJWHECTBOM MHHEPAJbHBIX BKJAIOYEHHH W COAEPXHT
AYyeHb HE3HAUNTEAbHOE KOJHYECTBO $HOpMEHHBIX 3JIEMEHTOB. OcHoBHad Macca HOCHT
KOMKOBATBHIl XapaKTep; OHd COCTOHT H3 OTAEGJLHBIX KPACHBIX KOMOYKOB, 4acto Clue-
MEHTHPOBAHHBIX OoJsee CBETAbIM I'YMHHOBBIM BeLIECTEOM, 4 HHOrAA IJIOTHO MpHJe-
raoiMx Apyr K Apyry. KyTHHH3#pOBaHHBIE 3JMeMeHTHl MPeACTaBaeHB O000M0UKAMH
MUKPOCIIOp, MEracmnop, NblIbULI H OGpPBLIBKAMH KYTHKYJBL. Meracnopbl BCTPEYANTCH
B OUeHp HE3HAUMTEJLHOM KOJMHUYECTBE B BHAE XEATHIX rIaAKKX LeJbX Wi pasop-
paHHBIX oBosouex. MHKPOCNOPDl K MBLIBAA Ha BEPTUKAJABHOM paspe3e yras paccesiHbl
CpeJid OCHOBHOW MacChl OTACJbHLIMH TOHKHMMH, >XENTBIMH IOJOCKaMH — INITPHXAMH.
[lpyn Mauepauuy BbIACHAIOCH, UTO GOABLIYI0 uacTh 3THX OOOJOUEK COCTABAAET
mbLIbLA CaroBHIX pacrenmit. Kytukyna nonagaercs OTHEAbHBIMH HoJaocamy, Goaee
WM MeHee SHAUHTeNBLHOTO NPOTSHKEHHH, 8 HHOTIA M CKOMACHUAMH CJIa00BOJHHCTBIX,
NapaniebHO PACTIONOAKEHHbIX NOI0C. 3yGurKH COXPAHHAHCL HE BO BCEX IK3EM-
TaAapax. ’

Crebaenbie 3AeMEHTHl TPeACTaBAeHbl JIHH3AMU 6ecCTPYKTYPHOTO M CTPYKTYp-
HOr0 BUTPEHA, KCHJAOBHTPEHA, HaCTb KOTOPOTO npou3oulNa M3 KOPOBOH TKard, H,
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OueHb DeAKO, -— MEJKUMH OOphIBKaMn iozena. B NOCICAHEM  T0BO.ABHO Xopowo
COXpaHMJOCh KaAeTOUHOe cTpoenue. Kcuaomatpen uacro CIMBACTCSL C OKpy®Katouled
ero OocHOBHOM Maccoit. CreHKH HEKOrJa B neM CYINECTBOBABIIHX KAIETOK COBEPIUEEHO
pasByXsii, U NPOCBETHl HA MeCTe OLIBIUHX MOGCTEH KACTOK TOYTH OTCYTCTRYIOT.

M3 apyruxX (DOPMEHHBIX 3.J€MEHTOR PCARO U B HEeGOMBWIOM KOAHYCCTRE BCTpC-
MAOTCA MEIKHE BOIOPOCIH 0BaJbHOI (hopmL, B.1eAHOMCATOrO UBETR, KOTOpBIe NMpH
yBCAHUCHUH B 250— 300 pas OGHAPY KHBAKOT BHANMYIO SUGHCTYIO CTPYKTYDY.

MHuHepaJbHbIE  BKJIOUEHHS  ABASIOTCS HAHOOACe  CyLeCTEENHbIM 3JEMEHTOM
B HOAYMATOBOM THIIC yras. OCHOBHAM MAcca BpOHH3ANa THEZALILIKAMH, HeBONLINMY
THH30UKAMH M TPOCIOHKAMH TAHHHCTOrO Marepuata. lloeneannit B npoxossmes
CBETE MMEET CepOBATO-XKEATLIN [{BET. HO COCTOMT, NPDEHMYUICCTBEHHO, M3 OT/AedbHBIX
UPCIBLIYAHHO MCJIKUX 3epHLILIEK, Hpu ckpemennnix nukoasx wacr H3 HHX WMmcer
BOJHUCTOC IIOTACAHHE M MOMKET ObITb OTHECEeHA K KBapuy, a 4acTb — K 3epHaM
Kaoauna. Belcokoaucnepcuan yacry MHHEPAJTILHLIX  BKJAKOYEHHI NPHAACT OCHOBHOI
Macce OypoBaThiit OTTeHOK. -

OTHOCUTEALHO KPYDHERIE, 3aMeTHble HEEOODYKeHHbIM TMa30M, OCTATKH JpeBec-
NLIX TKAHEH, UPEACTABAEHHLIE TOHKHMU ANH30UKAMU  BUTPEHA, 110JI MUKPOCKOMOM
OOHAPYKHBAIOT OCTATKH CTPOCHHST M OTBEUAOT CTDYKTYPHOMY BHTPEHY W KCH.IO-
BMTPEHY,

ITo muxpocerpyxrype YTOJb JaHHOTO THNA NMPHHAIICKHT K KJaapeHy ¢ 0oablunm
KOJTHHECTBOM  MUHCPAJIbHBIX BKJIIOYCHHE, Ipcobaananne NpO3payHoil  OCHOBHOMH
MacChl ¢ OOJBLIIMM KOJHUYECTROM MHHEPAALHBIX BKIAWUEHHI noj MHKDOCKOIOM, BO
BHEIIHEM BHAC OTPAKAETCA B NMOAYMATOBOCTH VISt B O0AbIIOM VICALHOM Bece.

[Toaymatosoctsn, a 10 MHKPOCKOIUYECKOMY CTPOeHMK) Opo3patiHag OCHOBIIAS
MAcca € MHHEPANLHLIMH  BKJAOUEHHSIMMH COOTBETCTBYIOT 30JLHOMY Kaapeuny. [lpu
YMEHLUWICHIH KOJINIECTBA MHHCPAARHLIX BKIKOUEHAN 1 COOTBCTCTBEHHOTO BG3pPaCcTadis
YYMYCOBOIO BeUIECTBA YTO.b CTEHOBHTCS NOAYOJICCTALIMM ¥ Mo MHKDOCTPYETYpe
OTHOCHTCSL K YHCTOMY M THIIIHHOMY RMPCHY HCRLICOKOH Clenenu yraedwxawnu. |lo
KOAKMCCTBY M PACAPOCTPAHEHUIO [OJYMATOBBIH THIT Vrasg B padouedt vacTH nmaacra
Faasnoro, Yepemxosekoro MCCTOPOAIECHHSA, CTONT HA BTOPOM MecTe. 3HaunreabHO
GuabliuyM pacnpocTpanenmes NOABSYETCA noayOaectawuii Tun yras.

Navtyaro-aucroBaTsiii yroJap
Tada XLV, puc. &2

¥roan TLIHTYRTO-THCTOBATOrO CI0KEHHS, HO Ha OTACTbHBIE TOHKUE MIACTHHKI
paccaanBaetcs na0xo0. ['opH3oNTa I bHbIC NAOCKOCTH  CORCPIUCHHO MATOLLE, TCMHO-
KOPHYHEBOIO 0BETA; MECTAMM HAa HUX Hal.1l04a10TCH  TOHKUe JHCTOBHAHLIE Te.1a.
Ha seprukaibnmnix ILIOCKOCTAX BHAHLI YepHule GJecTaimpe JHH30UKH BHTpEHA.

B Touxom uLtHge yroas Xopolo npospauen. Haémonaercg uepenoBaHe xeq-
THIX TOJAOC KYTHKYJILI C reauhHUHPOBAHHOH TKAHLI0, NPEeHMYLIeCTBEHRD, B BHIe
BUTPEHA U KCHJAOBHTpPEHA. KyTukyiaa pacnoaaraeres ITOTHO NPHAEralUInMHU Apyr
K APYTY DapaiiiedbHLIMH CAdG0BOAHHCT I MYy pAlaMH. YacTo sty psaw KYTHKVbI
GIMBAIOTCA MCHAY cOo00# M oOpasyior OCHOBHYI0 MACCY SPKO HKeaToro uBeta. [pu
yBeandyeHun B 600 pas mokuo HalI0A4Th, YTO OCHOBHAH Macca HMEeT KOAJOUIHOE
CcTpoeHune. JloKasaTeancTBOM TOro, uto 0dpas3oBaHHe Qno.10C APKO  KeATOro usera
€BA3aHO C PACHIBLIBAHHEM KYTHRYALL, COVIKHT (pakT OTXOXKICHHA OT HUX TOHKUX
NOJ0COYEK THOHYHON KYTHKYADL C XOpoUWo COXPAHMBIWIHMHCSH 3yBunKamu.

JIHH3BI BHTPCHA W KCHJIOBHTpPeHA pacnodaratres cpean obpasosaBwchica u3
RYTHKYILL KeATOH macen., Oy OTHOCATCST HE K OCTaTKaM JPCBECHLIX  TKaHe#,
a K reanpMuHpoBasnoi BHYTPEHHEN uacTh aHcTa. JIuuan BHTDEHZ M KCHAOBHTpena
HMEIOT DasHOOBPasnyio BCAHYHHY, HAUMHAN C TOYGUHOIO KOMOUKA H Jocturas oGpa-
30BaHUH, BMJMMLIX MaKpPOCKOIHUCCKH, Butpen Betpeuaetcs ABYX THIOB. 00LIKHO-
BCHHBIC JAMH3LI € COBEPILEHNO OJHODOAHBIM H  KOJNIOHIHLIM BCLUECTBOM H BMTpCH
CTPYKTYPHLIN ¢ BHANMBLIM KI€TOUHDIM crpoeiniest. Kentosurpen NMPCACTABIRET JAHHILI,
B KOTOPBIX BHAHLI OTJEIbHLIC KOMOUKH, ABJIANIOULHECS Pe3yabTatoM pasdyxanug
KJICTOMHLIX CTEHOK, MOJOCTH KOTOPLIX COBEPUICHHG 3amMibLIn K HeBHANMMBLI. M3 Murne-
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paabhbIX BRJIOYEHMH BCTPEUAIOTCA MEJKHE 3epPHA MHPHTA, Pacronarariunecs TaKKe
cpelH KyTHKYIbI. Bo BHemHeM BHIE YLAS OPHCYTCTBHE PAChiAbIBIIEACA W CAMBLIEACH
Ky THKYJILI BLIP@KAGTCS B IAMTYATOM K MaTOBOM XapakTepe FOPH30HTANBHBIX NOBEPX-
HOCTEH, N0 KOTOPBIM TOYTH BCErja BPOMCXOAMT PAcKOd M KOTOphHIe ABIAIOTCH MO-
BEPXHOCTBIO KYTHKY/IBL. JluH3bl BUTpeHa H KCHJOBUTPEHA BO BHEIIHeM BuJE BhIDa-
LKAlOTCS B OAeCTALIEM XApakTepe OTAeAbHBIX MOJIOCOK, XOPOIIO BHAHMbIX HA BepPTH-
KaJbHBIX TMIOCKOCTAX. [10 MAaKPOCKOBHYECKHM JNpH3HAKAM (MIKTYATOCTD M JUCTOBA-
TOCTH) M {10 MHKPOCKOTNHUYECKOMY CTPOEHHIO (npeobaafiaHye KyTHKYAbl B CPElH Hee
JMH3 BATPEHA W KCHJOBUTPCHA) 3TOT THI YIS MOKET OBLITH OTHECEH K KVTHKYJIOBOMY
AIOpEHY  HaH KYTHKYTOBOMY AUOTOOUOJUTY, HMEIOUEMY CXOACTBO C 0ap3acckuM
IHTYATHM JAHOTO6HOMUTOM, [lpy MOBBIWICHAH KOJHYECTBA OAeCTAIMX COCTABHBIX
yacTe B yrae (BUTPEHA H KCHJIOBHTPeHa), IPOUCXOAHT COOTBETCTBEHHOE, YMEHDILICHHE
KOMUYECTBA KYTHKYADL, YTOJb APUHUMAET OJECTANA, NO9TH OAHOPOAHBIH XapaKTep.
10X MHKDPOCKOTIOM B TAKHX CayyasX BHAHLI YA€ He H30JHPOBAHHBIE NHH3DLI BUTPEHA,
a KPacHOBATO-OPAHKEBAs OCHOBHAA Macca. OTaeapHuie OOPBIBKY KYTHKYJBL YKE HOCSAT
XapakTCp BKJIIOYEHHH. YTOJL NCPEXOAMT B GACCTAINE  THI  yIJs, OTHOCALIHHCS
K KJapeHy.

TIMHTUATO-TUCTOBATEIA THI Y¥TAst B UePEMXOBCKOM MECTOPOKIASHHH HMECT OUeHb
geGoabIIOe PACOpOCTPAHEHHE.

Xaxapefickoe MecTOopOXaenHHe

* Canpoxoanut
Taor. XLVIN, pwc. 33

Mo BeewHeMy BUAY 3TOT THIl VIaA MaTOBLIY, OAHOPOAHBIA TOHKO3EPHUCTLIN H
MacCHBHBIT (T. €. HECHOHCTBIA), UeM CXOJAEeH ¢ 6orxegami. ToJbko Oonee 30JbHLIE
ero PasHOCTH NPUODPETAIOT HECKOJbKO CIOMCTOE # JIawKe cAaBieBaTOE CAOKEHME.
Manom ero 6au3ox K pakoBucToMy. Llser KOPHUHEBbIH, LBET YepTbl XKearo-Oypbii
HAM CBETAOKOPHUHEBLIA. (QUCHL XapakTeped XHUMHUUECKH# cocTtaB. OH oOHapyxusact
BLICOKOE COJepKAHHE JETYUHX, BOAOpPOIA H GOABLIION BLIXOA MEPBUMHOIO AErTs, 4TO
CBOMCTBEHHO UHUCTBIM CaNpOTETHTAM:

W A¢ L l C \ H ’ O |-N ‘ Jerotu

2,34 \ 6,92 | 0,41 ‘ 80,58 \ 72,16 \ 9,29 ’ 18,53

)

[To MUKPOCTPYKTYPC XaXapeHckud yroab OTAMYAETCA cB0e0Opa3HBIMH UEPTAMH
cpeau canporeruToR. MUKPOCKOT Aaxe npH 60IBUIMX YBEAHUEHHSX HE OOHApYHXH-
BaeT HaJduHust CTPYKTYP. KOTOPLIC MONKHO Ontno Obl TMPUHATD 32 {)33«‘10)KMBLLIHEC$1
TadmoMsl BOAopocaed. Bech waIn( npeacTaBIsceT co60il KeaTyio OecCTPYKTYPHYIO
OCHORHYIO MacCy, CYAA NO UBETY, OMPeleieHHO Canponciesoro xapakrepa. B Hed
pasBpocannl McAKHe OODPLIBKH EypLIX, TEMHOOYPBIX, TOUTH UEPHBIX TKAHEH BLICIIMX
pacresuit. [Ipn GOABIIMX YBEJAHUCHHAX WHOTA MOKHO OOHAPYKUTb TOHKHE [TONOCKH,
HamoMHHAlONKMe MuKpocnopsl. (OCHOBHAfm Macca HMeeT MeCTamMu JHH3OBHUAHOE W.H
yeueBnyeobpa3Hoe CI0KEHHe, Npr KOTOPOM oGocobastrores yuactku 0oace cBeTaOrO
U Godee TCMHOMO GypoBATOrO BemecTsa. TakoH XapakTep HOCAT H HEKOTOPDLIC COBPE-
MEHHbIEe OCCCTPYKTYPHBIE CANPOKOJADBL, MMOUEMY xaxapeickuit u nofgobiibie eMy camnpo-
KOATHTHL B TIPEAJAOKEHO BLUIEIUTL B OCOOYI0 TIpynny CanpoOKO/LIHTOB. '

MeabuaiiliHe MHHEPAALHEIE YaCTHIILI W BUAWMLIE MOJ MUKPOCKONOM KBapUEBLIE
3epHA HHOrAAa COCPEAO0TOUNBAIOTCA B OTACALHDIX JIMH3AX OCHOBHOH Macchl. 31ech XKe
BCTPEMAIOYCSE OKPYIVIble WAH BLITAHYTHIE Geaple MHHEPATbHbIE BKIWYEHHH, HANOMH-
nawllHe KOKKOCHhepDL.

MaTORBIH NBET YTAA, MACCHBNOE CIOKEHHC K €ro TORK3S 3€PHHCTOCTL COraa-
CVIOTCS € CNOXEHHEM €ro OCHOBHO# MAacchl.

Xaxapeucknit MAOTHLIH  CAMPOKOINT obGpasver JuinL TOHKYIO {10 20 ¢)
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fquy 8 ofieM YroJbHOM ILIACTe, COXKEHHOM M3 Y4ePeNOBAHMA TYMYCOBBIX H canpo-
neaeBnx yraed. [locaenune cocToAT u3 Gomee 304bHBIX H CIOHCTBIX pasHoCTel,
fO TpHpoJe, OXHAKO, GIM3KHX K BBILIEORHUCAHHOI,

Mararanckoe mecropownenue

Canp_oxo.rmm
Taéa XL1X, puc. 84

Mararanckuit canponeaut uepHoro usera. Yepra cetao6ypas, mouTH xearas.
BecbMa nAOTHBIN, BLIIAMBIBAGTCH B BHde NMANT. BA3KHi N nerxko mojaaerca obpa-
60TKe, HAIOMMHAS YEPHOE JEPeBO HaH 360HHT. Maiom PaKOBHCTHIH. Bueck matoswit,
BECbMA OAHOPOAHDBIA. CJOXKeHHe BecbMa TOHKO3EDHHCTOE. YJielbHHI Bec (1,12)
OUeHb MaJl.

XumMHyecku#i cocras

W A s¢ C H ’ O+ N |( Hderors

1,26 10,14 2,70 78,69 10,41

7.29 I 48,8

XapaKkTepHO BLICOKOE COJepiKaHHe BOAOpOAa # GOJbLIOE KOJHYECTBO MNEPBHY-
HOTO JXErTsi BbICOKOT'O KayecTBd, NAIOLIETO MOBLILUEHHLIH BBIXOJ JErKHX $pakuHil.

Toukue mangb BecbMa NPoO3pPauHbl M 06JAAAKOT OOIIHM JKeATO-OPaHKEBLIM
KOM0pHTOM. Ilpeof/anaomnM KOMNOHEHTOM SBASIETCA OCHOBHAS Macca, B KOTOPOI:
BBIAEJAIOTCS MeJIKHE T'oMyOble KDHCTAIB MHHEDAIbHBIX BKAKOYEHHIL. Becerpykrypnoe
BEIIECTBO COCTOMT, OAHAKO, M3 MEAKHX JHH3OBHAHBIX U BBITAHYTHIX 110 HanJacTOBa-
HHUI0 KOMOYKOR, TO (GoJiee TeMHBIX, TO 60Jee CBETABIX, YTO TpHAAET BEIIECTBY KAK'ObY
TeKyuui (PaoMAarEHbI) XapakTtep. Cpen OCHOBHOM Macchi Ha OU€Hb TOHKHX IJIH-
(hax MONHO 3aMETHTb OBafAbHbIE GecCTPYKTYpHbBIE Tela C HesCHBIMH QUEPTAHHAMH,
KOTOpbIE MOXKHO TNPHHATH 32 PA3JOKUBUIMECH M CAWBAIONM(HECS ¢ OCHOBHON MAccol
TALIOMBl BOAOPOCJCH. B pelkHX, COBEPUIEHHO eAMHHYHbBIX, CAYYasIX B HHUX MOKHO
Pa3aH4UTh NOAOOGHE SIHEHCTOrQ CTPOEHMHA, OJHAKO, BECHMA HESCHOIO. Beaeacteue
HOTEpH CTPYKTYPbi BOAOPOCAEH MATAraHCKHM CANPOMNEIHT npubauxaeTes K xXaxapei-
CKOMY M MOXeT ObiTb NPHYHCIEH K Ipynne CanpoOKOJAMTOB UK CIYKHTL Iepexo-
AUM K HHM. ¢

Cpesn MeaKkHX BKJIIOYEHHU B LIAH(e BCTPEHAOTCA Gyphle HJH YepHble OOPLIBKH
Th3HEH BLICWIHX PAaCTEHMH, COCTABJSIOIUIMX, OAHAKO, HHYTOXHYIO NPHMECD.

Takas TOHKO3EpPHHCTAs W OAHOPOAHAS TEKCTYPA H3 OTAECJBHBIX TECHO CJAHMN-
UIHXCS KOMOYKOB Canpomnefs ONpeiessieT NAOTHOe CAOKEHHE CaMOro canponeauTa,
€rd PAKOBHCTBIA H3JIOM H MATCBbIA 6JecK. JKeATH3HA OCHOBHON Maccel, MaJjan 30b-
HOCTb, OTCYTCTBHE CYIRECTBEHHOW NMPHMECH BUAMMBIX TYMYCOBBIX 3J€MEHTOB H XHUMH-
HCCKHH aHAJM3 MOATBEPXAAIT YACTO CanpomneaeBoe NPOHCXOXKAEHHE MATaraHcKoro
yras, «fliuTa» canponeaHTa COCTABAAET TOJABKO YacTh NAACTA Yriasi MO MOLUHOCTH.

3opuno-BrikoBCKoe MecTopoxaenue

T'ymycoso-canponesesbiit yroan
. TaGa. XLIX, puc. 85

XpynKnH, OAHOPOIHMIA Yroab, HepHOro userTa. CIOXKeHHe MaccHBrOe. Baeck
MATOBLIH. YTo4b pa36HBaeTCl B rOPH3OHTATLHOM M BePTHKAJIbLHOM HANpPaBReHUAX,
06pasys CNMOLEHHYIO HAPORYIO OTAEABHOCTH. Madow PAKOBHCTbIH, 0COGEHHO XO-
POLIO 3aMETHBIM HAa BBIAYKABIX TOPH3OHTAMBHBIX MOBEPXHOCTAX OTAEAbHOCTH. Lier
HEPTB! TEMHOKOPHYHEBBIH. YT0Jib 3aropaercsi OT CHUYKM He €pasy H NpH yaaaeHny
nocaefHedt GbICTPO TacHET, NPOAOIKAn HEKOTODPOG BpeMf TAETb.
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XuMagecKkHit cOCTAB
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Xapakrtep KOKCa: He CIEKaeTCs, NOPOIOK.

B tonkoM waH(pe yrasa Habmi1aeTcs, NPEHMYIECTBERHO, OAHOPOIHAA JIOTHASN
OCHOBHAs Macca, CBETJIOKOPUYHEBOrO LBETA. Ona 3axawouaeT B cebe OoJblIOe KOAM-
4eCTBO KOMOUKOB TYMYCOBOTO BelllecTBa, OT 4€ro H Cama KaXXeTcsl Cnerka KQMKOBa-
rton. Ecay oHa H He ABJIACTCA YHCTO rymycosoi, To npeodJaajanne B Hell TYMHHOBBIX
BeuleCTB BCe e COBEPIIEHHO O4€BWAHO. :

dopMeHHble TeMEHTHl, HabJIjaemble CPELH OCHOBHOM Macchbl, NPeACTABJEHBI,
raagHbpiM oOpa3oM, MHKPOCIOpaMH H nbiboN. Ha pUCyHKe OHH HMEWT BHX TOHKHX
IITPHXOB XKEATOTO UBETA. Hepeaxo, 0AHaKO, CPEAH HHX MOXHO BCTDETHTH M MeJaKHe
OOpBIBKH KYTHKYJbL B HECKOAbKO MeHblleM KOAHYeCTBE BCTPeYAITCHs BOAOPOCIH.
OHM HMMEIOT OKpYTIeHHO-0BAJIbHYIO ¢opMy TeJa C CIAETKA U3BHAMCTHIMH KpafMH.
BuyTpH T€/a BOKPYT HeHTPaIbHOH TMOJOCTH PACMOMOKEHB AIEUCTEIE yrayBaeHus.
[fo MOp({ONOTHUECKUM TIPH3HAKAM 3TH BOJOPOCAN OTHOCATCS K OJHOMY H3 BHIAOB
poaa Pila. B TYMYCOBO-CanponejesoM yrJae, OmH, TaK e, Kak U MHUKPOCNOPB, HMEHT
JyuIllyI0 COXPAHHOCTb, YEM B CalpOomNeJeBOM yrae «30puHHTE» (CM. JeTalb B MPABOM
yriy pucynka). COXpaHHOCTb BOJOPOCAEH MOXeT ObITh IOCTaBleHa B CBA3L ¢ KOH-
CepBUPYIOIMM JeACTBHEM T'YMYyCOBOTO BelleCcTBa.

Beable OKpyrable BKIIOUEHHS, PABHOMEPHO pacnpejeeHubie Ccpead OCHOBHOH
Macchl yras, NpeacTaBisiorT co60l 3epHa KBapua.

OnuchiBaeMbIH rymycoso-canponeneamn yroJb HHTEPECEH Kax nepexoAHbIH
K CanpolneiInuTaM.

MoOmROCTh ero coCTaBafaeT oT 0,25 no 0,60 ». OT «30PHHHTOB» OH OTACAAETCA
TOHKMM APOCJOEM MOPOJLl AO 0,02 M. dro 6JM3KOE COCEACTBO C NPOMBILIJCHHBIMU
VrisiMH, a TaKKe H XMMHUECKHE CBOBCTBA I'yMYCOBO-CAaNpONENEBEIX YIaeH AeJal0T HX
HHT1EpeCHRIMH TaKXKe H B NPOMBIILLIEHHOM OTHOWEHHH, KaK yBEJHUHBAIOUIHMH 3anac

[ICPeroHOYHBIX YIieil MeCTOPOk/EHHS.

CanponeseBuiit yroJib
Taéa. L, puc. 86

Kpenkuii canponesnT, YepHOTO uBeTa. B MaToBO#l OCHOBE €TO nabapaaeTcs
TORKasi, TycKaobaecTaAllas WITHHXOBATOCTD. Crpyktypa niaoTHas. OTIeAbHOCTD TOPH-
anHTaabHas. H310M MO BEPTHKAIN — CMECh PaKOBHCTOTO ¢ YTOBaTO-HEPOBHBIM. UseTt
wenTh KOPHUHEBLIH. YTOJb 38ropaeTcs oT COMUKK M TOPUT POBHBIM KONTHAIIHM IJid-

MEHEM.

Mony-

Cwmonal Bona | Tas KOKE
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1,09 2,00 | 13,08 62.60l 22.32‘73.71 81,79 8,93‘ 1,24 | 8,04

oA MHKPOCKONOM, B MPO3pauHOM unde BelecTso Yrag HEOAHOPOAHO.
COCTOMT OHO M3 npeobaajamiiei CanmponeAeBo-ryMycoOBOM MacChl CBETAOKOPHUHE-
BOI'O LIEETA M CampOINeJeBOW KeZTON Macchl, HaxOAsHledcs B NepBOfl B BHAE KPYMHBIX
ABH3OBUAHLIX Y4YaCTKOB.

dopMeHHBE  3JEMERTE canponejseBo-TyMycOBOH# Macchl COCTaB/SOT peAKue
reauHLUHPOBAHHBIE TKAHH BBICLIMX PACTEHHH, MHKPOCIOPHI, MblAbia H 3¢pHA KRapua.
OcTaTKy BbiCIeH PacTHTEAbHOCTH NMPEeACTaBAEHbl B BHAE JIMH3 TEeMHOKDAaCHOTO 1BeTa,
MHOTAA OKPYKEHHBIX KEITOH KyTHKYJA0H. MHKPOCNOPS W MbLIBUE B wande HMET
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BET MEIKHX YEpPTOUYEK XKEeATOrg useta. 3epHa KBapua COOTBETCTBYIOT OKpYTJbIM Ge-
AIIM BKJIIOYEHHSIM, PABHOMCDH. PacCesiHHbIM f10° BCeH MIOWaAM wmauda.

B canpomneJeBOH Macce HAXOAHTCA GOMbIIOE KOJUYECTBO AHH30UYEK H KOMOUKOB
I'yMycOBOro BellecTBa (CM. A€Talb B NMpPAaBOM YIay PUCYHKA), KpOMe KOTOpHIX BCTpe-
YaTCs MHKPOCIOPBEL H BOAOPOCAH Pila (CM. AeTanab pucyHka). [locreanue wumeioT
OueHb HEXHYIO CTPYKTYPY M HECKOJLKO PACNAbIBYATBLIE OUEPTAHHUA Teadl.

30pUHCKHH canponeaut, Gaarogaps HaIHUUIO MHKPOCNOp, NBIBUB H BOXO-
pOCJICl’( C 3HAUYHTE/bHBIM KOJHUECTBOM OCHOBHOH Macchbl, NnpeacraBJseT coboio He-
CKOJBKO CBOeOOPA3HEI THN cpeln canponeauToB Mpxyrckoro Gacceiina. B CHIY
STHX OTAHYUHTEABHBIX €rO CBOHCTB, OH HA3BaH «30PHHHTOM» 0T 30DHHCKOIO MECTO-
POXIEEHHS. :

B naacre yras «30pHHHTBI» OPEACTABAAOT COGOI0 navky, MowHOCTei0 ot 0,25
no 0,65 M. MOIHOCTL M ONPeAeeHHOCTh NAYKH M TeXHOJOTHYECKHE CBOHCTBA 30pH-
HATOB J2KOT BO3MOXHOCTb FOBOPHTH O HHX, KaK O NEPErOHOUHBIX YIMIAX, MMEHOI[HX
BOOJHE NPOMBILIJIEHHOE 3HAUCHHE,

bypruHckoe mecTopoxaenue

Canponeaut
Taba. L, puc. 87

[To yepHoMy uBETY M MO MICTHOCTH OH npubauxaercsa K MararanckoMy. Haaom
PaKoOBHCTBIN, MHOrAa cTpyhuathiii. ClokeHHe BecbMa TOHKO3EPHUCTOE. YTroab Maro-
Bbifl, HO JIETKO IPHHUMAIOLL M NOAHPOBKY. XUMHYECKHH aHAMH3 MOKA3bIBAET COCTAaB,
OJInM3KHIT K coCraBy CaMpOKO/INTOB, HO OTKIOHAIWKACA CT HHX B CTOPOHY rymy-
COBBIX yrijeii.

w A¢ ' S¢ ‘ s C ‘ H ‘ O+ N l Herots

261 9,70 40,0

0.53 ‘ 72,4 79,31 | 8,24 12,45

MHuKpoCKONHYecKas KapTHHA NpeACTaBAALTCS HEeOAHOPOJHON. B canponenesoi
H/H CMELIaHHOW OYpOBATOM OCHOBHOW Macce H3 OKPYIJIEHHBIX KOMOUKOB paccesiHn
CAMHAYHDbIC Ta/LIOMBI KOJOHHANLHBIX BOAOPOCEH Pila C RYEHCTBHIM CTPOEHHEM. Kpowme
STHX HECOMHEHHO CanpoONeseBbiX 3/JEMEHTOB, BUIHE H TEMHbIE KPAaCHO-Gypble JHHIO-
BHAHBIE yUACTKH, HHOMAA HECYUlHE CJIeAbl OBLIOTO KJAETOYHOTO CTPOEHHS. OHH Hamo-
MHHAIOT pa3pesbl JUCTBEB MJM XBOH. MeJaxkue OOpPBIBKM TAKOTO Ke BEIECTBA BHAHM
no scemy WKy, OHH TpeAcTaBAROT COBOH OCTATKH reAH(UUHPOBAHHBIX TKaHeM
BBICIIHX pacTeHUH. Flo3TOMY, GYPTHHCKHE CaNpONEaHT He RBJAAETCA YUCTBIM campone-
JAHTOM, @ HOCHT CMEIUAHHBIE YEepTHI.

IInoTHBI GYPTHHCKHI CAaNPONEAHT B BMAE «MIHTBI» COCTABARET TOJBKO OAHY
Nauky uaH €0% B JOBOJBHO MOLIHOM M2CTe, TAABHLIM 06pasom, FYMYCOBBIX yriaed.

Kuakuuckoe mecTopomaeHnue

T'ymycoBo-canponenesbiii yroan
Taba. LI, puc. 88

Canponenur M3 HHIKHHCKOTO MeCTODONAeHHS Hpkyrckoro 6Gacceitna umeer
TEMHOGYpBIA UBET H TaKylo e uepTy. Baeck ero mMaToBbit, HO O6iazaer HEKOTOPOA
IMEIKOBUCTOCTbIV, 3ABUCRLLEH OT HAMHU¥A TOHYAHIUKX BKIIOYEHHH GaecTALIero yras

- 1 Bonce nonpouas X4PaKTCPACTHKA X 12€TCA MDH OMUCIHWH TYMYCORO-CAMPONEATBOrO Yras
3TOTO X? MECTOPOWR HMA, [I2 OHH HMEIOT AYHWYIO COXPAHAD Th.
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wAH, TOYHEE, BqueHHSOBaHHbIX OCTATKOB TKaHEH. Haaom paxosucruﬁ, HO HECKOJAbKO
WEPOXOBATHH. ChroxeHHe MJAOTHOE.

XHMHUECKHE COCTAB €ro npusefed B Tabauune.

POJAHBIX JHUH30YeK H LITPHUXOB, PACHOJIOKCHHBIX napanjeJbHO HACAOEHHIO B TYCKJAO-:

WIK AC

Vl'

Sn
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N

5,10 18,45

56\0

0‘68

76,75 | 7,72

1,37

[To MHKpOCKONHYECKOH KapTuHe yroJb HEOAHOPOJEH H COCTOHT U3 uepejOBaHUA
Hosee TeMHBIX (BypbiX) H 6oaee cBeTABIX (Kearo-Gyphix) moaoc. IlepBble cOCTOAT,
nNpeUMYLIEeCTBeHHO, W3 CyMyCOBO#H MacChl, B KOTOPOH paccesdHbl BOAOPOCIH Plia.
[Mocaeauue B GOAbLIEM YHCHE HAXOAATCA B CBETJIBIX ydacTkax, mpeobaajas 3aechb HajL
OCHOBHO# Maccoil. ATOT THR yriast GJM3KO MOAXOAMT K ycraHosiaenHomy M. JI. 3a-
JeCCKUM THIy KacbsHHUTA.
KpoMe 3THX OCHOBHBIX 3JE€MEHTOB, MOMHO BCTPETHTb M €HMHHUHblE OOPLIBKH
KYTHKYJAbl H OT/E/]bHble MHUKPOCHOPH, 2 TAKHKE MEJIKHE BKIIOYEHHA KCHAOBUTPEHA HIH

BHTpEHA, KOTOpPHIE COOTBETCTBYIOT MEJKHM IUTPUXaM OJecTsiiero yras Ha obLeM
MaTOBOM (POHE.

C'ycuHo-o3epckoe MeCTOpOXAeHHe

3ABANKAJIBE

Monay6aecTAWHA WTPHXOBATHIA Yroas
Ta6a. L1, prc. 89

Yrons yepHoro upeta. [1NOTHBIA, XOTH H pa3buT peAKUMH HeNpaBHJAbHBIMH Tpe-
muHaMu. LlpeT ueprsl KOpHuHeBaTO-uepHBIH., Baeck yras ne cuibubiit. CTpOeHHE He-
OoAHOpOAHOE HITpUXxOBaToe. LLITPHXOBATOCTb 3aBMCHT OT HAAWYHA GJECTALIKX OAHO-

6aectauiem seniecTse. Pasmepbl IWTPUXOB KONEGAATCH B AAMHY OT 2—3 mA A0 3 oM.
Kpynuble BcTpevatorca penxo. llupuna wrpuxos, obsiuno, 1—1%% #a. Peaxko Aocra-
raeT 214 mm. [TOBEPXHOCTE HACAOEHMA YIrasi BCETAa MarToBas OT TOHKOIG HaJeTa
rauuel. M310M yras noaypakoBHCTHIH, peAKO HENPABHAbHBIA yrAOBaTbIH. Hexkotopuie
KYCKH, MOBHAMMOMY, G/aroaaps MPHCYTCTBHIO GOJLLIOrO KOAHYECTBA TTHHLI, MMEIOT
mauTyatyio Gopmy. EAUHCTBEHHEIMH HHI'DEAHEHTAMH, Pa3THYHMBIMK B yrie HEBOOPY-
JKEHHBIM TA330M, ABJIAIOTCA KAAapeH M MeJKHe JHH304YKH BHTpeHa. OueHb peaxo B He-
LOTOPBIX 00pasiax Ha MOBEPXHOCTH HACAOEHHA MOXHO Habmoxath Meakwe ¢par-
MeHTbl (PIo3eHa. i
B wande yroib XOpOIIO NPO3payeH, 3a HCKAIOYEHHEM Y3KHX KAaeMOK BAOJb
tpemus. Henpo3spausHocTh BAOJb TPEILMH o0BbscHAETCS H3MEHEeHHEM BellecTBa, BCASA-
CTBHE OKHCACHHA NPy BbiBeTpHBanyu. [peobraganiuM ABASETCA NPO3PAYHOE KPACHO-
HOBOTQ Xapakrtepd. PaOHAAALHAA M OAHO-
pOAHAA OCHOBHAsg Macca OTCYTCTBYeT. YFroab MpPeACTaBsAeTcs 00pasoBaHHBIM M3
TECHO COMPHKACAIOUIMXCH, TOTEPABIIHX PE3KOCTh KOHTYPOB, MEJKHX JHH304EK KCHIO-
sUTpeHa. B HeGOJBIIOM KOJIAUECTBE MEM(y HHMH DAcCestbl CBET/IOXEAThIE 06oa0uKH
MHKPOCTIOP MJH AblAbubi. KyTHKY/Za BCTpeyaeTcs OUCHb PEAKO, 3aMKHYTO OKDYXds
AMH30uUKM KCcHaoBuTpena. Kpome Toro, HaGmoAaloTcs Kak Obl NAaBalOIHAMK CPERH
KCH/IOBHUTPEHOBOrO BEIECTBA MEJKHE JIHH3OYKM BHTpEHA. Burpen nourn Bcerga 6ec-
CTPYKTYpeH, 4acto pa3bnT TPeLMHAMH, NePIEHANKYIAPHBIMY AMHHE JUHIOUKH. Ouenb

6ypoe TyMycOBOE BeleCTBO KCHJIOBHTpE

pelKo MOXHO Ha
Hoe (CTPYKTYPHBL

6a104aTh Nepexoan GecCTPYKTYPHOIO BElECTBA BUTPEHA B CTPYKTYp-
#i Butpen). KOuTypsl AHMH304eKk He pe3xue. M3 aApyrux (hOpMeHHBIX

3/eMEHTOB €MMHHUHO BCTPEUAITCHA MEJKHe CBET/IOMKeATble Teabla HeCKOJbKO Henpa-
BUJBHOA OKDYI/0-0Ba/ibHOA (hopMbl. BeposiTHee BCero, OHH OTHOCATCA K CMOJAHBIM
TeAbLaM.

Munepanbﬂaﬂ npimecb OU€Hb PEIKO npeacTapaeHd MEJKHMH 3epHAMHM KBapua.

6

Bax. 2129, ATaec MAKpOCTPYKTYPm yracs CCCP.
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Wgie MOXKHO BHJAETb NPHMECH TJHHBL, TOHKO IIPHMEIIAHHOM K DAaCTHTENbHOMY
arTputy. Pacnpe/ie/eHHE e He' BIIOJHE PaBHOMEDHOe. O6b1yno 0Ha oboramaer y3kHe:
CAOHKH. B KyCKe OHH BhIpaXKeHbl MaTOBBIM HAJETOM HA NOBEPXHOCTAX HACAOEHHS.

Takum 0O0pa30M, ASHHHWH THI NPEACTaBAsSET MeEJKOATTPHTOBLIA KJIapeHOBHIN
yroas ¢ MEIKHMH JHH3OUKAMH BHTpEHA.

Buaumbie MOA MHKPOCKONMOM MeJKHE JHH30UKM GeCCTPYKTYPHOTO BUTPEHA COOT-
BeTCTBYIOT B KYCKE OJHCDOAHbLIM ONECTAIHM ITPHXaM. KCUAOBHTPEeHOBOE BelecTBO,
cocrosilliee U3 MEJKHX CHIBHO OCTYJHEBINMX OOPBHIBKOB DACTHTEJLHBIX TKaHel, COOT-
BETCTBYET TYCKAQOAECTAIEMY, 3aKJAIOYAIOIIEMY IITPHXH BUTPEHA.

3naueHMe OIHCAHHOTO THNA B IJacTe, a TeM 00Jee B MECTOPOXKAEHHH, TOUHO
Heu3BeCTHO. [IpHOIH3UTENbHO, MOXHO CYAMTb, YTO OH HABANETCH OOBIYHBIM AJA
TPETBErO IVIACTA M CJaraeT HeGOJbIIOH MOUIHOCTH CJOH.

Moay6aecramuit noaocyaTuifi yroan
Tab6a. LI, puc. 90

¥rosb UepHOTO UBETa, XPYNKHI, TPELIHHOBATH, 3J0M HepOBHbIi, Yra0BaTHIA,
HHOTAA CMa00 paKoBHCTHIA. LIBeT uepTHl uepHBIf ¢ KOPHUHEBATHIM OTTEHKOM. Baeck:
caMbix OJECTAIIUX COCTABHLIX YacTeR He CHJBHBIA, A TYCKAbIM, CBOHCTBEHHBIH YIAM
HH3KOA cTeneHd yraeduxaunun (OypoiM). CTpoeHHE HEOZHOPOAHOE, MOJOCUATOE.
Ilonocuarocte onpejeasieTcd HAMHUHEM OAHOPOXAHBIX OJECTAIMX JIHH3OBHAHBIX
BKJAIOUEHHH B IUTPHXOBAaTOM BEUIECTBE, MATOBBLIMH CJIOSAMHU H3 JOBOJLHO KPYIHBIX
¢dparMeHTOB (ro3eHa U MOJAYMATOBLIMYM LITPUXOBATHIMH, OGOrALIEHHBIMH TIJHHOMH.
MaroBbie C10M NPOHHU3aHBI GJAECTALIMMH NPOXKUAKAMH. Packos yras o HaclAoeHHo,
OOBIUHO, NMPOMCXOAUT HWAM MO C0AM (PHO3€HA MJH MO CAOAM, COAEPKAIHM TJHHY.
B nocaeanem cayuae NOBEPXHOCTH HACHOEHHUS BCerja MaToBas.

B mange yrosb mpospaueH, ecay luAHQ NPUTOTOBJEH HE H3 MATOBOM YacTH,
cocrosled M3 (proseua. lpeobaazanHa Kakoro-aub0 OXHOrO BEIECTBA HJAM HHrpe-
Auenta He RaOmonaerca. XapakTep MHKPOCTPYXTYPHl OMNpenensercs CKONJIEHHeM
Pa3sHOPOAHOrO PACTHTE/IbHOIC MaTepuaia, peTepreBilero HeOAHHAKOBOro poJa npo-
geccel npespallieHust. 1IpaBUABHOrO uepegOBaHHA CaoeB HeT. OJHU CJAOH COCTOAT H3.
AOBOJBHO KPYNHHIX ¢parmentoB ¢roseHa. Kycouxku ¢io3deHa OKpyXaloTcs W pasje-
NA0TCA TOHKHMH NPOXKHAKAMH KpacHO-OYpoH OcCHOBHON MaccH. ClOM Takoro pona
JAOBOJIbHO pedkH. [lpyrue mnpexacrasasior npeobaafaHHe CHABHO OCTYAHEBIHETO-
MEJKOATTPHTOBOrO MaTepHala, T. €. KJapeH. 3aTeM, TpeThero poja CIOMKH obora-
IMeHH TOHKHMH HHTAMHM KyTHKyJabl. Haxkonel, ecTh eme noJockH Karapeda, caabo
3arpsi3HEHHbIE TJHHOM, TOHKO-CMEILUAHHOM ¢ OPraHMYeCKHM BEMIECTBOM, H LUMPOKHE
MOJOCH BHTpeHa. .

OcnoBHas macca He HMeeT NPeoBafaolero 3HaYeHHs B 3TOM THMe yras, OHa
npeacraBifer co60H Kpacro-0ypoe IymMycoBOe BEUIECTBO OAHODOAHON HIM KCHJIO-
BUTPEHOBOH CTPYKTYPbI.

KyruHusupoBaHHble (QOpPMEHHBIE 3JeMeHTH MNPeACTaBACHBl CBETAOWKENTLIMH
000J0YKaMH MHUKPOCIOP MAM NBLIBUBL H HHTAMH KYTHKYJH. [Tocrefuas Bcerga 3am-
KHYTO OKPYA4ET JHH3bl KPACHO-Oyporo KOMKOBATOI'O MAM OIAHOPOZHOTO BHTPEHOINO-
noA06HOTO BellecTBa. B HEKOTOPHIX M3 HMX HaGMOAAIOTCA TPELIHHKH, MEpIeH-
JAWKYJASIDHBIE AJHMHE JMH30uKH. Muorue dparMeHTH KYTHKYJbI, GJarofaps coBCeM
HCUe3HYBIIEMY BHYTPEHHEMY BEWIeCTBY, HENOCPEACTBEHHO CONPUKACAWTCA APYT
C apyroM. MHKpOCHOpHl NPHYPOUEHH K MOJOCKaM KJapeHa, 3aderasg B HeM MeXAy
JHH3aMH KCHJAOBHTPEHa M TIOJNOCKAMH OCHOBHOM MaccChI,

Ocratku cTebieBhIX YacTel PAcTeHHH YacTblo NPEACTABACHB OTHOCHTEJbHO
KpynubiME O0JoMKaMu (io3ena. Pro3eH odeHb yacTo OLIBAET CBA3EH MOCTEINEHHBIMH
NepexonaMH K BUTPEHY uepe3 KCuJeH (OT OJAHOro KOHLA BHJKIYEHHS K APYyroMy).
Opyras ¢opma npespaienusi cre6aeBbIX OCTATKOB — 3TO KOPHYHEBHE KCHACHHI.
Takoro pona o6phiBkH peaxH. OHM XapaKTepPH3YIOTCS AOBOJBHO XOPOLIO COXPAHUB-
IDHMCS KJETOUHBIM CTpOeHHeM M claboi#t NMpOo3PauHOCTHI0 KAETOYHBIX CTeHok. Haxo-
Hell, TpeTbed HOPMOit, B KOTOPOH HAXONATCA B 3TOM THIIE YIAf OCTATKH CTeOJAEBLIX

82



. TxaHei, CAYKAT BATPEH H KCHAOBUTPeH. BHTPEH NpecTaBAsieT Pa3fH4YHOHU BEJIHUHHEL
anH30uKkd. PasMepbl WX H3MEHAWOTCH OT OUYEHb MEJKHX BHJAMMBIX B KYCKE YV, KAk
mMITPUXH, A0 KpynHEX B 0,5 cs wmpuHOH. HexkoTopele cpesn HHUX OTBEYAIOT CTPYK-
TYPHOMY BHTpeHy. JIpyrHe e NPeACTAaBAAIOTCH BROAHE ONHOPOJHBIMH OGeCCTPYKTYp-
pIMH. MIHOrZa MeJaKHe JNKH30UKH BUTPEHA OKPYMKAIOTCH KYTHKYJIOH.

KCH/IOBHTPEHOBEIE MEJAKHE JHUH3OUKH B OCHOBHOM 00pa3ylT y4acTKH KJIapcHa.
OHH HACTOJABKO OCTYAHEJH, YTO CTOAT HA TPaHd MOYTH IOJHOTO CAHAHHA JIpyT
¢ JPYrOM B OCHOBHYIO MacCy KCHJOBHTPEHOBOro xapaktepa. M3 apyruax ¢opMeHHbBIA
3JA€MEHTOB B A3HHOM THNE, 0COGEHHO B Y4acTKax npeo(JafaHus KYTHKYJbl, BCTpe-
yaloTca xearsle Teabna. Ceoeit (opMOiH H XapaKTepOM BellleCTBA OHH MOXOXH Ha
BRJIOUEHNA CMOJbl. MHUHepaJbHasi pHMeCh He urpaer GoabiioN poau B yrae. K HeH
IPUHAAMEeKAT CAUHHYHbIE TIbIAEBUAHDBIE 3€PHBIMIKM KBapla H HeGoJbllioe KOJAWYECTBO:
rauebl. [IMHA npuypoueHa, 00blMHO, K OTJAEABHBLIM CIOHKAM.

Taxkum o6pa3oM, NOJOCUATHI THI YTJs NpPeACTaBJsfeT arperaT COBEpHICHHO HE
OTCOPTHPOBAHHBIX PAaCTHUTEAbHBIX OCTaTKOB. B HeM B paBHOH Mepe npuCyTCTBYIOT
JOBOJBHO KPYMHBIE U MeJKHe OOpbIBKH CTeOJeBHX uaCTed PacTeHHH, a TAKXKE OCTATKH
AucTheB. KpynHble OCTATKR 3aMETHHI B KyCKe yras HEBOODYXKEHHbIM FJIAa30M, B BUAL
6aeCTIMMX OAHOPOAHBIX JHMH3 BUTPEHAa H BKJKUYEHH! BOJOKHHUCTOTO (plo3eHa. Boaee
MeJKHE M OCTYAHeBlIMe O6pasylT CJIOM KAapeHa, COOTBETCTBYIOIMHME B KyCKe CI0SM
ROJAY6AECTANIErO IUTPHXOBATOTO yris. 3HaueHHe THIA B MECTOPOXKJACHHH HEH3RECTHO.
[ToBUAMMOMY, B NJACTE OH MTPAeT MEHbIUYIO POJb, UEM BBIUEONUCAHHBIA TOAYOIe-
CTAIMI KJAaPEHOBHIM MITPUXOBATHI yrodo (puc. 89).

bykauaunHCKOe MecTOpOMIAeHHe

Baectamuéi mTpUXOBaTHH YroJn
Taba, LII, puc. 91

¥Yroab no BHELIHEMY BUAY XapaKTePHIYETCA YEPHbIM LBETOM, XOpomuM GJeckom,
MOYUTH YEPHO# HEePTOH, ITPHXOBATOCTHIO, CPEAHEN MMIOTHOCTBIO M CpeiHeH Xpym-
KOCTbI0. ['1apHasA Macca yras COCTOUT M3 OJecTAlero BellecTBa, AOBOJbLHO PABHO-
MEPHO NPOHW3aHHOIC TOHKHMM (A0 1,5—2 ma) OGaecTAUIMMH JHH30UKAMH BHTPEHA,
06pa3yioLIUMHU INTPHXOBATOCTh. MHOrja 3TH JMHH30YKH JOCTHraloT GOJblliel INHPHHB],
B TAKHX CJAyuanx HaOAOZaeTcs TOHKadA MOJAOCYATOCTh. [TOUTH Ha BCeX MOBEPXHOCTAX
OTAEJbHOCTH HAXOZATCA rAaskd. OHM HMEIT caMHii pasHoOOpasHBIH AHaMerp, HA-
yyHaa ¢ 1 MM ¥ JOXoAs A0 2—3 cm. [TOBEPXHOCTH riasKOB MOKPBITHl TOHKHMH IlJIe-
HOYKaMM mHpuTa. MHOrga B Takoro poza yriae HaOJIOAaeTCs CTYNEHYATHIH H3JOM.
MakpockonHuecky yroab NpeAcTaB/sieT TUNHUHHIE KaapeH. :

B ToHkOM maxde yroab Xopouio Nnpo3paveH H NPeJCTABASET OCHOBHYIO Maccy,
8 KOTOPO# AOBOJBHO PABHOMEDHO paccedaHbl OOOJOMKH NbIBIBL H JHH3B BHTPEHA.

OcHOBHAA Macca OPAHKEBO-KPAaCHOTO MJH KPAaCHOBAaTO-OP2HXKEBOI'O UBeTa, CO-
BeplIeHHO Npo3pauHas. XapakTepHbIM JAJds1 Hee fABJIAECTC KOMKOBATOE CTPOEHHe.
KoMKy, BepOfTHO, NMPEACTABJISIOT pE3YyJbTaT IOJHOIO0 OCTYAHCBAHHA OTAENbHBIX
KJETOK PacTUTeJbHOM TKaHH. KyTHHH3MDOBaHHGLIE 3JEMEHTHI NPEACTaBJEHbl MBLIbHEH,
MHKPOCIIOpaMy ¥ KYTHKYJAOW. MHUKpocnopbl M nniibua (IPH MauepaulMH Yrias KHA-
kKoctbio [Hyabue BoIICHWIOCH, uTO npeobAajgaerT NOCAeAHAsT) BCTPEUYRIOTCA B BUAE
TOHKHX MOJOCOK, CBeTAOKENTOro UBeTda, PABHOMEPHO Pacnpeenaiomuxcst o OCHOR-
Hoi macce yras. Kpome Toro, monajalTcs CKOIJNEHHS KOMAAKTHO JpYr K APYry
NPHJAEral0UIHX CIOP MJAH NBJAbLL. B HUX oOTAeAbHBIE OO0OJOUKH PacCNABIHCE H Ha-
CTOJLKO CAMJAHCH MeXAY cCo00H, UTO CTaaH HepasauuyvMbiMH. KYTHKy/Ja TaKike BCTpe-
yaeTcsl AOBOABHO 4YAcTO. XapaKTepHLiM IJs1 Hee fIBJASIETCA #BJEHHE PacNXbIBaHHA,
BCAEJACTBHE uero OHa “acTO MOYTH COBCEM CJHMBAETCH € OCHOBHOW MAaccoii; B T
CIy4yanX KyTHKyJa NPHHHMAET OpPaHXeBbiH OTTEHOK.

U3 crebnerbix uacrei pacTeHus npeo6/analorT JHH3B BUTPEHa M KCHIOH
Jdro3eH BCTpeyaeTcs Ype3BHIYAWHO peAKo. BHTPEH M KCUJOBHTPEH INOW
B OCHOBHOM MacCe yrjs B BHAC pa3anyHOH BeanunHol JHH3I. [locaennue ;
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HACTO HMEIOT He CTPOoro JauH3oo6pasmyio ¢opmy. Liser BuTpena u KCHJAOBHUTPEHA
" Sojeé TeMHBIH, HEM Y OCHOBHOW MacCH. P103eH HAGM0LaeTC B BHAE MEAKHX OGJIOM-
- KOB, HMEIOIIHX XOPOWYIO KJIETOUHYIO CTPYKTYDY. .

MmuuepaJbHble BKIIOYEHHS BCTPEYANOTCH B BHAE JKEATHIX, AOBOJBHC KPYMHBIX
©OBaJBHBIX TE/I KAOJHHE, MEJKHX 3ePeH KBapua u nuputa. [10 MUKPOCTPYKTYpe yroab
fipeACTaBJsieT THIHYHBIK KAapeH.
: Meakne GaecTAMMe JHH3OUKH, 3aMeTHBIE MaKPDOCKOIIHYECKH, MOA MHKPOCKOMOM
APEACTABAIOT BHTPEH H pexXe KCHAOBUTPeH. Bo BHelHeMm Buae mpeobiaganue npo-
3paYHOA OCHOBHOH Macchl ¢ HeGOJBIIMM KQAWYEeCTBOM BKJIIOUEHME BbIpaxKaercs
8 GaecTAIleM XapakTepe yram. JIMH30UKH e BMTPEHA HJIH KCHJIOBHTPEHA MaKPOCKO-
MUHECKH [IPOSBIAIOTCA B BHAE TOHKHX PaBHOMEPHO-PACTIPERENAIOLIMXCA MO YIIo
wTpuxos. Ilo BHemHeMy BHAY — 6ecTaUHi INTPHXOBATBIM XapaKkTep, MO MUKPOCKO-
NHYECKOMY CTPOEHUIO ~— NPeolSaaflaHue NPO3PauHOH OCHOBHOH MACCHI € HEGOABUIHM
KOJIAYECTBOM BKJIOYEHHH, IO3BOJSHIOT S3TOT THY YIS OTHECTH K KJIapeHOBOMY IUTPH-
XOBATOMY THIY.

Inact l-Buc B ByKauauHHCKOM MECTOPOXKAEHUH, CyAss MO O/HOMY paspesy,
CIOKeH TOUTH HCKAIOUHTENLHO TAKUM THIIOM YIS,

Baecramuit noaocyarmit yroanp

Ta6a. LI, puc, 92

Yroab no BHeIUHEMY BHAY XapaKTepuayetcs HEPHBIM UBETOM, IOYTH YePHON
UYEePTOH, MOJOCUATHIM CJAOXKEHHEM, CHABHON XpYNKOCTBI) H CpPeJHE€H NJAOTHOCTBIO.
TnaBHas macca yras npeacrasaser HEpaBHOMepHOe uepejoBanne 0,3—1,0-canTH-
METPOBLIX MATOBLIX U OXECTAWMX JNMH3 K 110A0C. MaTOBBIC JHH3BI U TOAOCH npo-
HH3aHbl TOHKUMH OGAECTAWMMH INTPHXAMH, KOTOPHE KMENT TOMUHRY 1—2 MM u
NPEACTABIAIOT JHH30YKH BHTPeHA. Ilo roOpH3OHTAJbHBIM MAOCKOCTSM HAGMIONAIOTCA
TOHKHE TIPUMA3KH BOJOKHHCTOrO yris ((iosena). JIHH3bI MaTOBOTO M GJaecTALIErO
Yrist UMEIOT HeGOMBIIYIO MPOTAKEHHOCTD M YACTO GBLICTPO BHIKAMHHBAKTCI. OT npe-
006/1a/1aHAA TEX HIH APYFHX 3aBUCHT CTEMeHb Grecka, XapaKkTep H3IOMa M XPYNKOCTb.
B 6recTAMX YacTAX HANOM yraOBaTbIA, OCTPOYrOAbHBIY, B MaTOBBIX —- HEDOBHBIH.
Makpockonnueckn yroas npeactapaser rpyGoe 4epeAOBaHUE AOPEHA M KJAapeHa.

B TonkoM maude yroab Xopomo mpoaspauen u NPEACTaBAsSET YeépeNoBaHHe
YHacTKOB INPO3PauyHOW OCHOBHOM MAaccChl, CHABHO OOQTralEeHHOH MHKPOCMOPAMH,
€ Y4aCTKaMH OCHOBHOH MacChi, MOYTH CBOGOAHOW OT MHUKPOCIIOP # BOOGIIE KAKMX-
1160 BKJIOYEHHH, H JWH3aMH BHTpeHa. OCHOBHAsS Macca yras npeAcTaBaeHa Nmpoapay-
HBIM M OUeHb DEAKO MOJYNPO3PAUHLIM BEIECTBOM OPAHXKEBO-KPACHOTO MJH KOpHYHe-
Baro-KpacHoro usertd. B yvacrkax, o6orameHnbix BKJAUEHHAMH, OHA HMEET KOMKO-
BATOE CTpOeHHe; GOJbLICH e HaCThbl0 OHa NOUTH OAHOPOAHA.

KyTuHH3UpOBaHEbIE 3/eMEHTHI BCTPEUAIOTCH MOYTH MCKMOYHTEALHO B 3uze
000/104€K TBIABIE], KOTOPbIE MOA MHKDOCKONOM HAGMIONAIOTCE B tpopMe TOHKHX
[IOZIOCOUEK KeATOTO uBeTa. OHM KOHUEHTPHDYIOTCH B OTAEABHBIX Y4YacCTKAX OCHOB-
HOM Maccel YIS ¥ PacmoaaraloTcs CTPOro MapaiieabHO HANAACTOBAHMUIO, Meracnopel
NIONAaAAOTCs UPE3BLIYAMHO peako. KyTHKyaa B yrie HaGMOL2e€TCH AOBOJBHO HacTo
B BUi€ APKOMEATBIX, HEPABHOMEDPHO PaCPERSIAIOUMXCA OGPLIBKOS, KOTOpble HHOTZA
HMEIOT 3aMKHYTble KOHTYDHL.

Ocratn  cTe6aeBbIX TKaHeH mpeCTABJEHH, NPEeUMYIECTREHHO, JHH3aMU
BHTDEHA, 3HAUHTE/]bHO DEXE NMH3AMH KCHJIOBHTPEHZ H 06GJOMKAaMM ¢ro3ena. Burpen
BCTPEYAETCA B BHAC PA3NHYHOHA BENHUHHBI JHH3; OH NpeACTaBAsieT OHOPOAHOE Fe-
LIECTBO KPACHOBATO-OPaHKEBOro UBeTa. O6A0MKH (DlO3eHa UMEIOT XOpOIIO BUAHMYIO
KIETOUHYI0 CTPYKTYPY. BCTpeualoTcss HHOrAa OBAaAbHOU (DOPMEI CMOAAHbIE Tea.

MuHepanbHble BKIOUEHHS TNPENCTABACHSH! HEGOMbLIMM KO/UYECTBOM 3epeH
KBAapua, WHOraa KaoJauHa H, JOBOJALHO vwacTo, AHputa. [lo MHUKPOCTPYKTYpe Yrodb
MOXET GbITb OTHECEH K MOAOCYATOMY THMY Yras, KOTOPHI COCTOHUT H3 YepeAyIo-
fHXea mexmay coGod MHH3 AIOPEHA, BUTPEHA U Knapesa.

" Kpynubte, 3ametunie Maxpockonuuecku, ocTaTku APEBECHBLIX TKAHEeH mpefgcra-
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BAeHbi, TAABHEIM 00pa30M, BUTPEHOM; NOJ MHKPOCXONOM OHH oueHb PEAKO OOHapy-
SKHBAIOT cTpoeHHe, KCHAOBUTPEH BCTPEUAETCA €IUE peXe.

Bo BremneMm BHAe npeobaananve JHH3 MOJAYNPO3PAUHON HAH npo3pavuHon
OCHOBHOI Macchl, CHAbHO OOOTAIICHHON NBIBLOH, BHPaXaeTcs B MaTOBOM XapaxTepe
OTAEJbHBIX MOJACC WAM JHH3 YTJas.

Mo BHemneMy BHAY (MepefoBaHHe OJECTAIUKHX H MATOBHIX COCTABHBIX yacrei
yrasi) ¥ 10 MHUKPOCKOMHYECKOMY CTPOECHHIO (4epeJOoBaHUIO YUACTKOB OCHOBHOH Macchl,
cuAbHO O6OrameHHHX (DOPMEHHLIMH 3JE€MEHTAMH C JMH3AMU BUTDEHA H/H KJapeHa)
9TOT THNI OGHAPYKHBaeT THIHWYHYK MOJOCYATYIO CTPYKTYPY.

Maact | B ByKayauHHCKOM MECTOPOMKACHHY CAOMKEH TMOUTH HCKIOUHTENbHO Ta-
kum tunom yras. Il naact BykauauuHCKOPO MECTOPOXAEHUA CIOMEH yrieM HeCKOJAbKO
HWHOT'O THNA, HO CTOHT K 3TOMY AOBOJAbHO 6au3ko. MiaMeHeHHe TuNa CBA3aHO, NMOBU-
AAMOMY, ¢ HECKOAbKO HHBIM YCJAOBHEM o0pa3oBaHHs yras.

JEHCKUM BACCEMH (AKYTHUS)

BynyHckoe MecTOpOXIeHHE

BaecTAUMA HEACHONOAOCYATHIH Yroab
Tada. LIV, puc. 93

Yroab 6JeCTSIIA{A, YePHOTO 1BeTa, MIOTHHMH. Ha u3nome, NEPNEHAHKY/IDHOM
HACNOEHHIO, HaGMI0aeTCA TOHKAA NMOJA0CYaTOCTh. OHA BEI3BAHA NEPECAAUBAHHEM TOH-
KX A0 1—2 mm TIONOCOK MATOBOTO W OaecTAIEro yras. HM3noMm HenpaBHJAbHO-
CTyNeHuyaThid. -

B ToHKOM IAH(pE Yroab NPOCBEUHBAET CBETAOKPACHBIM LBETOM. B npoapauto#t
JeJTOBATO-KPaCHOBATON Macce h HaGmoAaeTcssi HeKOTOpas HEOJAHOPOAHOCTL CTPOE-
uMs. OHa BhHIpAXKaerCs MeaKodt KOMKOBaTOCTbIO M TOHKMMH TEMHOKODHAHCBLIMH
wrpuxamy. LITpUXyM pacnofoXeHh NapalaeibHO CAOUCTOCTH H, BO3MOXHO, NOKa3H-
BAIOT TPAHHIY MEXAY OTAEAbHHIMH OOPHIBKAMH PACTHTCALHBIX Tkaneit. B ocHoBHOM
Macce HAGJIOAAETCS 3HAYUTEIbHOE KOJHUECTEO OOPLIBKOB KYTHKYADbI JAHMOHHO-KEA-
TOro LBeTa ¢ OTYETAMBHIMHM 3yOUHKaMH Ha BHyTpeHHeH cTopoHe. B wmuande MOXHO
Ha6M0aTh YYACTKH 3AMKHYTOH KYTHKYJAbl B BUAE CTJIOLULEHHOTO OBaAa, HaNOMHHAI0-
[iero AMcT B paspese. BHyTpeRHAA HacTh JMCTOBON TMJAACTUHKM NpeBpaTHaack B Oec-
CTPYKTYPHOE BeLIECTBO, JHIIb MECTAMH COXPaHAf HEACHYIO KJIETOYHYIO CTPYKTYDPY
B BHAE KCHAOBHTpena xv. Hapyxnas MOBEPXHOCTb KiETOUEK AHCTOBOTO sAuAepMUca,
O ueM MOXHO CYAWTb IO KYTHKyae, Oblga pOBHAs ¢, WIW BRIYKJAS C,. ToamuuHa
KYTUHOBOrO €04 6blaa, NMOBHAMMOMY, HEOAWHAKOBAS. OaHa CTOPOHA JHCTOBOY IIa-
CTHHKH ¥Meer Gonaee TOJCTYIO KYTHKYJIY ¢y, UeM Apyras (.

Ha OCHOBaHMH MHKPOCKOMUMYECKOrQ M3YUeHHH YIJs, MOXHO TPEANOJIararh, 4To
on 06pa3oBaH, INaBHbIM 06pa3oM, CKOMJCHHEM JIHCTLEB, npeacrasaas coboi THIHY-
HBIit Me3030HCKUHA KJA4peHOBBIY Yrojb.

MoayMaTOBHA OAHOPOAHLIA Yroab
Tada. LIV, pre. 94

Yroas noayMaToBhIH, MJOTHBIH, OLHOPOAHBIW, H3JIOM CrJaXkeHHblH, HHOTAA
HEAICHO paKOBHMCTHIA. [IOA JAYNMOH MOXHO PpasiHuHTDb MeJiKHe JIMH30UKY BHTPEHA,
Yepra TeMHOKOpPHYHEBAA.

B TOHKOM LAHGE Yrodb NPOCBEUHBAET CBETAOKPACHBIM UBETOM. [Tox MHKpO-
CKONOM B LIIH(Ee MOXHO BUJETb, UTO YroJb o6pa3oBaH OGOJBLINM KOJAHYECTBOM
OGPBIBKOB KYTHKYAbl 30JOTHCTO-XKEATOTO UBETA. Kpome TOrO, BCTPEUAIOTCS KPYNHEE,
WeATO-OpaHKeBble CMOASIHHE Teaa & U KpacHoBaTO-Oyphle Y4acTKH C Goaee HIU Me-
Hee SICHBIM CTPOEHHMEM PACTHTENBHOH TKAHH XV. BoJasmas 4acTb OGDHIBKOB KYTHKYJE!
ofpasyeT CHIOWHYX MacCy xeato-6yporo upera. [lofobHsle y4acTKH B yrie mpe-
o6napanoT.

OTjlesbhble OGPBIBKM KYTHKY/bl B BHJE TOHKHX IIOJOC coxpaHawTca Goaee yer-
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KHMMHM, FIaBHbIM O0PA30M, B TOM Cayyae, eclld OHK HENOCPEACTBEHHO CBA3aHLI C pac-
THTEXbHBIMH oﬁpmaxamj JUTHHHO-LCMIYIO3HBIX TKaned. TH TKAHH HMeroT BHJ
OOPHIBKOB HENMPABUIbHOH (POpMbl. OGBIYHO B HUX 3ameTHa CTPYKTYPA, KaK 5T0 BHIAHO
Ha pucyHKe. KaeToukn umeror Tabanueobpasuyio $hopmy. Tpu MalepPHPOBaHHH yrag
yAaercst BLICAUTL OGPBIBKH KYTHKYJIbI U IDOH3BECTH H3YUYeHue (HOpPMbI KIeToyer
snuaepMHca H yCTbHU. Ilpeobaanaer KYTHKyYJda ¢ yJJIHHEHHLIMH KJIETKAMH 3nugep-
muca. Mspelka BcrpeyanTes o6phiBKH ¢ H3BHJIMCTLIMU CTeHKaMu. Kpowme KYTHKY.IDI
BBIRE/AETCH NBLIbIA XBOHHBIX W THIA LHKaI0pHT.

PI03eHH3UPOBAHHbBIE PACTUTEIbHLE TKaHH OTCYTCTBYHOT. POPMEHHBIE 3/6MEHTLI
Pacnpeieaenb! He BHOJHE NAPaMJCAbHO HAILIACTOBAHHUIO, MPEACTABIAS HATPOMOXKJe-
HHE TIOYTH (€3 y4acTHA OCHOBHOH MacCHL, [locaeanns o6pasoBana mourw UCKJIIOYH-
TEJPHO NPOAYKTAMH pa3fIOKeHUd KYTHKYJIbI, 9YTO MOXHO YCTAHOBHTL HO KeJTOBA-
TOMY OTTEHKY BCIUECTBA MEKAY OTAJIbHBLIMU (bOPMEHHBIMH 37eMeHTaMH.

AAJIBHE-BOCTOUHBIN KPAIt

Cyuancrkoe mecropownenue

Hoay6aecramuii HECHONO0/N0CUATHIR yroas
Tada. LV, puc. 95

MoayGaecramuit yroas UCPHOTO  UBETA, RAIIHA TNepexoasl oOT N0/J10CHaTOTO
K HeacuononocuatoMy. Lleer 4epThl uepHeni. B KYCKE yroJb He NPOUEH, a Jerko
PacChIaeTca B MeaOUL, COCTORMLYIO M3 KYCOUYKOB, pasmepom 2—4 ¢, [loBepxHocTs
HX NOKDLIT2 3CPKANAMH CKOJILXKEHHA W MCJKMMH [Ma3KAMMN. Benenersue artoro, pac-
CMOTPETL CTPOEHHE B KYCKEe OBIBAET OUEHb TpyaHo. [loauporanuas OBEPXHOCTH YIad
BLIMISAHT HEOJAHODOAHON, MOJOCYATOrO CTpoenus. [lonocuarocts 06ycaoBena yepe-
/AOBAHHEM OJZHOPOAHMBIX GJECTAUIHX MOJOC BHTDCHOBOTO XapaKTepa M HEOXHOPOAHBIX
NONYyOAECTAIMMX H NOAYMATOBBIX. KpoMe roro, Berpeuanres JMHH30UKY Plo3eHa xo
1 ¢m B gauHy u 0o mMpune 8 goau MHJLTHMETPA.

B Tonxom wauge yroas XOPOLIO [IpOo3patcH. [IpeoSnapatomyio uacte cocra-
BJIACT KPACHO-OYpoe KOMKOBATOE TyMHHOBOE BELICCTBO. B Hem npoxonar yaxue
HEACHBIE TOJOCH §0J1€e TEMHOTO Bell(ecTBA. DPopMeHHblE aaeMEHTLI NPeACTARMIEHLI
0oOpBIBKaMHU cTebBaeBLIX® uacTei PACTEHHH, HESICHO BHAMMBIMHM 0BOJOUKAMU MHKPO-
CNIOp WJIH OBIbUB ¥ OGPLIBKAMKU KyTHKYabl, CTeGaeBble 0CTaTKY PacTeHHA He HMeroT
npeofraianiues poaH B cocTase yraf. OHH npeactaBasiior coGolf Pa3aHYHOH KpyI-
HOCTH OGDBIBKH, B TOH WJIH MHOH cTemeHu €lie COXPaHHBIIME KACTOUHYIO CTPYKTVPY.
[To ¥3MEHEHHOCTH BEIECTBA KJETOUHBIX CTeHOK O0Jabllag vacTe COOTBETCTBYET PIo-
3€HY, YacCTO C CHJIBHO CNALIBIIMMHCH KJCTOYHLIM K CreHkamu. Hekortopere npegcra-
BJIRIOT (POPMEI, IPOMENYTOUHDIE MeXNy (ro3eHoM H keuaenom. [Mocaegue B aHmaude
MPH H3YYEHHH C UMMEDCHEH N0 OTTEHKAM CTOST MEXKIY CBETNOCEPOH OCHOBHOM Mac-
COM H 6eJ0H OKpackoi dro3ena. B aHuLIHGe Bee HOPMEHHbBIE 3JcMENTLI BLICTYNIRIOT
AOBOJLHO PE3KO W OTYeTA#BO. DIO3eHOBLIE TKAHK Hanbodee Pe3KO BHICTYNAKT
B peavede. [To cpaueHHIO ¢ Apyrumu KOMIOHEHTAMH, OHH BLLICASIIOTCSA JKEJATOBATO-
Genolt okpackoi Bewectaa KAETOYHBLIX cTeHOoK. [lodocTH Kaetok Hepeaxo OuiBawT
SaITOJIHEHbI MMHEPAIbHLIM BeWECTROM. K CHIbHO BHAOH3MEHEHHLIM 00pLIBKAM cTe6.c -
BBIX UAaCTeH DACTEHHH CJAEAYeT OTHECTH TaKKe JHH30UKH BHTPCHA. BuTpeH cobep-
IUEHHO OECCTPYKTYPEH M B TOHKOM WaH(e He OTIHYHM OT OCHOBHON Maccul.
B anmummde ou pesko Begeasercs no OTCYTCTBHIO NMOCTOPOHHHX BKJINYEHHI U orpa-
HHUCHHOCTH KOHTYpoB. Takke sicHee Ha aHmane 3aMeTHHl U KVYTHHHU3HPOBaHHLIe
dhopMenHble saeMeHTH. B aHuMge oHH oueHb caado BBICTYAOT B peabedle ¥ HMEIOT
Gonee TemHOCepyIo OKpacky, 4eM OCHOBHafA macca. BcueacTBre AOBO.IbHO BhICOKOH
CTCMEHH yriaeduKauud B TOHKOM ULIH(e, OHM e1Ba sametHol. KyThkyna u o6oaouku
MHKDOCITOp GBIBAIOT NMPHYPOUEHB! K Y3KuM yuactkam Ooaee TCMHOrO BelecTsa.

U3 apyrux sxmwouenmii CAEAYCT OTMETHTb H3PeAKd BCTPEUANUIHCCH Yr10BaThIe
H OKDYrable Teabua (ro3eHOBOTO 06auka. B TOHKOM WITH{)e OHM HEeOPO3PavHLI,
94CTO Pa3dUTLI TPELIMHKAMH, KOTOPLIE B HEKOTOPLIX CAVUAAX 3ANOJHEHb] MHHEPAJb-
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gbIM BellecTBOM. B anutande, noao640 (bio3eHy, OHH Pe3KO BBICTYHatOT B peavede.
TawkKe PEOKHM BKJIKUEHHEM ABIAIOTCA pabawgaeMble B TOHKOM mande OBaJbHO-
yANHHEHHBIE TeJa APKO kpacHo# okpackd. [To cBoe# npUpoAe OHH ABAAIOTCA CMOJOH
JIM KAMEJBIO, BHITIOMHAIOUIEH CreuualbHble XO1bl H IIOJ0CTH B TKahM. FpKO KpacHas
cKpacka MX OTpeAelsieTCst CTEINEHbIO yriedHKanuu.

[TpeoGaananue B yr.ie NpO3payHoi OCHOBHOH MaccChl MpHAAET 3TOMY TUITY VOaA
noayGaecTamuid Bl

Kak reHeTHUECKH#l THI, JAHHBIH KJapeHOBbIX YroJb sBAAETCA Haubonee pac-
‘MPOCTPaHeHHbIM B TAACTAX cpeiHeit cBuTHL. Doapluasg uacTh TJAACTOB o6pasoBaHa
+OMbKO TAKHM TUIOM. [ToJ BAMAHMEM CTENEHH yraeduKaluy, OMUCAHHDIE THIT KAape-
HOBOTO YIS, COOTBETCTBYIOLIMH KJIACCY NapoBHUHO-XKHPHBIX, TIEPEXOJUT B KOKCOBBIE
W jAaqgec B TOIME B OJHHX M TEX XKe MIacTax. [Mepexobl ero K yrasam gonee HU3KO#
.cTermenH yraedukaudl He H3Y4eHbl. [lpu mepexofe e K GoJee BBHICOKHM KJaccaMm
TexHMueCKoil Kaaccudrkanuu porepa, HabampJaeTcA MOCTeneHdas MOTeps Mpo3pay-
HOCTH YIAst B TOHKOM Cpe3€, NMOCTENEHHOE KCYe3HOBEHHE KYTHAU3NPOBAHHBIX (OP-
MEHHLIX 3JEMEHTOB H CMOJIBI, d 3aTEM yHE H 06pHIBKOB CTe6JeBbIX HaCTedH pACTEHHH.
TMepeuucnesHble BRAKOMCHUS [IOCTEHEHHO CAMBAKOTCA C OKPYKAOIIeH 6ecCTPyKTYPHOMH
MACCON.

I‘ymycono-mmoﬁuonmoamﬁ yrofb
Tata. LV, puc. 96

TyckA0BAECTALIKMHA Yroab 4epHOro UBETA. L{BeT uepTsl €O CAAOLIM KOPHYHEBBIM
orTenkoM. CTPYKTYPY B KYCKe yras paccMOTPETS Heab3sl, TaK KaK BCe MOBEPXHOCTH
ero SIBJASIOTCA KOHYCOBHAHBIMH MOBEPXHOCTAMU OTAeNbHOCTH.

B ToHKOM univde yroib Npo3padeH. [peoGranamomum BeUIECTBOM ABAsieTCs
rymycoBasi OCHOBHaf Macca 6ypOBaTO-KPACHOTO  KBETA. B Heyi MpUCYTCTBYIOT HO-
BOJBHO KPYIMHbIE BKMOHEHHS KPACHOrO UBETA. dopma HX He COBCeM MPaBWIbHAA,
ORaNbHO-YAHHeHHast. B aniInde OHU C/erka BHICTYNAKT B peabedre 11 BbIACAANOTCA
Gonee TEMHOM Cepo¥l OKPACKOH, deM Y TYMYCOBOK OCHOBHOH Macchl. Ilo c¢BOe# npH-
poAe 3TH BKJKHEHHA ABAAOTCA CMONMCTLIMM WM KAMEIHCTLIMH TeNaMK, aHaJordH-
HbIMH TaKHM e B yrae Bepxue-Cyi(hyHCKOTO MECTOPOMICHAS, HO CHIbHEe YyrJae-
(UUHPOBAHHEIMU U [IO3TOMY AMEIOUMMH KPAacHylo, a He XeATYI0 OKpacky.

OcTaTKOB TKaHeH BBLICHINX pacreHni, COXPaHHBIIHX Goqace HJIH MeHee AACHOE
KAeTOuYHOE cTpoeHHe, Her. '1asHasg macca HX BATPEHH30BaHA H UMeeT BHA DEIKHX
AUH304UEK OeCCTPYKTYPHOI'O BHTPEHA.

M3 kyTHHH3UDPOBAHHBIX (hOPMEHHBIX JIEMEHTOB MOXHO C 6OJbLIKM TPYAOM
pa3aAMuNTh TOJBKO €AHHHYHBIE OOpBIBKY  KYTHKYJIbI. [To uBeTy KyTHKyna IO4TH
BrioJHe OJHHaKoBa C xpacuo-6ypod FYMyCOBOH OCHOBHO Macco#.

MunepanbHOe BELIECTBO B 3HAUHTEJbHOH CTeNenH 3arpA3HAeT yroJb. OnO CO-
CTOWT 43 TOHKOH DVIHHBI M MEJKUX NECUMHOK, 6oJee MIM MEHee PaBHOMEPHO paccesiH-
HbIX O BCeH Macce yrasg H 060OraalIX OTAEJBHBIC MPOCAOHKH.

TakuM o0pasoM, MO XapaxTepy MHKPOCTPYKTYPHI 3T0 — 30JbHBIH  KJAPEeHO-

AOPEHOBBIR YTOJb. _
ViedbHBIl BEC €r0 B MECTOPOXACHHH He3HAUMTENeH, HO B HACTOSILIAE MOMEHT

ele 104H0 HE BbiICHEH. CY,IIF! Mo AaHHbIM Muxpocxonmecxoro aHaau3a, MOXHO OXH-
aarh [TOBBILERHBIA BLIXOM JETYUHX, ¢MOABbl H MOBHIILEHHOE coAepIKaHHue 30A5bl.

Bepxne-CyitdyHckuii yroapubifi paiton J,— Cr,

[ToayGaecTsiuA HesICHOMOAOCUATHIH Yyronb
Tata. LV, pre. 97

Yrodb ROBOJBHO XPYNKMH, noJsyGaecTAI Ui, UepHOTO UBETd. 1IBeT uepThI
YepHO-KOPHYHEBBIH. Msn0M HempaBuibHbIA. CTPOGHHE HESICHOMONOCYATOE, H3PeAKa
fnepexofsllee B 0AHOPOJHOE. B yrie HabJamAaeTcs’ 4EPELOBAHHE HaecTAIINX OJHO-
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POAHKIX JHH3 H MOJOC ¢ 60Jee TYCKIbIMM, OGOralleHHBIMA MHHEPAAbHLM BEILECTBOM.
I"0pH3OHTaALHAS NOBEPXHOCTD GAECTAMKX JHH3 MaTOBAS U Y HEeKOTOPHIX HMeeT TOH-
KYI0 HapajJeabHyI0 DEGPHCTOCTb. Pelko 3aMeThbl meaxue JIMH30YKH (ro3ena. Ectb
NPOCAOU TOHKOH TMHHbI, MPEACTABANIOMHE CLUEMEHTHDOBAHHbE 1 RPOMHTAHHBIE TH-
HOH OCTAaTKH PACTeHHIl.

XuMuveckul cocras

w* AS l S ‘ vr C ' H N 0+s

477 23,70

0,30 41,1 76,42 ‘ 5,50 0,59 17,53

¥Yroab He cnexaercs.

B ToukoM muude yroas npospayeH. B yriae npeo6aanaer NpO3pauHoe ryMyco-
BOC BCIMECTBO KPACHOro useta. OHO MMeeT BHA OAHOPOJAHBEIX BHTPEHOBLIX I1OJ0C HAW
TOHKO CMEIIAHO ¢ NBLICBUAHLIMH 3EpHAMH KBAPUA. YUACTKH OZHOPOAHOrO R HENCHO
TOHKCTIONOCYATOrO yras XAPAKTEPUBYIOTCH HE3HAUHTEABHBIM KOJHYECTBOM MUHEPAIb-
HbIX MACTHU H 4YacTO COCTOAT H3 JMH3 KCHJIOBHTPEHA MJIH BHTPEHA.

KyTunuanposanssie snementor NPEACTaBACHb! KYTHKYAOL, MHUKpOCTIOpaMH H
ABIBLOH. OHU He umeloT CYWECTBEHHOTO 3HAYEHHS B yriae. B TOHKOM wiage 3Ty
BKJIOTICHHS] MMEIOT JKEATYH OKDPAacKy. KyTuxyna npeacrasiesa Tonxumu Y3KHMHU TTO-
JIOCKaMH ¢ MeIKHMH 3yOuHKaMu MaH Ge3 HuX. Ona BCTPEYAETCA HAMH OGPBIBKAMMU MJH
SaMKRYTO OKPV:KaeT JWHH3BI KCHJIOBHTPEHA H BUTPeHA. B aHUIMpe OHA BHICTYMaeT
B peabee U XapakTepuayercs TEMHOCEPOM OKPACKO.

Tlpu Macasmoi HMMEDCHH KYTHUKYJAa OKPAIUUBAETCH B KEATOBATHIA uBeT. [Ipu
Manepauu xXuAKocThio Ulyasiie BBgeasercs KYTHKYJa C TTaAKHMH H M3BHJAHCTBIMH
OTHNEUATKAMH KJETOYHBIX CTEHOK 3NMAepMHcCA. Ona, 06bIuHO, croxena H IpPH paseep-
THIBAHHH TOJBKO Ha OAHOW CTODOHE €€ HMerTCcH ycThrua. Cpeaum BuigeseHHO
IIBJBLUGI €CTh NLJABNA THNA Cycadophyta v xXBo#inHX. Mukpocriop BCTpEYaeTCca He-
CKOJIbKO BHJIOB, 0JH3KO HE Onpeme]eHHbIX. Cre6aeBrie acTaTku B uadgax npeabaa-
AawT. OHH NpeACTaBACHbI GECCTPYKTYPHBIM M peako CTPYKTYDHBIM BHTDEHOM, KCHJAO-
BHTPEHOM H OdYeHb penko iosenoM. [locaexHu# NIOMTH BCErAa MMeET CIMIBIBIIHECH

BKJIOUEHHA CMOJHCTHIX HAM KamemucThIX TEN PEAKH. B rIMHHCTHIX Npocaofikax
HaGAIOAA0TCA ceTuaTwle Te.a, HANOMHUHAONLHE CKAEPOLUHH IPHOOB.

Kpynurte Brmouenus APEBECHHEl, BHAHMBIE B KYCKe YIS, Kak Grecramue ogno-
POJHBIE JIHH3BI BHUTPEHA, NPENCTABJASIOT GecCTPYKTYpHBI BHTPeH. [Ipecbaanaune:
B yr.1¢ NIPO3PavHOro ryMyCOBOro BellecTBa M reXH(QHUHPOBAHHEIX OGPLIBKOB pacta-
TEALHBIX TKaHEH ONPeASTseT noAyOaeCTAML N XApaKTeP BHEIMHEro BHAAZ yras. Haiu-
UHE JHH3 W MOJNOC BHTPEHA, a TaKKe NOCIOHHO pacnpeieieHHMX MUHepaNbHHX
HacTHl onpegeaser MOXOCYATYIO CTPYKTYPY B KYCKe yrasg. [lo nerporpaduueckum
TIPH3HAKAM YrOb SIBASETCH MYMYCOBBIM M OTBeyaer KaAapeny, o6pa3oBanHOMY, npew-
MYMCCTBEHHO, 3a CueT cTe6aeBOro MaTepHasa.

MaroBuit yroab-paéaonuccur
Taéa. LVI, puc. 98

Yroap MaTOBbIH, € MeNKOH GaecTames WUTPHXOBATOCTbIO, MJIOTHHIH, Oyporo
LBETa, NMOBLIMIEHHOrO yAeJBHOro Beca. LiBeT uepTol kopHuHeBml ¢ JKENTbIM OTTEH-
KoM. Hsuom nopoasno posnbiit. IMoeepxnocrs Hanoma 3¢puuCTana. ¥roab o6pasosan
OTACALHHIMH Na/OYKaMH, B HINOMe GAeCTAILIMMH 1 NPOCBEYHBAIONINMU TYCTBIM KOPHY--
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HeBaTO-KpacHhIM LBeToM. [MHHa najnouex or 2 no 5 mm. [lomepeuHoe CcedeHHE HX
1 mm B MeHbule. PacrnoxoxeHue Oecnopafoynoe, GoJee HAM MeHEe NapANLICILHOE
pacnoenuio. M3peaka BCTPEHalOTCA JWH3B OJAHOPOAHOTO Grectauero yras. Ha seprtu-
KaJbHOM M3J0Me HEKOTOPBIX H3 HHX MOXHO BHZAETh ellle COXPaHHBIIYIOCA PACTHTEIb-
HYIO CTPYKTYPY B BHAE KOHUCHTPHYECKHX TFOAMHHBIX KOJEL. LleMeHTHPYIOLLHM Bellle-
CTBOM yrasi SIBASETCA MATOBOE OJHOPOJHOE BEIECTBO 6yporo useTa.

5 Xumaueckul cocTan
: | w ‘ A° s¢ v C H N | 0-+S

| 2,72 ’ 58,70 0,15 66,5 66,72 7,49 049" 25,30

Yroab He cnekaetcs. Jlasi Gojee uucthX pasnocreit A, H. Kpuwrodosuu np-
BOAHT JaHHble BHIXOAA JeTyuux B 80,47%. Pesyabrathl CyXo#t NeperoHku B Jabopa-
TOPHBIX YCAOBHAX:

Herta . . v o o v v o o 24,03%,
Kokca ¢ aoinof .. .. 6150,

Bonw 00 ,,
[asa u motepb « . . . . . 10,20,

B ToHKOM mJH(e yroib Xopomto npo3payed. OH COCTOMT H3 XKEIATHIX HIAH
OPAHXERO-KEATHX Te. PopMa UX 0BaNbHO-BHITAHYTAsA, OKPYIJas HAH HeNpaBH/bHAS.
ITH TeJa NPEACTABAAIOT CPe3bl MEJKHX NANOueK, OTMEUEHHbIX NPH ONUCAHHH BHEMI-
Hero Buza yras. [lo onpexenennio A. H. KprmrogoBHYa, OHH SABAAIOTCS cMonoft uau
KaMeAblo, 3anoJHSABLIEH CHenuaabHble CMOJAHBIE XOAH APEBHHX pacTeHHA.
B anmande oHx crabo BHAAWTCA B peabedie M HMEIOT CePYHd OKpacKy. C macas-
HOM MMMepCHedl NPUOBPETAIOT KEATOBATO-OPAHKEBYIO OKpacKy. Macca, UeMEeHTH-
pyioulas 3TH Tela, COCTOHT H3 HeOOJBLIOro KOAWHECTBA TEMHOKOPHYHEBOrO TIyMy-
COBOTO BEleCTBA M OOJbIIEro YHCAa O4YeHb MEIKMX 00JOMOMHBIX 3€peH KBapla.
_lleMenTHpYlIOIll€e BEMECTBO HrPaeT NOAYHHEHHYI0 POJb B COCTaBE yrid U MOITOMY
JKeJITEIe TeJa 4acTo TECHO NPHJeramoT APYr K ApYry.

KyrunusupoBanHble ()OpPMEHHBIE 3JEMEHTH OGHAPYKHBAIOTCA JHIND NPH Male-
pauuu yras xuakoctbio Ilyabue. OHH HApeACTaBACHBI HEXHBLIMH M TOHKHMH 060-
JOUKAMH NBUIBIB 1 MUKPOCHOP. KONMUECTBO MX HHYTOXHO. JIMH3H O6aecTAIEro
Yras NOA MHKPOCKONOM OOHapyXHMBAIOT DACTHTEJbHYIO CTPYKTYpY, MO COCTOAHHIO
H3MEeHEeHHS COOTBETCTBYIOUIYIO CTPYXTYPHOMY BHTDEHY.

Bo BHelIHeM BUfe Yras OPHCYTCTBHE NAAOYEK CMOJBI MJIM KaMexu NpHAZET
HEKOTOPYIO HEOJAHOPOAHOCTb M 3€PHHCTOE CTPOCHHE €ro BEPTHKAJILHOMY H3J0MY.
MaToBOCTb YIasi 06ycaoBAeHa GOMBIIONH 3arpPSI3HEHRHOCTHI0 MMHEPANBHBIM BEILECTBOM.
Baaroaaps NOYTH HCKAIOUHTEIPHOMY Opeo0/aanaHnio B COCTaBe Yrisf CMOJHCTRIX HAH
KaMeAMCTHX OO6pasoBaHMi, STOT THN Yris, HA3BaHHLIH A. H. Kpuwrodosuuem
PaGRONHCCUTOM, SBJIAETCH AHNTOGHOMHTOM.

[Ips yMeHbIIEHHM KOJHYECTBE CMOJMCTHIX HAM KAMEJUCTHIX NANOUEK U YBE-
AMUEHHW MHMHEPaAbHOW YacTH, YroJb NepPexoAuT B ciaHell. [IpH yBEJHUEHHH KOJH-
4eCTBZ BKAIOUEHHA APEBECHHBl ¥ [YMYCOBOTO BeulecTBa, PaOJOMHCCHT MEPEXOIHT
B MOAYOAECTAIIMHA NMOJOCYATHH Yrodb.

B ¢opmupoBanuy pabouero mniacra Jlunopeuxux Komneft pabGROMHCCUT UIpaeT:
3HAUMTEJbHYI0 poab. B paiione fep. MiibhueBkn yyacTHe ero B BHAE CAMOCTORTENb-
HBIX NPOCJOEB MeHee 3HAYUTENbHO.



KAMYATKA

[oay6necTamuii HesicRomoaocyaThikt yroan

Ta6a, LVIII, purc. 99

¥Yroab uepHoro usera. Baeck oyens Caalbl¥, TYCKJABIH; Goaee CHABHLIN HAGMI0-
AAETCA TOALKO y BK/OYEHHH BHTPeHA. OJHH YYaCTKH YISl COAEPIKAT Membyaiiiue
GuecTamAe MHH30YKHY, CO3AAIIHE HA BEPTHKAABHOM H3JIOMe BNEYaTIeHHE IITPHXO-
BaTOCTH. [IpyrHe WMEIOT KpyNHble BKJIIOYEHHS CTPYKTYPHOTO BHTpPeHa. ToJamuHa
A¥H3 BHTPEHA OT 0,5 A0 2 cm. OHM BCeraa pasGHTH CHCTEMOH napasae’nbHBIX Tpe-
LIHH, HE NIEPEXORAINNX B KAAPEHOBYIO uacTh 00pasua. Berexcrsue HepaBHOMepHOro
pacnpe/ie/IeHHs KPDYMHLIX BXJNUEHHH BUTDEeHa, YroJdb B OJHHX KYCK@X BBITVIAAMT
‘6osee ONHOPOAHBIM, B JDYLHX — MeHee OXHOPOAHLIM. OAHOPOIHEIE KYCKH 0Oaa-
ARI0T TNOJYPAKOBHCTHIM HM3J40MOM. [IpH Jexaunu yronb Jerko pacTpeckHBaeTcs K
PAacnanacTCa Ha MeJKMe KYCKH HENPaBHAbHOH ¢dopmbl. Kpome Toro, B yrae ecth
TPEIHHLE OTXEeABHOCTH. HeKoTOpBle H3 HHMX 3aNMOMHEHb! MAECHKAMM THICA W THOKPBITHI
EACINCTHIMU HATEKAMHK. BHellne yroab HMeeT TpH3HAKH Gyporo.

B Ttonxom mmude yroas xopotuo npospave. [IlpeobaagaronmM  sisxgercs
KpacHO-Gypoe BemectBo. KyTHHUBHPOBaHHblE (BOPMEHHBIE 3JI€MEHTL! BCTPEYAIOTCSt
peako. K HHM OTHOCATCA €IHHMYHbIE MMKPOCHOPHI HJIH OGOJOUYKH NbLIbIBL OHH
HMEIOT OYEHb CBETAYIO XEATYI0 OKpacky. ;

B ouenb GoJbIIOM KOAHUECTBE NPHCYTCTBYIOT CHABHO OCTVAHEBIIHE OOPLIBKH
PacTHTENbHBIX TKaHed. OHH MMEIT CaMyl PasHOOOPA3HYI0 BeJHuMHY OOPLIBKOB, HO
npeobJajalo I HMU ABAAIOT(SA MEJKHEe. MHOTHe OGPLIBKH TKaHed elie COXPaHHIU HCAC-
HBIE CACALI KJETOUHOH CTPYKTYpbl. X mpaBuvbHee Ha3BaTh CTPYKTYPHBIM BHTPEHOM.
Dpyrue e HAaXORATCS B COCTOAHMM KCHJOBHTPEHAa H 6eCCTPYKTYPHOTO BHTpeHa.

H0801bHO YacTO Mex Ay OOPBIBKAMM TKaHeH NONAJAOTCA MEJKHE CeTUATHIO
resa. M3peska MOXHO BHIETH MeJKHe 3epHa cMOJbl. OHH SaneranT HAH BHYTDH
THAHH WJIH COBEPIIEHHO H30HPOBAHHO. PeakHMH QOPMERHBIMHY 3JEMEHTaMH HABASHOTCS
OOPBIBKH KODHYHEBATO-KEATOM TKAHH € KPYMHBIMH NPSAMOYTOJBHBIMH KJAETKAMH.

[pumech rommbl pacnpegesena B yrae HEpaBHOMEpPHO. OHa o©oOBOJaKMRaeT
OOPLIRKH TKaHEH TOHKHMH MPOKUIKAMH KEJATOBATO-CEPOTO LBETA HAH BCTPEUILTCSH
MEJKHMH JHH30UKaMH.

Taxknm o6pasoM, yroab AaHHOrO THNA nNpeACTABISET 3arpsI3HEHHBLIN  TJIHHON
KAapeH € BKJIWYEHUAMH BHTPeHa. OOpBIBKM TKaHeli, BUAHMbie B wande KaK meaxue
BK/IFOUEHHA BATPEHA H KCHJIO-BHTPEHA, B KYCKE YIVf COOTBETCTBYIOT MEAKHM O.1€CTsI-
[HM WITPHXaM. YT0Jb SBJRETCS TYMYCOBBIM OYpBIM VrieMm. YAeabHbIH BeC ero
B MECTOPOXKACHUW HEU3BECTEH.

Mony6aectamui noaocvatwii yroan
Tada. LVIN, puc. 100

YTOMb OYeHb IMOTHEIN, YepHOro uscta. Humeer HEOZHOPOAHLI cocTar. OH
‘00pa30BaN uepefiOBaHUEM OJIECTAWNX MOJOC, NOJYMATOBEIX H peako moaybaecTs-
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mux. Baectsinue NOJ0CH NPEACTABAAKTCS  BINOJHE OJAHOPOMHBIMH. [InpuHa ux
oxono 0,5 cm. TToaymaTtoBble H MoayGaecTAIME IMOJOCH UIPaioT TJaBHYIO pOJIb
B CAOXKeHHU yrasi. OHH 06AaJai0T WTPUXOBATOCTHIO OT NPHCYTCTBHA MEJKUX Gaects-
mpX HepTOUeK M JHH30UeK. M3T0M Yrisi HempaBH/bHBIH — HEPE3KO YT/IOBATHIH.

B ronkoM wmmide yrods XOpOWO npospaded. B mpospaunyio kpacHo-Oypywo
OCHOBHYIO Maccy B OOMbIIOM KOMNWUECTBE MOTPYXKEHB JKeJThle Teabua M peie Mes-
KHe, CHILHO OCTYJHeBuIMe OOPBIBKHM CTEOJEBBIX HacTed pacTeHwd.

MesnkHe KeJTLlé BKAHUEHHSI UPeACTABAAIT CcoGOW O0OMOUKH MUKPOCHOp H
WbIbIBI, MUKPOCKONHYECKHE 3€PHA CMOJBL M, PEAKO, OOPHIBKH KYTHKYJbI. [Tpeotaa-
JAKUIKMY SBAAIOTCH MHKPOCHOPH WIH MbIMbLA M MEJKHE 3€PHHIUKH CMOJbI. CMOJIa
BCTPEYACTCS] B TPEX BUAAX 3aJEraHust. Bo-nepsbiX, OTACIbHBIMH YAaCTHUAMH, BO-BTO-
pHIX, HeGOJBIUHMH CKOIJIEHUAMH H, B-TPETbMX, COBCEM DEAKO, BHYTPH KMeTOUHGH
TKaHH.

Meaxne oOpHIBKH PACTHTEMAbHBIX TKAHEH! MO XaAPAKTEPY W CTEMEeHH OCTYXHEHXA
COOTBETCTBYIOT KCHJAOBHTPEHY H CTPYKTYPHOMY BHTpeHY. MHOrue W3 HMX NIpHHAIJIe-
#aT OOpHIBKAM KOPOBBIX TKaHe#. F3peixa BCTPEYAKTCA MONEPEUHBIE CPEe3Bl MEJKHX
HMIHHAPHUECKHX YACTEH PACTEHHNA € METKHM KIETOYHBIM CTPUEHWEM. BeliecTro Kie-
TOUHBIX CTEHOK BBIMVIRAHT TeMHOKOPHUHEBRBIM.

Hapyimamomumi MeJKOaTTPHTOBLIA XapakTep YrJs SIBJIAIOTCA KPYNHBIE JMHH3EHL
BUTPEHA, BUTPEH HMeeT HeCOMHEHHO APEBeCHOe MPOHCXOMAEHHE ¥ COCTOHT H3 JBYX
THIIOB TKAHH, HAGJIOZaeMbIX B oXHON JanH3e. Hapyxwnada, ofsiuno Gogee cpernas,
TAHETCA Y3KOH MOJOCON BAOML MHH3H H HMEET KECKOJbKO DBIXJIOE CTPOCHHE. Bay-
TDeHsIs Ke ABAseTcss Gonee IIOTHOH, OCTyJAHEBLIEH H MMEeT 6oJee TEMHY!O OKPACKY.

B Kycke yras MeJxkue OODBIBKM OCTYHEBIINX TKaHEH BbIPAXKAIOTCA B BUAC
MEAKKX BAeCTALIMX IITPUX08. KPYNHBIE BUTPEHH! COOTBETCTBYIOT GJecTAIHM OJHO-
POMHMM TOJ0CAM, a NMOJyMaToBble W NOJAyOJCCTAIIHE OTBEYAIOT MENKOATTPHTOBOMY
pemtecTBy. [Tpn 3TOM moayOaecTAlHe CTOSAT OauiKe K KJaapeny, TaK Kax caabo Ha-
CHIIIEHbI  KCATLIMM TeabHaMme. [loaymaToBhie ke, mNpeoGaajialoliie, OTBEHAOT
JEOpeHo-KnapeHy. MHHepaabHas uacTh NMPEACTABJCHA JUIWb HAMTOXHHIM  KOJHYE-
CTBOM MEJKHX 3€PeH KBapua M TOHKOAHCIEPCHOH TJHHOH.

Takum 06pa3oMm, Yrojs [2HHOrO THOE TPeACTABAAET COUeTaHHE BUTPEHA
¢ MeJNKOATTPHTORBIM THOPEHO-KIaPEHOM M KJapedoM. B KpyTOropoBcKOM MecTOpO-
WECHHH OH 6bL1 BCTpeueH B naacte 4 u 4-6uc. Ho B naacte 4-Ouc OH cvabHEe Ha-
CBHIIEH KeNTHIMH TeJbUAMHU.

YKPAHHA

ANleKCaHAPUICKOEe MeCTOPOXKIEHue

3eMJAHCTDI Mano30abHLIN YroMb
Tat.. LIX, puc. 1N

Vroab UIOKOJ3AHO-KOPHYHEBOro LBeTa. B PpyAHHYHO-BIAXHOM COCTOSHHH
MACKHH, MaXYIIWH; TPH BBICLIXaHHH CTAHOBUTCA 6oaee naoTHBIM. Hexkoropuie
06pasiup! NPH 3TOM PACMAfATCR HA OTASIbHOCTH, HAMOMHHAIOUIHE KOMKOBATYIO
CTPYKTYpY uepHo3emoB. [To Mepe OKHCIEHHS YIJfl, KYCKM ¢ro npuofperaroT Goaee
TeMHY10, OypyI0 OKDacky.

HecmoTps Ha KkpaiiHe c1a60 BBIp@XEHHBIC MIOCKOCTH HAMJIACTOBAHHA, YrO.Jb
He fIBAseTCA OAHOPOAHBIM. Ha BepTyKaipHOM H3JOME 06pa3oB 3aMeTHbI YYACTKH,
To Go/ee TEMHOH, TO Gojee CBeTIOW OKPACcKH, CCOTBETCTBYIIIHE BRIIOUCHHAM Me-
Hee PasJoKUBLINXCA OOPHIBKOB DPACTHTEJBHLIX TKaHe#i. B OTAeAbHBIX Caydasx
MOXHO HabMOAATb TaKKe JHH3bI MHHEPAJIBHBIX BEILECTB HH(HJABTPAUHOHHOTO Xa-
pakTepa.

HekoTophie CJIOM 3THX yriei GoraThl BKJIOUCHHSIMH JUTHHTOB, PA3MEPBI KO-
TOPBIX B OTJAEMbHLIX CIydasx HOCTHTAIOT 2 u 6osee METPOB B AJAMHY. Doaburas
4actTh MX NMPHHAJICHHUT PA3MHUHLIM UHACTAM CTBOJIOB XBOMHLIX pacrexnit. [Ipu o6o-
ralmeHdd MPHMECHI0 TIMHLI, YW [AAHHOTO THNA CTAHOBATCA fonee TJAOTHBIMH M
TiproGpeTa0T CepoBATHIH OTTEHOK.
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[To MMKDOCTPYKTYPE OHM Ppa3IeIfiOTCA Ha JABE PAa3HOBHAHOCTH: neppasi u3
gux (puc. 101A) MoxeT ObiTh HA3BAHA KCHJEHOBBIM AJOPEHOM, TaK KaK [peacra-
Baser O6ecnopAfOUHOe HArPOMOKACHHE OOPLIBKOB BCEBO3MOMHBIX PaCcTHTEJbHBIX
TKaHeill ¢ ZOBOJBHO SACHLIMH CJI€JaMH KJETOUHOH CTPYKTYPbLi. 3TH OOPBIBKY GbIBAOT
caMoH pasJIMIIHOﬁ BEJHYHHDBI, HAUYHHAA GT OYeHb MCIKHX, COCTOALIMX BCETro AHIIL
M3 HECKOJBKHX KIETOK, U KOHuag HaCTOAWHMYU «menxamn», PA3JH'IUMbBIMKY Oa;Ke He-
BOOPVYKEHHDIM TIJd30M.

Cpead HHX yalle BCEro RONaZAlOTCH IHH3O0YKH ApPeBECHHL! XBOHHBIX ¢ TEMHO-
OPaHMEBLIMH KAMNEJbKAMH CMOJB, H KYCOUKH KeaTOH CyGepUHH30BAHHON KOpOBOI
TKaHH C IVIOCKHMH, TAHTEHTANbHO VAJAMHEHHBIMH KASTKAMH.

Hapsiny ¢ oBpbiskamn xopowei COXPAHHOCTH, HAOJIOARIOTCA TaKKe CHJBHO
PA3M0KHUBIINECH, HATOMHHAIOUINE 1O CTPYKType KCHIOBHTpeH. HaKkoHel, HeKOTOpHI,
XOTsl ¥ HeSHAUMTEJbHLIH MPOUEHT COCTABAKET BEUIECTBO OCHOBHO Macchl, 06pasc-
BAaBUWIEACS M3 HaubOJdee MEJKHX W CHABHO OCTYAHEBIIUX YACTHL.

XapaxkTepHbIM TPH3HAKOM 3THX YIAICH SABISETCA BECbMA OTPAHHYEHHOE coaep-
HaHHC KYTHHH3UPOBAHHBIX 3JME€MEHTOB. [loMOCKH KYTHKYTbl MONajaroTcsl CpaBHH-
TEJABHO DEIKO, 4 3PHA MNBIMBUB COCTABASIOT JHUINb JeCATHIE AOMH TPOLEHTAa OT
OGUIEH MACCHl HCXOAHOro BewlecTBa. TakuM 00pa3oM, riasdas poab B obpa3oBaHnu
Yras NPHHANEKAT CTeOJNEBLIM TKAHSIM BBICIUHX PacTeHHUH.

MHOrza B NOBOABHO BOJBWIOM KOMHuecTRe NonajamwTcs YepHbIE «CeTYATHIE
T€Ma», BCTPEUAOIMECS TaKkKe B PrAXe APYrux OyphIX yraeid TperHuHoro BO3pacra.

Bropas pasHoBuanocte {puc. 1018} 6oabmwe HanoMmuHaer OBhLIKHOBEHHBbI
KJI3pPEHOBBIA yroab. Ilo coCTaBy MCXOAHOTO MaTepuana OH4 COBEPIIEHHO CXOAHA
€ TIPEABUIYILEH, HO OTIHYARTCH TOJBKO TEM, YTO PACTHTEJbHbIE TKauu B Hel mnoj-
BEpratuch Godee CHABHOMY OCTYAHEBAHHMIO. SHAYUTEIbHAS HacTb HX MNpeBpaTH/IACh
B MEJKOKOMKOBATYIO OCHOBHYW) MacCy, KOTOpas 8 WAHGAX HOPMAJALHON TOJLIMHbI
MMEET MHEJTO-KOPHUHEBYI0 OKPACKY, WHOTHA C JEerkKuM OP2HKEBBLIM OTTEHKOM,

Cpexn storo gomunHpyomero (pOHA BBIAEARNIOTC OTAEIBHBIE KOMOYKH Gouee.
TEMHOTO uBeTa. ORHM M3 HMX OOHAPYKHBAIOT Caabble NPHU3HAKH KJIETOYHOH CTPYK-
Typrl, Apyrue fBJASIOTCH COBEPUICHHO OAHOPOIHBIMH M APeICTaBAAIOT YNJAOTHEHHRIe
CrYCTKH OCTYNHEBUIETO PACTHTEJBHOTO Martepuasa.

Koe-rae nonapaiorcs Ttakike Brmouenns CPABHHTEJbHO M2J0 DPasjoiHBUIHXCS
TKaHeH [0 THIY TOro, KOTOPOe M306paKeHo B NPaBOM BePXHEM yIay MpUAATAEMOro
PHCYHKA. OBPEIBOK NPHHANNEKUT KOPOBOK TKAHH, KOTOpast, HeCMOTPS Ha CMATOCTD, He
YTPaTH/a XapaKTepPHbIX PH3HAKOB CBOETO CTPOEHHS. Cpeau OCHOBHOH Macchl 3aKIK-
YE€HLI €JMHHUYHbIE 3€PHA NbIJAbLbI, MeJKHe OﬁpblBKH KYTHUKYABI, a TawxixKe YIIOMHHAB-
urygecd npH ONMCaHHH nepaoﬁ Pa3HOBHAHOCTH YE€PHBIE OKDYTiIble <«CeTyarhie Teqas.

CpaBuuBast o6e onHcaHHble PAa3HOBHAHOCTH, MOXHO 32aMeTHTb, YTO TIJABHOE
OTIHYHE MEXIY HHMH 3aKMIQYAETCH B CTEIeHH DA3JIO0KeHHS UCXOAHOr0 MartepHaJaa.
B To Bpems kak nepsas cocrour, NIPEHMYIIECTBEHHO, U3 (OPMEHHBIX 3JEMEHTOB
THIAd KCHIEHA M KCHJIOBHTPEHA H JOJKHA OBbITH OTHeceHAa K AIOPEHY, BO BTOPOI
npeobaaanimyo poab HrpaeT OCHOBHas Macca, T. €. 3Ta Pa3HOBHAHOCTb SIBJAGETCS
KJIAPEHOM.

Pasanuus B MEKPOCTPYKTYpe caerka OTPAXAIOTCA Ha BHCUIHEM BHAE 06pasyos.
¥TIIH KAAPEHOBOA DA3HOBMAHOCTH OTAHYAKTCR 6OJbIIei AAOTHOCTbIO M OypoBaThim
OTTEHKOM; IIODCHOBBIE, HAOGOPOT, Jerye pacchiNalOTCS B MENOYL K uMerwT Soaee
CBETJYI0 OKpacky. ITO OOBSCHAETCA TeéM, uTo B NepBod M3 HHX GoJiee pa3BuTa
KOLIOWAHAA 4acTh, HIPAIOINAs POJb LEMEHTa, TOIAa Kak BTOpas fpeAcTaBaseT
TPYAy IJIOXO CUEMEHTHPOBAHHBIX OODLIBKOB NOJYPa3JI0KHBWHXCA PACTHTEIbHMX
TKaHe#. .

B yroasiom njacre o0e pasHOBMAHOCTH cBA3AHL UeNnbi0 MOCTEMEHHBLIX Nepe-
XO/10B.

B AnexcarapuiicKoM MecTopomaeny MaJ030,/IbHble YIJIM 3aHHMAIOT, TAaBHLIM
06pa3oM, HIKHIOW TpeTh naacra, 06pasys ToAWYy B 2—3 M, NOYTH He NpepbiBae My
TIPOCAOAKAMH NyCTOH nopoabl. OTAeabHble CAOH B IpeAcaax 3TOH ToMmUM 0GHapy-
AHUBAIOT HE3HAYHTENbHBIE PA3MHUHSA [0 LBETY, MAOTHOCTH M XapaKTepy HaJoMa.
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3eMAHCTLIA 30JbHBIA yroab

Tada LX, pue. 102

Yroas B Kycke TeMHOOyporo usera, ¢ 6oJee nid MeHee CHJIBHO BbIPAXKCHHBIM
«cepbiM 0TTeHKoM. COLEPKHT 3HAUMTENBHYIO [PHMECh MHHEPAbHOTO BEllecTBd, Kax
© B BUJE TOHKOJHMCMEPCHOMN TJIHHBI, TaK # B BuAe OoJjee rpyboro KJIaCTHYECKOro Mare-
pHana, uvaiie BCErO IMpPEJCTaBJEHHOTO MEeJKHMH, CHJIbHO OKaTaHHBIMM 3¢pHAMH
xBapua. B 3aBscHMOCTH OT mpeoGiaajaHus TOTO WK HHOTO THUMA MHHEPANLHBIX NPH-
Meceil, yroJb GeBaeT JHOO PHIXABIM 3EMJIMCTEIM, JHGO, HAOGOPOT, OUeHb IJIOTHBIM,
HAMTOMMHAIOLIMM YLAUCTYIO TJHHY. B PYNHHUYHO-BABKHOM COCTOSHHM 3TH CBOWCTBA
BbIPAKEHBl MeHee pe3Ko, H ofe PasHOBHAHOCTH, CPABHHTEAbHO, M0 OTIHYAIOTCH
Apyr oT Apyra. [IpH BLICBIXaHHH )€, TJIHHKCTAA CTAHOBUTCA O4YEHD NJIOTHOH, TBEp-
oM, a cojepxauias rpyOulit K1acTHYeCKUH MaTepHal, Haobopor, npuobpeTaer cro-
cOBGHOCTb PAcChINaThcd B MeEJOUb.

Muorte o6pasubi COMEPAKAT TaKKe NPHMeCch MelbualllMX HACTHYEK CIIOALL
APY3bi KPHCTALIOB THIICA, @ H3PEAKA — MEJKHE KOHKPEUHHM CEPHOro KOAHEA3HA.

CHAOUCTOCTh B YIJAAX JAAHHOTO THIA BBIPAXEHA JOBOJbHO caabo. Haubonee
ACHO OHA BHIHA B TeX 06pasuUax, KOTOpbie OOHApYXKHUBAIOT PUTMUYHOE HAKOIJIEHHE
PAaCTHTENLHOTO M MHHEPAIBbHOTO MATEPHANd, HO OHH BCTPEHAKOTCH AOBOJLHO PEAKO.

[MoA MUKPOCKOMOM 3TOT Yrodb COCTOMT H3 CKOANEHHS MEJKHX, CHJIBHO OCTYI-
HEBLIMX HACTHUEK PACTHTENbHBIX TKaHel, mepeseliaHHLX ¢ OOJOMKAMH KBapua H
JIPYTHX MPHEpPAJbHbIX BKIGYEHHH.

PacTHTe/bHBI JAETPUT B CBOEH Macce #ABAfCTCH JaACKO HE OAHOPOIHDBIM.
OTfeapHble YACTHUBI, BXOAAMIME B €r0 COCTaB, Pas3av4alnTcs o (opme,. UBETY H
CTermeHH OCTYAHeBaHnA. OCHOBHOH (oW muanda o6pasynt merbuaiiue 06pLIBKH
PacTHTENbIBIX TKaHeH Oyposaro-KOPHYHEBOTO UBET4, MOUTH HE COXpaHMUBIIHE Cae-
JIOB KJAETOUHOrO cTpoeHus. CpeAn HuX BHIAEASOTCH Gojee TEMHbIE, KaK 6Bl YyOAOT-
HEHHbIE KOMOUKM BHTPEHOBOU WJIM KCAJIOBHTPEHOBOW CTPYKTYPHI. Boabwe# 4acTbO
OHM HMMEIOT OKPYTJble HJH HeCKOJbKO OBAJbHbIE OQUePTAHHA.

Hapsay ¢ HumH, HaOJOAAKTCS TaKiKe HaCTHHKH OpP2HXEeBOTO MJIH AHTAPHO-
weaToro usera. [lepBble M3 HUX Yalle BCErO SIBJAIOTCA COBEPILEHHO 6ecCTpyKTYp-
HBIMK H HANOMHHAIOT 3€pHA CMOJH. CPeid BTOPBIX MHOrHE HMEIOT MPU3HAKH Ki€-
TOYHOTO CTPOEHHS, NPUUEM B TeX Cay4asX, KOrAa HMEETCH NPOJOJABHBIA Cpe3 TKaHH,
KJAETKK HMET BLITAHYTYIO (OpMY.

M3 npouynx 3JeMEHTOB PACTHTEABHOTO MNPOHCXOKAEHHHA HabawoaawTCca B A0-
BOJIBHO G0JBIIOM KOJHYecTBe CBOEOOpa3Hble «CeT4aThie Teld», OTHOCHMbIC MHOTHMH
aBTOpaMH K CKAepoLusIM rpuGoB. OHM UMEIOT OKPYTJble OHEPTAHHA H Pa3MeEpBl OT
0,06 xo 0,1 »#.

XapakTepHOil OCOGEHHOCTBIO 3THX YrJeH SIBAACTCH MOYTH MOJHOE OTCYTCTBHE
MPU3HAKOB CJIOHCTOCTH. '

[To obuieMy pacnoJoKeHHI0 pPasIHYiHbIX yacTeit MCXOAHOr0 BeUIECTBA, HX
dbopMe U CTeNeHy PasapoGJERHOCTH MOXHO CYAMTH O TOM, YTO YrOab AdHHOrO THNA
HMeeT AJTOXTOHHOE NMPOHCXOXKACHHE, PacTHTEeIbHLIM MaTepHat HOCMT Caeldl mepe-
OTJOKEHHST ¥ NPHHECEH OAHOBPEMEHHO C KJACTHUECKHM. boJee kpynHbie 0OpBIBKH
pacTHTENbHBIX TKaHew, pasfyxas, MPUHAIH OKPYrJIYH GbOopMy, MeJKHe IMOUTH CIH-
Auce Mexav cobot, 06pazoBaR OCHOBHYIO Maccy Yras. Ho, B oTanuue OT yrhien
Gonee BBICOKOH CTeMeHH yraedHKauwd, OCHOBHAfl MacCa 3THX yraed He fBIAETCH
ONHOPOAHOMN, a HMEET 3epPHHCTYI0 WJIH MEJKOKOMKOBATYO CTPYKTYpY.

B AJeKCAaHAPHHCKOM MECTOPONICHMM 30JbHbIE YIKW 3aHAMAIOT CPEAHION H
BEPXHIOK 4acT¥ IJacTa. HekoTopsle €JOM, OMHMO TNpHMECH TIpPybOTo KAacTHue-
CKOTO MaTepHana, COAEPKAT TaKiKe H3BECTHOE KOJKHHECTBO TOHKOPACCESHHOH FJIHHBL.
1ToA MHKPOCKOMIOM Takde Yram umetoT Gojee cepblii OTTEHOK OCHOBHOH MAacCCH.

B [lacekoBCKOM MeCTOPOIAeHHH Bopouexckoit ofaact Goapuas 4acTb yraen
OTHOCHTCSt K AGHHOMY THIY.
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PREFACE

The Ailas offered to the attention of readers throws some light on the micro-
structure of coals found in the most important coal basins of the USSR.

A certain disproportion in the illustrations of separate geological systems may
be explained historically by the diiferent degree of attention paid to different coal
fields according to their economical development. This disproportion also reflects
to some extent the mnatural distribution of our coal resources according to their
geological age.

Therefore the Paleozoic coals (Lower and Middle Carboniferous and Permian)
are the best represented in this Atlas, the Mesozoic are considerably worse repre-
sented, and the Tertiary are almost untouched. '

The necessary additions will be given in the next installments of the Atlas in
proportion to the accumulation of data.

The Atlas consists of coloured drawings from thin sections as seen in trans-
mitted light. These drawings come sufficiently near to the natural colouring of coal
in thin slices and cofrespond to the petrogenetic types of coal, characteristic of
different coal basins and coal fields. As completely transparent thin sections can be
obtained only from coals of lower degree of coalification the majority of the types
of microstructure represented in the Atlas belong to that stage of metamorphism.
In the Donets basin and some others, as shown in table XIX, we have a whole
scale of coals of different degree of coalification, from the long-flame coal up to
the anthracite,

However, the alteration in coal during the process of coalification does not -
change the mutual distribution of components characteristic of each type. Only the
characteristic features of these components are differently manifested in thin section.
Therefore the most complete idea of the characteristic feature of coal types is given
by the inciusion of those possessing the best-marked structure, and bolonging to
coal of a comparatively low rank.

Regular alternation of coal constituents during the process of coalification is
shown in table XIX for coals ranging from gas coals to coking coals. Thus within
these limits the table XIX may serve as a scale which- enables us to judge of the
dezree of coalification of the coal types investigated.

Further alterations from coking coals to anthracites observed in polished
sections will be the subject of a special paper to be read at the XVII Session of
the International Geological Congress! and cannot be illustrated in the Atlas which
only inciudes coloured drawings from thin sections,

The advantage of coloured drawings consists in the vivid and natural idea
they give of the way and degree of participation of form elements and structureless
mass in composition of the coal. For example, in several cases only the difference
in shades in thin section enables us to distingtish a colonial alga from decomposed
accumulation of microspores, or from a resinous body, and a fragment of mega-
spore from a cuticle ete.

1 Z. V. Ergolskaya, The alteration nf coals during the process of coalification.



Only in thin section is the yellow structureless groundmass of sapropelites and
saprocillites so distinctly distinguishable from the brown and red-brown matter of
the humites. It would hardly be possible to understand the phenomenon of disso-
lution of yellow bodies (cuticle, algae) in humic mass otherwise than in transparent
thin sections.

The main purpose of the Atlas is to show the variety of genetic and petro~
graphical types of the USSR coals and their distribution in space and geological
time. This juxtaposition enables us to form g series of generalizations, which will
be dealt with in detail in a special paper by Prof. G. A, Jemtchujnikov at the XVij
" Session of the International Geological Congress 1,

The main principles can be formulated as follows:

The varieties of humites, constituting the most widely distributed group of
fossil coals belong to three principal types: clarain, durain (spore-durain type with
opaque groundmass) and fusain-xyiain, besides their corresponding banded varieties.
These structural differences are connected with diversity in the initial material of

matter, i, e. broadly speaking, with the genesis. This gives us the right even now,.
without waiting for the exact interpretation of all genetic features, to consider the
pronounced structural and material differences of coal types to be genetic at the
same time, and to speak about petrogenetic types of coal.

The types of microstructure represented in the Atlas show also the material
difference in coals cotresponding to their technological properties. The typical
sapropelites and liptobiolithes are clearly defined by their structure, They constitute
a perfect raw material for the production of liquid fuel, affording an increased
yield of primary tar with a small content of phenols. They are distinguishable by
their specific elementary composition, as shown by chemical analysis usually quoted
in the text (a high percentage of hydrogen and volatile matter) 2,

Among the humites several durains abounding in yellow bodies and therefore
coming close to liptobiolithes can be also considered as possible raw material for
distillation.

Judging by the sum total of known facts vitrain and the groundmass of cla-
rain in humic coals cake better than the dull components of the same coal. At
a certain degree of coalification a sufficient content of these components characte-
rises the best coking coals.

Fusain-xylain elements and coals are non-caking and, when in great admix-
ture, reduce the caking capacity of other coals. They do the same work in distil-
lation.

for the prognosis of the technological properties of the coal investigated. .

From a geological point of view certain stratigraphical regularities in the
distribution of types according to their geological age, are of interest. Even the
first perusal of the Atlas shows the reader that the typical spore (especially mega-
spore) durains with an opaque and semitransparent groundmass are met with (as a wide-
spread phenomenon) only in the Carboniferous and especially frequently in Lower
Carboniferous coals. The Permian durains are pot uniformly spore-durains and
usually reveal a considerable content of fusain and xylain elements. Mesozoic
durains rich in pollen grains are rarely met with and contrary to durains of the
Lower Carboniferous, usually possess a transparent groundmass. For the coal for-
mation of the Westphalian or the Middle Carboniferous the predominance of clarain
varieties comes to the fore, constituting the main mass of coals in the paralic basins
of Europe, in particular, in those of the Donets basin, '

1 G. A. Jemtchujnikov, Petrogenetic typisation of the USSR coals.

2 The analyses of humites are not given because one and the same type shows in different
degrees of coalification quite different values for the content of volatile ‘matter and elementary
<omposition,
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Lower Permian coal of Petchora, Kuznetsk basin and Lower Jurassic coals of
' Ferghana are characterised by an abundance of opaque matter and fusain-xylain
* 4fragments sometimes determining the main type of coal for whole seams. Apparently,
such coals do not frequently occur in other geological systems.

A closer acquaintance with the diversity of coal basins and coal fields of
the USSR will point out a series of more precise and certain laws. Thus the accu-
mulation of data, concerning the petrogenetic classification of coal types of the
USSR, permits us now and will permit still more in the future, to give stratigraphic
generalizations and, to a certain degree, to determine the age of the coals, taking
however into consideration all possible paleogeographical changes (provinces etc.).

In many cases the types of coal and their alternation in the seam may serve
as useful material for the correlation of coal-bearing series and even separate coal
seams. ‘

Thus the Atlas of the microstructures of coal is of great use in the compara-
tive study and prognosis of the age and properties of the coals of the USSR and
those of the foreign coal fields.

The present first installment of the Atlas includes the coals petrographically
studied in the Coal Petrography Section of the Central Geological and Prospecting
Institute (ZNIGRD) in Leningrad till 1936. Oaly the main types of coals of principal
deposits are described.

The drawings are accompanied by short descriptions of respective petro-
graphical types of coal. ' )

The material of the Atlas is arranged according to the geological age of the
deposits in the ascending order. Within the limits of one age the material is ar-
ranged geographically: from West to East!; within -each basin —from humic coals
to liptobioliths and sapropelites; within the humic coals from brighter types to
duiler ones. :

The Atlas is compiled collectively by the scientific workers of the Coal Pet-
rography Section of the Central Geological Institute for Scientific Research under
the general revision oi G. A. Jemchujnikov (Senior geologist of ZNIGRI)} and
Z. V. Ergolskaya (Geologist of ZNIGRI!). All the drawings are painted from nature
as seen under the microscope by V. A. Franck, using the Abbe drawing apparatus.

For the convenience of using this book the editors have found it necessary
to publish separately an atlas of drawings and the explanatory text.

To every drawing of the given atlas there is a short description of the coal-
type in the explanatory text (forming a special book). This description includes
not only the microstructure but also other data. All the descriptions are given
uniformly shaped. They are arranged in the same order as are the drawings in
the atlas and are supplied with a table of contents. :

1 With the exception of the Ukrainian brown coals which are given at ihe end of the Atlas.



KUZNETSK BASIN
The barzas deposit

Slabby coal
Plate I, fig. 1

The coal has a slabby-foliated structure, Splits easily into thin leaf-like laminae.
The horizontal planes of the coal are dull, greyish-black. Here and there on the
horizontal planes are easily distinguished ribbon-like bodies of varying breadth.

The foliated structure of the coal is particularly well shown on the thansversal
(vertical) fracture. The fracture of each separate thin lamina is black and brilliant.
Thin mineral adhesions are seen between these laminae. The streak of the coal is
light-brown.

In vertical thin section a sharp alternation of orange-yellow and dark bands
appears which represent flattened and tightly compressed plant shoots. The yellow
bands ¢ correspond to the cuticle of the stems. The dark bands v are formed by
inner tissues of stem altered into a vitrain-like matter. Mineral adhesions and, in
several places, a brown mass— as product of intense decomposition of vegetable
matter — are seen in the interstices between stems compressed together v*. The coal
in whole is made up of accumulated stems, belonging to some plants of Psilophyta
type, and consists predominantly of cuticle. The cuticle is of yellow-orange colour
and partly bears the vestiges of the cellular structure of the epidermis ¢’. Sometimes
are seen cross sections of stomata s with hardly visible guard cells.

Chemtical composition

Proximate analysis Ultimate analysis
£
Dry coal Dry, ash-free coal. =
Moisture §
Ash | Sulphur Si%h‘ C ‘ H N Joss| cH 3
285 21.59 , 0.90 0.04 75.98 ‘ 7.52 0.44 16.06 10.1 light-
brown

On the edges of the transversal section of the stem is seen the curvature of
the cuticle-layer on the opposite side of the flattened stem. Occasionally the exines
of large microspores can be seen in the interstitial matter between the layers.

After the maceration of the coal by means of Schiltze-reagent the cuticle
reveals the structure of epidermis. Stomata shaped formations are seen surrounded
by a series of encircling thick-walled cells.
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In several cases short conical papillae are visible on the cuticle. The vitrain-
like matter of the inner part of the stem eventually preserves some vestiges of
spiral thickening of tracheids.

The siabby-foliated character of the coal is dependent on its composition of
tightly compressed stems clad by cuticle. The presence of interstitial mineral adhe-
sion facilitates the splitting of coal into thin layers. The vitrainization of the
inner parts of the stem lends lustre to the fracture surface of each fragment.

The slabby variety of coal represents the most widespread kind of Barzas
coals and occurs in every deposit. . ‘

The rich content of cuticles, due to ihe decreasing amount of other paris
of the stem, enables us to refer this type of coal to the cuticular liptobiolith. As
a liptobiolith the slabby coal gives a great yield of oil-products and is used as
chemical raw material. :

Compact “confluent* coal

Plate I, fig. 2

Very compact *confluent coal produced in large blocks of irregular shape.
In fresh fracture the coal maiter is bright, vitreous, black with a distinct brownish
tint. Amidst the bright brownish-black coal 'matter are seen grey streaks of ash,
forming either fine or larger folds and revealing the original laminated structure
and the strongly crumpled characier of coal.

The horizontal surfaces of the coal blocks are greyish and usunally covered
with clayey admixtures. Pyrite accumulations are often noticeable.

Cheniical composition

Proximate analysis Ultimate analysis
‘:‘a’n?;;id Moistuse-free Dry ash-free
Moisture Ash | Vol, matter C \ " N 0+S
0.66 32.06 ‘ 87.7 82.02 , 10.1¢ 0.44 74

in thin section the coal is quite transparent and is vivid yellow-orange in
colour. The groundmass consists of a yellowish-orange homogeneous matter cut
throngh by minute, irregularly scattered fissures of contraction. Amidst this ground-
mass are disposed darker brownish-red fragments, usually of elongated band-like
form. These fragments are very often strongly crumpled in accordance with the
general character of coal. Separate band-like fragments reveal evidences of structure,
noticeable in otganisms, constituting the principal slabby variety of Barzas coals.
These vestiges of structure prove that the initial matter of the slabby as well as of
the confluent coal is one and the same. The yellowish-orange main coal matter
corresponds to cuticle layers, confluent into a homogeneous mass. The confluence
is possibly due to a tectonic influence, which caused the strongly crumpled char-
acter of the layers. The brownish-red band-like portions correspond to fragmentary
remains of inner parts of shoots, gransformed into a vitrain-like matter. Mineral
admixtures are concentrated in thin, often bow-shaped streaks, corresponding to
intercalated mineral adhesions characteristic of the slabby coal. Thus a close resem-
blance is revealed throughout the whole structure of the confluent type of coal and
the structure of the slabby type. Alterations in the disposition and’ interrelation of
coal constituents are chiefly explained by a secondary influence causing the con-
fluence of layers and the confluence of the strips of the cuticle into a homogeneous
mass.
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- In microsctructure the confluent coal of the deposit N 2 is similar to the
pitch-like coal of the Kamzhal deposit, differing from it by the paler yellow tint of
the groundmass. The essential differences between these two types of coal consist
in their outward appearances.

The compact confluent coal is characteristic of deposit Ne 2, where it predo-
minates in the majority of the pits. In other primary deposits this type of coal is
as yet unknown. ’

Owing to the prevalence of slightly altered chemical matter of the cuticle, the
compact coal presents a valuable.raw material for distillation yielding about 409,
' tar.
of Chemical composition

Proximate analysis Ultimate analysis =

s

Dry coal Dry ash-free coal 3

Moisture =
SO 2

Ash ( Sulphur su]pﬁ. C ‘ H l N O+S S
111 13.68 ' 0.62 0.10 ' 80.69 ‘ 9.59 , 0.33 l 9.38 | Grey

Pitch-like coal
Plate 11, fig. 3,

A very compact coal, black, homogeneous, with a bright pitch lustre and
conchoidal fracture. The edges of the splinters have a translucent orange tint. The
streak is light-brown, almost yellow. The surfaces of the lumps are covered with
a brown crust of weathered matter characteristic of this type.

In thin section the coal is perfecty transparent. The predominance of bright
yellow homogeneous matter is noticeable. Sometimes this matter has pinkish
shade,

Brown debris mainly of irregular form are scattered throughout the yellow
homogeneous matter. Their distribution shows irregular stratification with strong
bending of the layers. The mineral admixtures in the coal occur in the form of
irregular often curved portions and are sharply defined amid the coal matter.

In certain cases the brown debris bear traces of structure of plant shoots. The
relics of spiral tracheids somewhere may be observed. In places are observed hodies
corresponding to the guard cells of stomata of the plants composing the slabby
type of the Barzas coal. These vestiges of anatomical structure prove the origin
of the pitch-like coal from the same plants as the slabby coal, The yellow ground-
mass of the coal is composed of the layers of cuticle agglomerated in one mass.

Such a formation of the vellow matter is confirmed by observing the transi-
tional varieties of coal between the stabby and the pitch-like types. The marked
bending of the layers in the coal points to a considerable crumpling of the seam.
The manifestation” of tectonic influence is confirmed by the angle of dipping of
the seam nearly 90°.

The confluence of separate cuticle layers is obviously due to metamorphism
of the coal. Coal of this type is observed ouly in two adits of the I deposit.

By the predominance of the cuticles the pitch-like type of the Barzas coal is
referred to liptobiolithes. The alteration due to metamorphism requires the distinction
of this type in a group of metamorphosed liptobioliths.

" The pitch-like coal is a valuable chemical raw material.



P
L OWER CARBONIFEROUS COALS

MOSCOW BASIN
Bolokhovo Coal District

Semi-bright homogeneous coal
Plate Ii, fig. 4

Semi-bright coal, characterized by its lustre and also by its homogeneity.
Usually it has no fusain on jointing faces as it is common in laminated varieties.
The fracture of this coal is smooth conforming with its massive texture. It may be
called semi-bright only relatively and in fresh state, for after exposure it quickly
grows dull.

By microstructure this coal is a typical clarain, The structureless groundmass
with a slightly fluidal structure has brownish-red colour, far more red than the
cementing matter in all other types of Moscow basin. This groundmass contains a
relatively small number of yellow structural elements. These are commonly the
microspores (as shown on the figure) and more rarely shreds of cuticle.

Other inclusions are very seldom met with. Fusain is noticed only sporadic-
ally in a form of fine rounded inclusions of an obviously allochtonous character.

Notwithstanding its feeble lustre the coal generally never goes beyond the
limits of clarain. _

Semi-dull homogeneous coal

Plate Iil, fig. 5

Compact coal with even fracture. Rather dim lustre, but differing from that
of the dull coal. Almost black in colour. This coal becomes more readily fissured
than dull coal. Banding is not expressed, the coal being homogeneous.

In microstructure this type of coal is characterized by a red-brown or brown
transparent groundmass, amidst which yellow exines of microspores are sharply
prominent, Fine lenses of gelified and fusainized tissues are also seen in small
numbers. The brown (not red), colour of the groundmass is due to disseminated
clay admixtures, which also explain its high ash content (up to 23%,) of this type
of coal. The inner cavities of the spores are clearly visible. As regards quantity
the groundmass prevails over the structural eiements. Still, spores and inclusions
with preserved structure of plant tissues are rather numerous and the coal must
be classified as clarain-durain.

The coal Is semi-dull because of the absence of the opaque groundmass. Its
justre does not attain to the semi-bright grade owing to the abundance of structural
elements and also because this is a brown coal. ‘ ’

Although this type of coal is sufficiently widespread still compared with the
dull type, it has an inferior significance.

Semi-dull indistincily banded coal
. Plate II, fig. 6
In external appearance the coal is characterized by somewhat laminated
structure due to a rather large amount of fusain adhesions on the bedding planes
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and to fine fragments of fusain in the coal itself, The characteristic laminated .
structure of this coal is due to a regular interbanding of a dull coal (durain) with
coal enriched by fusain.

The microstructure of this type presents a microsporic durain or a clarain-
durain with a transparent groundmass and an abundance of fusain bands and
pockets, frequently arranged in regular alternation with durain sections. Typical
fusain with well preserved structure of plant tissues in vertical as wellGs in hori-
zontal section are characteristic of the microscopic picture. Besides, fine elongated
opaque bands, sharply cutlined, are scattered throughout the thin section represent-
ing seemingly broken pieces of fusainized tissues.

By its microstructure this coal is distinctly banded but by macrostructure this
banding is sometimes indistinct, It occurs in all sections and at an increased con-
tent of fusain, is not infrequently connected with transitions to semi-dull coals.

Semi-dull banded coal
Plate IV, fig. 7

The banded structure of this type of coal is due to bands of vitrain now
thicker now thinner and of greatly varying length, As regards its quantity vitrain
is also predominant over fusain, the admixture of the latter being relatively insig-
nificant and extremely fluctuating. The main mass of this coal is not duli but
semi-dull.

resembling the cellular structure of xylovitrain, .

This type of coal does not occur in all sections and constitutes not more
than 10%, but it is very constant along the strike.

Apart from vitrain bands it differs from the semi-dull homogenous type by a
higher content of fusain.

Dull homogeneous Coarse-grained coal
' Plate 1V, fig, 8

Dull coal, dark-brown in colour rather friable and with a coarse-grained struc-
ture. It breaks easily into lumps of irregular shape with rough fracture planes.
A large number of flattened exines of megaspores from 0.5 to 2.0 mm in size is
noticeable on the fracture. The megaspores are dark-brown in colour or slightly
rust-coloured. At their large accumulation the coal assumes a dark-brownish shade.
Besides the megaspores an appreciable admixture of fusain is abserved, particularly
clearly visible on the bedding plane. In contrast to the semi-dull and banded
coals, here the fusain fragments are very fine and reveal a grading by sizes due
to sedimentation.

The layers of megaspore coals are very often strongly contaminated by
mineralhadmixtures, particularly by quartz grains, Pyrite inclusions are hardly ever
met with,

Microscopically the coal represents a durain, composed of megaspores, fusain
and a small amount of humic-clayey groundmass with inclusions of microspores.
The estimation of several Separate areas in thin sections ascertained that the above
named elements of the original material are represented in following quantities:
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96—40%/, of spores, 30—45%, of fusain, 15-39%, of groundmass together with
vitrain and xylovitrain inclusions.

The admixture of a finely-dispersed clay adds a greyish-brown tint to the
transparent groundmass.

In transmitted light the exines of megaspores show varying shades from lemon-
yellow to deep-orange. The megaspores are in a medium state of preservation.
From the general number of specimens no more than 507/, are intact, the other
representing broken pieces of varying size,

The jusain lenses occur in accumulation and are closely pressed together,
thus forming entire black areas cut only by lumens of cell cavities. The plant struc-
ture of fusain is somewhat disorganized, this being probably due to the transpor-
tation of plant remains by water or wind to the place of deposition. Some of the
lenses are of a xylain-fusain and even vitrain-fusain nature. These lenses are
lcut into separate opaque sections by a system of fissures, perpendicular to the
ong axis. . .

The humic groundmass with the vitrain and xylovitrain fenses plays an unimport-
ant part in the composition of this coal. As shown on the figure it 1is completely
absent in places. The friable composition of coal in block is due to the abundant
admixture of fusain and the limited content of humic cement. '

Layers of dull megaspore coal may occur in nearly every humic coal seam
of the Moscow basin. .

In the Obolenskoye deposit thin interlayers of megaspore coal (2—3 cm thick)
werie met with also among sapropelic coal, always contaiping also fine fragments
-of fusain.

In the Pobedenskoye deposit the megaspore coals are greatly contaminated
with an admixture of fine quartz grains bearing traces of rounding. This sign as
well as the grading of the plant material points to the allochtonous character of
the accumulation of the coal described.

Dull homogeneous fine-grained coal
Plate V, fig. 9

In its external appearance the coal is dull, compact with a homogeneous fine-
grained structure. The fracture is irregular, the colour dark-grey with a brownish
tinge. The colour of the streak on the streak-plate is dark-grey.

In vertical fracture of pieces fine, regularly distributed fusain particles are
visible, which do not impair the homogeneous structure of the coal.

Pyrite inclusions are closely connected with fusain. They appear in microscopic
crystals filling the cell cavities of fusain as well as in the form of concretions of
varying size, confined mostly to the occurrence of fusain.

A high content of mineral admixtutes, reaching in some cases 30 and more
per cent, is characteristic of this dull type of ccal In this they are compared to
their disadvantage with other types of coal in which the amount of mineral admix-
tures does not exceed 15—20%

Microscopically the coal consists of fine highly gelified fragments of plant
tissues intermixed with a large number of microspores and finely crashed fusain.
Thus the thin section gives the impression of a mixture of light-yellow, red-brown
and black particles. The lumps of gelified tissues still partly preserve their con-
tours but in most cases they are completely diifluent forming the almost homoge-
neous matter of the transparent groundmass. Its colouring in the thin section may,
be either red-brown or brownish in dependence on the amount of mineral admix-
tures.

The yellow bodies vary greatly in composition and in number. The predomi-
nant inclusions mostly are microspores occupying up to 30——40°%, of the area of
ihe thin section. Inclusions of megaspores and cuticles occur more rarely. Thus the
coals of the fine~granular variety ofthe dull type are mainly microsporic durain coals.
In the cases, when a sufficiently large amount of megaspores occurs together with
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microspores, the external appearance of coal becomes nol fine but medium-~
ar.
granull:usam inclusions are present in appreciable quantity (20—40°%,). These are
mostly fine fragments consisting only of several more or Jess disorganized cells,
but a certain amount of large lenses attaining 1 ¢m in length is also to be met
with. Besides the inclusions of typical fusain with angular outlines, particles of
£ observed. Owing to their more rounded and swollen
outlines and almost complete absence of cell cavities, the vitrain-fusain fragments
closely resemble the lumps of Opaque groundmass of the bituminous higher rank
coals.

In the dull fine-granular coals besides the structural elements already men-
tioned may also occur small lenses of vitrain, xylovitrain and xylain as well as
various inclusions of a more accidental character. These are resin grains, sclerotia
of fungi and fragments of light-yellow bark tissue.

As mineral inclusions seen under the microscope, grains and crystals of pyrite
are particularly often met with, either singly scattered or gathered in large accumu-
lations. The majority of them are confined to the places of occurence of fusain
lenses. Small lenses of yellowish-grey pure clay are occasionally encountered.
In other cases the presence of clay admixtures is revealed only by the greyish tint
of the humic mass.

Dull distinctly-banded coal

Plate V, fig. 10

Dull, middie- or fine-grained coal containing rare but wide vitrain bands. The.
colour of the pieces is dark-grey. The fracture irregular, in parts step-like. The
streak is grey with a brownish tinge. In the Bolokhovo deposit the coals of this
type excel in a higher content of finely dispersed mineral admixture which fre-
quently approaches the coaly clay.

In proportion to the dessication the pieces of coal break into horizontal slabby
layers along the vitrain inclusions, thus revealing that the latter represent large
fragments of gelified plant tissue on the surface of which different patterns of
Lycopodiales bark are often to be seen.

In thin section the microscope shows accumulation of yellow exines of mic-
rospores in large numbers, intermingled with fusain fragments. Wide vitrain and
xylovitrain bands cut by a dense network of fissures are spread amidst the spore
exines.

Among these yellow bodies, besides microspores, rare specimens of mega-
spores and shreds of cuticle are also observed. These inclusions are not constant
components of the given coal although in several cases they may be present and
even in appreciable quantity.

The cementing matter represents a transparent humic-layey groundmass. [t
" shades from reddish-brown to grey-brown in dependence on the content of the
finely dispersed mineral admixture, In several cases the humic part consists of a
minutest stem attritus embedded in a clayey matter, in other cases it is of a col-
loidal nature and is finely intermixed with clay.

In this coal the vitrain bands are of a brownish shade in contrast to the
brighter red shade of the same bands in semi-dull coals (see flg. 7). This pheno-
menon must be explained by the .influence of the clay medium on the gelified
matter of plant tissues.

Layers of the dull distinctly-banded coal with vitrain occupy in the Bolokhovo
deposit a difinite stratigraphical position maintained along the strike. Owing to
that they constitute one of the marking horizons confined to the lower part of the
seam.,

The distinctly-banded dull type of coal may occur almost in every deposit of
the Moscow basin. In some of them (for instance, in the Shchokino deposit) these

coals have a relatively low ash content but are distinguishable by their higher
<ontent of fusain.
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The percentage of the dull distinctly-banded coal in respect to all other types
attains 4—12%. )
Sapropelic-humic coal {obolenskite)

Plate VI, fig. 11

In its outward appearance it is a heterogeneous (striated) compact coal posses-
sing a tarnished semi-dull lustre. The pieces are of dark-grey, slightly brownish
colour. The heterogeneous character of the coal is due to the presence of rather
numerous, thin gelified fragments of plant tissues having a brighter lustre as com-
pared to the surrounding mass. The width of these fragments does not exceed 1 mm,
their length attaining 2 cm. A regular distribution of these lenses in the layers is
characteristic of the coal. However, owing to their more of less uniform arrangement
in the whole mass of the coal, they do not lend in a laminated texture.

The heterogeneity of the coal is very distinctly reflected on the character of
its fracture. A semi-conchoidal and in some places even a conchoidal fracture proper
to sapropelic types of coals, as well as a smooth or step-like characteristic of
semi-dull humic coals may be observed in one and the same piece.

Chemical composition of obolenskite

Proximate analysis Ultimate analysis Dry distillation
.. Molsture-
Air-dried|™ e | ol Semi- |Gas and AB:,;ug;'r_ Humic
C H N [O+§| Tar dry sam-
Moisture |  Ash matter coke losses Iypie acids
23.65 12.23 | 5320]| 74.16( 495 | 1.14 § 19.75 11.6‘ 54.8 9.4 3713 | 1175

According to its microscopic structure, the coal of this type represents an
accumulation of highly gelified fragments of plant tissues now and then alternating
with small portions of sapropelic groundmass.

The brownish-red gelified matter of plant tissues plays a predominant part in
ihe coal composition. Their larger fragments have the character of vitrain and xylo-
vitrain, the minute ones being nearly confluent with one another form a sort of
humic groundmass. The latter in separate portions is characterized by a grey-brown-
ish tint which testifies to the presence of an admixture of decomposed sapropelic
material. In such portions a large amount of algae is usually observed.

Portions of pure sapropelic groundmass are very rarely observed. Usually they
have an irregular lenticular form, elongated along the stratification. The sapropelic ground-
mass is distinguished by a homogeneous granular structure and yellowish-brown
colour in transparent thin section.

The structural elements are represented chiefly by algae of the genus Cladis-
cothallus Koeppenii, more seldom by minute specimens of the genus Pila. Both
are of a yellow colour and have distinct outlines. Inclusions of algae are present
chiefly in portions of pure sapropelic mass. The algae occupy 5—8%, of the area
of the thin section. Of other bituminous inclusions, exines of microspores are obser-
ved, occupying 3—4%, of the area of the thin section. The exines are of a light-
yellow colour, their outlines are distinct. In contrast to algae exines of microspores
are very seldom encountered among the portions of pure sapropelic groundmass.

From structural elements belonging to plant tissues the above mentioned leg-
ticular inclusions of vitrain, xylovitrain and single minute fragments of fusain (ire-
quently consisting of 3—95 cells in all) may be observed.

The heterogeneity of the constitution of the given type manifested in the
presence of sapropelic material together with the predominant humic one, as has
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been already mentioned above, is very distinctly reflected on its exterior habitus
(lustre, colour, fracture), as well as on its chemical composition.

The transition from obolenskite to pure humic coals proceeds by means of
their gradual enrichment by inclusions of exines of microspores and vitrain and
sometimes of fusain, and of a simultaneous decrease of sapropelic elements (ground-
mass and algae). Consequently the coal becomes less viscous and does not display
a conchoidal fracture. The brownish colour of the pieces disappears as well, being
substituted by a grey or nearly black tint,

The coal becomes dull when considerably enriched with spores, fragments of
fusain and finely dispersed Clayey matter,

In the explored coal-pit the transition from obolenskite to sapropelic coals
bears a considerably sharper character than that to humic ones.

The coal of obolenskite type encountered among the coals of Moscow Basin
has no practical importance, its separate interlayers not exceeding 0.12 m.

, From the scientific point of view it is of great interest being a transitional
sapropelic-humic coal.
Cannel coal

Plate VI, fig. 12

In its external appearance this coal is homogeneous, fine-granular, compact.
The lustre is very feeble, slightly greasy. The general homogeneity and compactness
of this type of coal is not disturbed by rarely met fine, comparatively very brilliant
fragments and minute fragments of fusain (dull ones). By their structure they are
near to pure sapropelic coals. Still the feeble greasy lustre and the less clearly
marked conchoidal fracture oblige to distinguish the coal described as a special
intermediate humic-sapropelic type.

In thin plates this type of coal possesses the capacity of igniting from a match
and burns with a candle flame which goes out immediately the match is withdrawn,

In microstructure the cannel-like coal of the Obolenskoye and Bolokhovo
deposits consists of a fine-granular sapropelic groundmass of a brownish tint in
which seem to swim numerous fine lumps and fibres' of humic matter Jaminated and
uniformly distributed throughout the mass. The quantity of these lumps varies
greatly in different specimens of this type of coal.

The degree of the lustre of separate lumps varies respectively, for it depends
exclusively on the admixture of humic matter.

The greater part of these lumps and fibres is structureless. They correspond
to the small fragments of plant material which have passed through the gelified
state but have still preserved their contours (vitrain).

The structural elements are represented chiefly by exines of microspores. They
are rather uniformly distributed throughout the groundmass and form significant
accumulations only in. parts. The spore exines are in a perfect state of preserva-
tion with well marked outlines, and are light-yellow coloured.

Apart from microspores scarce colonies of algae of the genus Pila and indi-
vidual shreds of cuticle and megaspores occur as bituminous inclusions in this
type of coal. The algae are equally in a good state of preservation. They are light-
yellow in colour.

The general area occupied in the thin section by the bituminous bodies does
not exceed 119,

The remains of shoot tissues besides the numerous gelified fragments of a
vitrain type are represented by small individual xylain and fusain lenses with a
well preserved cellular structure. Occasionally fine opaque structureless inclusions
are met with in the groundmass of the coal, corresponding mostly to fragmentary
cells of fusain.

The mixed humic-sapropelic nature of this type of coal is shown by gelified
fragments of higher order plants and spores exines. This as well as the colloidal
sapropelic groundmass and algae colonies is the cause of the intermediate character
of its external features and chemical composition. The homogeneity of structure due to
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fine dressing of the original material of this type of coal, and the more pronounced
sapropelic nature of its composition distinguish the cannel coal, from another
intermediate type —the obolenskite. .

" Transitional types between the cannels and sapropelic coals are imperceptible
in external appearance because these coals hardly differ from one another in their
morphological features. )

Among the coals of the Moscow basin the cannel coals composing definite
interlayers in the seams are of rather essential significance.

Semi-boghead coal
Plate VI, fig. 13

In its outward appearance the coal is dull, fine-grained, homogeneous and
viscous. It has a conchoidal fracture and possesses a darker, nearly black colour
when compared to pure varieties oi sapropelic coals. On the streak-plate it leaves
a dark-brown streak. In a thin plate it takes fire at the contact with a burning
match but gets extinguished as soon as the match has been removed. With the
increase in the coal of the content of mineral admixtures attaining 40°, (clayey
semi-bogheads) the hardness of its pieces decreases and the coal acquires a greyish
colour. Such varieties of semi-bogheads resemble very much the sapropelic clay
both in outward appearance and in chemical composition.

Chemical composition of semi-boghead

Proximate analysls Ultimate analysis Dry distillation
Dry
Air-dried| Dry ash-fee Dry agh-free ]Etgttlnaein_. Humic
‘ Volat Tar Yary san:- acids
Semi-boghead |Moisture| Ash l matter C H N ‘O+S ple

Pure semi-bitu-

minous ¢oal . . . 16.73 17.66 145 | 1539 1.56 195 9.45

5477 | 77.88| S5.78

Clayey semi-bi-
tuminous coal . . 12.30 30.88 57.78

6879| 575 | 1.25 | 24.21| 120 1.4 6.74

As {o its microscopic structure, the semi-boghead is characterized by a highly
developed sapropelic groundmass with a small amount of admixture of humic matter
in the form of fine lumps and thin fibres and with a rather considerable number
of bituminous structural bodies.

The colloidal fine-grained sapropelic groundmass is characterized by a greenish-
brownish colour. In the clayey semi-boghead coal it has a lighter brownish shade,
in result of a fine intermixing of organic material with mineral one. In cases
when a certain amount of humic matter is added to the groundmass the latter
acquires a slightly reddish shade.

The lumps and thin shreds of humic matter, characterized by reddish colour,
correspond to fragments of plant tissues having lost their structure in result of a
strong gelification but having preserved their outlines. They are irregulatly dissemi-
nated amidst the sapropelic groundmass.

The structural elements are represented almost exclusively by bituminous
bodies costituting from 11%, (in the clayey semi-boghead coal) to 30°%, (in pure
semi-boghead coal) of the area of the thin section. The colonies of algae and exInes
of microspores are predominating. Both are characterized by a good state of pre-
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servation. The colour of the  exines of microspores is yellow, whereas the algae
have a light-yellow colour in the transparent thin section. Among the algae repre-
sentatives of the genus Pila are encountered as well as those of Cladiscothallys.
The algae of the genus Reinschia are observed only in single specimens. Besides
the algae and exines of microspores, fragmenta of cuticle and megaspores may be
as well encountered in the layers of semi-boghead coals.

Bituminous bodies are more or less regularly distributed throughout the ground-
mass of the coal.

The remains of stem tissues besides the already described gelified fibres are
represented by individual, rare fragments of fusain usually with a highly destroyed
structure of the cellular tissue.

The presence of a comparatively considerable admixture of humic matter and
exines of spores in the composition of the coal of the given type distinguishes it
from the pure sapropelic coals both as to its outward appearance (darker colour

Boghead coal

Plate VII, fig. 14
In its outward appearance this coal is characterized by a homogeneous char-
acter, considerable viscosity and dull lustre. Its pieces and its streak are of a greenish-

brown colour. The fracture is roughly conchoidal. In a thin plate it burns with a
bright steady flame, exhaling a smell of burned caoutchouc. '

Chemical composition of boghead

Proximate analysis Ultimate analysis Dry distillation
o Moistu D : .
Air-dried Gree | asiite Dry ash-free Bitumen A |y -
Tar on air-dried .
Moisture Ash Vol. matter | C H ‘ N |[0+5S sample acids
7.02 17,65 68.95 7437 791 [ 099 | 16.73 32.8 1.79 3.44

As to its microscopic structure, the coal of the boghead type represents a sapro-
pelic groundmass of colloidal character with a Comparatively large amount of bitu-
minous inclusions, '

The groundmass consists of organogeneous silt formed by the accumulation
of the dead plankton with an insignificant admixture of humic matter in the shape
of small brown lumps. In transparent thin section it has dirty-brownish colour due
in a considerable degree to the admixture of thinly dispersed clayey matter. In some
varieties of boghead the groundmass possesses a browner colour, connected appa-
rently with a higher content of humic matter, a smaller ash content and a greater
thinness of the thin section. Generally the fine lumps of humic matter, possessing
A brownish colour are very seldom met with and therefore do not play an import-
ant part in the constitution of these coals.

The structural elements are represented exclusively by bituminous bodies.
From 28 to 36°%, of the area of the thin section are presented by these bodies in

112



4he coal of this type. Some very thin (not exceeding 1 cm) interlayers of boghead
coals distinguished by their light-brown colour, contain a still larger amount of
pituminous bodies. ) '

The bituminous bodies are chiefly represented by algae of two genera: Pila
and Cladiscothalius. They are characterized by a good state of preservation and a
light, nearly white colour. Several varieties of boghead coals are observed, some of
them containing more Pila and other more Cladiscothallus.

Besides algae, from the structural elements, rare fragments of microspores and
fine shreds of cuticle are present in the boghead coals. In thin section they have
a yellow, and very rarely a brown or red colour. The exines of spores are in a good
state of preservation.

The outward homogeneity and considerable viscosity of this type of coal is
due to its silty very finely sorted character, whereas the presence of a large amount
of algae lends the coal a brownish colour. With the increase of the content of
admixture of humic matter and spores, it gradually changes into semi-boghead or
cannel coals.

The boghead, as well as the intermediate, humic-sapropelic coals of the
‘Moscow basin de not form any thick interlayer. They usually oceur in the form of
thin strata which do not exceed 0.10 m and are separated from one another by
«coals of an intermediate type.

Selizharovo Coal District

Semi-dull finely striated coal
Plate VII, fig. 15

Semi~-dull type of coal with rare, fine and brilliant striation. ‘

ln the thin section a certain, not large, predominance of the groundmass over the
structural elements, consisting mainly of microspores, is observed. The groundmass
is transparent, homogéneous, of light-brown colour with a reddish shade. Its structure
is compact. It contains a considerable amount of microspores, in a form of short
thin yeilow streaks uniformly dispersed throughout the entire field of thin section.
Besides microspores fissured bands of vitrain are not unfrequently encountered,
corresponding to thin brilliant streaks in ihe block of the coal. Fine-fusain fragments
are rare. By its microstructure this coal belongs to clarain-durain.

Among the Selizharovo coals the semi-dull"type of coal has a limited deve-
lopment.

Dull fine-grained coal

Plate VIII, fig. 16

Under the microscope this coal is in general characterized by a large content
of microspores and fusain. The latter makes a rather considerable part of the coal.
It is finely crushed, though sometimes occurs in large lenses with destroyed cell
structure. Besides the considerable content of fusain and microspores, the cementing
humic matter of brown colour is of minor importance in this coal. Yellow micro-
spores appear in a well preserved state. They stand out sharply amidst the black fusain-
ized fragmentary stem parts of plant material. Cuticle in a form of short thin shreds
is rare.

Judging by the microstructure this coal is a spore-fusain durain belonging to
the most widely developed type among the coals of Selizharovo district.

Sapropelitic coal
Piate VII, fig. 17

A dull homogeneous coal with a compact structure. Ignites easily from a match
. exhaling a bituminous smell. : _

Under the microscope the coal shows a homogeneous brown mass with an
admixture of thin clayey material and with uniformly distributed algae of the genus
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Pila, predominating over the groundmass. Besides the algae, fine microspores are-
encountered, sometimes constituting a rather considerable part of the inclusions:
Well preserved microspores are rare, in most cases they occur in fine broken pieces,
Besides the algae Pila and microspores, scarce inclusions in a form of bands of
a red-brown vitrainized matter cut by fissures is to be noticed. Fine fragments of
fusain are also very rare.

By its microstructure this sapropelic coal approaches to cannel-boghead..
It occurs in the upper part of the coal-bearing series in seams of medium thickness.

Borovichi Coal District

Semi - dull banded coal
Plate IX, fig. 18

Brownish-black coal with a brown streak, not very compact, with an indistinct
banded structure due to the presence of fusain arranged in layers. Owing to the
large content of fusain the coal breaks easily and crumbles into slack. The hetero-.
geneity of structure is explained by the alternation of successive dull-brilliant bands-
with dull granular lenses and fusain inclusions. The alternation of these three con-
stituents is rather delicate and irregular.

The coal s transparent in thin section. Its microsctructure is equally hetero-
geneous. No predominance of any structural element or ingredient is noticeable.
Cutinized structural elements, fragments of strongly altered tissues and transparent
groundmass participate in the composition of the given semi-dull type of coal in
nearly equal proportions.

The groundmass has no essential significance in the type of coal described. It
is transparent and red-brown in colour. At high magnification its streaks almost
always reveal the cell structure stifl preserved. The latter indicates that the streaks:
which seem to be the groundmass mostly represent incompletely altered plant tis-
sues. The clarain areas are characterized by the prevailence of the groundmass.

The cutinized structural elements are represented by exines of microspores.
and far more rarely by megaspores, The microspores are unequally distributed in
the coal and enrich the thin intercalations of durain. Some of thém are flattened
down parallel to stratification and in that case appear in thin yellow streaks only.
The others are flattened and have a ring-shaped appearance. The microspores are
frequently broken, especially when concentrated in durain intercalations.

The fragments of plant tissues of the stem parts with structure preserved are
few. They are mostly represented by fusain, considerably more rarely by xylovitrain.
and sparingly by xylain. The last two kinds of fragments have ill-defined contours.
because they are confluent with the surrounding structureless matter. They are also
‘most frequently confined to clarain areas. The fusain inclusions vary greatly in size.
Some of them may be recognized by the naked eye; the others do not exceed
2—3 cells. They occur commonly parallel to stratification, but some of them disturb-
ing the general lamination, occur obliquely to stratification.

Algae occur in this type of coal as very rare individual inclusions.

Mineral admixtures are rare, quartz grains are scarce. Durain areas have clay
admixtures and besides that the tissues are sometimes impreégnated with clay. Thus.
this semi-dull banded type of coal presents an alternation of thin streaks and lenses
of clarain and durain and contains fusain. By the nature of the original material it
Is a coal consisting of spores and parts of shoot. In the block of the coal the por-
tions with predominant spores or durain correspond to the dull bands. The bands.
with a dull lustre correspond to clarain. By a series of intergradual transitions the
semi-dull coal js connected with the dull spore-coal characterized by an excessive -
prevailence of spore exines in the initial material. In the Borovichi coal district the
described type of coal occurs mostly in the Sherekhovichi and Komarovo deposits.
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Dull coarse-grained coal
Plate IX, fig. 19

The coal is blackish-brown in colour, rather compact. In does not fissure on
exposure to the air nor crumble into slack. Its structure is homogeneous, coarse-
grained. Fusain, in the form of small inclusions, occurs in insignificant quantity.
Lamination and banding are lacking. :

In thin section the coal is transparent. The groundmass does not play any
jmportant part. Cuginized structural elements, namely the exines of micro- and mega-
spores, are predominant. They are of bright-yellow colour characteristic of the spores
- of lower rank coal. Most exines of microspores .bear traces of a fine mechanical
crushing: they .are broken. The same may be said of megaspores. The exines of
megaspores are considerably less frequent than the microspores themselves. Usually
the mega- and microspores are but slightly flattened. '

Fragmentary stem parts of plants participate in the composition of the coal in
an insignificant quantity, equally with the groundmass. As well as the spore exines
they clearly bear evidence of a fine mechanical crushing, The matter of the cell walls
by its nature and state of transformation corresponds to xylovitrain.

In the form of xylain the tissues occur very rarely. Fusain is also rare and %
often represented by tissue fragments consisting of 2—3 cells.

Ash single individual inclusions in this type of coal, planktone algae are to be
met with.

A mineral admixture plays an appreciable part in the coal. It consists of
a few dust-like quartz grains and mostly of thin light-grey clay. '

The clay is finely intermingled with minute plant debrls. Sometimes the clay
impregnates the fine fragments of plant tissues or concentrates in the form of thin
ienticular intercalations.

The abundance of spore material and the contamination by clay causes the
dull appearance of the coal. The presence of a large number of spores imparts
a granular structure.

According to the characteristics of macro- and microstructure the type of coal
described belongs to spore-durain. In the Borovichi district it occurred in the Seam B
of the Ustye deposit and in the middle part of the Sherekhovichi Seam (adit of
the Kostyleva Mountain). By a series of gradual transitions the given type Is con~
nected with the semi-dull type of coal representing clarain with durain and fusain.
Among other types of coal in the Borovichi district the dull coarse-grained coal
occurs rather frequently but is not prevalent.

KIZEL BASIN

Novo-Kizel Deposit

Semi-bright indistinctly banded coal
Plate X, fig. 20

Black, brittle coal with a dull lustre and a homogeneous indistinctly banded
structure. Joints prismatic. The principal joint planes are extremely smooth; the sup-
plementary are less even forming a series of small projections and hollows. ,,

When examined with a magnifying lens, and in some pieces with the naked
eye, the coal shows accumulation of finest dull-shining lenses. The latter are so
closely pressed one to another as to form a comparatively homogeneous back-
ground, amidst which the larger vitrain inclusions are noticeable. These inclusions
are distinguishable not only by their size but also by a more sharply pronounced lustre.

Usually, the semi-bright type of coal contains little fusain, but here, contrary
to the dull coals, the fusain lenses attain sometimes rather large size.

Pyrite occurs mostly in a form of thin plates along the joint planes or as
microscopic grains and crystals, scattered throughout the coal mass.
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Under the microscope the semi-bright coals reveal the structure of clarain or
durain-clarain. The brownish-red matter of gelified plant tissues predominates, and
among it yellow exines of microspores and small portions of black opaque matter
are scattered. Gelifled remains of plant tissues are partly preserved in form of lenses
and vitrain and xylovitrain bands, partly transformed into transparent groundmass.
A certain admixture of finely-dispersed clay imparts a greyer shade compared with
bands and lenses of vitrain.

The opaque areas noticeable in thin sections of the semibright coals are of
two kinds. They either represent lenses and fine fragments of fusain or flakes and
lumps of colloidal matter, translucent in the thinnest parts of thin section with
a dark-brownish colour. Opaque matter consisting of fusain fragments is most frequently
present. These fragments have sharp angular contours and stand owt clearly amidst
other inclusions. They are confined to areas of attrital type, which contain the larg-
est amount of yellow bodies. Finally, in several cases occur small accumulations
of fine crystals and grains of pyrite, which also form black opaque portions in thin
section.

The yellow bodies of the semi-bright coals consist chiefly of microspores.
Megaspores are comparatively rarely present, the cuticle shreds are almost abseat.

e general amount of cutinized elements attains not more than 10%,, rarely 200/,
of the area of thin section.

The predominance in the coals of semi-bright type of the transparent ground-
mass together with vitrain and xylovitrain lenses is not only the cause of a series
of external features (lustre, brittleness, prismatic jointing etc.), but equally influences
their technological properties. Compared to other types of coal from the Kizel coal
district they produce the most swollen coke-button.

The type of semi-bright coals from the Kizel Coal district, though rather fre-
quently met with represents only an insignificant percentage of the total supply of
coal matter. This coal occurs in the form of thin strata of medium thickness of
about 0.25 m, mainly developed at the base of the strata. Most frequently this type
may be met with in the seam of the »Varvarinskaya Zone*, but it is not character-
istic for the seam of the ,Principal Zone*.

Semi-dull striated coal
Plate X, fig. 21

In external appearance the coal is dense, black in colour with an obsolete
grain structure. The vertical fracture has a rather smooth surface and clearly re-
veals a dense network of finest dull-shining streaks running throughout the duller mass
of the coal.

Together with the brilliant streaks many coals of this semi-dull type are also
rich in inclusions of fusain lenses. The latter are mostly uniformly scattered amidst
the coal matter. In vertical fracture of coal pieces the fusain lenses appear in short
rather thick streaks distinguishable because of their blacker colour and silky lustre,

Pyrite inclusions are closely connected with fusain. The concretions are of 20
and even more centimetres in diameter. Some of them represent the replacement of
fusain tissue by pyrite with a rather }lear reproduction of the evidence of its fibrous
structure.

The external heterogeneity of the semi-dull type of coal is reflected in micro-
structure. The thin section shows a complicated interlacement of the three princi-
pal elements of the microstructure: the red-brown humic groundmass, spores and
black opaque matter. The areas of humic groundmass sometimes split into thin fibres,
or join together in wider bands, smoothly curving round the fusain lenses or mega-
spores, and reveal an indistinctly-lumpy structure. Isolated areas with slight traces
of cell structure are also met with locally, indicating the origin of this mass from
gelified plant tissues. In the interstices between the meshes of the humic ground-
mass light-yellow exines of microspores and areas of black opaque matter are
observed. At careful examination it appears to consist largely of fusain fragments.
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The larger ones sometimes preseive evidence of cell structure in the form of the
jumena of the cell cavities. Small fragments form dark opaque accumulations or
are dispersely scattered amidst the humic groundmass and spores. Equally to fusain
fragments an opaque maiter of a colloidal nature is also to be observed in the
form of small lumps and flakes with rounded outlines. In particularly thin parts of
thin section they are poorly translucent with a dark-brown colour.

Compared with the dull coals belonging to durain, the semi-dull should be
more properly called clarain-durain. The spores constitute from 15 to 25%, with 10 to
. 409/, of fusain (or opaque matter) and 40 to 60%, of transparent groundmass.

The semi-dull striated type of coal is the most widely developed in the Kizel
. district. It enters into the composition of nearly all seams but is particularly char-
acteristic of the lower seam of the ,Principal Zone® and the upper seam of the
 Varvarinskaya Zone“. In these seams the semi-dull type composes OVer 65%/, of
the entire mass of coal.

The Gubakha Deposit

Duil homogeneous coarse-grained coal
Plate XI, fig. 22

Dull, homogeneous and compact coal with a well pronounced coarse-grained
structure. The fracture is irregular, the fracture plane rough. The colour of the
specimens varies within the limits of greyish-black shades and depends on the
amount of mineral admixtures as well as on the content of fusain. The latter occurs
mainly in a form of small inclusions with a disorganized cell structure. Its distri-
bution is uniform. The content of fusain is 3 to 8%, of the general mass of the
coal matter.

In vertical fracture of pieces sometimes some extremely thin brilliant streaks
may be noticed, which, however, do not disturb the homogeneity of the coal.
Only with an increase of their number and size the coal becomes heterogeneous
and striated. Pyrite occurs more often than in fine-grained coals of the dull type.
It forms small coherent concretions or is dispersed, as fine grains, throughout the
coal matter.

In thin section a large number of light-yellow spores cemented with an opaque
groundmass may be recognised. The spores are in a best state of preservation
compared with all other coals of Kizel coal district; moreover, many of them are
comparatively little flattened. The microspores usually predominate over the mega-
spores, in number as well as in general volume of spore matter., The reverse pro-
portion is more rarely noticeable.

Apart from spores and opaque groundmass a more of less considerable amount
of fusain inclusions and thin fibre-like streaks of red-brown humic matter are notic-
ed in thin sections of the coal described. The latter correspond to the brilliant
streaks visible on the vertical broken surface of the coal pieces. Small fusain lenses
with poorly preserved cell structure are also observed. The finest shreds of fusain
representing cell wail fragments are o be discerned in polished sections - only.
In thin sections they are confused with the dark opaque groundmass.

Several specimens of this coal contain such a huge amount of spores that
they may be taken for spore-liptobioliths. They contain quite an insignificant amount
of cementing matter, composing not more that 5—10%/, of the coal mass. In exter-
na) appearance these are the dullest varieties hardly revealing the presence of
brilliant streaks. Their characteristic feature is the brownish tint of the pieces and
a well-marked viscosity.

At maceration of the dull coal the microspores are rather easily disengaged
displaying a great variety of morphological forms. The separation of the mega-
spores presents great difficulties, therefore their specific composition has as yet
been very poosly investigated.

The coarse-grained varieties of the dull type of coal occur in nearly all seams
of the Kizel coal district, but are more frequently present in the working seams
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of the principal zone. The greater percentage of dull coals in thicker seams com-
pared with the thin ones, which are almost entirely composed of semi-dull and
semi-bright coals is a characteristic feature of this district.

Homogeneous coarse-grained coals do not form particularly thick layers. It
depends on their frequent alternation with the striated varieties of the type with
which they are bound by a series of gradual transitions.

Dull homogeneous fine-grained coal
Plate XI, fig. 25

Fine-granular, dull and compact coal with irregular or slightly conchoidal
fracture. The fracture face is rather smooth and often has hardly discernible greasy

croscopical size.

According to its microstructure this coal is a durain rich in spores with an
opaque or semi-transparent groundmass. In thin section the spore exines are of
dark-orange or reddish colour, thus differing from the yellow colour of the spores
in coarse-granular varieties of duli coal.

The spore matter is largely composed or microspores densily and uniformly
distributed in thin section. Small groups of isolated broken megaspores of varying
size are distributed amidst them.

The cementing matter consists of a semi-transparent groundmass, apparently
a mixture of humic and clayey colloids. Streaks of transparent groundmass or
minute xylovitrain lenses distinguishable by their brighter red-brown colour are
but seldom met with. Smali fragments of fusain similar to the particles of opaque
groundmass are scattered among the spores and cementing matter in large numbers.
Usually, these inclusions exceed but slightly the size of microspores. Larger fusain
lenses are few.

In thin section the microspores appear somewhat decayed, although at macera-
tion spores are disengaged in the same state of preservation as that of the majority
of other coals of the Kizel basin. Microspores with a thick rime, namely Zonotriletes
variabilis Walte, are prevalent.

By its external appearance as well as by its microstructure the coal is a typical
durain. The homogeneity and fine graining of the coal matter in block is due to the
fine nature of the elements of the original material (spores, fragmenis of fusain).
The absence of lustre is explained by the sparce conient of humic colloides.

of the principal coal-bearing’ zone of the Kize} coal district known as the st Kali-
ninsky“ seam of the Upper Gubakha coal-mine. [n the given seam, attaining 4 m
in thickness, this vartety of dull fine-granular coal sometimes runs up to 40%, of
the total mass of coal.

When highly enriched with ash this coal passes into a special variety of com-
pact shales with” a characteristic fine granular structure and a slightly conchoidal
fracture. This shale is called locally ,matovik* (dull coal).

Owing to the abundance of spores as well as the insignificant réle played by
humic matter and the high ash content this coal is unfit for coking. Its use for
gas-production appears to be most rational.

Obmankovo Deposit (Chusovaya coal-bearing region)

Semi-boghead coal
Plate XIi, fig. 24
Black, homogeneous, dull coal resembling ebonite. It is very compact and

viscous, and has a conchoidal fracture. Fine, brilliant streaks are sometimes visible
ont the fracture plane.



In thin section the coal is transparent. It is chiefly constituted by colonies of
.algae and microspores rather regularly distributed in the groundmass on which
they largely preponderate.

The colonies of algae are of two varieties. 1) Pila Karpinskyi Renault and
2) Cladiscothallus Roeppenii Renaulit. The algae Pila Karpinskyi are minute black
dotted oval bodies of light yellow colour having sometimes a reddish tint. The
.algae Cladiscothallus Koeppenii ate of a larger size when compared to the above
described ones; they are small bodies of an oval of irregular shape, which are made
of ducts diverging radially from one centre.

The algae Pila Karpinskyi are present in a larger amount than Cladiscothal-
dus Koeppenii.

The microspores are yielding in quantity to the colonies of algae. They are repre-
sented by small, fiattened, generally broken exines of yellow or yellow-reddish colour.

The groundmass’is mixed. It consists of semi-transparent dirty-brown matter
of humic-sapropelic type, having now and then a greenish, brownish or reddish
tint. The small bands, lenses, streaks and lumps of red colour belonging to the
‘groundmass of humic character are much less developed then this matter.

The presence of shining streaks on the fracture plane of the described coal
is apparently due to the bands of the latter.

As in the constitution of the coal, together with algae, microspotes take part
.as well, this coal may be considered as humic sapropellic type {semi-boghead coals).

According to its microstructure it bears a great resemblance to the semi-boghead
.coals of the Moscow basin.

The coal of semi-boghead type in the Obmankovskoye deposit is rarely met
with in the shape of thin (not exceeding 0.16 m in thickness) limited lenses in the
lower part of the «Principal seam* and in the upper part of the unworkable seam L.

KARAGANDA BASIN

General characteristic of the coals

The Karaganda coal basin situated in the northern part of the Kazakh SSR
is one of the largest coal basins in the Union.

The coal beds of this basin are made up of different types of coal, alternating
through the whole thickness of the seam. Semi-bright, semi-dull and partly bright
banded types of coal predominate. '

The microstructure of the semi-bright and semi-dull types reveals an interband-
ing of red-brown and brown-black structureless matter. The content of structural
elements (spore exines and plant tissues) varies in composition and fluctuates from
one layer to another. A red-brown matter with a small content of spores alternating
with fusain, predominates in the bright banded type of coal.

The coals occurring in the Karaganda basin vary from gas to coking coals,
the increase of the degree of coalification being observed from the upper seams
down to the lower ones. Itis expressed in_the microstructure of coals by a gradual
alteration in the colour of the spore exines, shading from light-yellow in the seams
.of the upper part of the coal-bearing strata up 10 red-brown in the lower ones.

The difference in shades of the spore exines invariable for separate groups
.of seams is made use of for their cortrelation.

Besides Lower Carboniferous coals there are Jurassic brown coals mined too
though in a small quantity.

Bright, indistinctly-banded coal
Piate XIII, fig. 25

A bright, black and compact coal. The banding is indistinct. On the polished
surface the interchanging of bright bands with thinner dull bands is distinetly
noticeable. The coal is cut by vertical fissures into lamellar joints. The fissures
are filled with calcite. On the main sutface of the joints fine, slightly “defined
~eyes* are observed. The fracture is irregularly angular. The streak is black.
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' In thin section the prevalence of transparent brownish-red groundmass, almost:
without inclusions, is noticeable. Individual SpPores occur comparatively seldom..
The somewhat lumpy colloidal matter of the groundmass shows fine vertical fissur—
es of contraction, characteristic of vitrain. The portions of vitrain type are inter.
calated with fine bands of groundmass rich in Spore exines. They correspond to
the dull bands on the polished surface of the coal. The dullness of these bands:
depends on the large amount of spores. Opaque matter is almost lacking. Fine grains.
of pyrite occur in small numbers. The Spore exines have a yellow, more rarely-
a yellow-orange tint and belong chiefly to microspores,

The megaspores are few and appear more frequently as shreds. Among the-
spore exines disengaged by maceration prevail forms with sculpturing on exines in
form of small tubercles or smooth. Microspores with wings are feund sparingly.

The remains of lignin and cellulose plant tissues are represented by small
fusain lenses. The lenses of vitrain are for the most part completely structureless,
Still more, rarely may be noticed indistinct traces of the structure of. plant tissues.
almost completely gelified,

By its features revealed in general appearance and ils misrostructure,. the coal’
may be referred to the clarain type.

The mother stuif of the coal is fine plant detritus and spores,

The bright, indistinctly-banded type of coal has a restricted distribution in the:
Karaganda basin. 1t occurs chiefly in the lower parts of the “Nevyi seam* and tlie:
“Nadnovyi seam*.

Bright banded coat
Plate XIV, fig, 26

A bright, black, brittle and banded coal. The banded structure of the coal is
due to the frequent interchange of wide (3—4 ¢m in thickness) bright bands with
bands and lenses of fusain from 6 to 16 mm of breadth. The bright on the polish--
ed surface portions are not homogeneous, for thin dull Bands are seen in them..
Perpendicular to the stratification the coal is broken by fissures into finely-laminated,
joints. The fissure character and the considerable amount of thick bands of fusain
and of bright coal add brittleness to the coal. The fracture is irregular, scalariform
and angular. The streak is black.

In thin section the coal shows the predominance of structureless humic
matter of a reddish-brown tint. The portions of the transparent groundmass are
intercalated with thinner layers enriched by spores. The spores are clearly discern--
ible in reflected light on the polished surface. In thin section in transmitted
light they are less conspicuous and are of a light-red, seldom- orange-red, colour
and therefore faintly visible in the groundmass, The quantitative distribution of.
spore exines is rather irregular in different layers. Somewhere accumulations made
entirely of spores are seen. The groundmass in the spore layers-has a somewhat
darker tint, than in the bands without inclusions. The Opaque matter occurs spar-
ingly in form of angular fragments or lumps.

Some lenses of vitrain reveal a faintly visible structure, Fusain reveals a well
preserved celiular structure.

In places plant tissues are altered partially into fusain or xylain (see fig. 26)..
Minute fusain fragments occur in spore layers. Qccasionally these fragments are
more or Jess altered into pyrite.

The original material of the coal contained lignin-cellulose plant tissues and
spores. Some of them are preserved in the form of fusain and xylain, other have
changed into humic cofloidal matter, :

In connection with the different degree of coalification of the various coal
Seams of Karaganda, alterations of microstructure are observed in the bright type-
of coal. The coal substance assumes a more intense carmin-brown colouring, and
the spores show the alteration in colour of the spore exines from yellow to.
carmin-brown. In the latter case it is very difficult to detect the presence of the:
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spores in thin sections and even in polished sections. They are completely confused
with the groundmass which is similar to the spores in colour.

The increase in the degree of coalification in the Karaganda basin proceeds
according to Hilt's Jaw —from the upper seams down to the lower ones.

The coal of the seam Vyshesredniy is the first of the seams of the upper
part of the coal-bearing series that shows clear signs of higher coalification.

The bright banded type of coal occurs nearly in all the seams of the Kara-
ganda basin. It is closely interbanded and locally replaced by a ‘more widely
distributed semi-bright banded type of coal.

The bright banded coal occurs exclusively in the middle part of the seams
and has an insignificant ash content.

Semi-bright indistinctly banded coal
Plate XIV, fig. 27

The coal is compact, black. The surface of the fracture is smooth. The lustre
is somewhat dim, as if reflected. On the polished surface an enrichment with fine
dull streaks is visible. Inclusions of vitrain and fusain lenses are present. The vit-
rain lenses are well conspicuous among the surrounding duiler coal matter. The
streak on the plate is black.

_Under the microspore is seen the transparent groundmass of red-brown colour
of a rather light shade. Spore exines of light-yellow colour are uniformly scattered
in the groundmass. The relatively large amount of spores imparts a sort of duliness.
to the coal. An enrichment by spores in the form of fine streaks is noticed locally.
The lignin-celiulose plant tissues are represented by small lenses of xylovitrain,
xylofusain, fusain and rarer by structural vitrain. The opaque matter is detected
in a very small quantity. For the most part it occurs in tragments of very finely
crushed fusain.

The presence of xylovitrain and fusain lenses, on a level with structureless
matter, proves different strength of gelification of the primaeval coal material. By
its microstructure the coal belongs to the clarain-durain type, formed by lignin-
cellulose tissues and spores.

The semi-bright indistinctly-banded type of the coal is characteristic of the
upper parts of the Seam Novyiand hardly occurs in the stratigraphically lower seams.

Semi-bright banded coal
Plate XV, fig. 28

A rather compact, black coal, distincily banded. The banded structure is due -
to the alternation of dull, semidull and bright layers as well as fusain lenses. In
fracture at the right angle to the bedding-plane an alternation of portions with
a predominance of bright or dull bands is noticeable. The band-complexes vary in
thickness from 4 to 6 c¢m. According to the thickness of separate bands the
a) wide-banded and b) thin-banded varieties may be distinguished. The latter is
characterized by thin streaks of bright coal and represents a transition to semi-dull coal.

The semi-bright character of the coal is due to a more or less dense arrange-
ment of bright bands in a semi-dull groundmass of granuilar structure.

The coal is cut by fissures perpendicularly to the lamination into prismatic
joints, The fissures are filled with kaolinite. The fracture is irregular, angular-scala-
riform. The streak is black.

The microstructure of this coal is characterized by the presence of a consi-
derable amount of opaque matter. All the semi-dull and dull portions of the coal
consist of opaque or faintly-transparent lumpy groundmass. It contains a considerable
amount of spores, fine fragments and lenses of fusains, as well as thin bands and
streaks of brightly coloured humic matter. These streaks round the inclusions and
are of a fluidal character.

The presence of fine mineral inclusions of a white colour is characteristic of
areas with the predominance of opaque matter.
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3 Reddish-brown, sharply defined bands of vitrain cofrespond in thin section
~to the brilliant wide bands.” In places they show a rather distinct structure of plant
-tissuyes. QOccasionally, these bands are connected by transitional stages with
:a xylain preserving a distinct structure of plant tissues.

Fusain is represented by large lenses, sometimes forming layers of consider-
. able thickness (3—4 cm).

By its microstructure the coal has the appearance of durain, more rately of
durain-clarain. Lignin-cellulose plant tissues and spores contributed to the com-
position of the primaeval material. Shreds of cuticle are few in the Karaganda coals
-and in a poor state of preservation. The spore exines belong chiefly to micro-
- spores. The megaspores are scarce and represented by smooth yellow exines.

The semi-bright banded type of coal is widely distributed in the Karaganda
basin. It constitutes the most important coal seams of the basin. i is especially
-typically expressed in the seams: Upper Marianna, Chetyrekhfutovyi, Shestifutovyi,
Novyi, part of Zamechatelnyi and others. .

"Semi-bright banded coal
Plate XVI, fig. 29

A semi-bright coal, widely banded. An alteration of complexes where bright
bands are predominant with portions where dull ones are prevailing takes place.
In vertical section these layers attain 4—5 cm in width, The width of separate
bands in the complex is insignificant, about 2—3 mm. The fracture is scalariform-
-angular. The coal breaks into lumps of prismatic form along fissures perpendicular
to stratification. The streak is black.

In thin section the coal is translucent with dark-red tint. Black opaque areas
-oceupy the lesser part of the thin section. The bright parts of the coal are formed
by accumulation of lignin-cellulose tissues in the form of rather large lenses and
bands of reddish and red-brown colour. The groundmass is inferior in significance.
-The accumulations of plant tissues are interstratified with durain areas correspond-
ing to the dull parts of the coal. The plant tissues are in a rather poor state of
preservation and the only traces of cell structure are the partly preserved lumina
~of the cell cavities. Therefore the greater part of plant tissues appears in a form
-of xylovitrain passing into portions of structureless matter.

Some of the plant fragments have a light-red, the other —dark-red and even
brown colour. The dark but not entirely black colour of the humic matter may be
the result of noncompleted process of fusainization. Therefore in one and the
same plant fragment we may notice transitions from xylovitrain to xylofusain and
-fusain, The plant tissues are represented by large fragments of different shape,
-somewhat elongated in the direction of stratification, but not quite parallel to it.
An insignificantly thin layer of black fusainized matter, enriched now and then
with a small number of spores, is often noticed between two contiguous fragments.
‘In durain areas, alternating with the accumulations of plant tissues, the groundmass
is opaque, but, in places, it is cut through by thin streaks of light-red humic
matter. These areas contain a rather considerable quantity of spore exines of
yellow and orange colour, with the prevalence of microspores, whereas the mega-
“Spores occur only in the form of darker coloured shreds.

This type of coal predominates in the middle and partly in the lower parts
of the seam “Upper Marianna*.

Semi-bright banded coal (of high degree of coalification)
Plate XVI, fig. 30

In external appearance the coal is semi-bright, black and banded. The ifresh
‘fracture has a semi-bright lustre approaching to bright. On the polished surface
the dull bands predominate in number.

. Fissures, perpendicular to stratification, cut the coal into lamellar joints. The
:Joint fissures are filled with kaolinite. The fracture is scalariform. The streak is black.
In thin section a red-brown groundmass of a light shade predominates. The

L
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groundmass of the rather wide spore-rich bands is of a darker shade (a semi-trans-
parent groundmass). It has a somewhat flaky appearance and contains a large amount
of spore exines. The latter are orange-red in colour and therefore scarcely differ
from the groundmass. Only the presence of semi-transparent matter makes their
outlines more distinct. The layers rich in spores are of durain character and contain,
‘besides spores, fine fragments of fusain and single mineral inclusions. On the
polished surface of the coal these bands appear dull.

The durain portions are interchanging with rather narrow vitrain bands. Vitrain
in this variety of coal has the same flaky and lumpy structure as the semi-frans-
parent groundmass. ' '

No opaque groundmass is observed,

~ The lack of opaque groundmass is one of the main indications which lead
us to distinguish this variety of semi-bright banded type of coal

The semi-bright banded coal of the variety described is confined to the middle
part of the coal-bearing strata of Karaganda. It is interchanging with the bright:
banded coal enriched by fusain.

Semi-bright banded coal (of high degree of coalification)
Plate XVII, fig. 31

A black coal, rather compact. The fractire is scalariform-angular. The coal
{s a fissured one, having fissures filled mainly with gypsum.

On the fracture surface at right angle to the bedding-plane alternation of bright
and dull bands with more or less large fusain lenses is distinctly discernible. The
bands are unequal in thickness. Band complexes with the predominance of either
bright or dull may be distinguished. In the main the coal has a semi-bright char-
acter. The streak is black. :

In thin section the gcoal is characterized by the dark brown colour of the
groundmass and the absence of yellow coloured spore exines. These characteristic
features present the most striking difference between the coals of the lower part
of the coal-bearing Ashlarik series and those of the upper part (Karaganda series).

The increase in the degree of coalification besides changing the colour, influ-
ences the compactness of the ground mass matter.

The areas between the bands of the transparent groundmass reveal in thin
section a peculiar structure. They are semitransparent and translucent with brownish-
black colour. In places rather small fragments of fusaln are noticeable. The struc-
ture of the semi-transparent bands appears finely-porous. The translucent pores
are filled with mineral admixtures of a yeflowish tint. On examining these areas in
reflected light one may discern very finely crushed vegetable material in form of
whitish and light-grey lumps and debris. They alternate with the darkgrey granular
mineral matter. In certaln cases megaspores or thelr shreds may be met among the
bands. The colour of the megaspores in thin sections is carmine-brown, not differ-
ing from the groundmass. In polished sections the megaspores have a whitish
colour with a slight greyish shade, appearing only on immersion. The microspores
are not detectable, apparently, because they have undergone an alteration of sub-
stance the same as the megaspores. ’

The semi-bright banded type of coal is closely intercalated with the dull coal
in the seams of the lower part of the coal-bearing strata. Besides, in places, the
dull bands pass into shales. ,

Semi-dull homogeneous coal
Plate XVII, fig. 32

Semi-dull black, compact coal. Slightly reflecting in fresh fracture. No banding
or cleavage fissures noticeable. Fracture irregular, streak black.

In thin section predominates a reddish-brown groundmass. A great quagtity
of mineral admixtures is noticeable in it. They have the form of thin yeilow streaks
and lenses which seem to disfoliate the reddish-brown humic matter. The structure
of these mineral admixtures is fine-granular. The graining is probably due to the
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heterogenelty of the mineral admixtures which are partly mixed with humic matter.
Thin- mineral layers with fine isolated grains of reddish humic matter are clearly
distinguishable. The latter has fallen out of the solution in the shape of sharply
isolated lumps forming mixtures with the mineral matter. Fragments of fusain and
" shreds of megaspores are scattered amidst the finely foliated humic matter and
mineral admixtures.

. The megaspores appear as long shreds with thick walls. The surface of the
spore exines is smooth, without prominence or tubercles and of a reddish-orange
. colour. Besides megaspores individual roundish-ovaj bodies of red-brown and black

colour are met with. The microspores cannot be correctly discerned because the
colour of the spore exines differs very little from that of the groundmass, The
fusainized plant tissues appear as large (0.5 mm in length) as well as small irag-
ments similar to fragments of cell walls. It is necessary to emphasize that for the
given type of coal a rather fine-cellular fusain with thin cell walls is characteristic,

The form of the fusain in the coal described is extremely various. Regular
lenses are almost lacking and badly deformed fusain prevailing.

By its external features and ifs microstructure the coal belongs to the asheous
durain. The described type of coal is developed in the upper part of the seam
“Upper Marianna“ in layers from 10 to 15 em thick associated with layers of coaly
shales and shales.

Dull homogeneous coal

Plate XVIII, fig. 33

By its appearance the duil coal is compact, black, finegrained in fracture. The
surface of fracture is smooth, sometimes almost conchoidal. Thin rare bands of
bright coal are noticeable somewhere on the vertical surface, No fissures are seen.
The streak Is black.

In thin section the predominance of opaque and semitransparent matter is
noticeable. Bands of transparent groundmass in shape of thin streaks are noticed
here and there.

The opaque groundmass contains spores, fragmentary debris of fusain and
mineral inclusions in large numbers. All the inclusions are uniformly scattered
throughout the groundmass and there is no banded structure to be seen. The spore
exines are represented chiefly by microspores, though megaspores occur likewise. The
latter are sometimes broken and appear in thin section in the form of thin yellow
bands (as shown on the figure). By its microstructure this coal belongs to durain.

The dull type of coal occupies a secondary position in the seams of the Kara-
ganda basin. Between them are still thinner layers of semi-dull coal serving as an
intermediate variety. This coal is composed of dull matter somewhat enriched by
bright streaks. .

Besides the uswal transition of dull coal into semi-bright banded one, its
gradual changing into coaly shale and shale may be pointed out. At the examina-
tion of such transitional layers an increasing enrichment by mineral admixtures may
be noticed. They occur as separate inclusions as well as in the form of finely
dispersed admixtures impregnating -the coal substance. Spores and other minute
fragments of plant tissues in the vicinity of such kind of mineral formations bear
traces of shifting. :

The dull type of coal occurs in all seams of the coal bearing strata of Kara-
ganda, changing the characteristic features of the microstructure in dependence on
the composition of the original material and on the change of the degree of coali-
fication, from the upper seams to the- stratigraphically lower ones. .

According to the composition of the original material three principal varieties
of dull coal are observed: 1) spore coal, 2) coal composed of lignin-cellulose tissnes,
3) coal composed of humic colloidal structureless material uniformly mixed with
mineral admixtures.

The change of the degree of coalification is shown in the alteration of colour
of the spore exines from yellow to reddish-brown and black.
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MIDDLE CARBONIFEROUS COALS

DONETS BASIN

General characteristic of the coals

The Donets basin is one of the largest coal-basins of the Soviet Union and
belongs to the paralic basins of Middle and Upper Carboniferous. The numerous
coal seams of this basin are mainly composed of bright banded coal of clarain
type.

In the microstructure of the coal we notice prevatence of colloidal humic mass,
being transparent in low degrees of coalification. The banding is mainly due to
the presence of plant remains in different forms of transformation from fusain to
vitrain inelusively. The cutinized elements are reptesented by spore exines and
cuticle. Layers with great content of cutinized elements are comparatively rare.
Still more rarely occur bands with opaque groundmass, The insignificance of these
durain bands is shown by the marked prevalence in the basin of externally bright
types of coal.

Notwithstanding the general homogeneity of the coal in separate seams and
layers the semi-dull and dull varieties may aiso be observed. Figures of the mic-
roscopic structure of these varieties are given for a more complete characterization
of the coals of this most important basin.

The main variety in the properties of the coals of this basin is chieily con-
nected with the alteration of the coal matter during the process of coalification.
These alterations proceed regularly in a genetically uniform type of coal and are
manifested in the chemical composition of the coal and its microstructure,

The microstructure of genetical varieties is given for the coals of a lower
degree of coalification (gas coals) displaying the clearest picture in thin section.

The alteration in the microstructure of the coal varieties under the influence
of secondary processes of metamorphism is given in a separate table form. This
table illustrates the alteration of clarain and durain in the Donets coal in transi-
tion from gas coals into coking coals. Further alteration in transmitted light is
shown indistinctly owing to the considerable decrease in the transparency of the
coal.

Alteration of the misrostructure of the Donets Basin Coals during the process of
coalification

Plate XiX, fig. 34

The essential variety in the properties and chemical composition of the
Donets basin coals is bound up not with their genetic type, but with the processes
of coalification. Fig. 34 illustrates the alteration of the microstructure of clarain
and durain varieties of the Donets coals at their transition from gas coals into
coking coal.
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Chemical composition of coal

2 Proximate analysis Ultimate analysis
2 \
Mark 1% | Vol. - o N e
g.» Moisture | Ash matter P H +Ss
é —
Gas coal S5 an 3.77 35.67 — — — — -~
. s- 1.76 2,62 4190 | 8283 5.54 10,67 1.46 1.40
o
é —
Fat coal. .| £2 1.59 2.03 29.99 — -— - - -
e 113 9.28 34.71 |, 8591 5.47 7.60 172 1.39
O
5 |
Coking coal | £5 0.46 2.43 24.25 87.66 4.92 5.55 1.87 1.49
5" 1.56 13.47 2458 | 8760 4,05 6.67 1.68 —
© |

The alteration of clarain microstructure graduating from gas coal into coking
coal is shown in fig. 34, 7, 2, 3. In gas coal (7) the groundmass js transparent and
has "an orange-red” tinf in transmitted light. The bands containing spore exines
show a slightly darker groundmass. The darker areas of the groundmass have no
distinct outlines and show only some unevenness of colour. Vitrain (7, lower party
is similar with the groundmass in colour and transparenncy. The unevenness in the
colouring of vitrain is caused by grinding thin sections. Spore exines are of a
vivid yellow colour and stand out sharply from the groundmass.

‘In a fat coal (2) the same constituents of the coal already change their char-
acter. The groundmass assumes a more vivid colour at the same thickness of thin
section. In bands containing spores, the groundmass grows considerably darker.
The dark portions are somewhat more distinctly outlined and begin to assume
locally a streaky appearance. In thin section vitrain has a more uneven colouring..
The unevenness of the polished surface causes great change in shade, even at an
Insignificant difference in the thickness of adjacent areas in thin section, Both the
groundmass and vitrain have a more brownish shade. The Spore exines assume an
orange colour and are hardly discernible amid the groundmass.

In coking coal (3) the groundmass and vitrain are transparent only in thinnest
sections. The colour of the section becomes still more uneven. In attrital parts of
thin section, the heterogeneity of the matter is still more noticeable. The particles
which aiready grow darker in fat coal, are sharply defined and assume a more dis-
tinct streak-like character, The spore exines are completely obliterated and indistin-
guishable in colour from the transparent groundmass, Only fusain lenses and darker
streaks in attrital portions may be recognized among the brownish-coloured ground-
mass of thin section of clarain coals which contain « 26°%, of volatile matter.

These streaks bear witness to the heterogeneity of the attrital matter, distin-
guishing it from the bands and lenses of vitrain.

Durain coal shows a similar alteration of the Same components (see 4—6).
In the durain of 3 gas coal (4) all its constituent elements are clearly visible. Thin
streaks of transparent groundmass A are sharply defined among the opaque matter.
The spore exines are of a bright-yellow colour and easily distinguishable from the
streaks of a vitrain-like matter of the groundmass,

In the durain of a fat coal (5) the main change is noticeable in the colouring
of the cutinized elements, The Spore exines, the same as in clarain coals, assume
an orange or orange-red tint,
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Qwing to that they are distinguished from the streaks of the transparent .

groundmass only by their shape and somewhat greater compactness of the matter
(see. 5). It is sometimes hard to distinguish whether the strip of an orange-red
matter represents a shred of a megaspore or of the transparent groundmass among
the opaque mattes. In durain of a coking coal the difference between the transpar
rent groundmass and the opaque matter is still evident. But the cutinized elements
become completely indiscernible as in clarain (see 6).

Tracing the gradual change during the process -of coalification in one and

Il

fhe same type of coal the secondary character of the alteration of separate consti--

tuents may be clearly determined. ,
These observations prove the genetic connection between the coals with a
great and small content of volatile matter and the dependence of the alteration in

chemical composition of the coal on the secondary influences of geological agents. .

Bright indistinctly-banded coal
Plate XX, flg. 35

In external appearance the coal has a pitch lustre, being black, almost. homos-

geneous. In places a fine indistinct banding or striation is noticeable. The coal is
relatively compact, with slightly irregular, sometimes semi-conchoidal fracture. The
streak is dark-brown, almost black. :

In thin section a predominance. of colloidal matter of the groundmass with

a yellowish-red tint is noticeable. A few exines of microspores (S) are rather irre-
gularly scattered throughout the groundmass.

The groundmass is structureless, irregularly lumpy. Lenticular portions without
any structural elements and bearing faint evidence of cell structure of a xylovitrain
type are observed locally.

The structural elements are uniformly distributed amid the groundmass. Layer- -
like arrangement with higher content of spore exines in separate layers is more

rarely noticeable.

The spores are strongly flattened, their inner cavity disappearing entirely. In-

thin section the spore exines are of light-yellow colous. After the maceration of
the coal by Schulize's solvent the spores are disengaged in a good state of pre-
servation. The spores vary greatly specifically being all characteristic of the Middle
Carboniferous. Occasionally small shreds of “cuticle are observed in the coal. The
cuticle is mostly thin, shreds of thickened cuticle are met with more rarely.

The remains of stem tissues are represented by several very fine fusain lenses f
or by separate fragments of fusainized cell-wall f,. Occasionally fragments of con-
ducting elements in a xylain state x are observed.

In individual cases, among the groundmass we notice portions with cellulat
structure of the type of structural vitrain. Usually the structural vitrain is indistinctly
outlined and is imperceptibly confused with the surrounding groundmass.

In big blocks of this type of coal, rather large lenses of fusain are sometimes -

observed. The fusain -is typical, brittle, soiling, with distinctly-fibrous structure.
The fusain lenses are very sharply separated from the surrounding bright coal.

The external lustre of the coal and its relative homogeneity is explained by.

the predominance of the colloidal transparent matter of the groundmass. According
to its microscopic structure and external features the coal is a typical attrital
clarain.

Sometimes the spores are arranged in more distinct layer complexes. In such

cases are observed better defined bands without structural elements, belonging to-

vitrain. In the majority of cases these bands of vitrain are structureless. With
such an arrangement of its constituents the coal already passes into the banded

variety of clarain. The bright indistinctly-banded coal (attrital clarain) is observed’

mostly in the lower part of the Donets basin strata, In the seam /g of the Kadievka
mine this type of coal often constitutes the whole lower part of the seam. The
transition to banded clarain occurs usually in the middle part of the seam.
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A rather low degree of coalification, being characteristic of the Golubovka
mine, is shown both in the external features of the coal as well as in its micro -
structure. A relative compactness and viscosity of the coal matter and its pitchy
lustre are the external evidences of the low degree of coalification (gas coal). In
microscopic structure of the coal the low degree of coalification is connected with
the transparency and the orange tint of the groundmass, as well as the light-yellow
colour of the cutinized elements,

Semi-bright striated coal
Plate XX, fig. 36

The coal is compact, semi-bright with a resin lustre and fine rather distinct
banding. The fracture is coarse-scalariform, smoothed. The main mass of the coal
consists of finely striated semi-bright matter. Uniformly-bright lenses and bands
of vitrain and small lenses of slightly soiling fusain are scattered amid the striated

“mass.

[n thin section the coal is transparent. Orange-red colloidal matter, partly
lumpy, partly homogeneous with a fluidal structure, is preponderating. Lenses of
fusain, xylain and vitrain are rather uniformly scattered throughout the groundmass.
Band-like areas with a lumpy groundmass 4° consist of an accumulation of indis-
tinctly-outlined lumps of collioidal matter with spore exines and particles of opaque
matter distributed among them. These lumps in the groundmass are confluent one
with another. Owing to a slight difference in shade and their transparency they
are visible in thin section. In polished section the lumpy structure of the ground-
mass is not revealed.

The opaqye matter is represented by a few scattered fragments of fusainized
cell walls,

The lumpy structure of the groundmass causes the irregular arrangement of
the spore exines. In places with uniformly fiuidal structure of the groundmass 4,
-the spore exines are arranged in layers. The spore exines are strongly flattened
“and appear as thin yellow streaks.

The remains of shoot tissues are noticed in considerable quantity and in all
stages of decomposition of plant matter. Fusain occurs as lenses of varying sizes,
usually, with a deformed cell structure. Fusain lenses with fine-cellular fand large-
cellular £, structure of tissue are noticeable. In the last case the cell walls of sepa-
rate areas appear as conflueat one with another, and large cavities show secondary
outlines, more or less casual.

Xvlain occurs in a form of lenses attaining sometimes considerable sizes.
The structure of the tissue in xylain is often very diffluent. But due to the dark-
brown colour of the matter and its clear-cut margins to the surrounding ground-
mass of the coal these lenses must be referred to xylain x and not to xylovit-
rain. Vitrain appears in the coal as distinct bands and lenses. Traces of cell
structure of the woody tissues are often visible in vitrain, Vitrain bands 7 contain-
ing accumulations of resinous bodies r are met with. The resinous bodies are
of a light-yellow colour and rather small; they form rosary-like chains in vitrain
and by their arrangement are conformable to the structure of medullary rays on
the tangential section of the wood.

By its structure the coal is of characteristic banded type. It consists of an
alteration of attrital bands with relatively large plant remains,

Owing to the predominance of transparent colloidal matter in the groundmass,
the attrital bands have a semi-bright appearance and notwithstanding the rather
(clonslderable content of cutinized elements they are nearer to clatain than to

urain. :

| Numerous bands and lenses of vitrain increase the bright appearance “of the
coal,

.The fusain and xylain lenses are arranged in layer complexes forming duller

partings. By its appearance the coal must be referred to the banded clarain type.
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This type of coal is predominant among the coals of the Donets basin, constitut-
ing the main mass of coal seams. During the process of metamorphism the coal
undergoes considerable alteration, but the principal varieties of its constituents
are still distinguishable under the microscope.

Dull-bright, indistinctly-striated coal
Plate XXI, fig. 37

Thin bands of vitrain are observed in the coal, but the fig. 37 corresponds
to the groundmass of the coal.

In thin section the compact matter of the coal with its indistinctly-striated
character presents an original picture. The groundmass consists of indistinctly-
defined ellipsoidal lumps. A fluidal groundmass appears in minimum quantities
between the separate lumps. Few microspore exines are uniformly scattered
throughout the coal. On the predominant lumpy matter each lump appears in the
form of compressed homogeneous clots. The colour of the lumps is orange-red,
the size uneven.

The difference between the adjoining lumps is expressed in faint shades of
the substance. The margins of the lumps are usually somewhat darker than the
middle part. This difference is more probably connected with the alteration of the
refraction on the margins of the compact body, than with the difference in the
matter.

Usually the lumps are small not exceeding 60—70 p along the longer axis
of the ellipsoid. On rare cases they have en elongated form. )

By their form and partly by their colour the lumps show a similarity with
the resinous bodies, observed in the coals. :

The similarity of the substance of the lumps with the resin and gummi bodies
is confirmed by the higher content of volatile matter in the coal. On comparison
with the lower part of the seam the content of volatile matter in the coal exceeds
by 2.4%,.

Y The resin-like lumps compose the groundmass of the varlety of coal described,
Besides these lumps insignificant thin bands of fluidal groundmass are noticed.
The fluidal groundmass is indistinctly separated from the resin lumps and differs
from them faintly by a somewhat more dark-red shade. From the cutinized ele-
ments the exines of microspores are shown in smail numbers. The microspores
are uniformly scattered among the resin lumps, they are strongly flattened and are
of a light-yellow colour.

in portions where the resin lumps predominate in the groundmass the remains
of plant tissues with preserved structure are absent.

Only the fine grains of pyrite p are noticeable as mineral inclusions.

The resinous-lumpy variety of coal has been observed in the Donets basin
coal only in individual cases. Its distribution is not as yet cleared out and demands
further investigation.

: Semi-bright banded coal

Plate XXI, fig. 38

Compact, semi-bright coal with finely foliated arrangement of semi-bright and
semi-dull bands. The latter have a bright striation, sometimes changing into fine
banding. The microstructure of these semi-dull delicately laminated bands is shown
on the fig. 38.

In the general clarain mass of coal characteristic of the Donets basin band-
like portions are noticeable with a peculiar arrangement of spore exines. Numerous
exines of microspores are distinguishable in the transparent humic matter of the
groundmass. The microspores are of a yellow colour and arranged in fine layers
parallel to the bedding plane. The arrangement of the spores in each layer is so
thick, that they seem to stick together, thus forming compact bandiike accumula-
tions. The spores are strongly flattened without any traces of inner cavity and have
indistinct slightly diffused outlines.
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The sticking together of the spores may be explained by the cohesion of very
mobile exines in calm water. Such a cohesion is always noticed in products of coal
maceration after long standing in water,

The indistinct character and a certain unevenness of outlines of spore exines
point to a considerable degree of decomposition of the usually firm substance of
spore exines.

Rather large lenses of vitrain are noticeable among the finely band-like arrang-
ed spores. Usually vitrain is structureless and consists of orange-red, slightly-lumpy
matter similar to the groundmass and differs from the latter only by lack of structural
elements. The outlines of the lenses are rather distinctly marked as they are empha-
sized by the spore exines disposed on the margin of the lens. Occasionally indivi-
dual lumps of opaque matter and fine rare fragments of fusainized cell walls may
be seen among the spores in the groundmass.

Pyrite is frequent as a mineral inclusion. Usually small grains of pyrite are
disseminated among the spore exines in the groundmass. Sometimes the crystal
form of pyrite is easily distinguishable and in thin section the cubic crystals appear
as fine black squares.

The considerable amount of spore exines adds a semi-dull appearance to these
bands. But the transparent groundmass imparts them a somewhat smoothed char-
acter. The fine granulation characteristic of typical durain does not appear owing
to the lack of opaque matter. The dullness of the coal increases on the surface of
the polished section.

The distinctly stratified arrangement of the ingredients composing the coal,
points to the graduation in the deposition of plant material in stagnant or Very
slow running water. The connection between the formation of this coal variety and
the consequences of inundation in the region, where the deposition of the original
coal material took place, is confirmed by the presence of thin layers of shales in
those parts of the coal which contain layers of semi-dull bands enriched by spores.

Among the Donets basin coals this variety is seldom met with and in the
Kadievka coal district is marked mostly in the seams ¢, and £,

Semi-dull striated coal
Plate XXII, fig. 39

Externally the coal has a banded structure and presents an alternation of
bright, semi-bright and semi-dull bands. In a piece of coal the banding is indistinct
but on a polished surface it is shown more clearly. The real semi-dull striated coal
occurs in thin lenticular bands.

The microscopic structure of the semi-dull striated bands of coal presents
a lumpy mass with numerous small xylain and fusain lenses.

The groundmass of the coal consists of orange-red structureless lumps with
dark particles of opaque matter and spore exines distributed among them. The
lumps are arranged in irregular layers, rather disorderly. This disarrangement is
increasing by the presence’ of numerous fusain and xylain lenses of medium and
minor size. Around these lenses the separate lumps are arranged in the most
disorderly manner.

The transparent Jumps are in most cases structureless. They correspond to the
fragments of plant which have passed through the state of gelification and have
more of less preserved their outlines. In places, remains of cell structure are shown
as isolated lumps and streaks of transparent matter.

The opaque matter is distributed between the transparent lumps. It presents,.
partly, flakes of light-brownish colour, partly minute debris of fusainized cell walls.
The structural elements are represented mainly by exines of microspores. Compared
with the bright and semi-bright type of coal the amount of exines 1Is greater but
relatively small. The spore exines are strongly flattened, with almost completely
destroyed inner cavity. The exines are light-yellow coloured and have distinct
outlines. The spores are irregularly arranged, dispersed among the lumps of the
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groundmass. In portions of less sharply expressed lumpy character the spores are
arranged in layers.

The remains of shoot tissnes are represented by numerous xylain and fusain
jenses. The fusain lenses are sharply outlined but the cell structure in them is in
a poor state of preservation. The cell walls are thickened as if they had formerly
been swollen. The cell cavities are irregular and deformed.

The xylain lenses are less sharply outlined. By the character of their matter
they belong to the typical dark-brown xylain. By the state of preservation of cell
structure they are near to the xylovitrain with diffused cell structure. The character
of the microstructure of the coal points to the middle degree of gelification of the
original plant remains. Notwithstanding the difierence which has altered or destroyed
the cell structure the plant debris have preserved their external outlines and are
not confused.

The heterogeneity of the coal, the presence of opaque matter, the increased
amount of spore exines and the presence of fusain and xylain lenses cause the
semi-dull character of the coal and give it a durain appearance. At the increase of
the transparent matter in coal its lumpy character weakens and gradual transitions
to a banded clarain type take place.

The semi-duli striated coal forms no thick layers in the Donets basin coals.
It occurs, commonly, in thin bands amidst the bright and semi-bright coal. Its con-
tent increases in the upper parts of the seam / in the Kadievka district. An
increased content of this type of coal is noticed in seams /, and % in connection
with inconstant intercatations of shales and lesser stability in the structure of the
seam.

Semi-dull granular coal

Plate XXIJ, fig. 40

A compact, deeply black coal with a distinct delicate banding noticeable on
the vertical fracture. The main mass of the coal consists of a semi-bright matter of
striated appearance, in places passing into a semi-dull and even dull matter. In
vertical fracture the semi-dull and dull bands are finely granular. Thin bands of
a uniformly-bright vitrain are distributed rather scarcely. A typical fibrous fusain
is seen on the horizontal planes.

The figure shows semi-dull layers with granular fracture,

In thin section the semi-dull matter presents an aspect of a typical durain.
The groundmass consists of opaque lumpy matter with fine transparent streaks
running through it in places. A considerable amount of exines of micro- and mega-
spores is observed, as well as numerous fusain and fusain-xylain lenses,

The opaque matter is dominating in the groundmass. Transparent vitrain-like
areas have an aspect of thin streaks and short strips. They are usually arranged
in layers. The cutinized elements are represented almost exclusively by spore exines.
The cuticle is rarely observed. The microspores are abundant, being uniformly
scattered throughout the opaque groundmass. Their exines are strongly compressed
and retain no evidence of inner cavity. They are bright-yellow in colour with
sharply defined outlines. The microspores stand out from the groundmass and are
most conspicuous, sharply differing by their colour from the transparent reddish
streaks of the groundmass.

Megaspores occur in great numbers. They are generally represented by large
forms with a thick and smooth spore coating. Notwithstanding their strongly flat-
tened condition, the inner cavity is usually well shown. It is frequently filled with
the ground substance of coal and contains even exines of separate microspores.

The remains of plant tissues appear predominantly as fusain and xylain-fusain
lenses. Some of the bands of transparent matter may be referred to vitrain, Fusain
is represented by lenses of medium sizes. Larger lenses, exceeding the diameter
of the field of vision of the microscope, are more rarely shown. The cell structure of
fusain is usually poorly preserved, fusain often reveals an arc-structure. Fusain
lenses are rather uniformly distributed.
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In transmitted light the xylain-fusain is of dark reddish-brown colour. The cell
structure of the tissue is strongly distributed, confused and approaches more nearly
- to the xylovitrain structure. e

The size of the xylain-fusain lenses and their distribution are similar to that
of the fusain lenses.

The more distinctly defined areas of the transparent mass sometimes of an
almost lenticular shape may be referred to vitrain. These areas are bound up with
the streaks of the typical transparent gropndmass by a series of intermediate stages.

The characteristic signs of durain in the coal are the following: the predomi-
nance of opaque matter in the groundmass, the great amount of spore exines and
the abundance of tissue remains in a form of fusain and xylain-fusain.

The semi-dull parts of the coal have a clearly durain appearance. One and the
same, more or less large block of coal shows an alteration of semi-dull bands with
semi-bright and bright ones. In thin section the latter naturally have a different
kind of structure. The semi-bright bands represent clarain with a predominant
transparent groundmass, the bright ones are a typical vitrain.

An increased content of semi-dull bands determining the type of coal are
rarely noticed in the Donets coal. The most clearly defined durain coal in the
Kadievka coal district is confined to the seam /,.



PECHORA BASIN
The Vorkuta Deposit

Three iypes of coal are given in order to characterize the Vorkuta coals. The
subdivision of the coals of this deposit into types is performed on the principle
of different ratio of its constituents, this standing in connection with the peculiar-
ities of the technological properties of these types. All the coals are humic, bitu-
minous of the II class of the Gruner's classification.

Bright, indistinctly-banded coal
Plate XXIII, fig. 41

A bright, heterogeneous coal of black colour with irregular angular fracture.
Brittle, cut by fissures along which_ it easily splits. The colour of the streak is
black.

The heterogeneous character of structure ijs due to the alternation of semi-
bright striated layers with homogeneous bright, strongly fissured ones. Very seldom
occur narrow, dull bands, analoguous 1o the durain of the two preceding types
and even more rarely thin Jenses of fusain. The semi-bright striated matter is pre-
dominant constituting about 60-—75%, Homogeneous, bright bands form about
95—35%,. The remainder is distributed between durain and fusain.

In thin section this coal 1is well transparent. The red-brown humic matter
which constitutes the groundmass of clarain as well as forms vitrain bands of
various width is predominant.

The groundmass has chiefly a compact, homogeneous (vitrain-like) structure.
More seldom it is of lumpy structure. The vitrain-like or compact groundmass
presents small bands stretched regularly along the cleavage or lenticular and irre-
gular areas. Any inclusions of even the finest structural elements in the compact
groundmass are nearly absent. lf they are observed they occur stretched in the
form of very thin streaks thus indicating here a sort of confluence of two portions
of the compact mass but not their penetration into the matter. The lumpy ground-
mass is not always pure and transparent. It usually contains admixture of minute
jumps, stains and lenses of the dark-brown matter as well as of the black opaque
one.

The structural elements do not play any considerable part. To these belong
exines of microspores, rarely fragments of the cuticle and a small amount of irag-
ments of cormophyta, having observed traces of cellular structure. The microspores
and the cuticle have a dark-yellow colour and are therefore not clearly revealed in
the transparent groundmass. The microspores dare mostly adjusted to portions of a
poorly transparent groundmass and to the minute lumps of the dark-brown one.

The remains of the stem parts of plants correspond according to the state of
ihe alternation of the matter to vitrain, more seldom to fusain, as well as to xylain-
fusain. The latter is very rarely encountered in this type of coal. The vitrain occurs
in minute lenses and larger bands. Both usually have fissures perpendicular to the
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length of the lens. Transitions of vitrain (into fusain through xylain near to the
-periphery may be rather often observed. Mineral particles are seldom encountered
in the coal. They are represented by dust-like quartz particles, being more often
observed in smaill bands of poorly transparent groundmass containing also a larger
amount of microspores. '

To the large bands of vitrain in coal pieces correspond the brilliant bands of

homogeneous matter strongly cut bv fissures and sometimes covered by small
eyes.
Y The portions of clarain in a piece of coal represent layers of semi-bright
striated matter. The striated character is due to the brilliant streaks and veins cor-
responding under the microscope to the bands of transparent groundmass and
minute lenses of vitrain.

Thus, the described type of coal is in the main aq attrital clarain with inclu-
sions of vitrain.

In the deposit among other types it occupies a very insignificant place, having
been revealed in the seams I and IV only in one section and even then in the
form of thin intercalations.

Semi-bright banded coal
Plate XXIII, fig. 42

The given type is characterized in the external appearance of the plece by
its black colour and distinctly pronounced banding. The banding is determined by
a rather regular alternation of layer of dull granular matter of a slightly greyish
shade with small lenticular bands of homogeneous, pitch-brilliant and semi-bright
striated coal. Now and then lenses of a soft variety of fusain of different length,
usually not exceeding 2—3 mm, are to be noticed. Homogeneous, brilliant bands
are cut by fissures perpendicular to the length of the band. The dull matter is not
homogeneous being pierced by brilliant streaks. The coal breaks up along this
more brittle constituent and more seldom along the fusain. The fracture of pieces
is irregular and angular. Brilllant, homogeneous bands often have smail eyes on
the surface. The calculation of the macroscopic constituents of the coal for several
specimens have shown an evident predominance of two out of four constituents,
namely the dull and the bright-homogeneous ones, the varlations being limited
within 53—63%, for the dull constitnent and from 34—47°/, for the brilliant bands.
The contents of clarain is usually 139/, and of the soft variety of fusain from 1 to 39/,

The samples with higher contents of the dull matter possess according to the
chemical analysis a high carbon ratio (up to 86.40°/). On the contrary, the yield
of volatile matters in them is less (26.24%/,) as well as of the hydrogen (4.86% ).
The coke-button is flat, moderately compact.

In thin section the coal is not transparent in all the portions. No predomi-
nance of any matter is observed. A rather regular aliernation of transparent bands
and lenses of brown-red matter with but slightly transparent bands and opaque
lenses is noticed.

The structural elements come in touch with the brown-red and dark-brown
groundmass. The brown-red matter occurs in bands more or less extended along
the stratification plane or it is irregulary interwoven, forming a network of thin
streaks often bending around the “rounded angular bodies*, vitrain-fusain, xylain-
fusain and fusain lenses.

The structure of the red-brown groundmass is usually homogeneous, whereas
that of the dark-brown groundmass is flaky or lumpy. It occurs in lenticular por-
tiOI}'llS. Fine mineral fragments and exines of microspores are usually connected
with it. :

Cutinized structural elements play an insignificant part in the constitution of
the coal. Most often strongly flattened exines of microspores may be seen among
them. In thin sections they are seldom observed and but with difficulty distinguished
from the red-brown groundmass in which they are enclosed. Their distribution is
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jrregular. Usually they are connected with areas of poorly transparent groundmass.
In the polished section and the more when examining its surface with oil-immer-
sion, the exines of microspores appear more distinctly in the form of grey or black
(by immersion) streaks and lines. The cuticle is very seldom encountered,

By maceration the microspores become more visible but the preservation is
not in all cases good. As to their morphological properties they are not very diver-
sified and are subdivided into smooth, distinctly tubercular and indistinctly tuber-
cular. The constitution of spores as to their specific composition is proximate to
that of the spores of Kemerovo coals in the Kuznetsk basin of the Balakhonka series.

The principal structural element of the given type of coal are fragments of
shoot-parts of plants usually in the state of xylain-fusain, vitrain-fusain, vitrain
and fusain. Xylain is encountered only as a rare inclusion. Xylovitrain is more often
observed, but still rather seldom in comparison to others. Its matter is usually
of a brown colour. Xylain-fusain presents lenses of different size and sometimes
angular inclusions. In thin section they are opaque. Only some lumina of still pre-
served cell-cavitles of plant tissues exist serving as indicators of the true origin of
these inclusions. On a polished section by oil-immersion they have a white colour
(usual property of fusain matter). Vitrain-fusain is rarer encountered and is usually
connected by mutual transitions with xylain-fusain and bands of transparent vitrain.
The vitrain tepresents small bands of varying width, which, if they do not termi-
nate in thin section, differ in nothing from the transparent groundmass. The vitrain
matter is altogether homogeneous and structureless. The observed, near to the
periphery, transitions of some lenses to fusain, having preserved a cellular structure,
point out undoubtedly to the wood origin of vitrains of this coal. The size of
vitrain inclusions varies greatly. Many of them have a size up to 1—1.5 em in width,
i. e, may be distinctly seen in the coal to an unaided eye,. In length they- attain
from 5 to 10 em. The grading of vitrain into fusain near to the periphery is also
visible with the naked eye,.

The fusain with a distinct and well preserved structure in the given type of
coal is not often met with. The size of its inclusions is also varying. Most of them
are clearly visible in the piece to a naked eye, being 2—3 mm in width whereas
their length attains several centimeters.

Besides the enumerated structural elements, it is necessary to note some
inclusions, of a special kind, which have been named up to now in the petrography
of this country as “rounded-angular“ bodies. In thin section they are opaque, ana-
logous to vitrain-fusain matter. In a polished section they are distinctly pronounced
in the rellef and are consplcuous by their white colour. Thus the type of coal
represented on fig. 42 is an aggregate of heterogeneous plant debris (minute frag-
ments of plant tissues, microspores, cuticle) or woody durain with rather large
fragments of cormophyts and a small amount of groundmass. Large shoot remains
represent the major constituents of the coal — vitrain (brilliant, homogeneous bands)
and fusain. Bands of dull granular matter correspond to durain. :

The given type is connected by gradual transitions with the bright clarain
coal and the semi-bright banded one. The transition is determined by the pre-
dominance of one of the two ingredients, i, e. the woody durain or clarain. This
type is of greatest importance for the deposit taking part in the constitution of
the I, IV and VIII seams as the principal type.

The comparing of the given type of coal with coals from other coal basins
reveals its great resemblance to the same type of coal of the Kemerovo deposit in
the Kuznetsk basin. By the ratio of the transparent and opaque matter it comes
near the blast-furnace coal of the seam “Upper Marianna“in the Karaganda region.

Semi-dull banded coal
Plate XXIV, fig. 43

This type of banded coal has the most sharply expressed banding due to alter-
nation of the dullest constituents with the most brilliant ones of the Vorkuta coals.
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Besides the usual granular property of the matter the characteristic feature of the
dull layers in this type is the insignificant development of the network of bright
streaks and fine bands. The dull matter is sometimes of a greyish tint. The streak
is black. The fracture is rather even, in places—irregular-angular. The bright bands
are homogeneous in structure. They often have a lenticular ending and are al-
ways cut by a system of vertical fissures, never passing into the dull matter which
is the most compact and the hardest. The macroscopic estimation of each con-
stituent in the coal gives the following results: dull matter 67°/, and homogeneous
bright matter only 33%,. Clarain is absent.

In thin section the coal is mostly composed of opaque matter. Only the
brownish-red bands cut by fissures and the reticulately arranged streaks between
the black inclusions are transparent. The black opaque matter, or that feebly trans-
lucent with brownish tint is predominant. The cutinized structural elements are
not noticed in thin section and only in polished sections they are rarely met with
in the veinlets of the groundmass. It is almost impossible to discern them without
immersion. "The principal structural element which likewise causes the poor trans-
parency of the coal are the fragments of xylain-fusain and vitrain-fusain.

In thin section the ceilular structure of these formations appears very indi-
stinctly, only as fine Jumina. It may be better discerned in polished section. Vitrain-
fusains have not preserved the structure. In polished section on examination with
oil immersion the named structural elements are of a white colour and are promi-
nent in relief. Xylain and xylovitrain occur very rarely and do not differ from the
usual ones in other coals.

The only mineral inclusions noticed are fine quariz grains.

A part of shoot elements presents large enough fragments, which may be
discerned in a block of coal when examined with a naked eye. To these belong
large fragments in a form of vitrain and more rarely fusain.

The inclusions of vitrain bands attain from 0.5 to 1.5 ¢m in width and not
unirequently 510 cm in length. Sometimes near the periphery they pass into
a smooth variety of fusain.

Comparing the external description with the microstructure one must state,
that the dull parts cut through by rare brilliant streaks correspond in thin section
to the portions entirely consisting of large xylain-fusain and vitrain-fusain lenses
slightly cemented by the groundmass, and therefore represent a woody durain. Lay-
erss of transparent brown-red matter correspond to layers of bright coal and are
commonly represented by vitrain and more rarely by streaks of the groundmass.

Thus this banded coal is a durain with vitrain and rarely a soft variety of
fusain. Besides this, the durain appears to be peculiar, formed largely by fragments
of the woody parts of plants.

Quantitatively the type described constitutes a very low percentage in the
deposit. It has been met only once in one layer of the seam V.

KUZNETSK BASIN
General characteristic of the coals

The Kuznetsk coal basin situated in the Western-Siberian Region is remarkable
for the exceptionally abundance of coal reserves and for variety of coal types.
Within the limits of the basin coals of different ages and subordinated to several
coal-bearing series are mined. The main base of the coal resources of this basin
are the seams of the Permian Balakhonka and Kolchugino series.

The Devonian and Jurassic coals are of lesser importance.

The seams of the Balakhonka series claimed by the majority of investigators
to be Lower Permian, attain a great thickness and present in each seam an alferna-
tion of different petrographic types of coal. Semi-bright and semi-dull types of coal
gretl;l)redominant. The typically bright varieties usually form only thin intercalations
in the seam. - :
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The coals from the majority of the deposits belonging to the Balakhonka
series are of a relatively high degree of coalification ranging from fat coals to lean
coals. A set of seams of the Balakhonka series is the principal reserve for metallur-
gical coke.

One of the major deposits of this series is that of Prokopievsk and the Kise-
liovsky coal-mine which is closely connected with it. The petrographic character-
istics of the coal of the Balakhonka serles are constant in all deposits.

To the Kolchugino series of the Upper Permian age are subordinated seams
made up of more homogeneous bright coal. In the majority of the deposits of this
series the coal is of lower degree of coalification —from longflamed coal to fat
coals. Gas coal is predominant. The principal and most exploited deposit of this
series is the Leninsk (former Kolchugino) deposit.

The Jurassic coals belong to the Conglomerate series of the basin and are
as yet not fully explored and not mined. They are known in separate samples and
by their predominant petrographic type are referred to a bright clarain type of coal
of a low degree of coalification (they stand half way between brown coal and
bituminous).

Besides usual clarain coals of Jurassic age, some specimens of durain coal
and unique specimens of bituminous shales are reported.

The Devonian coals of the Kusnetsk basin occurring in its northern part along
the Barzas River display an extraordinary peculiarity. The Barzas coals are made with
shoots of primitive land plants (Psilophyta) and are largely composed of cuticle
matter. Among the Barzas coals may be observed many varieties differing in the
character of transformation of plant tissues into coal Considering their technolo-
;tzical properties the Barzas coals are a valuable stuff for producing oil by distilla-
101.

Balakhonka series coals
The Kemerovo Deposit

Semi-bright banded coal
Plate XXV, fig. 44

The coal is compact, semi-bright with a rather distinct banded structure. The
main mass of the coal consists of semi-bright, slightly striated matter. The surface
of vertical fracture is smooth, slightly uneven. Amid the semi-bright matter are seen
fine lenses and bands of bright homogeneous vitrain. The lenses of fusain are few.
The lustre of the coal is not bright, slightly greasy. By its general appearance the
coal belongs to the durain-clarain type. The lustre of the coal diminishes on the
polished surface.

In thin section (fig. 44) the main mass of the coal consists of attritus matter
with predominant translucent groundmass. Comparatively numerous lenses and bands
of vitrain are observed. The attrital matter of the coal consists of transparent ground-
mass, opaque matter and of a comparatively small amount of microspore exines.
The transparent groundmass predominates. The opaque matter is uniformly distrl-
buted as fine lenticular Jumps amid the groundmass. In certain places the amount
of opaque matter increases and then the transparent mass assumes a reticular arrange-
ment of veinlets as in the semi-dull coal (see the description of the following
type, fig. 45). But in the semi-bright coal those veins are usually considerably wid-
er. The transparent mass is of an orange-red colour, texture fluidal, locally lumpy.

The cutinized elements are represented by exines of microspores. The cuticle
occurs rarely. The microspores have an orange colour, stand out slightly from the
groundmass and are few in number.

According to the maceration results the microspores belong to the same types
as those in the semi-dull coal.

Minute debris of plant tissues are represented by minor areas of xylovitrain
and fusain-xylain. In thin section these debris in spite of their diffused structure
are usually of a dark-brown tint.
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.. The cell-structure is not preserved even in the black areas filied by a substance
of a fusaln character; these areas bear traces of gelification. The amount of such
debris increases noticeably in places with a higher content of opaque matter,

Larger plant debris are represented in coal chiefly by vitrain and partly by
fusain. The lenses and bands of vitrain attain rather large dimensions, are visible
to a naked eye and impart a banded appearance to the coal. In thin section vitrain
is transparent, structureless, but has an irregular lumpy appearance. The colour of
vifrain is brownish-red.

Large lenses of fusain visible to an wunaided eye are observed rather rare.
The amount of fusain increases markedly in duller varieties of the type with a high-
er content of opaque matter.

By its microscopic structure the coal represents the attritus-banded type of
durain-clarain.

The comparatively greater amount of transparent matter in the main mass
of the coal gives it a semi-bright appearance. The presence of opaque matter in-
creases its density. The semi-bright character of the main mass of the coal dimi-
nishes the prominence of its banding. By the general appearance of micro- and
macrostructure the coal may be classified as belonging to the durain-clarain type.

Gradual transitions from a semi-bright coatl to a semi-dull one are observed in
the seam. The semi-bright coal composes the main mass of the Seam Kemerovsky.
The semi-bright coal yields a relatively well caking coke.

The predominance of this type in the seam makes the coal fit for coke manu-
facturing.

Semi-dull indistinctly-banded coal

Plate XXV, fig. 45

The coal is compact, black with a slight greyish tinge. The matter of the coal
is semi-dull with fine striation. The surface of vertical fracture is even and finely
granular.,

The groundmass of the coal consists of dull matter with fine streaking of
bright bands. More distinct bands and lenses of bright coal of about 2 to 3 mm
in thickness are found sparingly. Small lenses of fusain are uniformly scattered amid
the striated semi-dull matter. The coal is relatively homogeneous, the banded struc-
ture non-typical. By general aspect it must be referred to durain. The lustre of
the coal increases on its polished surface. '

In thin section (fig. 45) the coal is slightly transparent. The prevalent dark
opaque matter is crossed by brightly coloured fine streaks. Rather large lenses of
fusain and xylain with badly preserved cell structure are uniformly scattered through
the whole mass of coal. The groundmass of the coal consists of transparent
and opaque matter. The transparent matter of a bright orange-red colour is obsery-
ed in the coal as reticulately disposed thin veinlet. The dark opaque matter is of
somewhat lumpy character and consists partly of small debris of fusainized cell
walls, partly of shapeless lumps of colloidal opaque mass. The composition of the
opaque matter is particularly distinct In polished section observed with oil immer-
sion.

The cutinized elements are represented for the most part by exines of
microspores or of pollen. These exines have an orange tinge in thin section, and
are hardly distinguishable from the veinlets of the transparent groundmass. In po-
lished section they are more distinctly visible, occur in large amount, and are uni-
formly distributed through the groundmass of coal. The maceration of coal by means
of Schultze reagent disengages principaily the oval bodies with smooth envelope
and rectilinear slit of dehiscence, belonging rather to the pollen than to the spores.

The cuticle appears in the coal only as isolated fragments. The debris of the
shoot tissues are represented for the most part by lenses of fusain, xylain and
partly of xylovitrain. A typical vitrain is observed very rarely. The cell structure
of fusain and xylain is usually badly preserved. The lenses of fusain and xylain
are slightly flattened and therefore somewhat disturb the parallel stratification of
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the coal. The groundmass seems as to flow round these lenses, which cause the
flexure of the layers. _

In the products of maceration of the coal occur fragments of tracheids with
araucaroid disposition of pits, belonging evidently to the xylain of Cordaites.

Compact bodies of rounded angular or oval form which are often observed
in the coal also disturb the parallel foliation. These formations are somewhat similar
with Sclerotia of fungi, as described by Stach, but their structure is less regular or
constant. They are, evidently, a peculiar form of fusainization of plant tissues.

Large debris of plant tissues, easily visible, are represented by fusain and in
less degree by vitrain, The lenses of fusain are partly mineralized, partly represent
a soft fibrous coal. In microstructure their cell structure, as well as in smaller lens-
es, is usually strongly damaged. : )

The bands and lenses of vitrain, visible to naked eye, under the microscope
usually display faint vestiges of the xylovitrain type.

The prevalence of the opaque matter is expressed in the exterior of the coal
by its dull character and its compactness, Thin bands of transparent matter are
visible as bright veinlets crossing the compact dull mass.

By its appearance (density and duliness) and by its microscopic structure
(prevalence of opaque matier and a great amount of structural elements) this type
of coal is a typical durain. At the increase of the amount of bright streaks in the
coal and corresponding increase of the percentage of the content of transparent matter -
the coal assumes a more lustrous character and passes into the semi-bright type
of coal, belonging to the durain-clarain class.

The semi-dull type of coal is fairly developed in the coal of the Seam Keme-
rovsky, but the semi-bright type predominates in amount.

In other seams of the Kemerovo deposit the semi-dull type occurs in some-
what altered form. The alteration of the type is due partly to a higher degree of
- coalificatlon of these seams, partly, apparently, depends on some different condi-
tions of the formation of the coal.

The Prokopyevsko-Kisseliovskoye Deposit

Semi-bright banded coal
Plate XXVI, fig. 46

The coal is distinctly banded and black. Uniformly bright vitrain bands and
fusain lenses occur among the predominant semi-bright matter usually finely-striated.
The distribution of vitrain lenses is often irregular, An alternation of successive lay-
ers rich in vitrain with interlayers of semi-bright striated matter lacking in vitrain
is observed. The semi-bright striated mass of the coal assumes in places semi-dull
appearance. The fusain lenses are somewhat uniformly scattered throughout the
coal but they are more abundant in duller parts.

In thin section the semi-bright coal presents prevalence of transparent, orange-
red groundmass. Few structural elements and isolated fragments and lumps of
opaque matter are scattered amidst the groundmass.

The transparent groundmass has a distinctly lumpy character. Very smalllens-
es and lumps of a swollen highly gelified xylovitrain xv making parts of ground-
mass are frequently met with. Only in places and very rarely the groundmass re-
;reaals a fluidal character indicating the evolution of the matter through a very liqui-
ied state,

The opaque matter is moticed in a relatively small quantity. The individual
opaque particles have appearance of minute fragments of fusainized cell walls. Only
in rare cases ilake-like lumps of opaque matter are to be noticed. In duller parts
of the coal the amount of opaque matter sharply increases.

The cutinized structural elements are represented by few exines of micro-
spores and single shreds of cuticle. The exines of microspores s are strongly flattened
and appear in a form of thin, yellow streaks in the coals of relatively low degree
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of coalification and of an orange-red colour in the coals of higher degree of coali-
fication of this type. ' , . . L

A considerable amount of the remains of shoot tissttes is noticeable. Fusain
and xylain-fusain lenses are uniformly scattered throughout the whole mass of coal.
The structure of the tissues in these remains is usually greatly deformed. Fusain
lenses frequently attain sizes visible to the naked eye. However the fusainized re-
mains occur in the semi-bright type of coal in an appreciable smaller quantity than in
the semi-dull varieties. Gelified tissue remains are numerous and are represented by
xylovitrain and vitrain. The latter forms distinct bands clearly differing from the
surrounding atirital matter and is easily recognizable in the block of coal giving it
a distinctly-banded appearance. Xylovitrain is observed mainly in a form of rather
small lenses with somewhat diffused outlines. ~

Judging by the predominance of gelified matter transparent in thin section,
and by the small amount of structural elements, this semi-bright banded coal is a
clarain. The band-like interlayers with an increased content of opaque matter and
remains of tissues with preserved structure, belong rather to durain, occupying a
subordinated position in the general mass of coal.

The thickening of these interlayers and growing of quantities of plant remains
leads to gradual transitions between the semi-bright and the semi-dull types of coal.
The semi-bright banded type of coal plays an important part in the general mass
of the coals of the Balakhonka series. The seams producing the best coke are al-
most entirely formed of this type of coal,

Semi-bright indistinctly-striated coal
Plate XXV, fig. 47

In its outward appearance, the coal is dim semi-bright, indistinctly striated,
~black in colour with slight grey shades. The main mass of the coal as taken in a
piece consists of a compact semi-bright matter with a smooth fracture surface. The
striated character of the coal is due to the minute lenses-streaks of fusain and
vitrain scattered in the whole mass of the coal. The coal presents a great likeness
to the semi-dull homogeneous type being distinguished from it by a stronger lustre
and more distinctly pronounced’ striated character.

In thin section the coal shows a regular distribution of the transparent and
opaque matter. The former predominates in quantity. The opaque particles are
equally scattered amidst the transparent groundmass. In most cases the opaque
matter is represented by small fragments of fusainized cell walls and even by
minute lenses of fusain. The equal distribution of opaque particles in the transparent
‘groundmass supplies the latter an indistinctly lumpy character.

From the cutinized elements in the coal a few exines of microspores may be
observed regularly scattered amidst the lumpy groundmass. The exines of the
spores are strongly flattened, streak-like and in thin section have a vivid yellow
colour,

The remains of stem tissues are chiefly represented in the coal by small lenses
of vitrain and fusain. The lenses of vitrain © have an elongated shape and do not
preserve any traces of cellular structure. Fusain is disseminated in the whole mass
of the coal in the form of small slightly flattened lenses with highly decomposed
cellular structure, Some of the lenses have angular outlines. Small lenses and lumps
of xylain x of highly difluent structure and having in thin section a reddish-brown
colour are observed in a smaller quantity than fusain. Larger lenses of vitrain and
fusain attain sizes visible to an unaided eye and give the coal an indistinctly striated
character. The crushing of plant remains and their regular distribution in the coal
communicate the latter a comparative homogeneity. The semi-bright character of
the coal is due to the predominance of the transparent matter. '

) The semi-bright indistinctly striated type of coal is comparatively seldom
observed in seams and usually grades into a2 semi-dull homogeneous coal. By the
transition the ash content in the coal usually increases. The semi-bright striated
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coal is most typically pronounced in Seam IV, ,Vnutrenny“ in the slope Ne3 of the
Kisseliovsky district.
Semi-dull lenticularly-banded coal

Plate XXVII, fig. 48

The coal is compact, semi-dull, breaking into blocks of irregular form. The
colour is black with slight greyish tinge. In vertical fracture thin streaks and more
rarely larger lenses of bright coal are noticeable. The main matter of the coal is
dull; in fresh fracture finely granular. The semi-dull appearance of the coal is due
to brilliant veinlets and streaks. Besides them numerous fusain lenses of varying
sizes are noticeable. The clearly-cut lenticular shape of fusain inclusions and partly
of bright coal is characteristic of this type. The horizontal pianes in the block of
coal are usually iil-defined and uneven. The most regular horizontal surfaces bear
numerous fragments of fusain.

In thin section the coal presents a close alternation of transparent and opaque

matter. The transparent orange-red matter of the groundmass forms a kind of net-
work of thin veinlets with a more or less elongated arrangement. The interstices
between the transparent veinlets are filled with a lumpy dark-coloured matter and
with fusain or xylain lenses.
_ Spore exines, rare shreds of cuticle and grains of mineral admixtures are
scattered throughout the lumpy opaque matter. The cutinized elements by their
colouring approach the transparent groundmass and are hardly distinguishable in
thin section. The remains of plant tissues are numerous, varying in size, displaying
all stages of transformation from vitrain to fusain, inclusive. The vitrain lenses are
strongly flattened and when being small are atmost indistinguishable from thicker
veinlets of the groundmass, Xylovitrain is more rarely shown in thin section, but
in polished section it appears in a relatively large quantity.

Fragments of tissues in a form of xylain-fusain and fusain are most frequent.
In the majority of cases the ceil structure of tissues is strongly disturbed. Fusain
lenses with a well-preserved cell structure are noticed more rarely. The lenses vary
greatly in size. Beside numerous minor lenses less than 1 mm some lenses up to
9 ¢m, even 3 ¢m in length are present,

Besides lenticular fragments of plant tissues rounded or oval bodies which show
gradual transitions to the fragments or tissues occur in the coal. Two main types
of these bodies are noticeable: one with a matier of fusain type and the other
with a matter of vitrain type. The first & appear in a form of considerably swollen
bodies with rounded ouilines, By the nature of their matter they stand near to
fusain and bear traces of deformed cell cavities. The second &, are similar to
resinous bodies, but in colour indistinguishable from the transparent groundmass
and vitrain. They occur locally in large numbers.

Besides organic constituents admixtures of mineral grains are often noticed in
this type of coal. In some varieties these admixtures occur in relatively large numbers.

The considerable content of lumpy opaque matter and of fine fragments of
fusain imparts a dull appearance to the coal and caunses the fine granular character
of the fracture surface. The transparent veinlets arranged in a neiwork correspond
with brilliant streaks visible in the coal.

At the increase in thickness and number of transparent veinlets the described
type of coal leads to transitions into semi-bright types. In the coal seams oi the
Prokopievskoye deposit the semi-dull lenticularly-banded type of coal plays a con-
siderable role in the middle part of the series. in the seams of the upper subseries
this type of coal forms only isolated interlayers. In other deposits of the Bala-
khotnika series this type of coal is also relatively frequent.

Semi-dull homogeneous coal
Plate XXV1I, fig. 49
Very compact coal of greyish colour, uniformly semi-dull. Breaks into lumps
of irregular shape. The fracture is frequently semi-conchoidal. The fracture plane
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‘s smoothed and reflecting. Occasionally very small fusain lenses are dispercsd in
‘the coal.

t In thin section the coal presents a disorderly accumulation of finely crushed
plant debris and lumps of transparent and Opaque matter. The transparent matter

The cutinized elements are represented by exines of microspores, scattered
amidst the lumpy groundmass. Spore exines (S) are relatively scanty, slightly
flattened and show no regular arrangement in layers. Besides individual exines,
compact accumulation of spores are found, which correspond to the content of
the immature sporangia.

The most clearly ouflined and numerous plant fragments are the fragmentary
stem parts. In most cases they are represented by fusain. The fusain lenses have
commonly a somewhat deformed cell structure of a type of an arc-like structure,
Fragments with a swollen cell structure of a xylain-firsain type are sometimes to
be met with. Apart from such distinct lenses, other inclusions with rounded outlines
are noticeable, which approach to xylain-fusain by the nature of their matter as
well as by their structure.

The great amount of fusain fragments which have preserved sufficient hardness
in all stages of formation, is the cause of the absence of regular stratification in
the arrangement of lumps of the groundmass and of the spore exines. Nevertheless
a defined laminated arrangement is noticeable in the general distribution of the
coal constituents. -

0
0 the naked eye. This crushed state of the matter is expressed by the homoge-
neity of the external appearance of the coal. The presence of fusain-like matter
makes the coal dull, yet the finely distributed lumps of transparent groundmass
impart to it a feeble lustre.

On the increase in sizes of pPlant fragments, fusainized as well as vitrainized,
the semi-dull homogeneous type of coal passes into the striated and even lenti-
cularly-banded variety.,

The semi-dull homogeneous type of coal occurs rather often in the seams of
Kisseliovo and Prokopievsk deposits. It commonly forms definite layers seldom
attaining more than 0.20 m in thickness. Usually this coal is most homogeneous
in the middle part of these layers appearing striated in their upper and lower parts.

The interlayers of semi-dull homogeneous coal are usually very constant in
the seams and therefore can serve as guide seams for correlation purposes.

Kolchugino Formation Coals

Bright indistinctly-banded coal
Plate XXVIII, fig. 50

In his outward appearance the coal is black, bright and comparatively brittle,
The main mass of the coal consists of indistinctly-striated bright matter. Small
lenses and bands of homogeneous vitrain are indistinctly visible amidst the whole
brilliant mass of the coal. Fusain is very seldom observed. It is encountered only
in the shape of individual comparatively large lenses. The coal has an irregular
step-like fracture. Varieties and interlayers with a more or less pronounced striated
character of the main mass of coal are met with,

In thin section the coal is perfectly transparent. A marked predominance of
the orange groundmass is observed. Exines of microspores and thin shreds of
cuticle are more or Jess equally scattered in the groundmass, Opaque particles
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are observed in a very scanty number. The groundmass is chiefly homogeneous
and structureless. Lenticular portions with indistinct lumpy structure are but seldom
met with. These lenses correspond to fragments of gelified plant tissues which
have mnot as yet been altogether mixed with the groundmass. They are, however,
so indistinctly outlined, that it is not always possible to distinguish them from the
groundmass. Portions composed by alternation of thin indistinctly outlined oran-
ge and reddish bands are constantly met with in the groundmass. These portions
correspond to fragments of cuticle which appears as if dissolved in the groundmass.
The decomposition of the resistant matter of the cuticle and its mixing with the
groundmass apparently gives the latter its vivid orange colour.

Besides the diffluent shreds of cuticle, the latter is observed in the coal in a
well preserved state (fig. 50 A). In these cases the fragments of cuticle have a vivid
yellow colour and distinct outlines. The exines of microspores uniformly dissemi-
nated in the whole mass of coal S possess the same yellow colour as well,

The remains of stem tissues are present in the coal but in a very small amount.
Besides the above mentioned minute lenses of xylovitrain which take part in the
composition of the groundmass, small lenses of fusain and xylain and fragments
of fusainized cell wall are met with. In some portions of the coal the amount of
fusain, xylain and opaque particles increases (fig. 50 B). Such portions correspond
to more striated, as to their outward appearance, bands in the coal. The uniformly
bright bands of viirain, visible on the polished surface of the coal in thin section
are usually totally structureless and indistinctly separated from the groundmass.
According to their brilliant outward appearance and predominance of the transparent
groundmass, the coal belongs to a typical clarain.

In the coals of the Leninsk deposit and generally in the seams of the Kolchu-
gino series the bright clarain coal is markedly predominant.

Semij-bright banded coal
Plate XXIX, fig. 51

The external appearance of this coal presents a distinct banding. Bright, semi-
bright and partly even semi-dull bands are noficeable as well as scattered fusain
lenses attaining sometimes 1.5—2 c¢m in length. Occasionally, fusain occurs in
thin interlayers.

The bright constituents of the coal are represented mainly by vitrain, frequently
forming bands up to 1 cm in thickness. The semi-bright and more rare semi-dull
bands have a finely-striated structure. Clayey lenses aud interlayers are often, met
with among the coal matter.

In thin section the coal appears likewise distinctly banded, An alternation
is noticeable of typical durain and vitrain bands with bands containing a lumpy
groundmass and an increased content of spore exines and lumps of opague matter.
Large fusain lenses visible to an unaided eye are confined to the latter bands.

Vitrain v forms definite clearly outlined bands and lenses, has a reddish-
orange colour in thin section and almost never bears fraces of cell structure.

Clarain is represented by typical variety with a marked predominance of trans-
parent groundmass and a small amount of spore exines and cuticle shreds. The
clarain bands are commonly wide and occupy ap area exceeding the microscope
field of vision. Interlayers with a lumpy groundmass and a higher content of plant
tissues occupy an inferlor position and only in rare cases may be referred to the
typical durain. By the proportion of the groundmass, opaque matter and structural
elements they are sooner durain-clasain and more rarely’ clarain-durain. The ground-
mass of these bands has a more dark-brownish shade than that of durain and has
a finedumpy structure. Particles of opaque matter are fine and uniformly scattered
amongst brownish transparent lumps. Spore exines s are disorderly distributed
among the lumpy groundmass. They are more numerous than in durain, although
relatively not abundant. Large and small fusain and xylain-fusain lenses f, rarely
noticed in the durain sections of coal, occur among durain-clarain. Besides them
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rounded-angular bodies & impairing the stratified arrangement of minute plant
remains are also to be met with. Fine mineral grains are scattered amidst the
lumpy groundmass. The presence of mineral admixtures increases the dulf character
of these interlayers. - :

The well defined banding of the coal is connected with the presence of
durain-clarain and clarain-durain interlayers as weil as fusaln inclusions confined
to these interlayers. At the decrease in quantity and in thickness of such interlayers,
gradual transitions from semi-bright banded to. a bright indistinctly banded type
of coal take place. : :

In the seam of Leninsk Coal-Mines the semi-bright banded type is less
important than the bright indistinctly-banded type of coal.

MINUSSINSK BASIN

Bright indistinctly-banded coal
Plate XXIX, fig. 52

Bright, rather compact, and almost homogeneous coal. The lustre is bright
and resionous. The fracture is smoothed scalariform. In the block the banding is
hardly visible. On the polished surface the alternation of bright bands with semi-
bright striated interlayers is more distinctly visible. By its external appearance the
coal is a typical clarain.

The coal is transparent in thin section. A transparent orange-red groundmass
predominates. Yellow cutinized elements and small single fragments of fusain are
scattered throughout the groundmass. Besides them large alveolar bodies considered as
algae are also noticeable,

The groundmass is the predominant constituent of the coal matter. In parts
it is compact and homogeneous and in parts it has a lumpy structure. Several
portions are noticeable not containing any structural elements nor showing any
clearly defined contours characteristic of vitrain, :

The cutinized elements are represented by exines of microspores and shreds
of cuticle.

The microspores are not quite uniformly scattered throughout the groundmass.
Bancs with increased content of exines may be seen equally to those poor in
exines. The boundaries between these bands are not sharp and the alteration in
the content of spores in the adjoining sections of coal proceeds gradually. The
spore exines are strongly flattened, the inner cavities mot being visible in thin
sections. The colour of the spores is light-vellow. On maceration of coal by means
of Schultze's solution pesfectly preserved spores are yielded. Larger microspores
with wide rims and smaller spores with the surface covered by tubercles are most
often met. Spores of a three-cornered shape with rare spines and well-marked tri-
radiate slit of dehiscence occur rather often. Megaspores are noticed in individual
specimens. Usually they are not large and have a smooth surface.

The cuticle occurs frequently and sometimes forms long bands crossing the
whole thin section. In most cases the indentation of the inner borders is weil
marked. The cuticle is bright-yellow coloured.

Algae are noticed in rather large numbers and belong to the species
Pastillus cellnlosus Zalessky. They represent rather large colonies {up to 0.5 cm),
consisting of individual cells-lumps with preserved remains of cell cavity, The
presence of this type of algae is characteristic of the Minussinsk coals.

The remains of woody tissues are very rare in the bright indistinctly-banded
type of coal. They are represented by xylovitrain lenses with swollen outlines or
by fine fragments of xylain-fusain. The latter are usually noticed in bands enriched
by spores and having a lumpy groundmass.

By its microstructure the coal represents an attrital clarain formed from finely-
crushed gelified plant material,
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The bright appearance of the coal is due to the predominance of the trans-
parent gelified groundmass. The indistinctly-banded, almost homogeneous appear-
ance of this coal is owing to the absence of large fragments of tissues, and to
the gradual transition from portions rich in spores to those almost lacking in them.

At the increase in the content of structural elements the bright indistinctly-
banded coal assumes semi-bright appearance. :

In the seams of the Chernogorsky Mines the indistinctty-banded bright and
semi-bright types of coal are predominant.

1

TUNGUSKA BASIN

Semi-bright indistinctly banded coal
Plate XXX, fig. 53

Semi-bright black coal. Cut by vertical fissures filled with calcite. The streak
is black. The structure indistinctly banded. Pieces of silky-bright fusain are seen on
the surface, parallel to stratification.

In thin section the coal is slightly transparent. It is characterized by consi-
derable development of the groundmass of dark brownish-red colour. Structural
elements appear as fragmentary parts of shoots embedded in the groundmass,
“The cutinized structural elements are lacking, apparently because of the rather high
degree of coalification. The groundmass is slightly transparent and somewhat lumpy
in thin section. In polished section it appears homogeneous and light-grey in colour.

The fragmentary parts of shoots are conspicuous as more or less distinct
inclusions with poorly preserved cell structure. Owing to the alteration of the
matter they may be referred to fusain with a decomposed or confused cell structure.
Some of them represent infermediate grades between xylain and fusain (xylain-
fusain). Roundish-oval and angular bodies occur in small quantities, They are also
not transparent in thin section, as fusain. In polished section all above mentioned
structural elements, in contrast to the aspect of thin section, show clearly defined,
sharp outlines. Fusain and roundish-oval bodies are conspicuous in the relief of
polished section and are distinguished by their white colour amid the light grey
groundmass, The size of the fragmentary parts of shoots varies from microscopically
fine particles, consisting of 2—3 cells, up to fragments visible to the naked eye on
the surface of polished section. Small vitrain lenses (not exceeding 2—3 mm) can
be referred to them. Vitrain does not show any structure under microscope. In
thin section vitrain is undiscernible from the groundmass, and in polished section
it is of the same light-grey colour as the groundmass, but does not contain strange
inclusions. Among other inclusions a small amount of fine mineral particles is seen
in the coal. The semi-bright appearance of the coal is due to the predominance of
the groundmass. Bright streaks of vitrain determine its banded structure; the same
as the larger inclusions of fusain distributed in the layers.

By the character of microstructure the coal may be referred to a clarain with
fine inclusions of fusain, xylain-fusain and vitrain, The lack of recognizable cuti-
nized elements may be explained by the degree of coalification.

Semi-bright banded coal
Plate XXX, fig. 54

In its external appearance the coal is semi-bright with a greasy lustre, brittle.
In blocks the colour is black. The streak is brownish-black, the fracture — irregular,
angular. Banded structure, due to the alternation of narrow, distinctly though not
sharply defined semi-dull bands with wider . bright bands.

The coal is not homogeneous in microstructure, but reveals the alternation of
clarain and clarain-durain. The predominant substance is clarain, consisting chiefly
of groundmass, The groundmass is quite transparent, brownish-red in colour, com-
pact. The cutinized structural elements are represented by microspores and rarely
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not very conspicuous amid the brownish-red groundmass.

They are unequally distributed in the coal and enrich the durain-clarain bands,
In polished section the microspores have a grey tint, considerably darker, than
that of the groundmass. The remains of shoot parts of the plants correspond to
xylain and fusain with more or less fused cells. The fusain is most conspicuous
in the polished section, has distinct outlines and is white in colour which distin-
guishes it from the light-grey groundmass. The fragmentary shoot remains are met
more frequently in the bands of durain-clarain, than in pure clarain. Some of the remains
represent structureless vitrain. Vitrain occurs as small lenses of the same colour as
the groundmass. Its boundaries are very indistinct, fusing with the groundmass.

Among other structural elements deserve noticing rather rare rounded bodies.
In polished section they have the same white colour as the fusain and are pro-
jecting as high relief.

The coal has a small admixture of mineral matter. It consists of sparsely
distributed small grains and occasionally of lenticular portions of clay.

There are no large fragments of plant tissues with preserved structure, The
bands of durain-clarain correspond to the semi-dull bands in a block of coal.
The bright bands correspond to clarain, Thus, by the character of its microstructure
the coal represents clarain with narrow bands of durain-clarain. Its significance in
the formation of the seam, as well as of that of the deposit is as yet unknown,

by debris of cuticles. The microspores are visible in form of yellow flattened bodies:

Semi-bright coal
Plate XXXI, fig. 55

Only a thin section was at hand for description.

The coal is transparent not throughout the whole thin section. The main
components contributing to the composition of the coal are: parts of plant shoots,
transparent and hardly transparent groundmass. The cutinised structural elements
are not essential. Not clearly defined stratification due to the alternation of thin
bands - of transparent and semi-transparent groundmass is characteristic of the
‘microstructure. The stratified appearance is emphasized by the presence of elon-
gated fragments of parts of plant shoots.

The dark-brown groundmass is represented by small lenses of varying width
and by minute lumps included in the transparent mass. The transparent groundmass
is of reddish-brown colour. The proportion of the transparent and opaque matter
is nearly equal, sometimes changing to the predominance of the transparent matter.

The cutinized structural elements are chiefly represented by golden-yellow
exines of microspores. The cuticle occurs scarcely and in fragments, It has indis-
tinct shapes and is of rather dark colour, resembling the colour of the groundmass.
The fragments of shoot parts are represented chiefly by fragments of cortical tissues
of varying size. Fragments of wood tissues are also present. The degree and the
character of alteration of the shoot fragments corresponds to xylovitrain and vitrain.
Fusain, xylain and structural vitrain with preserved annual rings are rarely present.

Not unfrequent are the inclusions of yellow bodies, which must be considered
as characteristic. They are of irregular, sometimes elongated shape. Many of them
reveal a structure consisting of separate tabular bodies, i. e. a decomposed and
essentially altered tissue.

Supposedly the yellow matter be held to be suberine impregnating the corti-
cal tissue. Black opaque bodies of fusain type are rarely found. Their shape is
usually irregular. They are often circumflued by surrounding matter.

Dull banded coal
Plate XXXi, fig. 56

The sample is taken of natural exposure and the coal is consequently weath-.
ered, Friable, crumbling away into slack of blackish-brown colour. Finely striated
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structure, due to aiternation of thin bands of feebly glistening coal (Vitrain) and
dull bands (durain, fusain). The surface parallel to stratification is completely cover-
ed with fusain in form of angular particles of varying sizes. The fusain is repre-
sented by its soft variety.

In thin section the coal is transparent, reveals distinct bands due to regular
alternation of the three ingredients: spore-durain, fusain lenses and usually more
narrow vitrain bands. ‘

The groundmass appears in two forms: transparent, and poorly transparent or
almost opaque. The transparent groundmass is of reddish-brown tint. The slightly
transparent groundmass is represented by smail lenses and lumps, dark-brown and
sometimes almost black in colour.

The cutinized structural elements are represented almost exclusively by yellow
exines of microspores in a good state of preservation. Large yellow exines resem-
bling megaspores occur very rare. The specific composition of microspores received
by maceration shows a great variability.

Few specimens of microspores are found, resembling those occurring in the
coals of the Kolchugino series of the Kuznetsk basin. .

The fragments of parts of plant shoots have the appearance of structureless
vitrain, fusain, rarer xylain and xylovitrain. Vitrain is represented by bands of
varying size and small lenses broken by cracks perpendicular to their length.
The colour of vitrain is reddish-brown, analogous with the colour of the transparent
groundmass.

Fusain is represented by inclusions of varying size, among ‘which many are
large. A poorly preserved cell structure is characteristic for fusain. The cell-walls
are often rather diffused, the cavities of the cells are therefore irregular and inst-
gnificant and besides that also digturbed.

Transitions from fusain to xylain-fusain of translucent dark-brown colour
occur sometimes.

The admixture of mineral matter is insignificant. The mineral particles repre-
sent rather scarce grains of some white mineral.

Bands of durain enriched by microspores cosrespond to the dull bands in
hand specimen. Large bands of vitrain are slightly bright, and represent an inde-
pendent ingredient. Large inclusions of fusain correspond to angular particles of
coal of fibrous structure covering throughout the surface of coal parallel to the
stratification.

By its macro- and microstructure the coal appears a banded coal formed by
alternation of three ingredients: durain, vitrain and fusain.



CRIMEA

The Beshuy Deposit

Jet. Plate
XXXI, fig. 57

In its external appearance the jet of Beshuy deposit is distinguished by its
black colour, even pitch-lustre, clearly-defined conchoidal fracture and viscosity
owing to which it proves an excellent material for odd-work.

In pieces, the jet often reveals a woody structure. Thus, the jet is a vitrain
of woody origin lacking the principal property of vitrain — brittleness,

The microstructure of jet also that of a typical vitrain. In places it reveals
a structureless, altogether homogeneous matter of orange-brown colour; now and
then indistinctly woody structure may be observed. The tissue presents some
difficulties to be clearly discerned, but the arrangement of cells in rows and the
medullary rays, characteristic of the secondary wood, may be still observed. _

Such a microstructure displayed in all other jets proves in correspondence
with the external appearance of jet and points out to the peculiar conditions of
preservation and transformation . of woody tissue into coal. Jets are sometimes
met with in the shape of lenses in coal seams and more often in the form of
nodules in the rocks of the roofing. Their ‘amount is usually scantv.

TRANSCAUCASIA
The Tkvarcheli Deposit

Semi-bright homogeneous coal
Plate XXXIII, fig. 58

In the block this type of coal has a characteristic lustre of low rank bitumi-
nous coal (1 st variety)!. It is black in colour and its streak is also black. The
coal is rather compact. A fluidal conic jointing as well as eye-jointing are very
frequently met with. Its structure is homogeneous. Clarain is the only ingredient
that composes this type of coal.

The coal is transparent and homogeneous in thin section. The predominant
matter is a humic groundmass of a lumpy structure with- extremely scarce struc-
tural elements. Hardly discernible shreds of cuticle and exines of microspores and
pollen are very occasionally met with. Sometimes the cuticle surrounds lenses of
the same matter as the groundmass representing altered leaf fragments. The mace-

L All coals of the Tkvarcheli deposit belong to the clarain type and are divided into three
varieties according to some slight differences in microstructure,
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ration products reveal an insignificant quantity of pollen and a small number of
microspores. The microspores are more abundant than the pollen.

Small lenses of structureless vitrain almost completely confluent with the sur-
rounding groundmass are also occasionally met with in thin section. They still
preserve cracks of desiccation and indistinct outlines. In the variety cescribed the
mineral inclusions are sparingly scaitered through the groundmass in the form of
fine grains of pyrite and as streaks of carbonates along fissures and finally as fine
clay Jenses, :

Thus the bright clarain type of coal of the Tkvarcheli depositis a humic coal
characterized as regards its microstructure by extraordinary prevalence of ground-
mass and insignificant content of structural elements.

The inner homogeneity of the matter composing the coalis completely expres-
sed in the homogeneous structure of the coal in the block. It is a result of high
gelification of the original plant material at its transformation into coal. ,

This type of coal has gradual transitions into other types. First, it may pass
into clarain ash coal with a banded structure when soiled with mineral particles
(ciay). Secondly, it may pass into semi-bright clarain type of the second variety,
the description and the figure of which are given further. The transition into the
second variety depends on the increase of the amount of cutinized structural ele-
ments. -

The distribution of this type of coal is connected with the seams I, I* and IP.
In the seams II, II2, IIb and II° it is less frequent.

In relation to the general mass of coal this type or variety constitutes approxi-
mately the third part of the general amount of coal seams.

Semi-bright striated coal
Plate XXXIII, fig. 59

In the block tte coal is compact, black and semi-bright (2nd variety). The streak
is black. On a cateful excminaticn of a blcck the coal reveals an indistinct striated
structure. In specimers intermediate to ihe first variety a greater homogeneity of
matter ard a more intensive lustre is noticeable. The {luidal conic and the ocular
jointing -are rather selccm connected with this variely. The only ingredient parti-
cipating in the formation of the given variely is clarain.

The coal is very transparent in thin section. The predominant matier represents
a lumpy hcmogeneous groundmass. Contrary to the microstructure of the first
variely of coal, this coal is less homogeneous in thin section. The heterogeneity
of microstructure is due to a relatively greater abundance of cutinized structural ele-
ments. The table gives the results of the estimation of the quantity of cutinized
structural elements for 1 mm? in both varieties for three specimens of each.

Ist variety 2nd variety
Structural
cements | Spre | Spee | Spee avensse | S ) S | S | Avense
Microspores . . . 12 15 8 8 29 20 77 38
Cuticles . . . . . 0 0 08 0.8 3 2,2 20 2.0

The cuticle usually surrounds lenses of red-brown matter, which partly have
a cell structure. The small lenses surrounded by cuticle represent leaf fragments.
Microspores and pollen are irregularly distributed in the groundmass. Only separate
bands with darker red-brown colouring of the groundmass are enriched with micro-
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spores and pollen. In maceration products a small quantity of pollen was found and
a somewhat larger quantity of microspores. In thin sections the cuticle and micro-
spores are dark-brown to golden-yellow in colour.

Among other inClusions small lenses of a vitrain-like groundmass may be
noticed. Their matter is lumpy and the outiines indistinct. They are lacking in any
structural elements.

Fusain may be counted abseat in this variety, because it has been met only
in 1 or 2 lenses out of nearly 300 specimens examined.

Mineral inclustions in the shape of fine grains of pyrite, clay lenses, and
pelitic quartz grains are scattered in smali numbers rather uniformly throughout the
coal.

Quartz and small clay lenses are more often confined to bandsrich in micro-
spores.

P The semi-bright coal of the second variety represents a fine-attrital clarain.
The presence of a preciable amount of structural elements; their irregular distribu-
tion and small lenses of a vitrain-like groundmass impart a striated appearance to
the coal in block. On the increase of the amount of clay and quartz grains the second
variety like the first passes into banded ash coal.

The described type is the most widely developed in the deposit. It participates
in the formation of all seams as the principal type. In the first seams it is repre-
sented by specimens less enriched with cutinized structural elements, near in this
respect to the first variety shown in fig. 58.

The Tkvibul Deposit

Resinous liptobiolith
Plate XXXIV, fig. 60

The coal is dull. The colour darkish-brown, differing from the blacker coals
of all other types of the deposit. The coal is compact, viscous (not brittle) without
any traces of jointing. The fracture is irregularly angular. Lenses of bright coal —
vitrain —are sometimes met with. On the broken surface are occasionally noticeable
separate large (up to 1 em) inclusions of oval or irregular shape, with somewhat
dull lustre and conchoidal fracture slightly translucent on the edges, being large
inclusions of resin. Sometimes the needles of this resin are to be seen on the
surface of the coal specimens,

Proximate analysis Ultimate analysis
Alr-dried Moisture-free Dry ash-free Dry ash-free
Moisture Ash Sulphur Vol. matt. C ‘ H N O+8§
470 29.20 2.16 630 80.45 ‘ 6.95 154 11,04

The chemical composition of this peculiar coal is as follows. It reveals a great
difference from the common humic coal and approaches somewhat the composition
of the rhabdopissite of the Upper Suifum basin.

The microstructure of the resinous liptobiolith is also near to that of the
thabdopissite. As shown in transparent thin section (fig. 60) it consists of an ac-
cumulation of structureless yeilow resinous bodies of varying sizes from 1 em to
microscopic ones. They are cemented by a rather dark-brown mass, sometimes with
fibres of decomposed tissues. The amount of such cementing mass is insignificant
and in the majority of cases the resinous bodies stick together without it. Frag-
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ments of cuticle and microspores are occasionally found in it. Locally, fine rounded
accumulations of sulphurous iron are noticeable.

The resinous liptobiolith may pass into bituminous shales, and when enriched
with clay or humic admixtures —into a mixed coal with abundant resinous bodies
in the humic mass.

In some seams of the Tkvibuli deposit the liptobiolith described constitutes
a very considerable and even prevalent part of the coal.

Cuticular coal-shales
Plate XXXIV, fig. 61

This coal appears schistous, duil, readily breaking into plates. Elongated bands
resembling leaf impressions of some Mesozoic plants are discernible on the bedding
planes. On denudation the coal splits readily into separate sheets. Frequently it
cannot even be called coal: owing to the abundance of mineral admixtures it passes
into a shale.

The microstructure of this peculiar type of coal and shale is very character-
istic. Abundant and well preserved yellow bands of thin serrate cuticle are usually
completely surrounding the elongated and somewhat flattened bands of the semi-
transparent matter. In these bands may sometimes be discerned evidences of former
cell structure with cells normally elongated according to the growth direction of the
cuticle. These bands could be called xylovitrain. They must be considered as altered
and gelified inner tissue (parenchima) of leaves, transformed into xylovitrain, and
even into a structureless groundmass. Sometimes these leaf remains are connected
with yellow resinous bodies, evidently resin drops in their former state.

Thus, as shown in the figure, this type of coal originates from a pure accumu-
lation of leaves.

. A yellow, apparently clayey mass, cementing the accumulation is visible be-
tween the separate leaves or conifer needles.

In some cases such mass predominates over the leaves to such a degree that
the latter appear as merely inclusions, and then the coal passes into coaly shale
or even shale with scattered organic inclusions. Its ash contentis therefore always
very high.

The variety described occurs as interlayers in the coal seam. lIts quantity is
difficult to estimate.

THE EASTERN SLOPE OF THE URALS

The Cheliabinsk Deposit (Rhetic)

Bright banded coal
Plate XXXV, fig. 62

Bright banded coal consisting of two main components: clarain and vitrain.
“The latter occurs in fine inclusions and bands up to 1 cm thick. By its lustre it
hardly differs from clarain. The fracture is semi-conchoidal. The colour of the streak
is dark-brown, almost black.

The microstructure of the coal is in the main characterized by the presence
of predominant humic groundmass and rather Jarge remains of stem material embed-
ded in the groundmass, chiefly in the form of vitrain.

Under the microscope the coal matter is transparent. The predominant humic
mass has a reddish shade. Its structure is in parts slightly lumpy, resembling the
structure of gelified plant tissues. Vitrain in the form of bands and lenses is rather
abundant in the groundmass, In colour it hardly differs from the groundmass and
sometimes appears to be confluent with it. Fine inclusions are usually structureless,
the larger revealing woody structure, Besides vitrain the groundmass contains rare
fine fragments of fusain. To the yellow inclusions belong the cuticle occurring in
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large numbers, and unitary microspores. The cuticle is poorly preserved, it is mostly
swollen and in parts completely confiuent with the groundmass. .

The bright banded coal is the most widely developed type among the varie—
ties of the Cheliabinsk coals of the Seam I. .

Semi-bright homogeneous coal

PO YO NS

Plate, XXXVI, fig. 63

Semi-bright, homogeneous clarain type of coal, black in colour. The fracture
is semi-conchoidal, the streak dark-brown.

Under the microscope the coal is characterized by the predominance of the
groundmass of two colours: red-brown and yellow-orange and by the small amount
of cutinized elements included in it. The groundmass is heterogeneous: the red-
brown is a humic matter while the yellow-orange represents cuticular mass, formed
largely by cuticle diffluent in the humic groundmass. The cuticle is arranged either
in parallel bands (1 st variety, fig. 634), or surrounds lenticular portions, resembling
lenses of xylovitrain (2nd variety). Sometimes it reveals indentations characteristic
of cuticle (fig. 638).

Preserved structural elements of yellow colour are represented by a small
amount of microspores and pollen in short streaks, and by large megaspores with
fringy external borders and flattened cavity of their body (fig. 63A). They are all
irregularly distributed in the humic groundmass.

The semi-bright homogeneous clarain type of coal is the main variety of the-
Cheliabinsk brown coals,

Semi-dull, roughly banded coal ot
(Plate XXXV, fig. 64

Semi-dull banded coal of black colour. The main mass consists of a compact
clarain type of coal with fine semi-bright inclusions of vitrain, interchanged with
rather constant large bands of fusain representing an agglomeration of fine fragments..
The fracture is irregular, the streak dark-brown.

Under the microscope in transmitted light the coal matter is not homogeneous.
It consists of a humic ‘red-brown mass, cuticular yellow-orange mass and fusain.
The groundmass plays an inferior part as compared with the total amout of incli-
sions. Its separate brown, poorly translucent portions sometimes bear traces of cel-
lular structure, Fine rounded lumps formed as results of gelification of plant tissues.
inverted into groundmass, occur in large quantities, Inclusions of structural elements
are largely composed of fusain which is abundantly represented. Its shape, size and
mode of distribution in ihe groundmass vary greatly. It occurs more frequently in
elongated rather large lenses with disorganized cell structure and fine fragments of
tissues without evidence of cell structure. Apart from fusain, remains of higher order
xylain, xylovitrain and vitrain lenses of different shades of dark-red are present,
As cutinized elements embedded in the groundmass, broken microspores and pollen
of yellow colour are rather numerous, They are poorly presefved, Cuticle is rarely
preserved in this type of coal, it occurs in scanty fine shreds of orange colour-
and sometimes in an incomplete encircling of xylain lenses.

The major part of the cuticle is decayed and converted into the yellow-orange
groundmass.

The semi-dull type of coal differs greatly from the semi-bright type in its.
external appearance as well as in microstructure.

Its outward dullness when examined under the microscope is explained by the
presence of predominant quantity of inclusions of structural elements among which:
fusain prevails. . . .
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CASPIAN COAL REGION

The Yagman Deposit

Bright indistinctly-banded coal
Plate XXXVIII, fig. 65

A compact pitch-bright indistinctly-banded coal. The blocks of coal are of
irregular form; the horizontal surfaces parallel to the bedding-plane are not defined.
The vertical fracture is slightly uneven and in places semi-conchoidal. In fresh
fracture the coal is bright, almost homogeneous. Among the finely striated bright
matter- small uniformly-bright lenses stand out indistinctly. Fusain is not observed..

In separate cases on the coal-blocks are seen fluidal slicken sides.

In thin section a predominance of tramsparent brownish-red colloidal matter
is moticeable. Bright:yellow cutinized elements are scattered throughout the ground-
mass of coal. In places lenticular areas containing no structural elements are
visible. They are frequently bordered by a strip of cuticle, but sometimes are very
indistinctly separated from the surrounding groundmass.

The ~groundmass of the coal consists of transparent slightly-lumpy humic
matter of bright brownish-red fint in transmitted light. The lumpy character of the
groundmass is unequaily sharply defined in different parts of the coal. In portions
containing a considerable amount of spore exines or pollen there is lamellar fluidal
arrangement of the groundmass. The lumpy character is most conspicuous in por-
tions without striuctural elements., Owing to the vague boundaries of these portions.
they cannot be distinguished as independent elements of the microscopic picture
and must be referred o the groundmass.

By its original substance the groundmass represents the result of intense
gelification of very finely-crushed.plant material. The above-mentioned lumpy por-
tions correspond to the remains of plant tissues which have preserved relative
compactness during the process of gelification,

The cutinized elements are represented by thin spore exines, pollen and
shreds of cuticle, .

The spore exines are very fine, strongly. flattened and of a light-yellow colour..
They are rather uniformly distributed throughout the coal, but within the boundar-
jes of microscopic field of vision a grouping in stratified complexes is noticeable.

The amount of spore exines in the coal is relatively stnall.
| The cuticle is shown in the form of thin, rather Jong strips c. In vertical
section of the coal it often forms closed ellipses, the inner part of which is filled
with slightly-lumpy humic matter, similar to the surrounding groundmass. These
ellipses. represent the .cross sections of narrow leaves (needles) with a well pre-
served cuticle, while the mesophyllum tissues are changed to struttureless lumpy
matter.

At the maceration are disengaged beautifully preserved pollen, spore exines.
and shreds of cuticle.

Among pollen predominate those of Cycadophyta represented by several
forms. The pollen of conifers is also observed, being usually in a poorer state of
preservation. The spores yield to the pollen in quantity and are represented mainly
by thin-walled forms of three-cornered shapes with a smooth coat. The cuticle i
maceration products reveals the structure of epidermis composed ‘of elongated
cells with smooth walls. In many cases well marked stomata are noticeable. The
cuticle often rtepresents shreds of closed covering, enveloping the surface of
a needle-shaped leaf. Such a form of the cuticle shreds in the maceration products
fully corresponds with the presence in vertical section of cross sections of needles,
surrounded by cuticle.

The remains of plant tissues with well’ preserved cell structure are to be seem
in the coal only in the form of small lenses of xylovitrain or siructural vitraim.
The remains of cell structure are in most cases indistinct. The external edges. of
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the sections of lenses are indistinct and confused with the surrounding
groundmass.

Fusain and fusain-like matter of opaque groundmass is practicaily absent in
the. coal. Occasionally single fine fragments or streaks of dark or black shade are
noticed; these are of no importance in the characteristics of the coal.

The bright, relatively homogeneous appearance of the coal is due to the
predominance of colloidal humic matter. Judging by all its microscopic and external
features the coal is typical clarain.

Bright clarain type of coal with the remains of leaf cuticle is characteristic
of this deposit. The predominance of the gelified groundmass and the presence of
a considerable amount of leaves in the initial material as well as the low degree
-of coalification explain the increased yield of tar at low-temperature carbonization.

In comparison to the coals of the Tuar-kyr deposit which they proximate
both in age and deposit, the Yagman coals bear a marked difference  as to their
higher content of hydrogen and high percentage of volatile matters. These distinc-
tions in the chemical composition stand in connection on the one hand with the
predominance in the Yagman coals of the transparent groundmass and on the
-other—with the presence in Tuar-kyr coals of a larger amount of fusain.

The Tuarkyr Deposit

Semi-dull, thin-banded coal
Plate XXXVII, fig. 66

Black, rather brittle, friable coal. The main mass of the coal consists of a dull
granular matter, cut through by thin parallel bright bands. A considerable amount
-of large fusain lenses is noticeable. The coal breaks easily into irregular slabby
lumps with stratification planes covered with a soft soiling fusain.

In thin section the coal is slightly transparent. A great amount of fusain
lenses and a considerable content of lumpy opaque matter are noticeable in the
groundmass. i

The transparent humic matter appears as fine diverging streaks. Cutinized
elements are visible in small numbers.

The attrital matter in coal is rather uniformly intermingled with fusain lenses,
forming layer complexes. In the main mass of attrital areas the thin streaks of
transparent matter are curving round the lumpy block or dark-brown stains of
opaque matter and small xylain and fusain lenses.

The cutinized elemenis are represented by individual exines of microspores.
Usually the microspores are flattened down but remains of their inner cavities may
be discerned. The cuticle is very seldom met with.

Minute fragments of plant tissues scattered through the attrital matter of the
coal are commonly represented by fusain and fusain-xylain. For the most part the
fusain lenses do not preserve the cell structure and appear as entire black stains
with individual irregular lumina. In small lenses Xylain presents a considerable
diffluence of the matter with a collapsed cell structure although by the dark-brown
colour of the matter it approaches even to xylain-fusain. Several lenses and bands
have the same dark brownish-red colouring and in their form and outlines are
stmilar with vitrain.

Large shreds of plant tissues are represented mostly by fusain. Fusain lenses
form entire layers and cover the horizontal surfaces of the coal.

In thin section fusain commonly reveals a somewhat altered structure of cel-
lular tissues. The cell cavities are distinctly visible, sharply outlined, but consider-
ably deformed. The deformation of the cells and the whole structure of the tissue
Is due to the collapse of the cell walls forming in places an entire black mass
without cavities. The preserved cell lumina are diminished and have altered outlines.
Transitions of fusain into xylain are noticed rather frequently.
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The vitrain bands visible in the external aspect of the coal appear transparent
in thin section, are clearly distinguishable from the lumpy attrital matter and often
bear traces of the cell structure of the wood.

The considerable content of fusain and opaque matter in the groundmass
causes the dull appearance of the coal

Notwithstanding the small amount of cutinized elements the coal must be
referred to durain. The characteristic features of durain are: its dull outward ap-
pearance, the abundance of opaque matter in the groundmass and the great amount
-of plant tissues in fusain and xylain state.

The semi-dull coal, rich in fusain, is typical for the Tuarkyr district. Its varie-
ties differ by the content of vitrain bands and by greater or lesser admixture of
clayey matter. But the principal characteristic—a great content of opaque matter
in the groundmass and a considerable quantity of fusain —remain common to all
varieties.

The coal of Tuarkyr district belongs to the Jurassic age as the coals of the
Yagman deposit. The botanical composition of the coals is one and the same as
shown by maceration. The difference in the types of coal of these deposits points
to the difference in processes of the formation of the coal.

CENTRAL ASIA (FERGHANA)
The Sulukta Deposit

Dull homogeneous coal
Plate XXXIX, fig. 67

Dull coal of a black colour getting brown on exposure, relatively homoge-
neous, chiefly loose. The main dull matter consists of broken elements closely
compressed together. The soft character and the capacity of soiling points out to
the presence and considerable development of fusain. The latter is obviously regu-
larly distributed without any definite orientation, which is the cause of the earthy
character of the coal, its irregular ftacture with a grained fracture plane.

In thin section the coal is poorly transparent or opaque. Its microstructure
presents a combination of fusain, xylain-fusain, xylain and xylovitrain tissues differ-
ing in shades and form of cell lumina, The cementing matter even in separate
streaks as a rule is lacking and occurs only in exceptional cases. Cutinized struc-
tural elements and mineral inclusions are also absent.

Xylain tissues are predominant. By transmitted light they appear semi-trans-
parent and brown in colour, by reflected light they show a low relief and a greyish
shade. A gradual transition of xylain tissues to tissues of the xylovitrain type is
noticeable. The fusain, xylain-fusain and xylovitrain-fusain tissues are opaque in
transmitted $ight and almost inseparable one from another. By reflected light fusain
differs by a lighter shade and more pronounced relief.

The coal is a combination of shoot elements in different state of alteration.
In external appearance the fusain-xylain tissues composing the entire mass of the
matter and recognizable only under the microscope, are revealed in the dull char-
acter, friability and brittleness of the coal.

In the Sulukta deposit the given type constitutes the main mass ot the
seam. -

At the decrease of the amount of fusain tissues and corresponding increase
of xylain and xylain-vitrain ones the coal becomes brighter and passes into the
xylain variety. At the increase of the number of red streaks, usually rarely encoun-
tered, the coal assumes a striated structure and approaches to Kizil-Kiya dull

type.
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The Shurab-Deposit

Semi-bright striated coal
Plate XL, flg. 68

In its outward "appearance the coal is characterized by a black colour, dark-
brown streak, lightness, rather considerable compactness and thinly-striated consti-
tution which becomes in some areas almost entirely homogeneous. As mineral
inclusions, thin intercalations enriched by argillaceous material are usually met
with, In some places the coal breaks with a conchoidal fracture. On the jointing
plane small eyes including in their centre a pyrite film are observed.

In thin section the coal is well transparent and represents a transparent red-
brown groundmass of indistinctly Iumpy structure in which pollen and microspores
are regularly scattered. The latter are arranged parallelly to the stratification plane
in the form of thin, yellow bands.

The cuticle in the form of fine slightly wavy fragments is very seldom met
with. From stem parts of plants, small lenses of vitrain, rarely of xylain and more
rarely of fusain are predominant. Vitrain -is appearing in the form of small lenses
with a distinctly discernible structure and with annual rings. The xylovitrain has
no distinct outlines and is nearly confluent with the groundmass. Fusain appears
in the form of fine fragments very seldom preserving the cell structure. According
to its microstructure the coal may be classified as microspore durain-clarain,

Large, macroscopically visible remains of woody tissues are represented solely
by lenses of vitrain. Under the microscope they very often display traces of struc-
ture, The cell cavities are sometimes filled up with resin. :

In the outward appearance the predominance of the transparent groundmass
with a rather large number of spores is revealed in the semi-bright character of the
coal. The lenses of vitrain correspond to bright streaks which break the homoge-
neous character of the coal. )

According to its outward appearance (semi-bright character) and to its micro-
scopic structure (transparent groundmass, considerably enriched with microspores)
this coal must be referred to the semi-bright durain-clarain type.

In the Shurab deposit it occurs in scanty amounts and is concentrated chiefly
in the upper and lower parts of the seam. Very close to it stands clarain, composed
chiefly from stem elements and being distinguished almost exclusively in its micro-
scopic structure and not in its outward appearance and chemical properties.

Dull homogeneous coal
Plate XL, fig. 69

In its outward appearance the coal is homogeneous, mostly loose and friable,
dull, black in colour; on the surface it soon acquires a brownish tint. The elements
constituting its dull mass are finely crushed. A great brittleness manifesting itself
in the property to soil and to crumble at the Jeast touch, indicates the presence in
the whole mass of the coal of a large amount of fusain. The Ilatter is distributed
regularly, but has no definite orientation, this evidently being the reason of the
coal breaking into pieces of irregular shape. The ground matter of the coal is some-
times pierced by extremely thin (1.0—1.5 mm) dull lenses of fusain and more bril-
liant ones of xylain; they both form the striated character. From mineral inclusions
it is necessary to note the presence of regularly distributed small nodules of pyrite
having a diameter up to 3 ¢m, and of the secondary gypsum filling up the fissures
of up to 1 em in width.

Under the micrescope the coal represents a fusain-xylain aggregate altogether
devoid of transparent or opaque groundmass. The cementing matter in it is absent
and only closely touching each other, fragments and shreds of fusain and xylain
are observed in different directions. Other constituents in the given type of coal
are, as a rule, absent.
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In transmitted light, owing to the unsufficient thinness of the thin section,
approximately 50/, of all tissues pass for fusaln. In reflected light, according to
their structure, the majority of tissues should be ascribed to xylaint, This is indicat-
ed by the swollen walls, and small cavities of cells, the low relief and the greyish
tint. Fusaip in the polished section with immersion is of.a lighter colour, in com-
parison to xylain tissues, and has a more markedly pronounced relief.

As to its microstructure, the coal may be referred to the homogeneous type
of coal which consists of fusain and xylain tissues with a predominance of the
latter. Large, visible to unalded eye, woody tissues are nearly absent. Fusain-xylain
tissues constituting the whole mass of the coal and visible only under the micro-
scope are manifested in the outward appearance in the duil character, brittleness
and friability of the coal.

Separate, more distinctly outlined and regularly orientated lenses of xylain or
fusain are revealed in thin streaks without microscope.

In the Shurab deposit the dull type of coal is predominant, and constitutes
the principal bench of 10—12 m in thickness of the coal seam. Very close to it
stands the xylain type of coal which is distinguished by a semi-dull lustre, alto-
gether homogeneous character and xylain and xylovitrain microscopic structure.

Kizil-Kiya Deposit
Dull striated coal
Plate XLI, fig. 70

The coal is black in colour, getting somewhat dark-brownish on the suriace,
dull, brittle and rather friable. The dull coal matter is rather uniformly cut through
by bright, semi-bright and dull lenses thus forming a striation which not infre-
quently passes into fine banding. Mineral inclusions are almost absent, as a rule.
The friability and the brittleness of the coal prove the fusain presence,

Chemical composition

Proximate analysis Ultimate analysis Deéﬁminag&gsof
p;:;;:li;;d Moisture-free Dry ash-free Dry ash-free
Moisture Ash Sulphur C ’ H N ‘ O+8S Humic acids

19.24 7.73 0.81 79.49 ‘ 3.66 0.69 ‘ 16,16 42

In thin section the coal is poorly transparent. A predominance of fusain,
xylain and xylovitrain tissues cut by streaks of varying sizes is observed. Fusain
tissues appear in lenses and fragments of different sizes, black in colour and
sometimes with well preserved cell structure, Often instead of fusain appear xylo-
vitrain-fusain. Xylain and xylovitrain occur still more often and are predominant.
In thin section they are of a dark-brown colour and slightly transparent. The pre-
dominance of xylain tissues is especially sharply shown in reflected light. Owing
to their relief and shade one may discern, that the greater part of fragments in
transmitted light claimed to be fusain, proves a xylain in reflected light. In polished
sections the xylain tissues are of a greyish tint, almost devoid of any relief and have
somewhat swollen cells. Fusain is of a lighter shade and has a more pronounced
relief. All woody tissues are compactly pressed one to another and form a fusain-
xylain-xylovitrain aggregate. Streaks cutting the coal are chiefly thin, completely
homogeneous, vitrain-like and of a yellowish-brown colour. They separate and, at
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the same time, cement the woody tissues and are mostly situated parallel to the
bedding, stili, sometimes, go separate ways. Cutinized elements in the form of
microspores and cuticle gathered in folds are accidental and occasional, -

Pyrite grains and some elements of clayey material occur as mineral inclu-
" sions, but they are relatively rare. Large, visible to the naked eye woody tissues
are shown as fine vitrain lenses and extremely rarely as fusain. Under the micro-
scope the larger vitrain lenses usually reveal neither struchure nor even a lumpy
character, but fusain shows sometimes the cell structure in a relatively well pre-
served state, ‘

In external appearance the prevalence of fusain, xylain and xylovitrain is
manifested in the dullness and brittleness of the coal, the thin bands of transparent
matter macroscopically appearing as bright lenses.

Judging by the external appearance (dullness and brittleness) and by the
microscopic structure (predominance of fusain, xylain and xylovitrain with thin
transparent streaks) this coal may be classified as 2 striated fusain-xylain type.

At the decrease of the amount of bright streaks and corresponding ‘increase
of the percentage of fusain-xylain tissues, the coal assumes a more homogeneous.
character and passes into the dull homogeneous fusain-xylain type of coal met
with in the Shurab and Sulukta deposits. On the contrary, at the increase of the
amount and width of red streaks and corresponding decrease of the percentage of
fusain-xylain tissues the coal assumes a banded not striated appearance analogous
to that described in the Kok-Yangak deposit,

The dull striated coal constitutes .a considerable part of the seam in the Kiril-
Kiya deposit.

Dull banded coal
Plate XL, fig. 71

Dull, rather compact coal of dark-brown colour, with banded structure. The
main dull matter is predominant, It is rather homogeneous in spite of separate
irregularly distributed, thin and more brilliant streaks. In the predominant dull
matter we see lenses of semi-bright and of a duller variety of coal from 0.3 to
1.5 em in width and up to 15 ¢m in length. The dull lenses are of intensively
black colour, they have a distinct fibrous structure and a greasy lustre.

Both kind of lenses are arranged parallel to the bedding plane. Mineral
inclusions occur almost exceptionally as pyrite confined to lenses of the dull
fibrous coal.

In thin section the coal consists of three constituent elements: of durain with
a semi-transparent groundmass and a great quantity of cutinized ' elements, of an
aggregate of fusain-xylain tissues cut by transparent streaks and of vitrain.

Durain, and in several cases clarain-durain, represents a combination of
groundmass, spore exines and pollen, lenses of fusain and vitrain. The ground-
mass is semi-transparent, of a brown colour and under a strong magnification
(X 150) shows a lumpy structure. Exines of microspores and pollen in the form
of thin yellow bodies are irregularly distributed in the groundmass either as large
accumulations or in smail quantities. The groundmass is irregularly cut by lenses
of vitrain. The latter are thin, of a limited extension and have an orange-brown
colour. Fusain fragments are relatively fine, mostly with damaged cellular structure.

Large lenses of bright and dull coal visible to the unaided eye and forming
the banding represent the remains of woody tissues being in state of vitrain and
fusain-xylain, Under the microscope vitrain appears orange-brownish coloured, more
often homogeneous and structureless, though not unfrequently structural and cut
by fissuring. The fusain-xylain tissues represent black and dark-brown fragments,
closely pressed together, sometimes with a well-preserved cell structure, sometimes
almost without the latter. They are almost always cut by an orange, more often
by an orange-brown transparent matter.
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In external appearance the predominance of durain is manifested in its dullness:
and relative compactness; the transparent vitrain corresponds to bright lenses, the:
semi-transparent and opaque fusain-xylain—to fibrous, intensively black and dull
lenses. The coal represents a combination of durain, vitrain and xylain-fusain.

In the Kizil-Kiya deposit this type of coal constitutes a bench 1 m thick of
the lower part of the seam. It does not pass into other types except in some cases.
of a claraindurain character of the predominant dull matter and a somewhat
different combination tas regards quantity) of vitrain and fusain.

The Kok-Yangak Deposit

Bright homogeneous coal
Plate XLII, fig. 72

A compakt black coal, relatively homogeneous, The coal matter is bright,.
finely striated. The vertical fracture is even, the fracture surface smooth. The main
mass of coal consists of a brilliant matter irregularly cut through by still brighter
streaks 1—2 mm wide.

In more uniform sections elements of conchoidal fracture are observed. By its
general appearance the coal is a clarain.

In thin section the coal is well transparent, representing sometimes perfectly
transparent matter in which microspores and pollen are uniformly scattered through-
out. The transparent reddish-orange groundmass when magnified 200—250 times
reveals lumpy structure. Cutinized elements are represented by shreds of pollen
and microspores and by cuticle. Microspores and pollen are regularly arranged
parallel to the bedding plane in form of thin short bands of vivid yellow colour.
They compose approximately 6—7¢, of the groundmass. By means of maceration
it was ascertained that the amount of pollen and microspores was approximately
the same. Among the poilen forms belonging to conifers and cycadophyts were
observed. Cuticle occurs mostly in separate orange-yellow straight shreds and only
occasionally show closed contours. As yellow inclusions apart from the cutinized
elements, are encountered bodies of a somewhat lighter shade, and larger than the
spores; they may be sooner classified as resinous bodies. The stem elements are
represented by vitrain, more rarely by xylovitrain, and extremely rarely by fusain.
Vitrain occurs in orange-red homogeneous, rather conspicuous lenses. Xylovitrain
represents a lumpy matter containing no inclusions and almost confluent with the-
surrounding groundmass. Fusain, in fine fragments, is rare.

Large particles of woody tissues visible to unaided eye are represented by
vitrain and xylovitrain. Under the microscope the former sometimes reveal a well
preserved cell structure, but are more often structureless. The second are lumpy.
In the external appearance the predominance of transparent matter is reflected in
the brilliant character of the coal and in its compactness. The lenses of vitrain
appear in streaks.

According to its external appearance (lustre and compactness) and microscop--
ic structure (transparency of the groundmass and the regular distribution of the
6—7 °/, of microspores) this type of coa! belongs to the durain-clarain type. At the
increase of percentage of transparent matter and corresponding decrease of the
amount of microspores the coal passes into a pure clarain which is also widespread
in the Kok-Yangak deposit. The type described constitutes approximately 50%, of
all Kok-Yangak coals. Besides the first seam it occurs in the seams: “Nulevoy®,.
,Shestoy“ and “Moshchny*.

Semi-bright striated coal
Plate XLH, fig. 73

Semi-bright, compact, relatively homogeneous coal, black in colour. The semi-
bright main matter is uniformly cat through by more bright lenses 1—3 mm wide,
forming a striation which sometimes passes into banding. Fracture irregular, frac-
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ture surface smooth. Mineral inclusions in. the form_of.separate, relatively large

lenses of coaly shales.
Chemical composition

Proximate analysis | Ultimate analysis (R Eﬁiﬁ:}l"?g&’;

1 i‘:g,'g[?' Moisture-free Dry ash-free Dry ash-free

!4 A S C H. N ' O+S |V Vol. matt.] Humic acids
10.44 6.01 | 0.38 79.27 5.53 1.62 ‘ 13.18 43.38 traces

In thin section the coal is extremely transparent and presents a combination
of transparent groundmass with a smail quantity of cutinized elements and lenses
of vitrain. The groundmass is homogeneous reddish-orange in colour, The cutinized
elements appear as fine, flattened, light-yellow broken microspores and pollen,
considerably rarer as shreds of slightly wavy cuticle. Stem elements are noticeable
in the form of vitrain and fusain lenses. Vifrain characterized by its extreme homo-
geneity, reddish-orange colour and almost complete absence of outlines. The sur-
rounding groundmass is almost confluent with it and may be distinguished oniy
by fissures and by absence of inclusions and lamination. The lenses of fusain are
mostly fine with a well preserved cell structure. Large woody tissues, visible macro-
scopically, are almost lacking with the exception of separate small shiny bands of
bright coal, appearing under the microscope as an almost homogeneous vitrain.

The predominance of transparent groundmass with a very small number of
inclusions, is expressed externally by the semi-bright compact character of the
coal. The striation is due t6 vitrain lenses. The coal is a typical clarain.

In the Kok-Yangak deposit this type of coal constitutes almost the whole of
the seams ,Moshchny* and Ne Six, the greater part of the seam Ne 1 and sepa-
rate layers of the seams Zero and Ne Five. At an increase of the content of the
microspores and pollen and at a corresponding decrease of vitrain lenses, the coal
grades into a durain-clarain homozeneous type.

Semi-dull banded coal
Plate XLil], fig. 74

Compact, black, semi-dull banded coal. Vertical fracture even, fracture face
fine-granular. The main mass of the coal consists of a semi-dull matter, in
which well marked irregularly distributed lenses of bright coal up to 1 em wide
forming the banding, are cut by a perpendicular fissuring. Apart from these lenses,
the semi-dull mass is pierced through by thin lenses of bright and dull coal, up to
1 mm wide, causing its striated appearance. As mineral inclusions pyrite is to be
met with, in the form of small elongated concretions.

In thin section the coal in not quite transparent. By its microstructure it repre-
sents an accumulation of fusain-xylain tissues cut along by extremely thin gelified
streaks alternating with wider lenses of vitrain and very rarely of clarain.

The coal is almost exclusively composed of shoot elements, a part of which
is in a state of fusain and the other in a state of xylaln, xylovitrain and vitrain.
Fusain occurs in rather large lenses with well preserved cell structure. It alternat-
€s with lenses of xylo-fusain or dark-brown xylain or xylo-vitrain which are predo-
minant and represent rather large lenses with well preserved plant structure. Brown
lenses of xylain, xylovitrain and fusain -are often separated one from anocther by
red uniform thin streaks, sometimes having a fluidal character. They are not arrang-
ed strictly parallel to bedding plane but at random and not only between the
fissue particles but in the tissues themselves. These thin streaks represent. a
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continuation of vitrain lenses, and are all_of brownish-red colour mostly quite homo-
geneous. By not having a strictly lenticular shape they differ from the typical
vitrain, though their matter is of a vitrain-like nature. Sometimes these red bands
represent a claraln with visible inclusions of fusain, xylain and xylo-vitrain. Cutin-
ized elements in the form of exines of spores, pollen and cuticle appear accident-
ally, and as a rule are almost completely absent.

Large remains of woody tissues visible to unaided eye are represented almost
exclusively by bands and lenses of vitrain; under the microspore they do not reveal
any structure and are quite homogeneous. In external appearance the predomi-
nance of xylain and fusain tissues is expressed in dull character of the coal, and
in graining in its fracture face. Bands of transparent matter appearing in_brilliant
streaks form the striation, and wide bands of transparent matter form the banding.

In the Kok-Yangak deposit the given type of coal occupies but a small area
and occurs in layers 0.10—0.30 m thick, particularly in the 1 and V seams.

The Naryn Deposit
Semi-dull banded coal
Plate XLIV, fig. 75

Semi-duli, compact black coal with banded structure. The main semi-dull matter
is predominant. Brighter fine streaks impairing its reiative homogeneity are regu-
larly distributed throughout it. Apart of them, lenses and bands of bright coal from
0.2'to 0.7 cm in width and up to 10 cm in length as well as lenses of dull coal
from 0.1 to 0.5 ¢m in width and up to 5—6 cm in length are also to be found in
the coal. The dull coal is soit, soiling, with visible fibrous structure and of a greyish
shade. The brilliant lenses occur in larger quantities, than the dull ones and all of
them are irregularly distributed in the maimr semi-dull matter.

Under ihe microscope three constituents are also shown. On transmitted light
the main matter is translucent and presenis a combination of reddish entirely
homogeneous transparent lenses and streaks with semi-transparent lenses of
clarain-durain. The groundmass of the latter is reddish-brown in colour and of a
lumpy structure, poorly translucent. Exines of microspores and pollen of vivid
vellow colour are rather uniformly distributed throughout it, as well as black angular,
rather fine fragments of fusain, separate resinous bodies and fine white mineral
inclusions in the form of separate grains. All together they represent durain alter-
nating with a vitrain-like matter.

Large lenses of bright and dull coal visible to unaided eye represent the
remains of woody tissues in a state of vitrain and fusain-xylain. Under the micro-
scope vitrain is ‘mostly structureless, but sometimes well preserved cell structure
is observed. Fusain lenses appear under the microscope as an aggregate of xylain,
fusain and xylovitrain-fusain. All fragments are pressed compactly one against
another and cut by thin gelified streaks, The fusainized elements often show the
remains of well preserved plant structure in the form of annual rings and cell
formation. In externai appearance the predominance of durain constituent is reflect-
ed in its semi-dullpess and compactness. The xylain-fusain aggregate corresponds
to dull fibrous greyish inclusions, the homogeneous or structural vitrain — to bright
bands or lenses.

The coal Is an aggregate of xylain-durain, vitrain and fusain-xylain.

In the Naryn deposit it constitutes almost all the IV, the I, and the 1l

seams.
KARAGANDA COAL DISTRICT
Semi-bright banded coal
Plate XLV, fig. 76

A semi-bright coal, homogeneous in its main mass, with large lenticular inclu-
sions of a bright pitch-like coal. Pieces of bright coal sometimes reveal in fresh
fracture a wood structure with annual rings.
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In thin section the coal transluces with a reddish-brown shade, due to the
prevalence of structureless humic matter. The better preserved plant remains are
seen in the form of lenses of structural vitrain with well marked rings of the autumn-
al and spring woods. The piant tissues occur mostly in the form of elongated
" xylovitrain lenses separated by a thin palisade cuticle shown in cross section. Some
of the plant remains are deformed and appear as lenticular bands bordered by
cuticle on one side only. The other part of these lenticular inclusions is confluent
with the structureless groundmass. '

The latter constitutes the imain mass of the coal and has a heterogeneous
structure. Dark-brownish baunds are noticeable in it as well as streaks of yellow-
orange matter. The latter represents, apparently, the diffluent remains of resins.
Their products of decomposition are partly mixed with the humic groundmass,
imparting to it lighter shades.

The brownish tint of some parts of the groundmass is probably caused by
the presence of mineral admixtures. The imperfect brilliancy of the external appear-
ance of the coal can be explained in the same way,

The described type of coal is a clarain formed frem lignin-cellulose plant tissues.

It constitutes the greatest part of the seam “Fedorovsky®.

Semi-dull homogeneous coal
Plate XLV, fig. 77

A semi-dull compact and homogeneouns coal, cracking when drying. Colour
brown-black. On the surface parallel to the bedding fragments of fusain are obsery-
ed, more rarely fine broken plant shoots transformed into coal. -

In thin section the coal translices with a dark-brown tint. The microscope
reveals the heterogeneous structure of the coal. A large quantity of intimately
. interstratified shreds of cuticle is seen in’the form of thin bands yellow or orange-
yellow in colour along the bedding plane. Some of them are bending round the
fine lenses of red-brown humic structureless matter (or xylovitrain). These lenses
are the remains of leaves or shoot parts of plants. Besides the cuticle shreds, may
be noticed fine yellow inclusions (spores) which in thin section cut across the
bedding appear in the form of minute streaks. Larger oval-lenticular inclusions are
the remains of resin which took part in the composition of plants. Only a small
part of plant tissues is preserved in the form of broken branches or leaves with
cuticle intact. The plant tissues are mostly disorganized and decomposed. The de-
posit has been enriched by more resistant to the decomposition resins and cutinized
plant fragments. The half decomposed fragments of lignin-cellulose tissues have
lost their cell structure, and become interlaced forming a more or less homogeneous
groundmass. A lumpy character is seen in some parts of the groundmass as well
as darker shades. Besides that the presence of fine inclusions of irregular shape
and black colour must be pointed out. They are fusainized plant remains with an
indistinct cell structure. Owing to the abundance of structural elements this coal
must be classified as durain.

At maceration the pollen of the Cycadophyta and Conifera was successfully dis-
engaged which points to the Mesozoic age of the brown coals of the Karaganda region.

The described type of coal occurs mainly in separate intercalations in turn
with other types of coal.

KUZNETSK BASIN

Conglomerate Series Coals .
Bright indistinctly-striated coal
" Plate XLVI, fig. 78

Bright coal with a piichy lustre, almost homogeneous. The vertical fracture

has a faint, fine striated appearance. The fracture is smooth, partly conchoidal.
- In thin section predominance of transparent Homogeneous groundmass is
noticeable. A few spore exines and scanty strips of cuticle are scattered amid the
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groundmass. In transmitted light the latter has a bright orange-red tint. The ground-
mass consists of a homogeneous matter; the slightly lumpy character, noticeable in
thin section is mainly due to the unevenness of polished surface. In places areas
and bands are met with, having darker tint, but no regularity in the arrangement
of these portions is revealed.

Structural elements in the coal are represented exclusively by exines of spores
or pollen and strips of cuticle.

The spore exines are fine, strongly flattened and scattered throughout the
grrilundmass. They are of a light-yellow colour and have rather sharply defined
outlines,

The cuticle occurs in form of separate shreds or closed strips bordering the
lenticular area of a vitrain-like matter. Such lenses surrounded by cuticles corres-
pond to the cross-section of a narrow leaf. The cuticle is often of a slight orange
tint and has somewhat confused outlines, which is an evidence of its beginning of
swelling and decomposition. Such a sweflling is often observed in coal with pre-
vailing amount of gelified matter. Decomposition of the substance of the spore
exines is far more rarely observed.

No structural remains of plant tissues were observed in the coal. The presence
of fusain is not notified neither in thin section nor in hand specimen. Owing to
the predominance of the transparent and vividly coloured groundmass and insigni-
ficant amount of structural elements the coal assumes the appearance of a typical
clarain. The external homogeneity, the semi-conchoidal fracture and the pitchy
lustre of the coal are bound up with its prevailing composition of homogeneouts
gelified matter. The cutinized elements are so thin that they form only a very
insignificant part of the whole mass of coal. Their presence is revealed only by
the slightly striated appearance of the vertical fracture surface.

The clarain type of the coal was noticed in the majority of the investigated
specimens of the Conglomerate series.

Semi-dull laminated coal
Ptate XLV], fig. 79

In external appearance the coal is black in colour, compact and has a finely-
laminated structure. It is dull in horizontal surfaces and faintly lustrous in vertical
fracture. The surface in vertical fracture is smooth, indistinctly striated. The lami-
nated structure of the coal is revealed in pieces forming laminae of small thickness.
On the bedding planes fusain is noticeable,

In thin section numerous cutinized elements are uniformly arranged in layers
amidst transparent humic matter.

In transmitted light the groundmass of the coal has a rather dark brownish-
red colour and a lumpy structure. The latter gives a kind of heterogeneous char-
acter to the groundmass. Some of the streaks are especially intensively coloured
and very transparent in thin section.

The structural elements of the coal consist of numerous exines of spores and
pollen, streaks of cuticle and fragments of plant tissues retaining traces of cell
structure, ,

The spore exines appear as thin and fine strongly compressed forms. The
maceration of the coal by means of Schultze's solvent revealed that the majority
of these exines belong not to the spores, but to the pollen. Among the latter
numerous specimens of the pollen of conifers and cycads characteristic of Jurassic
period were observed.

Cuticle is met with in great abundance. The shreds of cuticle frequently
attaln a considerable length and usually have well defined outlines. Strips of cuticle
continuously encircling areas of vitrain-like matter are also frequent. These areas
correspond to the cross sections of leaves or needles with preserved cuticle and
mesophyllum transformed into a gelified humic mass.
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. This mass has sometimes an indistinctly lumpy character due to the imper-
fect confluence of individual gelified cells in the general mass. In several cross
sections the inner edge of the cuticle preserves clear indentation corresponding
to the location of the epidermis cells. In the products of the maceration of the
coal numerous shreds of cuticle were met with, bearing perfectly preserved impres-
sions of epidermis structure.

In thin section all the cutinized elements are of a vivid yellow colour, because
of the low degree of coalification of this coal.

The semains of plant tissues in the coal are represented by fusain, xylain,
xylovitrain and vitrain. ,

Vitrain has a lenticular and banded shape perfectly separated from the main
mass. It is distingnished from the groundmass by the more compact character of
its matter, and often by its more vivid colour.

Usually, faint remains of cell structure of the tissues are visible in vitrain
lenses. The intermediate stages between xylovitrain and vitrain are the lenses and
bands of columnar rows of cells. The compressed character of the cells, their elon-
gation in tangential direction and the regular arrangement of their. rows resemble
the structure of bark tissue. Fragments of that kind of tissue are noticeable in the
coal in great numbers. Besides them a typical xylovitrain with an irregular lumpy
structure is also common.

Xylain occurs rather rarely. Fusain is represented by isolated lenses standing

out sharply amidst the groundmass. Its quantity is comparatively small.
- The transparency and the colloidal character of the groundmass cause the
slight lustre of the vertical fracture. But the great amount of cutinized elements
imparts compactness and decreases the lustre of the coal. Thus, externally, and
by its microscopic features the coal has the appearance of a durain.

The bright-yellow colonr of the cutinized elements and the abundance of
gelified fragmentary tissues with a preserved cell structure points to the low degree
of coalification of the coal. By moisture (16.31%,) and volatile matter content
(69.28%,) the coal must be referred to the group of brown coal. This does not
contradict the microscopic siructure of the coal. However, the chemical composition
- may be somewhat changed through weathering, the coal being taken from a shal-
low heading. By its microstructure this coal may be referred to a type transitionary
between brown coal and bituminous coal.

In some of the samples of Kuznetss bassin Jurassic coals investigated the
durain type of coal was less in quantity than the clarain type. By reason of the
incomplete, occasional character of the samples examined, the distribution of the
durain type of coal in the conglomerate series remains unsufficiently cleared.

IRKUTSK BASIN
The Cheremkhovo Deposit

Semi-bright homogeneous coal
Plate XLVIJ, fig. 80

The coal is of biack colour, very compact, semi-bright relatively homoge-
neous. The streak is dark-brown. The fracture irregularly angular. Some of surfaces
of specimens are covered by eyes. The groundmass of the coal consists of semi-
bright matter with rather uniformly distributed thin (1 mm) bright lenses, forming
the banded appearance of the coal. Sometimes these lenses being 2 to 3 mm thick
are more conspicuous. By its outward appearance the coal belongs to clarain.

In thin section the coal consists of a transparent groundmass with a small
amount of inclusions of cutinized particles and shoot tissue elements. The ground-
mass of the coal is red, in thinner parts of the section —orange-red, at a low
magnification it Is quite homogeneous and shows a eolloidal character, At a higher
magnification (3XX300~~400)—one can discern that it consists of isolated red lumps,.

164



‘often cemented by a lighter coloured matter. The cutinized elements are represented
by strips of cuticles and exines of microspores and pollen. In vertical section of
_ the coal they are scattered throughout the groundmass as single debris in the shape
of thin bright-yellow strips. The maceration by means of the Schultze reagent
disengages, besides microspores, isolated conspicuous round and ellipsoidal bodies
mainly belonging to the pollen of Cycadophyta. In section the cuticle is seen as
rather long, slightly undulated strips of yellow or orange colour. The indentation
is preserved not everywhere. The shoot elements are represented by structureless
vitrain, structural vitrain and xylovitrain. A part of these elements shows the fea-
tures of tissues of bark. Xylovitrain occurs most frequently. The portions of xylovit-
rain are coalescent with the surrounding groundmass and show no distinct outlines.
“The walls of former cells are nearly completely swollen and some cavities of former
cells reveal no definite shape. Large, visible to unaided eye remains of xylain
tissues are represented by small lenses of vitrain, frequently revealing under the
microscope traces of cell” structure of the structural vitrain and xylovitrain type.
By its microstructure the coal belongs to clarain. The predominance of transparent
ground mass, visible under the microscope, is in the external appearance expressed
by its semi-bright character. In other basins, where the coals reach a higher degree
of coalification, the same microstructure corresponds to the bright type of coal.

By its characteristics revealed under the microscope and to unaided eye the
described type of coal represents a clarain of a low degree of coalification. The
semi-bright type of the coal in the working part of the ,Principal Seam® in the
Cheremkhovo basin is the most widely developed type and predominant quanti
tatively.

Semi-dull homogeaeous coal
Plate XLVII, fig. 81

The coal is black with a brownish tint. The streak is dark-brown. The coal is
compact, relatively homogeneous. The groundmass of the coal consists of semi-dull
matter with rather uniformly scattered thin (1 mm) lenses of bright coal, producing
the striated appearance. The lenses attain occasionally from 1 to 2 mm in thickness.
The fracture is smooth: The broken surface is sometimes very fine granular, Grains
of pyrite are scattered throughout the whole mass of the coal.

In thin section the groundmass of the coal appears rted with brownish tint,
with a great amount of mineral inclusions and containing a few structural elements.
The groundmass is of lumpy character, consists of isolated red lumps, frequently
cemented by a brighter humic matter, occasionaily closely packed tozether. The
cutinized elements are represented by the exines of microspores, megaspores, polien
and shreds of cuticle. The megaspores are very few and occur as yellow smooth
wholly preserved or broken exines. In the vertical section of the coal the micro-
spores and pollen are scattered through the groundmass as isolated thin yellow
sireaks — striations. The maceration reveals, that the most part of these exines be-
longs to the pollen of Cycadophyta.

The cuticle occurs as isolated bands of more or less large extension, some-
times as accumulations of slightly undulated parallel bands. The indentations are not
preserved in all specimens. The stem elements are represented by lenses of both,
structureless and structural, vitrain, xylovitrain, partly derived from the bark tissue,
and very rarely, by minute scraps ot fusain. The cellular structure of the latter is
in a rather good state of preservation. Xylovitrain often coalesces with the
surrounding groundmass. The walls of former cells are completely swollen and there
are no lumina in place of former cell cavities.

Minute algae of oval shape and of light yellow colour revealing at magnifi-
cation of 250 —300 a recognisable cell structure, occur among other structural ele-
ments rarely and in small number. The mineral inclusions are most essentlal ele-
ments in the semi-dull type of coal. The groundmass is pierced by small pockets
and lenses, and layers of clayey material. The latter is of a greyish-yellow colour
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in transmitted light, but consists predominantly of isolated minute grains. Observed
by crossed nicols one part of them has undular extinction and may be referred to
quartz, the other part—to kaolin grains. A brownish tint is added to the ground-
mass by the highly dispersed part of mineral inclusions.

~Relatively laige, visible to unaided eye remains of wood tissues, represented
by thin lenses of vitrain, reveal under the microscope the traces’ of structure and
correspond to structural vitrain and xylovitrain.

By its microstructure the coal of this type belongs to clarain coals with large
amount of mineral inclusions. The predominance of the transparent groundmass
with large amount of mineral inclusions seen under the microscope, in external
appearance is expressed by the semi-dullness of the coal and its greater specific
gravity.

By its semi-dullness and microscopic transparence of the groundmass con-
taining mineral inclusions this coal belongs to the ash clarain. At the reduction of
the amount. of mineral inclusions and accordingly increasing amount of the humic
matter the coal becomes semi-bright and by its microstructure may be referred to
the pure and typical clarain of a low degree of coalification. By its amount and
distribution the semi-dull type of coal.takes a second place in the working part
of the “Principal Seam* of the Cheremkhovo deposit. The semi-bright type of coal
is much more widely distributed.

Slabby-foliated coal
Plate XLVIII, fig. 82

The coal has a slabby-foliated structure, but splits badly in thin plates. The
horizontal surfaces are completely dull of a dark-brown colour, locally thin leaf-like
bodles are noticeable, Shiny black lenses of vitrain are visible on the vertical planes.

In thin section the coal is very transparent. An alternation of yellow bands
of cuticle with the gelified tissue is noticeable, mainly in the form of vitrain and
xylovitrain. The cuticles are arranged in closely compressed and slightly undulated
parallel rows. Owing to the confused outlines of these rows of cuticle they are
often confluent and form a groundmass of a bright yellow colour. At magnifying
600 times the colioidal structure of the groundmass may be discerned. The fact of
the issue of thin stripe of typical cuticle with well preserved indentation from the
bright-yellow bands, proves the formation of the latter in connection with the
diffluence of the cuticle,

The vitrain and xylovitrain lenses are distributed amidst a yellow groundmass
made of the cuticle. They belong not to the remains of wood tissues, but to the
gelified inner part of leaves. The vitrain and xylovitrain lenses display a great
variety of sizes from the minutest lumps up to the visible to unaided eye. Vitrain
occurs in two types: as usual lenses with a completely homogeneous and colloidal
matter, and as a structural vitrain with a visible cell structure. Xylovitrain appears
in the shape of lenses with visible separate lumps, the result of the swelling of the
cell walls, the cavities of which are completely confluent and indiscernible. Fine
grains of pyrite also occur as mineral inclusions distributed among the cuticle.

In the external appearance of the coal the presence of diffiuent and confluent
cuticles is manifested by the tabular and dull character of the horizontal surfaces
at which the coal generally breaks and which are the surfaces of the cuticles.

In the external appearance the vitrain and xylovitrain lenses are manifested
by the brightness of separate bands, clearly visible on the vertical planes.

According to the macroscopic evidence (the slabby and foliated structure) and
microscopic structure (the prevalence of cuticle and vitrain and xylovitrain lenses
amid it) this type of coal may be referred to the cuticle-durain or cuticle-liptobio-
lith type, which has an affinity with the Barzas slabby liptobiolith.

An increase of the bright constituents in the coal (vitrain and xylovitrain)
Corresponds to a decrease in the amount of cuticle, the coal assuming a brilliant
almost homogeneous character. Under the microscope we see in such cases not
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the isolated vitrain lenses but a reddish-orange groundmass. Separate shreds of -
cuticle have the character of inclusions. The coal passes into a bright type of coal
belonging to clarain. .

The slabby-foliated type of coal is very poorly distributed in the Cherem-

khovo deposit.
The Khakharey Deposit

Saprocollite
Plate XLVIII, fig. 83

In external appearance this type of coal is dull, homogeneous, finely grained
and massive (i. e. not stratified), therefore is similar to bogheads. Only its varieties
rich in ash content assume a somewhat laminated and even schistous structure.
Its fracture is almost conchoidal. The colour is dark-brown, the streak 1s yellowish-
brown or light-brown. Its chemical composition is very characteristic. It reveals
a high content of volatile matter, hydrogen and yields a considerable amount of
primary tar, which is characteristic of pure sapropelites.

. . : : Dry distil-
Proximate analysis Ultimate analysis {ation
. : D1y
Air-dry Moisture-free ash-free Dty ash-free
Moisture Ash Sulphur Vol. matt. C - H O+4+N Tar
2.34 6.92 041 80.58 72.16 9.29 18.53 48.13

In its microstructure the Khakharey coal difers from other sapropelites by
some peculiar features. Even at high magnification the microscope reveals no
structure which could be taken for tallems of algae. The entire thin section repre-
sents a yellow structureless groundmass, which, judging by its colour, is of distinctly
sapropelic nature. Minute brown, dark-brown, and almost black fragments of higher
planis are scattered throughout the groundmass. At high magnification thin bands
similar to microspores may sometimes be recognised. In parts the groundmass has
a lens-like structure separating portions of lighter and darker brown matter from
each other. Some of the modern structureless saprocolls are of the same character
and therefore it is proposed to distinguish the Khakharey and such like sapro-
collites as a special group of saprocoliites.

The most minute mineral particles and quartz grains visible under the micro-
scope are sometimes concentrated in separate lenses of the groundmass. Here
rounded and elongated white mineral inclusions similar to coccospheres are also
to be met with.

The dull colour of the coal, its massive structure and fine granular constitution
are in accordance with the structure of its groundmass.

The Khakharey compact saprocollite forms only a thin layer (up to 20 cm) in
the general coal seam which is made up of alternating humic and sapropelic coals.
The latter consist of varieties with a greater ash content and more highly lami-
nated which, by their nature, however, stand near to the above described.

The Matagan Deposit
Saprocollite

Plate XLIX, fig. 84

Black Matagan sapropelite. A light-brown nearly yellow streak. Very compact,
breaking into flags, viscous, easily treated, resembling ebony. Conchoidal fracture.
Dull, lvery uniform lustre. Excessively fine-granular structure, Specific gravity {1.12)
very low,
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Chemical composition

Proximate analysis Ultimat;e analysis Dry distil-
Air-dry Moisture-free Dry ash-free lation
Moisture Asch Sulphur C ‘ H O-+N Tat

1.26 10.14 2,70 78.69 ! 10.41 7.29 ) 48.8 -

This coal is characterized by a high content of hydrogen and a great amount
of tar of a high quality, yielding large quantities of light fractions at distillation.
The thin sections are extremely transparent and have general yellow-orange colout-
ing. The predominant constituent is the groundmass in which are conspicuous fine
blue crystals of mineral inclusions. The structureless matier, however, consists of
fine lenticular lumps elongated along the bedding, now darker, now lighter, thus
imparting the matter a kind of fluidal character. In thinnest sections oval structure-
less bodies indistinctly outlined may be observed amid the groundmass. They
may be taken for decomposed thallumes of algae confluent with the groundmass. In
rare single cases similar cell structure may be discerned in them, but very indistinct.
Because of the loss of algae structure the Matagan sapropelite comes closer to the
Khakharey sapropelite and can be referred to saprocollites or serves as an inter-
mediate type.

Among fine Inclusions in the thin section are met brown or black fragments
of higher plants forming, however, an insignificant admixture.

This fine-granular and homogeneous texture composed of individual closely
agglomerated sapropel lumps determines the compact structure of the sapropelite
itself, its conchoidal fracture and dull lustre. The yellow colour of the groundmass,
the low ash content, the lack of significant admixture of visible humic elements and
the chemical composition prove the pure sapropelic origin of the Matagan coal.
The sapropelite flag constitutes only a part of the thickness of the coal seam.

The Zorino-Bykovskoye Deposit

Humic-sapropelic coal
Plate XLIX, fig. 85

The coal is brittle, homogeneous and of black colour. The structure is mas-
sive, the lustre dull. The coal splits in horizontal and vertical directions forming
flattened spheroidal jointing. The fracture is conchoidal, especlally well marked on
the convex horizontal surface of the joints. The streak is dark-brown in colour.
When a match is applied the coal does not ignite immediately and on taking the
match away it goes out quickly, continuing to smoulder for some time.

Chemical composition

= Proximate analysis Ultimate analysis Dry distillation

£ — .

;"" dﬁ.;& Molisture-free Dry ash-free Dry ash-free Air-dried sample

E .

2 t Mois Volat.| Fix. |Volat| Fix. Semi-
& | ture | A1 [ matt. | carb, matt. | carb.{ © H N j0+S| Tar | Water| Gas coke
1.28) 7.75 13.83| 39.07’ 39.35{ 49.82| 50.18 76.05\ 6.03} 161 I 1631| 144 | 150 98 | 608

g



Character of coke: non caking, powder. :

In thin section a homogeneous compact groundmass of a light-brown colour
is predominant. It contains a large amount of lumps of humic matter, and there~
fore appears to be slightly-Jumpy itself. Even if not purely humic the predominance
of humic matter in it is still quite evident.

The structural elements occurring amid the groundmass are represented chiefly
by microspores and pollen. In the figure they appear in the form of thin streaks
of yellow colour. Among them fine fragments of cuticle are, however, frequently
to be met with. Algae occur in less number. Their bodies have a rounded-ellipsoidal
shape with slightly sinuous edges of the section of the bodies. Pits arranged in
honeycomb order are disposed around the central cavity of the body.

According to morphological features these algae belong to one of the species
of genus Pila. In humic-sapropelic coal they, as well as microspores, are in a bet-
ter state of preservation, than in sapropelic coal “zorinite (see detail inset in right
corner of the figure).The preservation of algae may be placed in connection with
the conserving properties of the humic matter.

White round inclusions uniformly distributed throughout the groundmass of
the coal represent quartz grains.

The humic-sapropelic coal described is interesting as a transitional type to
sapropelites.

The thickness of the layer varies from 025 to 060 m and it is separated
from the *zorinite* by a thin parting up to 0.02 m. This close vicinity to commer-
cial coal and also the chemical properties of the humic sapropelic coals give it an
industrial interest, as increasing the reserves of the coals of the deposit fit for
distillation.

Sapropelic coal
Plate L, fig. 86

A hard black sapropelite. Its dull groundmass has a fine, delicate, dull-glisten-
ing striation. The structure compact with horizontal joints. The vertical fracture is
both conchoidal and irregular-angular. The streak is brown. The coal is easily ignit-
ed when a match is applied and burns with an even smoky flame.

by Proximate analysis Ultimate analysis Dry distillation

-

> d‘:‘;;;i Moisture-iree  { Dty ash-free Dry ash-free Air-dried

= ‘ : .
& | Mois- Volat.| Fix. [Volat.| Flx. Semi-
o | ture Ash | matt.| carb. | matt.| carb. c H N [0+5| Tar |Water| Gas | oo
1.00] 2,00 [ 13.08] 62.60| 22.32! 7871 26.29| 81.79 893 | 1.24 ] 8,04 | 408 ‘ 6.0 8.0 ‘ 45,2

In thin section under the microscope the coal matter is heterogeneous. It con-
sists of predominant sapropelic-humic mass of a light-brown colour and a saprope-
lic yellow mass included in the first in the form of large lenticular portions.

The structural elements of the sapropelic-humic mass consist of rare gelified
tissues of higher plants, of microspores, pollen and quartz grains, The remains of
these higher plants are represented by lenses of a dark-red colour, sometimes sur-
rounded by a yellow cuticie. In thin section the microspores and pollen appear
as delicate streaks of yellow colour. The quartz grains correspond to the rounded
white inclusions uniformly scattered throughout the whole area of the section.

Lenses and lumps of humic matter (see detail inset in the right corner of the
figure), occur in the sapropelic mass in large numbers, besides which microspores
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and algae Pila (see defail inset in the figure) are also to.be ‘met with. The latter
show a very delicate structure 'with somewhat indistinct outlines of bodies 1,

' Owing to the presence of microspores, pollen and algae with a great amount
of groundmass, the sapropelite of Zorino deposit presents a rather peculiar type
among the sapropelites of the Irkutsk basin. By reason of these features distinguish-
ing it from the others it is called “zorinite* from the Zorino deposit.

In the coal seam *“zorinite* represent an intercalation from 0.25 to 0.65 m in
thickness.

The above-mentioned thickness and definitenéss of the layer together with the
technological properties enable us to speak of these coals as distillable and having
an important commercial value.

The Burtino Deposit

Sapropelite
Plate L, fig. 87

The sapropelite of Burtino by its black colour and compactness is resembling
the Matagan one. The fracture is conchoidal, sometimes fluidal. The composition
is exceedingly fine-grained. The coal is dull, but easily submitting to polishing.
The chemical analysis reveals a composition proximate to that of saprocollites, but
differing slighly from those, bearing a likeness to humic coals,

Proximate analysis ' Ultimate aﬁalysis D'{agg:“'
Air-dried Moisture-free Dry ash-free Dry ash-free
‘ Moisture Ash Sulphur Vol. matt. c | H O+N Tar
2.61 . .70 0.53 724 79.31 8.24 1245 40.0

Under the microscope the coal shows its heterogeneity. Single tallons of
- colonial algae Pila with a honey-comb structure are scattered throughout the sap-
propelic or mixed brownish groundmass, Besides these, undoubtedly sapropelic ele-
-ments, dark, red-brown, lenticular areas are seen, sometimes bearing traces of form-
er cell structure. They remind of the sections of leaves or needles. Small frag-
ments of the same matter are visible in the whole thin section, They represent
the remains of gelified tissues of superior plants. Therefore the sapropelite of Bur-
tino is mot a pure sapropelite but has a mixed character,

The compact sapropelite of Burtino in the form of tlags constitutes only one
packet or layer in the rather thick seam of chiefly humic coals,

The Zhilkino Deposit

Humic-sapropelic coal
Plate LI, fig. 88

Zhilkino sapropelite from the Zhilkino deposit of the Irkutsk basin has a dark-
brown colour and the same streak. Its lustre is dull but somewhat silky owing to the
presence of thinnest inclusions of bright coal or, more exactly, of vitrainized re-
mains of tissues. The fracture is conchoidal, but somewhat rough. The texture is
compact.

1 A more detailed characteristic is given in the description of the humic-sapropelic coal of
the same deposit, where these bodies are in a better state of preservation.
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The chemical composition is as follows

Proximate analysis Ultimate analysis
Air-dry Moisiure-free Dsy ash-iree Dry ash-free
Moisture Ash Sulphur Vol. matt. C l H N
5.10 18.45 0.68 56.0 76.75 7.72 1.37

The microstruciure of the coal is heterogeneous and conmsists of an alter-
nation of darker (brown) and lighter (yellow-browny streaks. The former consist
mainly of humic mass with algae Pile scattered throughout it. The latter occur in
larger quantities in the light sections predominating here over the groundmass. This
type of coal is proximate to the kassianite type established by M. D. Zalessky.

Besides these essential elements, individual shreds of cuticle and microspores
are to be met with as well as fine inclusions of xylovitrain and vitrain correspond-
ing to the fine streaks of bright coal on a general dull background.

TRANSBAIKALIA
The Gusinoye Ozero Deposit

Semi-bright striated coal
Plate LI, fig. 89

A black coal. Compact though cut by scarce irregular fissures. The colour of
the streak — brownish-black. Lustre of the coal—not strong. Striated heterogeneous
structure. The striated character is due to the presence of brilliant homogenous lens-
es and streaks disposed alongside to the bedding in the dull shining matter. The
size of streaks varies from 2—3 mm to 3 c¢m in length, Larger ones are seldom
encountered. The width of streaks is usually 1—1 1/, mm, seldom attains 2!/, mm.
The surface of the coal bedding is always dull, due to the presence of a thin
coating of clay. The coal breaks with a semi-conchoidal, seldom irregular and angular
fracture. Some pieces have the form of slabs apparently on account of the presence
of a large amount of clay. The only ingredients which can be discerned with an
unaided eye are clarain and small lenses of vitrain. Very rarely in some samples
on the surface of bedding planes fine iragments of fusain can be seen.

In thin section the coal is well transparent with the exception of narrow borders
along the fissures. The opacity along. the fissures is explained by alteration of the
matter in result of oxidation due to weathering. The transparent red-brown humic
matter of a xylovitrain character is predominant. The fluidal, homogeneous ground-
mass is absent. The coal appears to be constituted of closely touching and indistinctly
outlined small lenses of xylovitrain. In a small quantity light yellow exines of mic-
rospores and pollen are dispersed among them; the cuticle is very seldom encoun-
tered, bordering closely the lenses of xylovitrain. Besides that, minute lenses of
vitrain are observed as though swimming in the xylovitrain maiter. The vitrain is
nearly always structureless, often cut by fissures perpendicular to the length of the
lenses. Very rarely transitions of the structureless vitrain matter into thed structural
(structural vitrain) may be observed. The contours of the Jenses are not distinct.
From other structural elements occasionally are encountered minute light-yellow bodies
of a somewhat irregular rounded-oval form, which most probably may be considered
as resinous.

The mineral admixture is very seldom represented by fine quartz grains. More
often a fine clay admixture to the plant attritus may be observed. Its distribution is
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not quite uniform. Usually it enriches thinner layers. In a piece they are manifest-
ed by a dull coating on the surfaces of bedding.

Thus the given type represents a fine, attrital clarain coal with minute lenses
of vitrain. .

The small lenses of the structureless vitrain visible under the microscope, cor-
respond in the piece to the homogeneous brilliant streaks. The xylain-vitrain mat-
ter, consisting of fine strongly gelified fragments of plant tissues correspond to the
dully shining vitrain, containing streaks.

The importance of the described type in the seam and in the deposit is not
exactly known. It may be approximately considered that it is usual for the third
seam and constitutes layers of scanty thickness.

Semi-bright banded coal
Plate LII, fig. 90

The coal is black, brittle and fissured. The fracture is irregular-angular, some-
times slightly conchoidal. The streak is black with a brownish tinge. The lustre of
the most bright constituents is not intensive, but dull as becomes to coals of low

in a striated matter, to the dulj layers consisting of rather large fragments of fusain
and to semi-dull striated bands enriched with clay. The dull layers are cut through
by brilliant streaks. Usually, the coal breaks along the stratification of the fusain-
layers or layers contalning clay. In the last case the surface of stratification is
. always dull.

groundmass. Layers of such kind are rather rare. The other present a prevalence
of highly gelified fine-attrital material, i. e. clarain. Bands of the third kind are
enriched with thin threads of cuticle. Finally, there are clarain bands, slightly soiled
by clay, intimately mixed with organic matter, and wide vitrain bands,

The groundmass has no predominant significance in this type of coal. It
represents a red-brown humic matter with a homogeneous or xylovitrain structure.

The cutinized structural elements are represented by light-yeliow exines of
microspores or pollen and by threads of cuticle. The latter are always closely sur-
rounding the lenses of a red-brown lumpy or homogeneous vitrain-like matter. Fis-
sures perpendicular to the length of the lenses are noticeable in some of them.
Owing to the complete disappearance of inner substance, many fragments of cuticle

such kind are rare. A rather well-preserved cell structure and the poor transparency
of cell walls are characteristic of them. Finally, the third form in which the frag-
ments of stem tissues are found in this type of coal, are vitrain and xylovitrain,
Vitrain appears in lenses of varying sizes from minute streaks, visible in a piece
of coal as striations, up to large lenses of 0.5 cm in width. Some of them corres-
- pond to structural vitrain, other are quite homogeneous and structureless. Small
vitrain lenses are sometimes bordered by cuticle.

- The small xylovitrain lenses compose in the main the clarain areas. They are
S0 much gelified as to be nearly completely confluent with OoRe another into a
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groundmass of xylovitrain matter. Armong other structural elements in the type.
described, especially in portions with prevalent cuticle, yellow bodies are met with.
By their form and the nature of their matter they are similar to resinous inclusions.
Mineral admixture, play an inferior part in the composition of the coal. These are—
isolated polished quartz grains and a small amount of clay. The latter is commonly
confined to separate layers.

Thus the banded type of coal represents an aggregate of eatirely unsorted
plant remains. Rather large and fine fragmentary stem parts of plants as well as
fragmentary leaves are equally present in it The large fragments are recognised
in a block of coal with a naked eye, as bright homogeneous vitrain lenses and
inclusions of fibrous fusain. Those more fine and gelified compose the clarain
layers corresponding in a block of coal to the layers of semi-bright striated coal-
The importance of this type of coal in the deposit is unknown. Apparently it plays
a lesser part in the seam than the semi-bright striated clarain type of coal previously
described (fig. 89). :

The Bukachacha Deposit

Bright striated coal
Plate LlII, fig. 91

In external appearance the coal is characterized by black colour, bright lustre,
almost black streak, average compactness and brittleness and a general streaky
character. The main mass of the coal consists of a briliant matter with thin (from
1.5 to 2 mm) bright lenses of vitrain rather uniformly running through it and giving
streaky appearance to the coal. In several cases these lenses reach considerable
width and then a fine striation may be observed. “Eyes® occur on almost all the
surfaces of the jointing. They vary greatly in diameter from 1 mm up to 2—3 cm.
The surfaces of the eyes are covered by thin films of pyrite. Sometimes a scalariform
fracture is noticed in such kind of coal. Macroscopically the coal represents a typ-
ical clarain. _

In thin section the coal is very transparent and presents a groundmass with
rather uniformly scattered poilen and vitrain lenses.

The groundmass is of orange-red or reddish-orange colour, perfectly trans-
parent. A lumpy structure is characteristic of it. The lumps are presumably the result
of a complete gelification of the individual cells of plant tissues. The cutinized
elements are represented by pollen, microspores and cuticle. The microspores and
pollen (at the maceration of coal by means of Schultze’s solvent, the predominance
of the latter was established) occur as thin strips of bright-yellow colour, uniformly
distributed -amidst the groundmass of coal.

Besides that, accumulations of compactly compressed spores or pollen are
found. Individual exines have become SO confluent that they are quite indiscernible.
The cuticle occurs also rather frequently. The diffluence. is characteristic of it and
therefore it is often almost confluent with the groundmass; in such cases it is of
orange colour. The shoot parts of plants are mostly represented by lenses of vit-
rain and xylovitrain, Fusain is extremely rare. Vitrain and xylovitrain occur in the
groundmass as lenses of varying sizes. In many cases the lenticular shape of the
Jatter is not strictly kept. The colour of vitrain and xylovitrain is darker than that
of the groundmass. Fusain is shown in a form of fine fragments with a well-preserv-
ed cell structure. The mineral inclusions occur as yellow, rather large, oval bodies
of kaolin, fine grains of quariz and pyrite. According to its microstructure the coal
is a typical clarain. .

_ Fine bright lenses visible to unaided eye appear under the microscope as
vitrain, more rarely — xylovitrain. The predominance of the transparent groundmass
with a small quantity of inclusions is manifested in the external appearance of the
coal by its brilliant character.

To an unaided eye the small lenses of vitrain or xylovitrain appear as fine
streaks uniformly distributed amidst the coal. The brilliant streaky character of its
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external appearance, and the predominance of the transparent groundmass with a small
quantity of inclusions in the microscopic structure, unables us to refer this type
of coal to a striated clarain type.

Judging by one section the seam Ii-bis in the Bukachacha deposit is formed
almost exclusively of this type of coal.

Bright banded coal
Plate LIII, fig. 92

In its external appearance the coal is characterized by black colour, almost
black streak, banded structure, great brittleness and average compactness, The
main mass of the coal represents an irregular alternation of duif and brilliant lenses
and bands of 0.3—1.0 ¢m in width. Thin bright streaks run through the duil lenses
and bands; they are small lenses of vitrain from 1 to 2 mm thick, Along the hori-
zontal planes thin adhesions of fibrous coal {fusain) are noticeable. The lenses of
dull and bright coal are of insignificant extension and often pinch out in short
distances. The intensity of lustre, the kind of fracture and brittleness — all depends
on the prevalence of brilliant or duil lenses. In bright parts the fracture is angular,
with acute angles, in dull ones—irregular. Externalty the coal represents a sharp alter-
nation of durain and clarain.

In thin section the coal is very transparent, and presents an alternation of
areas of transparent groundmass abundantly enriched with microspores, with areas
of groundmass containing neither microspores neither inclusions, and with vitrain
lenses. The groundmass is represented by transparent and very rarely semi-trans-
" parent matter of orange-red or brownish-red colour. In areas enriched with inclusions
it shows a lumpy structure, but for the most part it is almost homogeneous. The
cutinized elements appear almost exclusively as coats of pollen which are visible
under the microscope in a form of thin strips of yellow colour. They accumulate
in some portions of the groundmass and are arranged strictly paralle! to the bedding.
Megaspores occur extremely rarely. The cuticle is rather common in the form of
bright-yellow shreds irregularly distributed, appearing sometimes with closed
outlines, '

Fragmentary shoot tissues are represented mainly by fusain lenses and con-
siderably rarer by xylovitrain lenses and fragments of fusain. Vitrain occurs as
lenses of varying sizes; it represents a homogeneous matter of reddish orange
colour. The fragments of fusain preserved clearly visible cell structure. Sometimes
resinous bodies of oval shape are met with.

The mineral inclusions are represented by a small amount of grains of quartz,
sometimes of kaolin and rather frequently of pyrite. By its microstructure the
coal may be referred to a banded type of coal, which is composed of alternating
lenses of durain, vitrain and clarain.

Large fragments of wood tissues visible to unaided eye are represented chiefly
by vitrain. Their structure is very rarely revealed under the microscope. Xylovitrain
is noticeable only eventually. '

In external appearance the predominance of lenses of semitransparent or
transparent groundmass, very rich in pollen, is manifested in the dull character of
separate bands or lenses of the coal.

By its appearance (the alternation of bright and duli constituents) and by its
microscopic structure (the alternation of portions of the groundmass enriched by
structural elements with lenses of clarain and vitrain) this type of coal reveals a
typical banded structure.

The seam I in the Bukachacha deposit is composed almost exclusively oft his
type of coal. The seam II of the same deposit is formed of a somewhat different
type of coal, which nearly resembles the described type.

The alternation of the type is evidently due to somewhat different conditions
in the formation of the coal.
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LENA BASIN (JAKUTIA)
The Bulun Deposit

Bright indistinctly banded coal
Plate LIV, fig, 93

The coal is bright and compact, black in colour. Thin bands are observed on
the fracture, perpendicular to the stratification. They are due to the alternation of
1thin up to 1—2 mm bands of dull and bright coal. The fracture is irregularly sca-
ariform,

In thin section the coal is translucent with a light red colour. A certain hete-
rogeneity of structure is observed in the transparent yellow-reddish mass A4. It is
manifested in the fine-lumpy character and the dark-brown streaks. The streaks are
parallel to the lamination and probably indicate the confine between separate
fragments of plant tissues. A considerable amount of cuticle fragments of a lemon-
yellow colour with distinct indentations on the inner side are observed in the
groundmass.

In thin section, closed areas of cuticle in the shape of flattened ellipsis resem-
bling a section of a leaf, may be observed. '

The inner part of the leaf has been transformed into a structureless matter,
preserving but now and then an indistinct cell structure in the form of xylovitrain
xv. The exterior part of the cells of the leaf epidermis, as it may be concluded
by the cuticle, was smooth ¢, or convex ¢ The thickness of the cutin layer was
apparently not everywhere equal. One side of the leaf has a thicker cuticle ¢ than
the other ¢, '

By microscopic examination of the coal it may be suggested that it is compos-
ed chiefly by accumulation of leaves, thus presenting a typical Mesozolc clarain
coal.

Semi-dull homogeneous coal
Plate LIV, fig. 94

Semi-dull, compact, and homogeneous coal with a smooth fracture, sometimes
indistinctly conchoidal. Fine vitrain lenses are discernible when examinated with
the aid of magnifying lens. The streak is dark-brown.

In thin section the coal is translucent with a light-red tint. The micioscope
shows that the coal is largely composed of fragmentary cuticle of golden-yellow
colour. Large yellow-orange resinous bodies 7 and reddish-brown sections with more
or less pronounced structure of plant tissues XV are also to be seen. The greater
part of these shreds of cuticle form one thick mass of a yellowish-brown colour.
Such areas predominate in the coal.

Separate shreds of cuticle In the form of thin bands are better preserved,
especially when directly connected with the plant debris of the lignin-celiulose
tissues. The latter appear as fragments of irregular shape. The structure is usually
visible, as shown in the figure. The cells are of a tabular form. On maceration
the coal yields fragmentary cuticle thus facilitating the study of the forms of the
epidermis cells and stomata. The cuticle with elongated epidermis cells is prevalent.
Occasionally, shreds with curving walls are to be met with. Besides the cuticle, the
polien of the Conifera and Cycadales type are ylelded.

Fusainized plant tissues are absent. The structural elements are not distributed
quite parallel to the bedding, and their accumulation takes place almost without
the participation of the groundmass. The latter is almost exclusively composed of
the products of cuticle decomposition which may be proved by the yellowish
shade of the matter in the interstices between the individual structural elements.

175



FAR EASTERN TERRITORY
The Suchan Deposit

Semi-bright indistinctly banded coal
Plate LV, fig. 95

Semi-bright black coal with transitions from banded to indistinctly banded
varieties. A black streak. The coal is friable in pieces, crumbling easily into slack,
composed of small lumps, 2 to 4 cm in diameter. Their surface is covered by
‘slicken-side and minute eyes. Owing to this, the examination of the structure in
a piece of coal presents great difficulty. The polished surface of the coal appears
of heterogeneous banded structure. The banding is due to the alternation of bright
vitrain bands with heterogeneous semi-bright and semi-dull ones. Besides that,
fusain lenses, up to 1 cm in length and parts of millimeter in width, are met with.

In thin section the coal is very transparent. It is predominantly composed
of a red-brown lumpy humic matter, crossed by thin Indistinct bands of a darker
matter. The structural elements are represented by fragments of plant shoots, by
hardly discernible exines of microspores or pollen and by shreds of cuticle. The
shoof remains do not play a predominant part in the composition of the coal.
They represent fragments of different size with more or less preserved cell structure,
Judging by the alternation of the matter of cell walls the greater part corresponds
to fusain, often with considerably confused cell walls. Some of them belong to
intermediate varieties between fusain and xylain. The latter when examined in
polished section with immersion in respect of colouring occupies a place between
the light-grey groundmass and the white colour of fusain. In polished section all
structural elements stand out very sharply and distinctly. The fusainized tissues are
the most conspicuous in relief. Compared with other components they are distin-
guishable by the yellowish-white colour of the matter of cell walls. The cell cavi-
ties are often filled with mineral matter, The vitrain lenses may be also referred
to the strongly altered fragments of plant shoots. Vitrain is quite structureless and
in thin section it is impossible to distinguish it from the groundmass. In polished
section it stands out sharply owing to the absence of foreign inclusions and the
distinct boundaries of its outlines. The cutinized structural elements are also more
clearly visible in polished section. In polished section they stand out very feebly
in relief and are of a darker grey colour than the groundmass. Because of the
rather high degree of coalification they are hardly distinguishable in thin section.
The cuticle and the exines of microspores are confined to the narfow areas of
a darker matter.

Among other inclusions may be pointed out the rarely occurring of angular
and rounded bodies of a fusain appearance. In thin section they are opaque, often
cut by fissures, filled sometimes with mineral matter. In polished section they stand
out sharply in relief, the same as fusain. The oval elongated bodies of a bright-red
colour shown in thin section represent also a very rare inclusion. By their nature
they are gum or resin, filling ducts and cavities in the tissue. Their bright-red
colour is due to the degree of coalification.

The prevalence of the transparent groundmass in the coal imparts to this type
a semi-bright appearance.

As a genetic type the given clarain type of coal is the most widely distributed
in the seams of the middle series. The greater part of the seams Is made up exclu-
sively of this type, According to the degree of coalification the clarain type of coal
described corresponds to the fat coals and graduates through coking coal into lean
coal in one and the same seams. Its transition into coals of low degree of coali-
fication is not investigated. In its transition to a higher class of Gruner's classifi-
cation we notice a gradual loss of transparency of the coal in thin section, as
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well as a gradual disappearance of cutinized structural elements and resin and
there upon of fragments of the plant shoot tissues. The inclusiors mentioned are
gradually confusing with the surrounding structureless mass.

Humic-liptobiolithic coal
Plate LV, fig. 96

Dull-bright coal of black colour. The streak has a faint-brownish shade. The
structure cannot be discerned in a hand specimen of coal because all its surfaces
correspond to comical joint-surfaces.

The coal is transparent in thin section. The humic groundmass of brownish-
red colour composes the prevalent matter. Somewhere occur rather large inclusions
of red colour. Their shape elongated oval is not quite regular. In polished sections
they are conspicucus in relief and differ by a darker shade of grey tinge, than
that of the humic groundmass.

These inclusions belong by their nature to resinous or gummy bodies analo-
gous to those found in the coals of the Upper Suifun deposit, but more inten-
sively coalificated and therefore being of a red, not yellow, tint,

No fragments of tissues with more or less preserved cell structure, belonging
to higher types of plants are shown. The main mass of them is vitrainized and
occurs as a few lenses of structureless vitrain.

. Among the cutinized structural elements only single scraps of cuticles may
be recognised with great difficulty; the colour of the cuticle appears to be nearly
quite uniform with the red-brown humic groundmass.

The coal is essentially contaminated by the mineral matter, The latter consists
of fine clay and small sand particles more or less uniformly scattered through the
whole mass of coal, enriching some layers.

Thus, by the character of microstructure this coal is identified as clarain-du-
rain coal with considerable content of ashes, .

Its specific gravity in the deposit is insignificant but at time being not pre-
cisely determined. An especially high yield of volatiles and resins and a high ash
content may be expected, judging by the microscopic analysis.

Upper Suifun Coal District J;—Cr,

Semi-bright indistinctly-banded coal
Plate LVI, fig. 97

Rather friable, semi-bright black coal. The streak is blackish-brown. The frac-
ture irregular. Indistinctly banded structure, occasionally changing into homogeneous.
The banded coal shows alternation of bright homogeneous lenses and bands with
duller ones enriched with mineral matter. The horizontal surface of the bright lens-
es is dull and shows in several cases fine parallel ribs. Small lenses of fusain are

rare. Layers of fine clay appear in form of plant remains cemented and impreg-
nated by clay.

Chemical composition ¢
Proximate aralys’s Ultimate analysis
Air-dried Moisture free Dry ash-free Dry ash-iree
Molsture Ash Sulphur | Vol. matt. C B N 0+S
477 23.70 , 0.30 41.1 76.42 5.50 0.55 17.53
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Non-caking coal. '

In thin section the coal is transparent; transparent red humic matter is predo-
minant in the coal. It appears in form of homogeneous vitrain bands or as finely
mixed with dust-like quartz grains. Portions of homogeneous, faintly and delicately
banded coal are characterized by insignificant content of mineral particles and
often consist of lenses of xylovitrain or vitrain.

The cuiinized elements are represented by cuticles, microspores and often
pollen. They do not play any essential part in the coal. In thin section these in-
clusions are yellow in colour. The cuticle appears as thin narrow stripes vith fine
indentations or without it. It occurs as broken shreds or is closely surrounding the
lenses of xylovitrain and vitrain. In polished section it is conspicuous in relief
and has a characteristic dark-grey tint.

In oil-immersion the cuticle assumes a yellowish colour. At maceration by
means of Schultze reagent the cuticles are separated and reveal straight and sinuous
imprints of attachment of cell walls of epidermis, The cuticles are closely compres-
sed together. The stomata are visible only on one half of each pair of cuticles.
Among the separated pollen occur pollen of the Cycadales and Coniferal type.
Several types of not exactly identified microspores occur. In thin section the shoot
fragments are prevalent. They are represented by structureless vitrain, rarely by
structural vitrain, xylovitrain "and very rarely by fusain. The latter almost always
shows confused cells. :

Inclusions of resinous or gummy bodies are rare. In clay-partings reticulate
bodies resembling the sclerotia of fungi occur.

Large inclusions of xylem seen in the pieces of coal as bright homogeneous
lenses of vitrain are representing the structureless vitrain. The semi-bright appear-
ance of the coal is due to the predominance of transparent humic matter and
gelified fragments of plant tissues, The presence of lenses and bands of vitrain
and the distribution of mineral pasticles arranged in layers determines the banded
structure in a piece of coal. By its petrographical character the coal is humic
and may be referred to clarain formed predominantly of plant shoot material.

When the amount of mineral particles Increases this coal comes closer to
oil-shale. The increase of resinous or gummy bodies makes it an intermediate link
to liptobiolith. The participation of the semi-bright humic coal in the working seam,
where it occurs in the form of separate layers, is insignificant.

Dull coal-rhabdopissite
Plate LVII, fig. 98

Dull coal with fine bright striation, compact, brown, with higher specific gra-
vity. The streak is brownish with a yellowish tint. The fracture is rather smooth, Its
surface is granular. The coal is composed of isolated sticks bright in fracture and
of deep brownish-red translucent colour. The length of the sticks in this sample
varies from 2 to 5 mm; their diameter is 1 mm and less. The distribution is ir-
regular, more or less parallel to bedding plane. Occasionally lenses of homogeneous
bright coal occur.-In vertical fractures some of them show plant structure pre-
served in the shape of concentric annual rings,

The dull homogeneous brown matter represents the cementing material of the coal.

Chemical composition

Proximate analysis Ultimate analysis
Air-dried Moisture free Dry ash-free Dry ash-free
Moisture Ash Sulphur | Vol. mait. C H N ’ 048
272 58,70 0.15 65.6 66.72 7.49 0.49 I 25.30
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The coal is not caking.
For purer varieties A. N. Kryshtofovich records 80.47%, of volatile matter.

Results of dry distillation in laboratory conditions:

0 e 24,030/,
Coke with ash . . . . . . . . . . ... 61,50
MoOiSture . + « v v v v e e e e 4 00
Gasandfoss. . . . . . . v v o0 v 10.20

In thin section the coal is distinctly transparent. It consists of yellow or
orange-yellow bodies of elongated-oval, round or irregular shape. These bodies are
the slices of the minute sticks, mentioned earlier at the description of the exterior
appearance of the coal. They are identified by A. N. Kryshtofovich as a resin
or gum matter filling special resin canals of fossil plants. In polished section they
are faintly conspicuous in relief and of a grey tint. In oil-immersion they assume
a yellowish-orange tint. The mass cementing these bodies consists of a small
amount of dark-brown humic matter and of a larger amount of very fine clastic
grains of quartz. The cementing matter is of minor importance and therefore
the yellow bodies are often closely packed.

The cutinized elements are seen only after a maceration of the coal by means
of Schultze reagent. They are represented by delicate thin exines of pollen and
microspores, and are insignificant in quantity. Under the microspore the lenses
of bright coal reveal a plant structure in a state of alternation corresponding to
structural vitrain.

A certain heterogeneity and the granular structure of the vertical fracture of
the coal in its appearance are due to the presence of resinous or gummy sticks.
The dullness of the coal is due to its considerable contamination by mineral mat-
ter. Owing to the almost complete predomination of resin or gum bodies in the
composition of the coal this type of coal, named by A. N. Kryshtofovich —
rhabdopissite, was referred to liptobiolith.

At the decrease of resinous or gummy sticks and at the corresponding in-
crease of the mineral part, the coal changes into shale. At the increase of the
amount of inclusions of wood and humic matter the rhabdopissite changes into
semi-bright banded coal.

Rhabdopissite plays an important part in the formation of the working seam
of the Lipovtsy mines. In the vicinity of the Ilyichovka village its participation in
form of independent layers is less important.



KAMCHATKA

Semi-bright indistinctly-banded coal
Plate LVIII, fig. 99

The coal is black with a very feeble dull lustre. The latter is more intense In
the vitrain inclusions. Some parts of the coal contain minute bright lenses adding
a striated appearance to the vertical broken surface of the coal. Other parts con-
tain large inclusions of structural vitrain. The vitrain lenses are from 0.5 to 2 ¢m
thick. They are always cut by a system of parallel fissures, never passing into the
clarain part of coal specimen. According to the irregular distribution of large in-
clusions of fusain the coal in the blocks appears more or less homogeneous. The
homogeneous blocks have a semi-conchoidal fracture. On exposure the coal easily
becomes fissured and breaks into small irregular lumps. Bestdes -that, the coal has
the cleavage fissures. Some of them are filled with gypsum films and covered with
ferruginous effervescence. In external appearance the coal has the features of
brown coal.

In thin section the coal is very transparent with the red-brown matter being
predominant. The cutinized structural elements occur sparingly. To these belong
single microspores or outer coats of pollen of light-yellow colour.

Highly gelified fragments of plant tissues occur in large quantity. They dis-
play fragments of varying szes, though the fine ones are prevalent. Many tissue
fragments still retain traces of cell structure. They should be more correctly calied
structural vitrain. Other fragments are in a xylovitrain or structureless vitrain state.

Fine reticulate bodies are rather frequently found amidst the fragmentary
remains of tissues. Occasionally fine resin grains are noticeable. They occur within
the plant tissues or being quite isolated.

Fragments of brownish-yellow tissues with large rectangular cells occur as
rare structural elements,

The clay admixture is very unevenly distributei. It either envelops the frag-
mentary tissues with thin veinlets of yellowish-grey colour, or appears in fine
lenses.

Thus, the coal described is a clarain contaminated by clay and containing
vitrain inclusions, The fragments of tissues shown in thin section as fine vitrain
and xylovitrain inclusions correspond in the block of coal to fine brilliant streaks.
The coal is a humic brown coal. Its part in the deposit is yet unknown.

Semi-bright banded coal
Plate LVIII, fig. 100

A very compact coal of a black colour having a heterogencous composition.
It is constituted by the alternation of bright bands with semi-cull and seldom with
semi-bright ones. The brizht bands prove altogether homogeneous. Their width is
about 0.5 ¢m. The semi-dull and semi bright bands play the principal part in the
constitution of tre coal. They possess a streaky character due to the presence of
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fine glistening streaks and small lenses. The coal fracture is irregular, not sharply
angular. .

In a thin section the coal is well transparent. A great number of yellow bo-
dies and rarer minute, strongly gelifiel fragments of plant shoot parts are embed-
ded in a transparent red-brown groundmass. :

Minute yellow inclusions are the exines of microspores, pollen and minute
grains of resin and seldom fragments of the cuticle. Microspores or poilen and
minute grains of resin are predominant. The resin occurs in three fold shapes: first,
in separate particles, secondly in small accumulations, and thirdly, though very
rare, inside the celi tissue,

Small fragments of plant tissues correspond as to their character and degree
of gelification to xylovitrain and structural vitrain. A great number of them belongs
to fragments of batk tissue. Now and again cross-sections of smali cylindrical parts
of plants with a distinctly pronoupced cell structure are encountered. The matter
of cell walls appears dark-brown.

Large lenses of vitrain discompose the attrital character of the coal The vit-
rain has a doubtless wood origin and consists of two types of tissues observel in
one lense. The exterior, usually of a lighter colour, extends in a narrow band along
the lens. It has a somewhat friable structure. The interior proves to be more com-
- pact, more gelified and has a darker colour,

In a piece of coal the fine fragments of gelified tissues are manifested in the
form of fine glistening streaks. Large vitrains correspond to bright homogeneous
bands, whereas the semi-duil and semi-bright ones reply with the fine attrital mat-
ter, the semi-bright being nearer to clarain, containing but a scanty number of
yellow bodies. The predominant semi-dull bands cotrespond to durain-clarain.

The mineral part is represented by an insignificant amount of minute quartz
grains and thinly dispersed clay.

Thus, the coal of the given type represenis a combination of vitrain with fine
attrital durain-clarain and clarain. In the Krutogorove deposit it has been encounter-
ed in the seam 1V and IV-bis. But in the latter it contains a larger amount of yellow
bodies.

UKRAINE
The Alexandria Deposit

Earthy brown coal
Plate LIX, fig. 101

The coal is chocolate-brown in colour. In the run-of-mine coal it is soft and
soiling, on dessication becomes more compact. On dessication several specimens
break into joints resembling the lumpy structure of chernoziom. As the oxidation
of the coal grades, its pieces assume a darker brown coiouf,

Notwithstanding the poorly marked bedding plane the coal is not homoge-
neous. In vertical fracture of samples portions are noticed of a sometimes darker,
sometimes lighter colour corresponding to the inclusions of less decomposed frag-
ments of plant tissues. In some cases lenses of mineral matter of an infiltrated
character are also noticeable.

Some layers of these coals are rich in inclusions of lignites, in some cases
reaching 2 and even more metres in length, They belong mainly to different stem
parts of conifers. By enrichment with a clay admixture this type of coal becomes
more compact and assumes a greyish shade.

According to the microstructure the coal is divided into two varieties. The
first (fig. 1014) may be called xylain-durain, as it presents a disorderly accumula-
tion of various fragmentary plant tissues with rather clear traces of cell structure.
These fragments vary greatly in size from very fine, consisting of several cells
only, up to real “splinters visible even to the naked eye.
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Lenses of wood of the Coniferous trees with dark-orange drops of resin and
lumps of yellow suberinized bark tissue with flat elongated tangential cells are
most frequently met with,

Greatly decomposed fragments resembling xylovitrain by their structure are
also observed together with the well preserved fragments. Finally, a certain though
insignificant percentage remains for the groundmass, formed from the finest, highly
gelified particles. ,

A very limited content of cutinized elements is characteristic of these coals.
Shreds of cuticle occur comparatively rarely, and the pollen constitute only the
tenth parts of the percentage of the general mass of the initial material, Thus, the
principal part in the composition of the coal appertains to stem tissues of higher
plants. »
Black “reticulate bodies® are met with occasionally in rather large numbers;
they also occur in many other Tertiary brown-coals.

The second variety (fig. 101 B) resembles most closely the usual clarain type
of coal. By the composition of original material it is quite similar to the first, but
differs by a stronger gelification of plant tissues. A considerable part of them is
transformed into fine lumpy groundmass which appears in thin section of normal
thickness of a yellow-brown colour, sometimes with a light-orange shade.

Lumps of darker shade stand out among this predominant background. Some
of them reveal faint evidence of cell structure, others are quitw homogeneous and
represent thickened clots of gelified plant material. '

Inclusions of relatively slightly decomposed tissues occur locally, similar to
the type shown in the first upper corner of the figure applied. It is a fragment of
bark tissue which though crumpled still preserved characteristic features of its
structure. Among the groundmass individual pollen and fine shreds of cuticle are
embedded, as well as black rounded “reticulate bodies* mentioned at the descrip-
tion of the first variety.

Comparing both varieties described one can notice, that their principal differ-
ence consists in the degree of decomposition of the original material. While the
first largely consists of siructural elements of a xylain and xylovitrain type and
must be referred to durain, in the second variety the groundmass is predominant
and therefore this variety belongs to clarain.

The difference in microstructure is slightly reflected in the external appearance
of the specimens. Coals of clarain variety differ by a greater compactness and
a brownish tint; the durain variety, on the contrary, crumbles more readily into
stack and is of a lighter shade. This is explained by a greater development of the
colloidal part which plays “the role of cement, while the second represents an
accumulation of badly cemented fragments of half-decomposed plant tissues.

In the coal seam both varieties are connected by a series of gradual transi-
tions,

In the Alexandria deposit the coals with a low ash-content occupy chiefly the
lower third part of the seam, thus forming a series of 2—3 m in thickness, almost
uninterrupted by partings. Separate layers within the limits of this series show
insignificant differences in colour, compactness and character of fracture. :

Earthy brown ash coal
Plate LX, fig. 102

In a block the coal is dark-brown with a more or less pronounced greyish
tinge. It contains a considerable admixture of mineral matter in a form of finely-
dispersed clay as well as coarser clastic material represented more often by fine
highly rounded quartz grains. Depending on the nature of the prevalent mineral
admixture the coal s either friable and earthy or, in contrary, very compact resem-
bling of coaly clay.

In the run-of-mine coal these properties are less sharply expressed and both
vatieties differ but little one from another. When drying the clayey variety becomes
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very compact and hard and that containing coarse clastic material acquires, on the
contrary, the property to crumble into slack.

Many specimens likewise contain an admixture of finest mica grains, druses of
gypsum crystals and occasionally fine concretions of pyrite.

The interstratification of this type of coal is rather poorly manifested. It is most
conspicuous in specimens with rhythmic accumulation of plant and inorganic matter,
but such are rather rarely met with.

As seen under the microscope the coal consists of an accumulation of fine
highly-gelitied debris of plant tissues intermingled with fragments of quartz and
other mireral inclusions. ,

In the mass the plant detritus is far from being homogeneous. The individual
plant fragments entering into its composition differ in form, colour and the degree
of gelification. Minute fragments of brownish-red plant tissues almost deprived of
any evidence of cell structure serve as the main background in thin section. Lumps
of a darker shade seemingly thickened and with a vitrain or xylovitrain structure
are conspicuous, For the most part they have rounded or somewhat oval outlines.

Equally with them grains of an orange or amber-yellow colour are noticeable.
The first are more often quite structureless and resemble resin grairs. Among the
second many show evidence of cell structure and when seen in vertical section
the cells appear in elongated shape. From the other elements of vegetable orlgin
peculiar “reticulated bodies“ are noticed in great numbers; many authors take them
for sclerotla of fungi. They have rounded shapes and their sizes vary from 0.05
to 0.1 mm.

An almost complete absence of any signs of stratification is the characteristic
feature of these coals. Judging by the general distribution of different parts of the
original matter, their shape and the degree of their crushing we may conclude that
this coal is of allochtonous origin. The plant material bears traces of redeposition
and has evidently been trarsported at the same time as the clastic material. The
larger fragments of plant tissues while swelling have assumed a rounded shape.
The smallest are almost confluent forming the groundmass of the coal. But contrary
to coals of higher degree of coalification the groundmass of these coals is mnot
homogeneous, having a granular or finely lumpy structure.

In the Alexandria deposit the coals with high ash content compose the middle
and upper part of the seam. Some of the layers apast from the admixture of coarse
clastic material likewise contain a certain quantity of thinly dispersed clay. Under
the microscope such coals possess the greyer appeara g e groundmass,

The coals of the Passekovo deposit in the Vous§ ign, mainly belong to
this type, &,
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