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Abstract

Submicroscopic shell structures of Saghalinites, Scaphites and Hypophylloceras
show that the proseptum and the adjacent shell wall are continuous, as opposed to
the relationship found in younger septa, The second ontogenetic stage in these
forms thus includes the proseptum and the first whorl, the nepionic constriction
marking the end of this stage.

The structure of the proseptum is similar to the structure of the first whorl.
Younger septa show a gradual differentiation into a proximal prismatic layer and
a distal nacreous layer.

In the third ontogenetic stage an inner prismatic layer can be recognized in the
shell wall. This is the only layer forming the dorsal part of the whorls.

The siphuncular tube has a prismatic structure and is attached to the septal
necks by auxiliary annular deposits. )

MATERIAL

All the specimens investigated here are from the Maastrichtian of West
Greenland. The material was collected by ROSENKRANTZ and his collabo-
rators and described by BIRKELUND (1965). The specimens are enclosed in
calcareous concretions and the chambers usually filled with brownish,
transparent calcite. The shell material is excellently preserved.

PREPARATION

Median dorso-ventral sections and cross-sections were prepared. The sec-
tions were partly studied using an optical microscope (polished surfaces and
replicas of polished and etched surfaces), partly using a transmission elec-
tron microscope. A technique developed by one of the authors (HANSEN,
1967) was used to prepare composite electron micrographs.

DESCRIPTION

In 1967 BIRKELUND described the shell structures of early growth stages
of Saghalinites and Scaphites (Discoscaphites). Distinct successive changes

*) Geological Institute of the University of Copenhagen.



72 BIRKELUND & HANSEN: Early Shel} Growth and Structures of Septa

Fig. 1. Scaphites (Discoscaphites) sp.
Section close to the median plane. The
protoconch, the proseptum, the caecum,
and the early part of the first whorl is
shown. The caecum is attached to the
shell wall of the second ontogenetic
stage. X 120.

of the shell structure in the early ontogenetic stages were found. It was
shown that the protoconch is composed of a thin layer, partly consisting
of elongated crystals set at right angles to the shell surfaces, partly of
crystals without any apparent preferred orientation.

At the beginning of the first whorl a new layer appears ventrally on the
inner side of the protoconch and the protoconch shell gradually wedges
out. The shell wall of the first whorl is thicker than the shell wall of the
protoconch. It is composed of an inner prismatic part and an outer part
with crystals showing no preferred orientation.

At the nepionic constriction a nacreous layer gradually appears and the
layer of the first whorl wedges out. Finally the prismatic and the nacreous
layers of the later part of the shell wall appear.

These changes in shell structures were thought to mark ontogenetlc stages
in the development of ammonites and were supposed to confirm the
ontogenetic phases suggested by ERBEN (1964, 1966).

Since the work of BIRKELUND (1967) was published, extensive investiga-
tions of the structures of other parts of the shell of Saghalinites and
Scaphites have been carried out as well as studies of the shell structures of
Hypophylloceras (Neophylloceras). A detailed description of the shell
structures of these genera is in preparation. The present paper only deals
with structures, which might throw further light on problems recently
discussed by PALFRAMAN (1967) and MutvEr (1967).

PALFRAMAN- (£967) described the mode of early shell growth in Promi-
croceras marstonense SPATH. Of especial interest the growth lines of the
early stages were described and the nature of the proseptum discussed.

PALFRAMAN reviewed the controversial theories on the nature of the
proseptum. Some authors have suggested that the nature of the transition
between the proseptum and the shell wall indicates that they are conti-
nuous, and resulted from contemporaneous formation (for example
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Fig. 2. Saghalinites wrighti BIRRELUND. Section parallel to the median plane
between the median plane and the outer flank. Second ontogenetic stage. Besides
the proseptum a few of the successive septa may belong to this stage. X 120,

GRANDJEAN, 1910, MILLER & UNKLESBAY, 1943, and ArRKELL, 1957). Other
authors (for example HyaTt, 1900, Housg, 1965, and ERBEN, 1962 and
1966) have suggested that the proseptum was inserted in a manner identical
to normal septa. ERBEN suggested that the formation of the proseptum and
the nepionic constriction were contemporaneous, PALFRAMAN studied the
junction between the proseptum and the ventral wall on polished sections
and considered the junction to be identical to the junction between suc-
cessive septa and the shell wall. He suggested that the formation of the
nepionic constriction and the secretion of the proseptum were contem-
poraneous, ’

Electron micrographs of the proseptum and the ventral shell wall of the
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Fig.. 3. Saghalinites wrighti BIRKELUND. Same specimen as shown in Fig. 2. Early
phase of the third ontogenetic stage. The number of septa is hypothetical. X 120.

specimens investigated here show that the proseptum and the ventral shell
wall are continuous. The proseptum is also considerably thicker than the
successive septa and has an irregular prismatic structure similar to that of
the first whorl. It thus seems as if it was formed simultaneously with the
early part of the second ontogenetic stage. Pl. 1 shows an electron micro-
graph of the transition from the ventral shell wall to the proseptum in
Saghalinites and Pl. 2 shows the shell wall and the very beginning of the
proseptum in the same genus.

Fig. 2 shows the parts of the shell of Saghalinites supposed to belong to
the first and the second ontogenetic stage. Fig. 3 shows an early phase of the
third stage. On the basis of the-juvenile specimens figured by TRUEMAN
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Fig. 4. Saghalinites wrighti BIRKELUND. Diagrammatical cross section of part of
the 6th whorl and the 7th whorl, showing the wedging out of two of the shell
layers (the outer prismatic layer and the nacreous layer) at the umbilical seam.
X 150, .

(1941), it is suggested that the living chamber is very long at this stage (the
number of septa shown is hypothetical). It is possible that some of the
early septa were formed before the second stage was finished.

Fig. 1 demonstrates the continous nature of contiguity of the proseptum
and the shell wall in Scaphites (Discoscaphites). This section cuts through
the lateral part of the caecum,

PALFRAMAN points out that in general, planispirally coiled ammonites do
not secrete a dorsal wall, unlike the nautiloids.

Electron micrographs confirm that both the outer prismatic shell layer
and the nacreous layer of the lateral shell wall wedge out at the umbilical
seam. However, the inner prismatic layer, which gradually becomes visible
within the second whorl, is also secreted dorsally as shown in Fig. 4.

Septa of Promicroceras were described by MutvEl (1967). In these septa
Moutvel found nacreous material throughout, but no prismatic material.

In Hypophylloceras the early septa have an irregular structure without
any apparent preferred orientation of the crystals. Gradually the structures
become more differentiated to form a proximal prismatic layer and a distal
nacreous layer. The boundary between the two different structures is irre-
gular. Pl. 3 and Figs. 5-6 illustrate successive stages in the development-
In the septa of Saghalinites and Scaphttes the prismatic layer is less pro-
minent.

MurtvEr (1967) also described the siphuncular tube of Promzcroceras. He
stated that the tube-is composed of conchiolin. Only a small part-of this
conchiolin tube is calcified and attached to the-septal necks, where it forms
an annular, ridgelike deposit (“auxiliary deposit”). -

o
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Fig. 5, 6. Hypophylloceras (Neophylloceras) groenlandicum BIRKELUND. Median
sections of septa, showing the prismatic and nacreous layers. X 1650. 5: the 36th
septum. 6: the 45th septum; only a small part of the nacreous layer is shown in
this figure. :

In most specimens investigated here the siphuncular tube is dissolved
and only an empty tube is preserved which shows the course of the siph-
uncle. Some specimens, however, are so well preserved that the structures
of the siphuncular tube can be studied. P1. 4 shows part of the siphuncular
tube in the early part of a Saghalinites shell. The structure of the calcareous
material of this siphuncular tube is prismatic.

The auxiliary deposits are also well preserved. Pl. 3 shows an auxiliary
deposit at an septal neck of one of the early septa of Hypophylloceras, while
Fig. 7 shows the junction between an “empty” siphuncular tube and an
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Fig. 7. Saghalinites wrighti BIRKELUND.
Diagrammatical median section, showing
the septal neck of the 45th septum with
adjacent auxiliary deposit and siphun-
cular tube. X 1075.

auxiliary deposit in Saghalinites. The variation in shape and structure of the
auxiliary deposits is considerable.

The structures of the septa and the siphuncular tube described here seem
to indicate that the hydrostatic apparatus of nautiloids and ammonoids re-
semble each other more than suggested by MUTVEL
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Pl. 1. Saghalinites wrighti BIRKELUND. Electron micrograph of a section parallel
to the median plane of the same specimen as shown in Figs. 2-3. Part of the
proseptum and the adjacent shell wall to show the gradational transition between
the two. X 2500.

Pl. 2. Saghalinites wrighti BIRKELUND. Electron micrograph of a median section
of the shell wall showing from the left to the right: the shell layer of the proto-
conch (wedging out) and the shell layer of the first whorl at the beginning of the
proseptum. The arrow at the outer shell wall indicates the adoral direction. Same
specimen as shown in BIRKELUND (1967, text-fig. 1, pl. 1-4). X 3750.

Pl. 3. Hypophylloceras (Neophylloceras) groenlandicum BIRKELUND. E}ectron
micrograph of the 26th septum with the septal neck and auxiliary deposit. The
septum shows the beginning differentiation in prismatic and nacreous structures.
X 1100.

PL. 4. Saghalinites wrighti BIRRELUND. Electron micrograph of a median section,
showing from below: a part of the nacreous layer of the ventral shell wall, the
inner prismatic layer of the ventral shell wall, and the siphuncular tube with
prismatic structure. X 3330. .

Fazrdig fra trykkeriet 29, april 1968.
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Plate 1
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PAHHEE PA3BUTUE PAKOBMHH 1 CTPYKTYPH CEIT U CUOOHHOX
TPYBKM HEKOTOPHX MAACTPUXTCIKMX AMMOHUTOB
Bupkesxynn T. u XaHceH P.X)

KpaTKoe conepxaHne

AayucHHG CYOMUKPOCKOMNYICCKUX CTPYKTYD DPAKOBMH Saghaliniten,
Scaphites U liypophylloceras [I0Kas3ajxo, 4TO lpOcelTa U CMex-—
HAfA YacTh CTEHKHM DAKOBUHH He KMeloT [IepepHBa B NPOTKIBOIOJOXHOCTD
B3aMMOOTHOWEHNAM, HallleHHHM y OoJiee MOJOIHX CelT. Bropasg OHTO-
TeHeTHN4YeCcKasaA CTalla 3TUX GOpM BRINUAET [IDOCENTy N [MepBHit 000-'
pOT, a I[epBUYHHII IepexnvM OTMevyaeT e€ KOHell.

CTpyKTypa HOpPOCEelTH [IONOCHa CTPYKTYpe [epBoTo odopoTa. boiee
MOJIOZIHE CeNTH IEeMOHCTDUDPYWT HOCTENEeHHYN IUfy*ePeHIMaLo K [Opo-
KCMMAJIBHOMY MpU3MATAYECKOMY CJION U IUCTaJIBHOMY [IepJaMyTpOBOMY
CJION.

Ha TpeTreil OHTOTeHETX4YeCKO# cTaiuy BHYTPEHHU! Npu3mMaTHyec -
Kuif ciaoit MOXHO OCHADYRUTH BO B3IYTHUN CTEHKHM DAKOBMHH. ITO CJDif,
o0pasyouniii TOpCalbHy®w 4acTh 000poTa.

CudoHHaA TpyOxKa mmeeT OpU3MATUYECKOE CTpPOEHMe, OHa IpHUKpel-
JAeTCA K CeNTaJBHHM TAXAM ITOMNOJHATEJNBHHMHI KOJBIEBHMHI OTJIOXKEHHN-—

AMA.

VicxomHuif MaTepnaa

Bce m3yueHHHe 00pa3mu CHJIM COCPAHH B MAaCTPUXTCKAX OTJIOREHH-
aX 3anagHoit I'peHnapnun. COOpPH MpoM3BOmMIM PO3eHKpAHO M ero co-
TPYTHUKN, OMUCAHNE CIEJaHO Bnpxenynnom? PayHa OHJIA 33KJIOUEHA
B M3BECTKOBHX KOHKpEeIMaAX, a X KaMepH OOHYHO BHIIOJHAIUCH OypoBa-

THM NPOSPAYHHM KaJBIIATOM. COXPaHHOCTBH MaTepmaja IOpeKpacHas.

Teomornyeckuit mHCTUTYT Opn YHmBepcurTere B KomeHrarene, JaHuA



[IpuToTORNEHAEe 0CDAa3LOoB

Uaroramtnnasmcy MefMaUILING TOPCO-BONTPANRING 7 NMONGPOMNNG
ccyomwt. llerxoropast yacth paxoBdi OWJIA M3yHella OHIUUCCKAMU METO-
Davu (B aHWIn@ax M DPEIUIMKAX HOJMPOBOK M MPOTPABJIEHHHX II0BEPXHO—
cTeit), 9acTMUHO [IOL TPAHCMUCCHOHHHM BJEKTDOHHHM MIKpocKomoMm.Ilo
METOLUKEe, paspadQTaHHO ONHMM K3 aBTOpOBq TOTOBWINCH [Ipenapa-—

TH LI [OOJYy4YeHUA SJEKTPOHHHX MUKDPOQOTOIpadui.
Omucanme

B 1967 r. Bnpxenynnom3 OHJIA OMUCAHH CTPYKTYDPH DAKOBUH DaHHUX
cran@it pocra Ha NpaMepe Saghalinites 1 Scaphites (Disco -
scaphites ). DHJIM YCTAHOBJIEHH OTU&TJIMABHE [OCAELOBATeJbHHE M3MEeHe-
HUA CTPYKTYDH DAXOBMH Ha DaHHUX OHTOI'€HETMYECKNX CTamuAX. Buio
[10Ka3aHO, 4YTO NDOTOKOHX COCTONT 13 TOHKOTO CJOS, YacTUYHO CJO -
XKEHHOTO YIJMHEHHHMUA KpUCTaJUlaMl, DACOOJOXKEHHHMU O ODPAMHMA yTI—
JaMil K I[IOBEe: XHOCTH DPAKOBi#iH, YaCTUYHO KpucrayuiamMd O6e3 BIIUMOM
npeobrananieil OpUueHTNPOBKA.

B navame nepBOTO 000pPOTa HOBHil CJOi [MOABISAETCA C BEHTpalb-
HOi# CTODOHH Ha BHYTpeHHeil IOBEDXHOCTM IIDOTOKOHXa, a PaKOBMHA
I;;0TOKCHXAa IIOCTEIeHHO YTOHfAEeTCA Ha KIMH. CTeHKa PAXOBUHH IEePBO-
ro ofopoTa ToJuWe, YeM CTeHKa IpOoToxoHxa. OHa croxeHa C BHYTPEH-
Heil CTODOHH IIpM3MATUYECKHAM CJOEM, C BHemHeit - KpucTajnamm Oes
OpeEMylleCTBEeHHO OpMEeHTUPOBKA.

B mepBuuHOM IepexnMe [epaaMyTPOBHII CJIO# IOABJsIETCA IOCTeleH-
HO, a CJOo# mepBOTO OGOPOTa BHKJIMHUBAETCA. B KOHIE KOHIOB IpU3-
MATHYECKUA U [epJaMyTPOBHZ CJOM IOABJNAKNTCA HA MO3ZHE#  dac-
T CTEHKUM [aKOBMHH .

Kex npemcramnseros, 3T W3MEHOHMA CTPYKTYPH DAKOBHHH OTMeua-
0T OHTOTeHEeTMUYECKMe CTAmUl DPA3BUTHA aMMOHMTOB, [OBAIMMOMY, OHI

NONTBOPRAAKNT HAINYAO OHTOTOHOTHIOCKEX ©a3 , OPORmOoJAaraeMHX Jpde-



HOM.5’6

C Toro BpemMeH:M, Kak OHJI& OMYGIMKOBaHA padoTa Bﬁﬁkexynna% Ipo-

IOJIRANOCh MBy4YeHMe CTPYKTYP IpyTix dacrelt paKOBMHH Saghalinites
I Scaphites , & TaKge M3yueHNe CTPYKTYPH Hypophylloceras (Neo-
phylloceras ). I'OTOBUTCA IeTallbHOE ONNCaHMe CTPYKTYPH DPAKOBHHH
9THMX pomoB. Hacroawasd padoTa kKacaeTcdA JMUUB CTPYKTYD, KOTODHE

I3 ﬁlznpo—

MOTVII GH OCBETMTH HeIABHO HOINHATYWL [angpamaHom—* u MyTBe

oJemy.

HaJIquamaHOMI3

OmMcaH CIocol DaHHEr'o pocTa PaKOBUHH Promicro-
ceras- marstonense Spath. OCOCH#l MHTepec MpeNCTABIAIT JRHAM POC-
Ta Ha DAHHAX CTAOMAX, KOTODHE U OHJM OMMCaHH, a Tak®e Opupora

IIPOCEITTi .

[landpamanoM CreJaH OG30p MPOTUBOPEYURHX TEeOpMit O MpUpOJIC [pPO-
cenTi. Hexoropne ARTOpH IOJArawT, UYTO OPUPOTNA NEpexom:l MEeXIY Ipo-
CeNToif ! CTEeHKO# DaKOBMAHH YKa3HBAET Ha UX HEIPEepHBHOCTH M ABJA-
eTcs CJEINCTBHEM ONHOBPEMEHHOI'O 06pas3oBarfd(Hampumep, pacoTH 7,
II,I). Mo MHeHMO npyPMXI9’9'4 n 6 npocenTa OHJIA BHEIpPeHa aHajo-
TUYHO HODMaJIBHHM cenTaM. JpOeH IIpenmosaraeT, 4YTO o0pasOBaHue mpo-
CEeNTH OPOUCXOIUJIO ONHOBPEMEHRHO C MNEePBMYHHM [OepexumoMm. IlandpavaH,
nsyvyasd COwleHeHWe MexILy IIDOCENTOff m BeHTparbHOIl CTEeHKO# B admIn-—
dax, cyATan, 4YTO COUIEHEHHe UIEeHTHYHO COeNUHEeHMKn [OCJeLynUdX Cenr
1 CTEHOK paKoBMHH. OH TaKfe CUMTAN ONHOBPEMEeHHHM 0Gpa30BaHie
NEePBAUHOTO IepekaAMa ¥ CEeKPEelMi NPOCETH .

V3ydeHre 3JMeKTPOHHHX MUKpofoTOorpaduil mpocenTH X BeHTpalbHOH
CTEHK! DaKOBMHH [IOKA3al0, YTO OHM HelpepEBHH. [[pocenTa Kpome "TO-
T'0 3HAQUATEJBHO TOJmE, 4YeM [OCABIynIie CelNTH, OHa UMeeT HepaBHOME
Hy® OpU3MaTUIEeCKyl CTPYKTYDY, [OONOCHYH CTPYKTYpe [epBOIO COOpPOI:.
9TO MOIVIO OHTB DPEe3yJIbTATOM ONHOBPEMEHHOT'0 00pa30BaHMA C Havaymm
BTOpOit OHTOreHeTHYeckoit cTanuun. Ha Briamke I IaHH 2JeKTPOHHHE
MHKpPOJOTOIpafull DODPOXOMHOR SOHH OT BOHTDPENBbHOII CTOHKM K Mpocel=



Te ¥ Saghalinites , a Ha BJIKamkKe 2 — MUKpofioTOrpafuy CTEHKA paKo-
BUHH U camasa HadajbHad dJacTh OPOCENTH TOTO Xe pola.

Puc.I. Scaphites (Discoscaphites) ep. Ceuenne, GJU3KOE MEIUAIBHOMY .

[loxasaHH OPOTOKOHX, IpocedTa, LEKYyM ! HayalbHad 4YacTh OepBOTO 0G0-
poTa. LieKym NpHKpEIUIEH K CTeHKe DPaKOBMHH Ha BTOpOif OHTOTeHETHYeC-

Koit cramuu. YBeanueHue XI20

Ha prc.2 MOKasaHH 9acTH DaKOBMHH Saghalinites , KOTOpHE,BHI-
IuMo, IpEHANJIERAT K IIepBO#l M BTOPOil cTammAM OHToteHesa. KHonudecTm
CenT mnpennoJoxruATesNbHOe . BeanueHre X I20. Ha puc.3 OpemecTaBieHa IBH-
IsIs qa3a TPATHEA CTANUMM. M3ydyas 0BEIMIBILe NPERcTnDBATean, chororpa-
dupoOBaHHHE premaHOM,I4 OHJIO BHCKa3aHO IOpennoJjioxeHNe O TOM, UYTO RA-
Jasg KaMepa ABAASTCA OYeHb IJIMHHOM Ha sTo#t crammm (KOJIMYEeCTEBO CEOT
IaHO TUIOTSTMYECKM). BO3MOXHO, YTO HEKOTOpHe K3 DaHHMX CenT odpa
30BAINCH IO OKOHYAHUA BTOPOit cramun,

Ha puc.l moKazaHa HENPEePHBHOCTH COWIECHEHMA [POCENTH M CTEeHKM pa
KOBHHH B Scaphites(Discaxcarhites ). 9TO CedeHNe ODOXONMT uepes Jare-
P2JIBHYI0 4acTh IleKyma.

[[andpamaH yxaswBaeT, 4YTO 4Yame BCErO IUIaHCOUpaJIbHE 33BEDHYTHE

aMMOHITH, B IPOTMBOIOJOXKHOCTE HAyTIWIOMNESM, HE CEKDPeTUPYWHT MOopcaib-



HYO CTEHKY.

JJIEKTPOHHHE MMKpOfoTOTpadui MONTBEPRIANT, YTO X BHEWHMH NOpU3Ma
Tuueckuit cioit pakoBMHH, X IepJIaMyTpPOBHIt cioif GOKOBO/# CTEHKM DaKGC-
BUHH BHRnnHMBamTcﬁ$§mdnnmxaﬂbﬂomy mBy. OmHAKO, BHYTpeHHu{ npuava-
TUYECKU# CJOii MOCTemeHHO CTAHOBUTCA 3aMeTHHM Ha BTOPOM odopoTe,

a Tawxe CEeKpeTHUDPyeTCA B CIMHHOR wacTi, KaK [IOKa3aHO Ha puc.4.
Cenrs Promicroceras OHM OMICAHH MyTBeﬂ;? B HUX 3TOT aBTOD
HaWwés [epjamMyTpOBHY MeTepHasl IO BCeM HalnpaBJeHUAM ¥ He HawéJs Nnpu-

3MaTNYeCcKoIo.

B Hypophylloceras DaHHHMe CEINTH NMENT HEPaBHOMEDHYW CTDYKTYDY
0e3 BMNNMO} OpPMEHTHPOBKM CJaaralmiaX KPUCTALIOB. [[OCTEIEHHO CTDPYK-
TYDPH CTaHOBATCA CoJjee IaddepeHUMPOBAHHHMHA, 1 00pPa3yeTCA IPOKCH -
MAJIBHHIT MpU3MaTUYeckuit ciloit, a Taxxe MUCTaNBHHIA MepiamyTpoBit
cioit. I'paHdIla MexIy IBYyMA DA3INYHHMU CTDYKTypamy HepoBHag. Ha
BrIaIKe 3, pPUC.5-6 MOKa3aHH IIOCJENOBATEJBHHE CTANWd pPa3BUTHAL.

B cenrtaxSaghalinites M ScaphitedIpi3mMaTUdeCckiili CJOif MeHee BHCTY-
ganomuii.

MyTBeeMI2

ommcaHa Tawke cudoHHasg Tpyoka Promicroceras . OH
[1caj, UTO TPyOKa COCTOMT M3 KOHXHOJUHA. TOJBKO HeCONBmAA YaCTh
3TOi KOHXMOJWHOBO# TPYyOKM KAJNBLUTA3NPOBAHA M MPUKPENNASTCA K
CRIPANLHLM TAXAM ‘CAM, TOO oHa odpasyer Xounnenoit naswuie ("inorosHn-
TEJBLHOQ OTJOXKeHME").

B GOJNBUMHCTBE CJIy4YaeB y M3YUEHHHX 0CpasloB CUdOHHAA TpPycKa pac
TBOpEHa, COXpaHMIACH TOJBKO [OOJaAd TPyOka, O0CO3Hauanuas xon cudo-
Ha. Heroropss o0pasud Takoit xopomeil COXpaHHOCTH, UYTO CTDYKTYDH
CHPOHHO}t TPYOKHM MORHO M3ydYaTh. Ha BrIamke 4 MOKasaHa 4acTh CUPOH-
Hoit TpyOkm B paHHe#l vacTHM PaKOBHUHH ‘Saghalinites Crpoenne un3-
BeCTKOBOI'0 MATepMnata cUPOHHOR TPYOKM [IPA3MATHEYECKOS.

JonoNHUTENIBHHE OTJOREHMAA Tak®e Xopollo coXpaHAwTca. Ha BriIan-

Ko 3 [OKA3ANO TAKOe FMONOJHUTOJNBHOA OTJOKOHH® OKOJIO COeNTANIBHOIO



Prnc.2. Saghalinites wrighti Birk. Ceuelne, mnapajienbHoe Me-
IMAJLHOR IIOCKOCTH MeXIy Hen U BHEUWHMM QIaHroM. BTOpas OHTOTeHe-

TAYEeCKasa cramua. Beierm 3a mpocenToit aToit cTamum MOI'YT OpEHALIE-—
XaTh HECKOJIBKO [ocjelybuxx cenT. YBeandeHme X I20

TAXA ONHO¥ M3 DaHHMX cenT Hypophylloceras , & Ha puc. 7 IoKasa-
HO cowieHeHue "Momoit" CUPOHHOE TPYCKM M IOMOJHATEILHOTO OTJIOXE-
HUA B Saghalinites . HadnwmaeTcA 3HAUATEJNRHOE WU3MEeHEHNe JODMH
1 CTDYKTYPH IONOJHUTENILHOT'O OTJIOREHIA.

OnucaHHHe 3IeCh CTPYKTYPH CelnT M cudoHHO# TpyOKM, BUINMO,
YyKa3HBApT HA Hanm4me TUXPOCTATHIECKOTO annapara HayTuronneit
1 avvMeOHOMIEeH, CoJsee CXOOHHX MeRIy COCOO#f, HeweJM 39TO CHUHUTAeT
MyTBeii.
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Puc.3. Saghalinites wrighti Birk Tor %e ofpasel, 4ToO o
Ha puc.2. PaHHAa a3a TpeTheidl oHToreHeTuyecKkoil cramuu. [loxasa-

HO TUIOTETHUYEeCKOC KOJUUECTBO ceIr. Ymemuuenue X I20

Hogrmcn K [DMJIOXEHUAM Ha BEJIAIKAX

[[punoxeHne I. Saghalinites wrighti Birkelund dJIeK-
TPOHHAA MMKpOdOTOIpaduiA CeueHnsa, OapaUIe]bHOI'O0 MENMANBHOW 10—
CKOCTH, TOI'0 ®e o6pas3na, 4TO Ha pUC. <-3 OO TEeKCTy. (locTeleH-
HHil [lepeXxom OT NpOCElTH K CMEeXHO#l CTEeHKe DaKOBUHH. YBeludeHUe
X 2500

lIpunokenns 2. Saghalinites wrighti Birkelund « DJIEKTDOH~



Prc.4. Saghalinites wrighti Birkelund

. CXemaTuyHoe cevye-

He 9acTy WecTOro 060poTa X CEeIBMOI'0 000pOTa C BHKJIMHUBAHUEAM

IDN3MATAYCCKOTO CJOA N IIepjJamyT-—~

IBYX CJIOEB paKOBWHH (BHEIHETo

roenlandicum

.

wea. Yweanuyenne XISO
Birkelund ., \iemyanlpHHS CedeHUsA CEOT C [IPHA3MATUYESCKIAM M IepjamMyT-

(Neophyiloceras'
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Puc. 5,6. Hypophylloceras
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POBHM CJIOAMH . YBennqeHn?/§1;550+_Kﬁpmc15f’36133 cera; K puc.
6: 45-ad cedTa; Ha DHCYHKe #300pakeHa JUWUB He3HAUMTELHAMN

9aCTh OepJaMyTpOBOTO CJIOS

Puc.7. Saghalinites wrighti Birkelund CxemaTuyec-
KOe MeIMaJbHOEe CcedeHle C CelTaJlbHHM TAXeM 45-0if celnTH u CMEex=-

HHM TOMNOJIHUTESJBHHM OTJOREHMEM M cudoHHOi TpyOKO#i. YBenuueHue
X I075

HaAg MUKpodoTOoIrpadua MeIMalpHOT'O CEeYEeHNMI CTEHKM DaKOBHHH, IHe
clleBa HANpaBO [IOKA3aHH: CJIOfl DAKOBMHH IPOTOKOHXa (BHKJIMHABAI0-
m@ica) ¥ cJoff pPaKOBMHH [EPBOTO OGOPOT2 B Hauale mpocentH. CIper-

Ka C BHEmHe} CTODOHH DAKOBMHH YKA3HBAeT aNOpasbHOEe HalpaBieHue.
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ToT %e ofpasell, KOTOPHI TIeMOHCTPUpOBaT BnpKeHyHnB(pmc. 1o
rexcTy I, mpmromenus I-4). Yeemuuenue X 3750

[Ipnnowene 3. Hypophylloceras (Neophylloceras) groenlandi-

am B. OJGKTPOHHaA Mukpofororpadus 26-oit H C CeNTaJpHEM Ti-

KEM I IONOJHATENBHHM OTJOReHZmeM. Y CENTH HaGawIaeTcA HavalbHAA
mufbepeHnnaisa Opu3MaTUYecKoil nepiamMyTpoBofi- CTPYKTYD. JBed-

yenne X II00
(Ipunoxenne 4.Saghalinites wrighti Birkelund JJIEKTPOH-

Hasi MAKpOQOTOIpANU MEeTAAIBHOTO CEeYeHMs1, I'Ie CHW3Y DDepX ooxa-
3QHH: YaCcTh MEepJaMyTpOBer0 CJIOS BEHTDANBNON CTEHKM aKOBMHH,
BHYTDEHHMIt NpU3MATUYECKNl CHOfi BEHTDaANBHOA CTEHKM DAaKOBUHH I

cudOHHAR TPYOKa C OPE3MATHYECKO# CTPyKTypoit. YBemuuenze X3330
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