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Many of the interesting relationships be-
tween embryologic growth and evolution-
ary development have been summarized by
de Beer (1958). De Beer ably illustrates
how the synthesis of embryology and evo-
lution has produced plausible explanations
for many biological and paleo-biological
phenomena which formerly were thought
to be explained best by the “recapitulation
theory” of Haeckel. In many cases, these
phenomena illustrate that the opposite of
recapitulation occurs, and it appears valid
now to accept heterochrony and its various
effects as an explanation of many aspects
of evolution.

Little has been published on the embry-
ologic effects in paleontology. De Beer and
Swinton (1958) have cited the work on
trilobites by Stubblefield (1936), grapto-
lites by Elles (1923), and the discussion
on corals by Cloud (1948) as a few works
of special importance, and have concluded
that similar illustrations of embryology and
evolution are probably “found in the evo-
lutionary history of most large and success-
ful groups” (p. 2).

In support of this statement can be
added a few details concerning the ab-
normally coiled ammonoid cephalopods of
the Texas Cretaceous.

Tuae CepaALOPOD RECORD

During the preparation of a monograph
of Texas Albian and Cenomanian (Cretace-
ous) abnormally coiled ammonoids, the
writer encountered several examples of
paedomorphosis and one example of caeno-
genesis and acceleration. These phenom-
ena were noted in species represented
in the Texas material by collections num-
bering several dozen to several thousand
specimens. Undoubtedly, other examples
of such phenomena among the hetero-
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morphs exist but have not been recognized
because of the limited size of most collec-
tions.

The examples cited here are from the
Turrilitidae, a group of helically coiled am-
monoids which are commonly differentiated
on the basis of different types of orna-
mentation (Arkell, Kummel, and Wright,
1957).

This report is part of a study made
possible by a grant from the Systematic
Biology Section of the National Science
Foundation.

PAEDOMORPHOSIS

The possession by mature organisms of
characters which were present only in the
young of an ancestor is here referred to as
paedomorphosis. De Beer (1958, p. 63)
has applied paedogenesis “to cases of pre-
cocious sexual maturity of the reproductive
organ while the organism is still in the con-
dition of a larva,” and neotony “to cases in
which animals retain their larval form.”
Because it is rather difficult to determine
from the fossil record which occurred, both
have been here included together.!

This phenomenon is well shown in the
evolution of Mariella (Plesioturrilites)
brazoensis. This Early Cenomanian hetero-
morph occurs abundantly throughout the
Texas, southern Oklahoma, and northern
Mexico area, and is one of the few Texas
heteromorphs which still can be collected
with ease. It has long been noted in the
Main Street and Grayson formations of
north Texas (Adkins, 1928), and recently
a fragmentary specimen has been found in
the Upper Albian Weno Formation. Ex-
cept for this single anomalous occurrence,

11n 1958, de Beer discusses both processes under
the heading neotony, but de Beer and Swinton
(1958) discuss the same phenomena under paedo-
morphosis. This latter practice is followed here.
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the species is apparently restricted to the
Early Cenomanian and has been used as
an “index fossil” for rocks of this age for
more than 40 years. This species decreases
in abundance from the basal beds of the
Main Street, where it occurs in greatest
number, to the Grayson Formation where
it is rare above the lower beds.
Ornamentation at maturity consists of
four rows of large tubercles divided into
two sets of two rows each by a pronounced
depression which winds around the whorls.
The large tubercles are of uneven size;
the abapical rows (fig. 1) normally contain
the larger. The typical P. brazoensis con-
tains the same number of well-formed
tubercles in all four rows. A variety of
P. brazoensis which is present with the
typical forms in north Texas but is most
abundant in west Texas, has unequal num-
bers of tubercles in the two, two-row sets;
about 25% fewer in the abapical rows.
This west Texas variety occurs in the same
age rocks as the typical form, and the dif-
ference in ornamentation appears to be an
excellent example of geographic separation
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Poedomorphosis

Mariella (Plesioturrilites) brazoensis

Paedomorphosis in Mariella (Plesioturrilites) brazoensis.

of a species (in this case some 300 miles)
followed by speciation.

The ontogeny of P. brazoensis from the
north Texas rocks is difficult to determine,
as most known specimens are incomplete
internal molds and are poorly preserved.
The few individuals on which youthful
whorls are preserved show clearly that the
juvenile tubercles are somewhat different
from the adult. They are small and both
sets of rows tend to be joined in a ribbed
fashion. This ridge or ribbing of the
tubercles becomes less pronounced as the
individuals increase in size (and age), and
on the mature portion large rounded dis-
crete tubercles are present. Therefore,
ornamentation changes during ontogeny
from coalesced ribs to discrete tubercles
in the typical P. brazoensis.

An interesting variety of P. brazoensis
has been noted in the north Texas area for
a number of years. This variety appears
in the upper beds of the Main Street For-
mation, but is most common in the lower
and middle beds of the overlying Grayson
Formation at which level the typical P.
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brazoensis with discrete tubercles is rare.
Both forms become extinct shortly after
the time of deposition of these sediments.

The variety differs from the typical P.
brazoensis in the ornamentation. Instead
of possessing large discrete tubercles at
maturity, even the largest individuals pos-
sess tuberculate ribs or ridges, two sets
separated by the spiral groove. This variety
is never as large as the largest P. brazoensis,
but it does possess the ribbed or ridged
ornamentation well beyond the stage where
it is lost on the typical P. brazoensis. The
facts that the ribbed variety occurs most
abundantly in younger aged rocks than
where the typical P. brazoensis occurs, and
possesses at maturity the characteristics
found only in the very young ontogenetic
stages of P. brazoensis from the older strata,
seems to suggest an excellent example of
paedomorphosis.

Plesioturrilites brazoensis appears to have
been a rapidly evolving species. That por-
tion of the population which migrated
geographically soon changed its ornamen-
tation to an unequal tuberculate condition.
Through time (1 to 2 million years extrap-
olated from Kulp, 1960) paedomorphosis
occurred and a variety appeared which, at
maturity, had characteristics which were
present in the early ontogeny of the ances-
tral forms. What other internal and non-
preservable characters were similarly af-
fected may never be known, but the ele-
ments involved in paedomorphosis seem
ample to explain what can be observed.

ACCELERATION

“By acceleration of the rate of action of
the internal factors which control its for-
mation, a character which appeared in the
late stages of ontogeny of an ancestor may
appear early in the development of a de-
scendant” (de Beer, 1958, p. 104). Ac-
celeration and hypermorphosis may work
together to bring about a recapitulatory
effect, and the lineage of Gryphaea incurva
described by Trueman (1922) has been ex-
plained in this way (de Beer, 1958, p.
106). However, acceleration may inde-
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pendently give rise to such a phenomenon.
An example of acceleration and paedo-
morphosis is found in the Upper Albian
heteromorph Mariella worthensis. This
species occurs with great abundance in the
Pawpaw Formation of north Texas.

This helically coiled species at maturity
bears four rows of more or less equal sized
and equal spaced tubercles. Each of the
four rows contains the same number of
tubercles. Among the several thousand
specimens of M. worthensis studied, there
appear to be three varieties.

The most common forms, and those
which evidently represent the average in
the population, underwent ontogenetic
changes including ornamentation changes
which can be studied in detail because of
the good state of preservation of the fauna.
The earliest whorls are almost smooth but
very small nodes appear early in ontogeny.
These nodes are very small and are ar-
ranged in four rows which are oblique on
the whorl flank. As the shell increased in
size the tubercles became larger and more
rounded, and instead of retaining the juve-
nile oblique orientation, the four rows be-
came almost straight across the whorl flank.
This is the last and greatest ornamentation
change during ontogeny (fig. 2).

The second variety possessed the same
ornamentation characteristics as variety
one in the juvenile stage (obliquely ar-
ranged tubercles) but rather than acquiring
large, straight tubercles at maturity as in
variety one, this second variety retained
the small obliquely arranged tuberculation
throughout ontogenetic development. This
appears to be another example of paedo-
morphosis.

The third variety of this species is of
additional interest. On this form, the
earliest whorls do not possess small oblique
nodes as on varieties one and two, but on
the earliest whorls, the nodes are arranged
in a straight alignment across the whorl
flank, and in addition, these nodes become
larger (tuberculate) much sooner than on
the average variety. This clearly seems to
be an example of acceleration; character-
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Mariella (Mariella) worthensis
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istics which appear in the late stages of an
ancestor appear early in the descendant.

Of several thousand specimens studied,
the ‘“average” condition, described as
variety one, is present in about 80% of the
population. The paedomorphic condition
was noted in about 3% of the population,
and acceleration in about 2%. Another
15% was too poorly preserved for detailed
study.

CAENOGENESIS

Caenogenesis has been defined as the
case “in which different animals resemble
one another when adult, but are markedly
unlike one another in the early stages of
their development” (de Beer, 1958, p. 40).

De Beer has summarized a number of
excellent examples of this phenomenon in
living species in which the larval stages of
certain organisms are “markedly different”
but the adults cannot be distinguished (p.
45-50). He also cites Spath’s study of
Gagaticeras as an example of caenogenesis
in the fossil record (p. 47).

In the Texas collections there are large
numbers of small Early Cenomanian tur-
rilitids which are associated but which rep-
resent two genera, Plesioturrilites bosquen-
sis and Wintonia graysonensis. Although
there are great similarities between these

Paedomorphosis and acceleration in Mariella (Mariella) worthensis.

two forms, they have been separated ge-
nerically because of the marked difference
in their early stages. Wintonia graysonen-
sis is one of the very unique Turrilitidae
because its earliest shell consists of at least
one straight shaft which then merges dur-
ing later ontogeny into a normally coiled
turriliticone. In contrast, the earliest stages
of Plesioturrilites bosquensis are quite uni-
formly coiled and all stages form a uni-
form helical spiral.

After these different early stages, both
species acquire four rows of tubercles di-
vided into two sets by a prominent Plesio-
turrilites groove. Each species bears the
same number, size, shape, and spacing of
tubercles on equal sized whorls, and whorl
shape, apical angle, and size are also the
same. These two forms occur in the same
layers and cannot be separated by char-
acteristics of their adult stage alone. When
the initial straight shaft of Wintonia is not
preserved it is not possible to distinguish
the two species (fig. 3). From the Grayson
and Del Rio formations of Texas several
thousand specimens of these two species
have been collected. The earliest part of
the shell is missing on about 98%._of the
specimens studied, and various statistical
methods were employed without success in
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Wintonia graysonensis
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Mariella (Plesioturrilites) bosquensis

Caenogenesis
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an attempt to discover taxonomically im-
portant differences among the adult shells.

This appears to be a good example of
caenogenesis, and involves novelties ap-
pearing in the young which are not re-
flected in the adult stage. There is no
generic difference between these two spe-
cies, but taxonomic determination based on
the early ontogenetic stages alone would
not reflect this.

SUMMARY

Plesioturrilites brazoensis of the Early
Cenomanian possessed ribbing on its
youngest whorls which became distinctly
tuberculate in the adult. A variety of this
form occurs in stratigraphically younger
rocks and retained the ribbing throughout
ontogeny, an example of paedomorphosis.

Paedomorphosis and acceleration took
place in certain individuals of the Mariella
worthensis fauna during the Late Albian.
The average individual of this group bears
obliquely arranged nodes in the juvenile
stage and larger straight nodes (or tuber-
cles) in the adult. A paedomorphic variety

Caenogenesis illustrated by Wintonia graysonensis and Mariella (Plesioturrilites) bosquensis.

which retained the small obliquely arranged
nodes throughout ontogeny and a variety
showing acceleration, bearing large straight
nodes in all stages of ontogeny, have been
noted.

Adult shells of Plesioturrilites bosquensis
and Wintonia graysonensis cannot be dis-
tinguished, but in the earliest ontogenetic
stage, W. graysonensis has a straight shaft.
During ontogeny this shaft merges with a
normal helically coiled shell, the type pres-
ent in all stages of P. bosquensis.
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MHOXEeCTBOMHTEPECHHX POICTBEHRHX OTHOmMERHE B 9MODHOJOTAYECKOM H
9BOJOIMOHAOM Da3BATAA G ododmerH Jie Bupom /1958/.le Bup ymexo
OIECAJ CHHTEe3 SMODAOJOTHA X SBOJIOIAM,TAI TOJKOBOE OOBACHEeHHEe EIA
MHOT'EX OHOJOTMYECKEX ¥ [aJEOHTOJOTHYECKAX ARIEHHH,KOTOpDHE,KaR CUH-
TAJOChH DaHbme,CRNA Jy4l€ BCEro OOBACHEHH "Teopme# peKamATyJIAHHA"
Terkend.Bo MHOTAX cJayYadxX STH ABRICHAA NPOTHBOpPEYAT pEKANHMTYJIAINH,
A 5TO OKa3HBaeTCA NeHCTBATEJRHHM Temepp ENA NPHHATAA I'€TepOX PORAH
I eé Da3NIAYHHX OpOABNEeHEH,KaK OCLACHEHHE MHOTHX acnfxron 9BOJIDIAHA .
B naseoRTOJOrEE OHJIO MaJO Hame4aTaHO OO0 amdpnonorzqfcxnx spderrax.
Jle bup m CyuBTORH /I958/ ccHlaimmch Ha padory Cradaefmaga © TpAJIOCH-
rax /1936/,3:1mca o rpanroamrax /I923/ momAcaHMe KODALIOB KiaymoM
/1948/,kak Ha pAGOTH Goabmel BaxHOCTH M 3ARINYIIN,9TO obmee OGBAC-
HeHHe SMODHOJIOTHE B 3BOJIOIHAE , BOSMOXHO,MMEETCA B HCTODAM pA3BATHA
caMuX GOJBNAX M [OPOrpeccHpPybmAX rpynn.B DomnepEKy 5TOr'O MOXET OHTH
IOGaBIEHO HECKOJBKO XeTarneil,Kacapmuxcsa HEHO[MANBHO CBEDHYTHX amMMO-
HOHMIHHX medasonon.

Coodmenne o medanomogax.

Bo Bpemsa IOETOTOBKE MOHOTpafHA O TEXACCKHX ,aJbGCKEX H CEHOMAH-

CKEX /MenoBHX/ HEHO[MAJBHO CBEDHJTHX AMMOBHTEE 4BTOD BCTpedaJ Hec-
KOJBKO SK3EMIUIADOB C OeXoMopHo3oM B OEHAH SK3EMIULAD C IEHOT'eHEe30M

I axceJepam@ei#.OTH ARIEHEA ORIM OTMEYEHH y BHJIOB,OPEICTABRIEHHHX B
TE€XacCCKOM MmaTeprajle B KOJJIEKIOWH , HACUATHBapme#« OT HECKOJBKAX IEeCAT-
KOB IO HECKOJBKEX THCAY o0pasmoB.HECOMHEHHO: cpeiyl reTepoMopd mmenT
CA IpyTrHe SK3eMIUIADH C TakiuMi (PeHOMEeHAJIBHHMA ARIERNAMA,HO OHH He
OWIM DAcHO3HAHH HM3-38 HX OI'pPAHAYEHHOT'0 pa3mepa COJBIMHCTBA KOJJIEK-
.

[pumepH NpEBefeEHHE 3IeCh,B3ATH H3 TypwiATEX /Turrilitidae / -

IpyOIH TeJIAKOMNANEHO CBEDHYTHX aMMOHMTOB,KOTODHE mudje peHIApOBAHH
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Ha OCHOBE DAa3JIMYHHX THIOB OpHAMEHTAUMM /Apxen,KommenL,PaﬁT,I957r./
9TOT oTYeT ARIAETCA 4acTED HCCJAemoBaHA#,KOTODHE OHJIH OCYmMECTRIE-
HH ¢ paspemelnsa CHCTEMATHYECKOTO CHOJOTHYECKOTrO OTIHeJa HAIMOHAIB~
HoO#t opraHms3amME IO HayKe,
Iegomopdoa

Korma 3pejHe OpraHA3MH OGJANANT OTJAYATEJBHHME OCOGEHHOCTSMHA,
KOTOpHE GHJIH XapaKTEepHH IJIA NpenKOB B DAHHEM BO3pacTe,TO MH AMEEM
meno ¢ memomopimamom.lle Emp ymorpedisgeT memoreHes JiA CAydaeB Npex-
IeBpemMeHHO! MOJOBO# 3pesOCTH,KOTNa OPraHM3M HAXOIMTCA B CTAIUA JHA-
UAHKA B HEOTEeHMn MIA CJydaeB,KOrja XMBOTHHE COXDAHADT CBOD JATHA-
HOYHYD ¢opMy.[JOCROJBRYy 3TO TPYIHO ONpEeIEeJHTH IO OKaMEHEJHM OCTaT-
Ram,T0 o6a npomecca OHAM OCBeIMHEHH BvecreX L, org reTepoMopfH paH-
HEro ceHOMaHa BCTpedapnTcs B GOJBIOM KoamgecTBe B Texace /Enas Ox-
Jaxoma/ @ CEB,JaCTA MEKCHKE H SARIADTCA ONH/MA H3 HECKOJBKAX Texac-
CKMX I'eTepOMOPJHHX ,KOTOPHE MOXHO JIETKO OCHApyRATE,

OTOT deHOMEHANBANN HmpEMep MOEHO XODONO yBHEETH B SPOJDIHH la-
riella (Plesioturrilites) brasoensis, STOT DaHHECEHOMBHCREi- reme~
pomopdauf ammomMT oCmJeH B: Texace,nzRoff Owiaxome,ceBepHolt MercHKe.,
On Own maBHO 3aMevueH B fopmanmax Ma#n Crpar ® I'peficon cepepHoro Te:
xaca /AmkmHr,I1928/ m HemaBHO parmMenTapHH# odpasen Oun HaligeH B
BeXHeaJrOCckof Gopmarmm BeHO. ‘

3a ACRIDYeHMeM 3TOf emMHCTBEHRO# HAaXOINKM pacHpocTpaHeHHe BHIA,
OYEBHEEHO ,OT'DAHMYABAETCA PAHHAM CEHOMAHOM,d OH HCIOOJB30BAJCA KaK
" pyROBOEAmMAA OKAaMEHEJOCTH" IJIA NOpOX 3TOr'0 Bo3pacra Gojee 40 Jjer.

xI. B 1958r. lle bup paccmarpmBaeT o6a mpomecca IOX 3arjabBAeM HeoTe
ad,HO Jle Bup m CemHTOH /I958/ paccMaTpEBapT Te EEe CaMue SRIEHN:

Kak nenqoMopdO3H.ITOTO NpANEPEABANTCA X B 3TOH craThe.
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CTenmeHh M30GAIAA STOTO BAIA YMEHBIAETCA OT GasalbHHX cJoeB (opuas
nua Metts CTpaT,rne OH BCTpedaeTCsa B 3HAYATENBHOM KOJHIECTBE,NO
fopmauma I'peficoH, e OH BCTpedYaeTCA BHINE HAKHAX CJOEB.

CKyJBOTYypa 3pEeJIHX OPraHA3MOB COCTOAT @3 4 pANOB Coapmax Oyrop-
KOB, pa3lleJIeHHHX Ha 2 IpylOnH,no 2 pAna B Kaxnoit,oTdeTsUBEM yIIyO-
JIeHAeM, pnymeaM [0 chupaJjd.

BospmAe Oyropkd HEONAHAKOBH @ IO pasMmepaMm,alalBKa/bHHE DANH
OCHYHO GoJiee KpynHHe.THnaYHH# P.brazoensis COINEKAT ONMUBAKOBOE
KOJM9EeCTBO APKO BHpaXeHHHX OyIOPKOB BO BCeX YeTHpeX pAnax.Bapmere-
TH BENa P.brazoensis, KOTOpDHe OCHADyXeHH BMeCTe C THNAYHEMA ¢opma-
ma B CeBepHoM Texace,HO HamdoJiee pacIpocTpaHeHH B 3amanHoM Texace,
AVenT HeONAHAKOBOE KOJIAYeCTBO OYyI'OPKOB B IBYX I'pynmax mo 2 psaaa
KaxXas,B adalARANBHHX pANAX Ha 25% MeHbme.JTd pasHoOGpa3HHEe BANH
3ananHoro Texaca BCTpedYanTCA B IOpolaX TOTO Xe BO3pacTa,d4To # THA-
ni9HHe GOpMH, A pa3iiaudd B OpHAMEHTaUdd ABJNANTCA SADKMM IIDAME POM
reorpafaveckoft @3onAmAA BHNOB /B NaHHOM ciaydyae oxolo 300 mans/,3a
KOTODHMA CJeNyeT BHANOOOpa30BaHHE.

OHToreHe3 P.brazoensis CeBepHOr0 Texaca TpYIHO HOILAaeTCH OIpe-
IleJeHan, TAK RAaK HamboJee H3BECTHHE 00paslH ABJNANTCA HENOJHHMA BHY-
TpPeHHMMA SApPAMA A ILIOXO COXpPaHANACH.HEeKOTOpHE 2K3eMIUIADH,Ha ROTO-
pPHX OpelCTaBJeHH LHHe 0C0pPOTH,fCHO NOKA3HBAWNT,4YTO paHHAe OyIODKA
OTJIAYHH OT GoJiee HO3NHAX.OHA HEeBAIAKA IO pasMepy,ole CpyNOH PANOB
CTpEeMATCA NOPAHATH ONMHAKOBYD pedpACTyD GOpMYy.OTd BHCTyIawbmme MIO-
BEepPXHOCTA GyIrODKOB WIA peCpACTOCTH CTAHOBATCA MeHee SDKO BHpa®eH-
HEMA 0O Mepe yBeJdYeHMd pa3MepoB DarKOBAHH /@IA C BO3pacToM/,HA 3pe-
Jafg cTanda olianaeT OTHEJbHHMA OKpyIvIEMA OyIopkamd,ClenoBaTeJBHO,
OpHaMeHTallusg @A3MeHAeTCHA B TedeHMe OHTOr'eHe3a OT pedpacToit no OT-

IeJBbHHX OyIODKOB y TANAYHHX P.brazoensis.

lHTepecHas pa3HOBUIHOCTH P.brazoensis OwWia HalfeHa B CeBEpHOM
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Texace B TedeHAE HECKOJBKAX JeT.JTa DA3HOBUNHOCTH MOABJIAETCA B
BepXHAX cJyosaxX gopvamaa MafiH CTpAT,HO dYame BCTpedawTCSA B HAKHAX 4
CpelIHAX cJOAX BHueJexame#t gopvauusa I'paticeH,Ha ypoBHe KoTOopo# Ta-
[AYHHII P.brazoensis C pa3feJbHEMA OYyI'OpKami BCTpEYaeTCA pelKo.
OCe ¢opvMH @AcYe3yd Ccpasy Xe IOCJe BpeMeHA 00pa30BaHMAs STHX OCanod-—
HHX o pManaii.

Pa3HOBAIHOCTE OTJAYaeTCA OT THMAYHOrO P.brazoensis cBoeft cky-
JpnTypofi.BMecTo HanAuas pasfeseHHHX OoJpmax OyIOpKOB B 3pEJIOCTH,
Iaxe canHe OoJiblAe NpelCTaBATeJd UMenT OyropdaTHe pedpa WIA CKIaN-
Ka,IpAd9eM NapH A3 STHX OYyTOpPKOB pasliesieHH CIAapajeo0pa3sHEM XeJoOKOM
dTa pa3HOBHOHOCTH HAKOINA He INOCTHAraeT TaKAX DA3MEepOB KaK CaMHe
KpynHHe P, brazoensis, HO OHa @EMeeT CHISN4aTy® 4 DeOPOBUNHYD CKYJIB-
OTypy,Nocae Toft cTammd,KoTma Takad CKYJBOTYpA @ACYE3aeT y THAMAIHHX
P.brazoensis. ToT ¢akr,4To pedpACTad pPa3HOBUIHOCTH dYalle BCTpedaeT-
CA B WHOM BO3paCTe,4YeM TANAYHHE P.brazoensis, @ HajJd4dde B 3PEJIOCTH
IpA3HAKOB, KOTOPHE OHJIMA TOJBKO HA OYEHb MOJIOJHX OHTOI'€HETHAYEeCKEAX
CTaUUAX P.brazoensis 43 Gojee IpPeBHAX OTJOXREHMI,ABNAETCA NpPEBOC-
XOILHEM IpAMepoM Iemomopdosa.

OxaaHBAETCH,dTO P.1lesioturrilites brazoensis griageTcs GHCTPO
9BOJIDIAOHAPOBABIEAM BANOM.UYaCTh MOMNYJAIMAA,KOTOpPAs MArpApoBajia I'eo-
rpafayeckd, BCKOpe A3MEHAIa CBOD OpHAMEHTalldn N0 HepaBHOGYI'OpYaTOIo
odepraHgs.B Teuenme BpemeH# /OT I 10 2 MAI.JET SKCTpamnoJapoBaHHEHX
a3 padoTH Kamna,I960/ BciemcTBZe memoMopfosa MOABAIACH pABHOBHM-
HOCTBH,KOTOpAA B 3peJIOCTA EMeJa IpA3HAKA,KOTOPHEe COHIA IpelCTaBJEHH
B paHHe} OHTOreHAA HNpelKOBHX dopM.MokeT OHTH HEKOINa He OyneT 43—
BECTHO Ha Kak@e BHyTpeHHAE @ HeCOXpaHMBmAECH MpA3HAKA ORWIO OKa3aHo
Bo3neficTBAe ,HO 3JIEMEHTH BOBJEYEHHHE B Nenomopdo3,MOryT OCBACHATH,

9T0 MOXHO HalJaoIaTh.
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AKceJle panad.
"[lpg momoma yckKopeHm#t TemnoB §yHKOMOHADOBAHAA /aKceJepanad/

BHYTpeHHAX (aKTOpPOB,KOTOpDHE KOHTPOJUDPYDT €TI0 CTpoeHEe-IpA3HAK,
KOTOpHH! moSBMICA Ha mocJenHe# CTaNAd OHTOI'€HAM MpENKa,MOEET MOSBMAT
cA Ha paHHef# cramam pasBaTHd moTomka" /lle Bup,I958,cTp.I04/.Akce-
Jepanas @ ramnomMopdo3s MOryT (yHKIEOHAPOBATH,BMECTE,9TOCH MpOA3BEC-—
Td cymvmapyoma# adexT,d OpodcXoxneHdae Gryphaea incurra, ONACAHHOE
TpymeHoM /I1922/ Gwi0 oOBACHEHO Takmm odpasoM /lle bup,I958,cTp.
106/ .0nHaKo ,aKcesepanad MOXKET HE3aBACEMO IDABECTA K TAaKOMy HEOGHK-
HOBEHHOMY ABJIEHHD.[[pAMep aKxceJsepanad @ memoMopfo3a HaimeH y Bepx-
HeaJbOCKOT'O I'eTepoMOpPHOI'0O ammoHATa Mariella worthensgis. 9ToT BAT
BCTpedaeTcs B OoJsbmeM KojgdecTBe B fopmanda [lono CeBepHoro Texaca.
OTH IeJIAKOANANBHO CBEDHYTHE BUNH B 3pesOCTA MMeDT 4 psama doJee ik
MeHee OINHMHAKOBHX [0 pasMepaM @ pACIOJOEEHHHX Yepe3 ONAHAKOBHE IIpO-
MexyTKA OyropxoB.Kaxnuit 43 4 pANOB CONEeEAT OINAHAKOBOE KOJAYECTBO
6yropkoB.Cpena HECKOJBKAX THCAY A3YYEHHHX DK3EMIUIApOB M.worthen-
sis EMEDTCA TOJHKO 3 pa3HOBUIHOCTA.

Handosee oOwgHHe §OpVH Te, KOTOpHE IPEICTARIADT CpefHee KOJAJeC-
TBO 3aCeJieH@s, IpeTeprnejyd OHTIeHeTHIeCKAe A3MEeHeHHAA,BRIDYAf A3MeHe-
Hi#e CKYJBITYPH,KOTODHE MOIYT OHTh M3yYEHH NeTalbHO OJaromapd Xopo-
me# coxpaHHocTH.CamMHe paHH@Me OGOPOTH NOYTH IVIalK@e,HO HeGoJIbilAe
Oyropkd NOABJADTCA B paHHe# OHTOreHAd,dTH CYyropKa MajH @ o6pasynT
4 psana,KOTOpHE CKOMEHH HA CTOpOHe oGopora.llo Mepe TOro,Kak paroBd-
Ha yBeJHAYMBAETCA B pa3Mepe,O0yropkd CTAHOBATCA OOJbme A OKpyIJee
BMECTO COXpaHEHHA paHee CKOMEHHOIO NOJIOKeHAs 4 psAla CTaHOBATCH
IOYTH INpAMEMA TO Bce# cTOpoHe o0opoTa.dTO — MOCJENHee @ camoe 6ol
moe @M3MeHeHH@e OpHAMEHTalAA B TeYEeHHE OHTOT'eHe3a /pac.2/.

Bropas pasHOBUIHOCTE EMEET TAKyD K€ CKYJBNOTYDY,KaK y OepBof
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PA3HOBHIHOCTE Ha OXHOZ M3 DAHEMX cTamAl /C KOCO pacHOJOREHHHMHM pA-
IamMa GyrOpKOB/,HO NPAHECKOJBKO GOJBMEM pasMepe B 3DeJOCTH HaGIDIa-
DTCA NpAMHE GYyTOpRE,a y 9TO¥ 2-0# DA3HOBANHOCTE cCOXpaHfAeTcA Majad

CKOmeHHad , ByoyKlasd OyropyaTocTh B TeYeHHE OHTOTEeHeTHYECKOTO pas3Bh-

THEA,JTO ARIAETCA BTOPDHM OpAMepoM Oemomopdosa.

TpeTra pa3sHOBHIHOCTH STOT'0 BHIA NpeINCTaBIAET COCOX HONOJHATENB-
HHE mHTepec.Y o5TOo¥ fopMu paEHAe OGOPOTH HEe HMEDT MAJEHBXEX CKOMEH-
HHX OYyTOpDKOB,KaK y I M 2 pasHOBANHOCTH,HO HAa paHMAX 0oCopoTax Gyrop-
KA o0pasypT OpAMyD JIAHMD Ha GOKOBHX CTOpOHax OGOpDOTOB,HM 3TH Oyrop-
KE CTQHOBATCA HMPOKAMA /GyropuaTump/ Tropasio paHBmeE,9eM HAa OGHYHHX
Pa3HOBUAHOCTAX . KaRETCA,9TO 3TO MOXET COHTH NMPHMEDOM aKceJjepaima.Xa-
PaKTEpHHE YepTH,KOTOpDHE NOARIADTCA B NO3INHEM INEepHONe XM3HA Ipenka,
NOARIADTCA B HAYAJBHOM NEpHOZe XHM3HE IOTOMKA.

13 HECKOJBKUX THCAY M3YyUYEHHHX SK3EMIULADOB,"cpelnHee"™ COCTOSHHE
OIMCAHHOE KaK llepBad Pa3sHOBMIHOCTDH XapAKTEpHO WiA 80% momyasammit.
[emomopjadecKAe OTRIOHEHEA OHIM OGHADYXEHH y 3% monyudmaid,a axceije-
pamEA OpamepHO y 2%.0OcranpHue [5% MMEJHE IUIOXYD COXpPAHHOCTH HAS Ie-
TaAlbHOT'O HSYYEHHA .

[leHOT€EHes

[leBOTeHe3 MOJYYRJ OompelneJeHAe IJIA CJydaeB,0pA KOTODHX pas3JMYHHE
KABHE OPraHASMH AMEDT CXOICTBO BO B3DOCJOM COCTOSHHH,HO DE3KO OTJA-
ganTcA IPYr OT Apyra Ha DasHHX cTamAax passaTma /le Bup,I958,cTp.
40/.

lle bEp o60o6mAn MHOERECTBO NpPEKPACHHX [pUMEPOB 3TOT'0 ARIEHAA Cpemd
HHHE CyLEeCTBYDNUX XEMBHX OPraEM3MOB,yKOTODHX JHAYAHOYHHE CTAIWA HEKO-
TODHX OPraHM3MOB COBEDIIeHHO 'pa3JjIMYHHE ,TOTZA KAaK BO B3POCJIOM COCTOA-
HAM OBU OGJANAT GOJBIMM CXOICTBOM /cTp.45-50/.0H TakEe ccHIaeTcA

Ha mccirenoBaHEA COETOM Gagaticeras KAk HampAMEp II€HOT'eHe3a B HCTO-
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P E3yYeHEA oRaMeHenocred /cTp.47/.

B TexacCRAX KOJUIEKIMAX MMeeTCA COJBIOe KOJMYEeCTBO MAJECHBKAX paH-
He CEeHOMaHCKMX TYPPAIATHAN,KOTODHe BCTpedamTcA B ORHO# accommanmd,
HO NpHHAINexRaT 2 pojaM Plesioturrilites bosquensis B Wintonia
graysonensis. XoTd Mexny sToMu fopvaMm cymecTByeT OI'DOMHOE CXOXICTBO
OHE OTHOCATCA K DAasHHM poliaM B CBA3M C COJEIMMA DA3JAYASMA Ha pan-
HAX CTaIAAX pa3BATHA.Bam Wintonia graysonensis mpemcramideT coGoi
ONHy H3 yHMKaIBHEX OpDM TypDpDAIATHN,T.K.Ha@éojlee paHHAA 9acTh paKO-
BEHH COCTOHT M3,I0 KpaitHe#t mepe,omHOi:IpAMO# OCH,KOTOpas 3aTeM B GO

Jee TNOSHHEA OHTOTEHHMM MEepEeXOIAT B OGHYHO CBEpPHYTHA TypparATAKOH.Ha-
OpOTHB, Plesioturrilites bosquensisakKpyueHa H Ha CaMHX DaHHAX cTa-

JUAX A Ha BCeX CTamMAX OOpa3ylT €I@HYD I'eJHKOMIAIBHYD CIMpalb.
[locse oTHX pa3HHX HAYaJBHHX CTamdii ofa BAma MMEDT 4 pAEA Oyrop-
KOB, pasfieJleHHHX § Pjesioturrilites Ha 2 IDyONH BHCTyNADIMM XeJ0G-
KoM . Kaxmud BEpm o0JjamaeT ONAHAKOBHM WHCJIOM CyTOpPKOB,ONMHAKOBHMH pa3-
Mepamit ,dopMo#t B ONEHAKOBHM pacNOJOXEHEEM GYTODROB Ha 06G0OpoTaX ONHWHA
ROBOI'O pasMepa,onrHarRoBo# fopMoi amMraNbHHM yIJIOM H pasmepamd 060pO
TOB,00e 3TE ¢OopMH BCTpeYabnTCA B ONHAX X TEeX Xe CJOAX B UX HEBO3MOE-
HO OTJAHYMTH APYyr OT Ipyra,3HaA TOJBKO XapaKTEpPHHE 4ePTrH B3POCJHX
OpraHm3MOB.EciM HavasbpHasg npamad och Wintonia. HE COXpaHAETCHA,TO
ofa BEAa HEBO3MOEHO OTJAYUTH Lpyr OT mpyra /pmc.3/.FwIo cOo6paHo
HECKOJIPKO THCAY 00pasnoB STEX 2-Xx BHEOB B fopvamuax I'psiicoB m [lens
Pao B Texace.HamGosee paHHAA 9acCTh DAROBAH OTCYTCTBYET y H3yUEHHHX
9K3EeMIIAPOB,A DA3JAYHHE CTATACTHYECKAE METOHH OHAX Ge3yCIEeWHO IphaMe

HEHH,9TOCH OCHAPYyXHTH TAKCOHOMMYECKA BAXHHE pA3JAYAA MEEXLY B3DOCJH-
MA DAKOBHHAMH,

9TO0 - ApKEil mpumep HNEHOreHe3a,BRIDYADOUA B ce0a TO HOBOE,dYTO IO-

ABIAETCA HA DAHAMX CTAIAAX DA3BHTHA,HO HE OTpaXeHO B GoJee MO3MHAM
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mepEOX. Mexny oTEMA NByMA BHIAMA HeT PONOBHX DasJMydil,HO TAKCOHOMH-
gecKoe ompefeJeHHe,0CHOBAHHOE TOJBKO HA DAHHMX OHTOTEHETHIECKAX CTa-
IBAX ,He OTpagAeT 3TOIO.

3axin4yenre,

Plesioturrilites brazoensis paHHEIo ceHoMaHa 00Jayal pedpacToi

IOBe pXHOCTHD O6OpoTa Ha paHHell cramud,KoTOpas MmO3fqHee crajla 6yropya-
TO#.Pa3HOBAIHOCTE 2TOR OpMH BCTpedaeTcs B CTpaTHrpad@deckE Gojee
MOJIOEHX NOpOJAX H cOXpasddeT peCpECTYyD HNOBEPXHOCTH B Te4eHHEe BCEro
OHTOr'eHe3a ,ARNAACH NPEMEPOM memoMopdosa.

[lemomopfos m axcesepamesas EMEJH MECTO § HEKOTODHX BHIOB iariella
worthensis B NO3XHeM ainle ,CpeNRAd OpemECTABATEND 3TOH I'pynmH odJa-
JaeT CKOmMEHHHMA OyropKaMa Ha Cojee paBHedl cTamve X CONBIMME NDAMHMA
OyropkaMe B GoJjiee MO3NHEYE mepaon.bra® oCHapyZeHH mHeXoMmopfaveckas
Pa3HOBHIHOCTH o0Jazapmasd CKOMEHHHMA OYyrOpKaM@ B Oepaon BCero OHTOre-

Hesa,” DasSHOBHIHOCTH NEMOHCTHDApyDMAsA aKceJepandn,y 3TOX pasHOBHI-
HOCTH Ha BCeX CTalEfAX EMENTCA GOJNELIAe OpAMHE GYTODKH.

B3pociiHe DAKOBHHH Plesioturrilites bosquensis H Wintonia gray-
sonensis HMEDT MEXIy COGO¥ Coarmoe CXOUCTBO,HO Ha palHHe# OHTOTeHO-
THYEeCKO# cramam W.graysonensis mpMeeT OpAMyD OCh.B TeueHMe OHTOTeHe
32 9Ta OCh NEPeXONAT B HOPMANBHYD TeJHKOMIAJIBHYD pPAKOBHHY,TO—-€CTH

npaodperaeT opMy,xapaKTepHyD HIS BCEX CTam@ii pa3BHTHA P.bosquen-
a@ig.

Pac.I. NlemoMopfo3s Ha nmpamepe lMariella (Plesioturrilites) brazoensis
Pac.2. [lemomopfo3s m arceneparmd Ha OpaMepe Mariella (Mariella) wort

hensis,

Pac.3. IleHoreHe3 Ha mpamepe Wintonis graysonensis ® Mariella [}Ple-

sioturrilites) bosquensis.
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