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ABSTRACT: A descr ip t ion is given o f t h ree new ammon i te s p e c i e s : Matheron i tes brev icos ta tus ,  
Tu rk rnen ice ras ra recos ta tum and T . tumidum from the top o f the Tua rky r and Malyy Balkhan B a r -
remian. Ontogenet ic s tud ies have es tab l ished that the init ial whor ls of Tu rk rnen i ce ras were evolute 
to dif fer ing deg rees and that there was a loose ly co i led f i rs t whorl in m e m b e r s of the genus Math
e ron i tes . On the b a s i s of the s im i la r i t y between Matheron i tes and C r i o c e r a t i t e s the family Hemi-
hopl i t idae has been p laced in the super fami ly Ancy l oce ra taceae ra the r than in the Be r r i ase l l aceae . 

» * * * 

T h e upper hor izons o f the Bar remian of Tu rkmen ia contain a d is t inc t i ve a s s e m b l a g e of ammo
n i tes , the g e n e r i c and spec i f i c composi t ion of which was until recent ly p rac t i ca l l y unknown in the 
l i te ra tu re . Luppov (1936 ) desc r ibed a number of spec i es of ammon i tes from the Tua rky r B a r r e 
mian, one of which, Matheron i tes tu rkmen icus Luppov, most probably or ig inated from the top of 
the Bar remian beds. La te r , Tovbina (1963 ) desc r i bed the new genus Tu rk rnen ice ras with three new 
s p e c i e s , T . turkmenicum, T . ge,pkderense and T . mul t icosta tum. 

It has now been es tab l ished that m e m b e r s o f the gene ra Matheron i tes and Turk rnen ice ras a re 
found together and c h a r a c t e r i z e a def ini te par t of the Upper Ba r rem ian beds which was init ial ly d i s 
t inguished a s a Tu rk rnen i ce ras turkmenicum hor izon (Tovbina, 1963) and subsequently a s a zone of 
the s a m e name. T h e d is t inc t ive ammon i te composi t ion o f th is zone comp l i ca tes compar ison of this 
par t of the prof i le with pro f i les o f o ther reg ions. However, f ragments of Matheron i tes ridzewskyi 
Karakasch found in the Bol 'shoy Balkhan and T u a r k y r in these beds enable us to compare them with 
the par t of the Lower C re taceous of the Caucasus which i s dist inguished a s a zone of Matheroni tes  
r idzewskyi, T ropaeum h i l l s i and I m e r i t e s densecos ta tus throughout the en t i re G r e a t e r Caucasus 
(Rcnngar ten, 1951) o r as a zone of Matheron i tes r idzewskyi and A c r i o c e r a s furcatum in Dagestan 
(Mordvi lko, 1960, 1962 ; Drush i ts , 1963 ; Drush i ts and Mikhaylova, 1966) and a s the corresponding 
T ropaeum hi l ls i zone in the North Caucasus (Mordvi lko, 1960 , 1962) . T h e s e depos i ts a re repre 
sented throughout the g r e a t e r par t o f the t e r r i t o r y by a thin band o f phosphor i t ic sandstone contain
ing foss i l s of di f ferent ages (Renngar ten, 1931 , 1946', 1947 , 1961 ; Mordvi lko, 1960 , 1962; Drushits, 
1963 ; Drush i ts and Mikhaylova, 1966) . It i s very diff icult to dist inguish an assemb lage of fossi ls 
c h a r a c t e r i s t i c of only th is zone. In the ful lest Dagestanian prof i le (Akusha reg ion) , where the th ick
n e s s o f the zone r e a c h e s seve ra l t ens o f m e t e r s , acco rd ing to the data o f I. A. Mikhaylova, V. V. 
Drush i ts and T. A. Mordvi lko, the zona] ammon i tes a r e confined to i ts uppermost par t and the over 
lying l aye rs contain rema ins of Deshayes i tes . E l s e w h e r e some beds containing Deshayes i tes res t 
d isconformably on beds containing Colch id i tes e l l ip t icus and C. rotundus in a number of prof i les of 
the North Caucasus (near the town o f Kis lovodsk and in the Kuban' va l ley ) (Drush i ts , 1963) . In the 
co r re la t i on of prof i les of Dagestan, the North Caucasus and o ther reg ions of the Caucasus , this zone 
o f Deshayes i tes may evidently be regarded as a sepa ra te s t ra t ig raph ic subdivision lying above layers 
containing Colch id i tes. Such a sequence of s t ra t ig raph ic hor izons is fully comparab le to the ammo
nite hor izons of Turkmen ia where deposi ts containing Tu rk rnen i ce ras turkmenicum occu r between 
l a y e r s containing Co lch id i tes n ico r tsmindens is and Deshayes i tes. 

T h i s a r t i c l e conta ins a descr ip t ion of new s p e c i e s o f Matheron i tes and Turk rnen ice ras . The ma
t e r i a l for i t was provided by l a y e r - b y - l a y e r co l l ec t i ons o f f oss i l s made by N. P. Luppov, V. A. Pro-
zorovsk iy , L. N. Fursova, and the author. T h e ma te r i a l desc r i bed is in the F. N. Chernyshev Cen
t ra l Geologica l Museum a s item 10096 . 

M e m b e r s of the genus Matheron i tes have s t i l l been very weakly invest igated. D is t inc t ive fea
tu res o f morphological s t ruc tu re and of the suture l ine of the i r inner whor ls a r e unknown. 

T h e scope of the genus Hemihopl i tes and i ts d iagnos is , the scope of the en t i re family Hemihopl i-
t idae and whether o r not this family belongs to a higher taxonomic ca tegory a r e a l so unc lear . Hemi
hopl i tes was e rec ted by Spath (1924 ) with the type s p e c i e s Ammoni tes feraudianus d'Orb. Renngar
ten (1926 , p. 27) , who desc r i bed a new subgenus Matheron i tes, included two spec ies , M. soul ier i 
(Matheron) and M. r idzewskyi (Ka rakasch ) , in it at that t ime and wrote concern ing Ammoni tes 

Translated from Novyye barremskiye ammonity Zapadnoy Turkmenii,  Paleont. Zhur., 1971, no. 3, p. 6 0 - 7 1 . The 
author is with the All-Union Scientific-Research Geological Institute. 
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feraudianus: " . . . the fact that the suture l ine i s unknown and that the i l lus t ra t ion in 'Paleontologie 
F r a n c a i s e ' i s not en t i re ly c l e a r m a k e s i t poss ib le to assoc ia te th is form with the group under con
s iderat ion only prov is iona l ly . " In h is l a t e r wr i t ings Renngarten c i ted Matheron i tes as a genus. In
ves t i ga to rs subsequently exp ressed var ious opinions concern ing the ex i s tence of the genera Hemi-
hop l i tes and Matheron i tes . Wright ( 1 9 5 7 ) and Wiedmann (1962, 1966) cos idered that the group o f 
spec i es of the genus Matheron i tes should be combined with A. feraudianus and that in accordance 
with the ru le o f p r io r i t y the name Hemihoplir.es should be retained for this group. Luppov (Luppov, 
1936 ; Luppov, Bodylevskiy and Glazunova, 1 9 4 9 ; Luppov, E r i s tav i and Drush i ts , 1958) and D im i -
t rova (1967 ) acknowledge the e x i s t e n c e o f two independent genera. T h e i l lust rat ion given by Wied
mann (1966 , pi. 6, fig. 3) of another spec imen of Hemihopl i tes feraudianus from Pic te t 's co l lec t ion 
did not c lar i fy the d iagnoses of the s p e c i e s and the genus. 

Di f ferent points o f view a l s o e x i s t concern ing the scope of the family Hemihopli t idae. Spath 
e r e c t e d th is family with t h ree gene ra : Hemihop l i tes, Pseudothurmannia and Metahopl i tes. In "Pr in 
c i p l es of Paleontology" this family i s made up of Pseudothurmannia, Hemihopl i tes, Matheroni tes and 
Ba lea r i t es . Wiedmann has a complete ly d i f ferent point of view. He does not acknowledge the inde
pendent e x i s t e n c e o f the fami ly Hemihopl i t idae, and p laces the genus Hemihopl i tes along with C r i o-
c e r a t i t e s, o f which he rega rds the genus Pseudothurmannia (= Ba lea r i t es ) a s a subgenus, in the sub
family C r i oce ra t i t i nae of the fami ly Ancy locera t idae . 

I do not have mate r ia l on al l genera of the fami ly Hemihopl i t idae, but only on Matheroni tes. Study 
of features o f the co i l ing and the suture l ine in Tu rkmen ian m e m b e r s of th is genus (M. brev icos ta tus 
n. sp . ) has shown that the i r shel l cons i s t s of an uncoi led f i rs t whorl and weakly involute subsequent 
whor ls . T h e f i rs t c h a r a c t e r inc ludes m e m b e r s of the genus with fo rms charac te r i zed by the ancy lo -
ce ra t i d type o f co i l ing. T h e e x i s t e n c e o f four lobes of the f i rs t suture l ine and of a weakly developed 
inner lobe U located on the [umb i l i ca l ] seam [ùîâ] and not on the inner s ide, a s in normal ly involute 
fo rms, a l s o ind icates the affinity of m e m b e r s of th is genus to the group of ancy locerat id ammoni tes . 
T h e r e f o r e , whi le accept ing the scope of the fami ly Hemihopl i t idae a s proposed in "Pr inc ip les of Pa
leonto logy," I neve r the less cons ide r i t m o r e c o r r e c t to p lace Matheron i tes and the whole fami ly 
Hemihopl i t idae in the super fami ly A n c y l o c e r a t a c e a e , a s i s done by Wright, Wiedmann, and D im i -
t rova, ra ther than in the B e r r i a s e l l a c e a e . 

Fami l y HEMIHOPLITIDAE Spath, 1924 

Matheron i tes Renngarten, 1926 

Matheronites: Renngarcen, 1926, p . 27; Luppov, 1936, p . 122; Dimitrova, 1967, p . 66 (pars). 
Emericiceras: Sarkar, 1955, p . 86 (pars). 
Hemihoplites: Wiedmann, 1966, p . 81 (pars). 

T v p e s p e c i e s . Ammoni tes sou l ie r i Matheron, 1878; Bar remian ; F rance . 
i 

D i a g n o s i s . Shel l weakly involute, with uncoi led f i rst whorl . Whor ls ranging in c r o s s s e c 
tion from square to octagonal , height s l ight ly g r e a t e r than width. Venter and flanks weakly convex. 
Umb i l i cus modera te ly broad. Shel l cove red in S-shaped curved r i b s bear ing 1-3 rows of tuberc les . 
Suture l ine c h a r a c t e r i z e d by s y m m e t r i c a l umb i l i ca l lobe and broad, deeply b ipart i te saddles. Inner 
la te ra l lobe I d isp laced to umbi l i ca l shoulder. F i r s t inner la tera l lobe U d isp laced to seam. D o r 
sal lobe s ing le ended, of s a m e length as umbi l i ca l lobe. 

S p e c i f i c c o m p o s i t i o n . 8 s p e c i e s : M. sou l ie r i (Matheron) , M. r idzewskyi (Karakasch) , 
M. khvami iens i s Rouchadze, M. a s t a r t e ( F a l l o t and T e r m i e r ) , M. coheni ( S a r k a r ) , M. turkmenicus 
Luppov, M. ukensis Dimi t rova, M_. b rev i cos ta tus n. sp. from the Ba r rem ian and Aptian (? ) of F rance , 
I ta ly , Bulgar ia , North Af r ica, the Caucasus and Turkmen ia . 

C o m p a r i s o n . Dist inguished from the genus Pseudothurmannia by i ts c o a r s e r and l e s s numer
ous ribs, s t ronge r tube rc les , and lower , subquadrate whor ls ; dist inguished from Cr i oce ra t i t es by 
the compact ly co i led and even s l ight ly involute ephebic whor ls , by fewer and m o r e curved r ibs , by 
the development of t ube rc les on both p r ima ry and in te rca la to ry r i b s , and a l so by the p resence of 
five lobes in adult spec imens owing to the development of the lobe U located on the seam; d is t in
guished from Hemihopl i tes by i t s b roade r and m o r e involute whor ls , by i ts more convex venter , and 
by i ts m o r e gently rounded ven t ro la te ra l marg in ; in addition, the in te rca la to ry r i bs a r e usually shor t 
in Hemihopl i tes and branching o f the main r i b s o c c u r s infrequently even on ephebic whor ls . 

C o m m e n t . All spec i es of th is genus may be divided into two groups by the nature of the scu lp 

ture. 

T h e f i r s t c o m p r i s e s M. sou l ie r i, M. r idzewsky i, M. khvami iens is, M. a s t a r t e and M. coheni. T h i s 
group is c h a r a c t e r i z e d by s t ra ight o r weakly curved r ibs , by the lack of t rue in terca la tory r ibs , and 
by th ree o r two rows of tuberc les . T h e second group c o m p r i s e s M. tu rkmenicus, M. ukensis and M. 
b rev i cos ta tus . T h e s e spec ies a r e typified by d is t inc t ly S-shaped, curved, frequently branching p r i 
mary r i bs , by the p r e s e n c e of i n te rca la to ry r i b s and by a s ingle row of marginal tuberc les . 
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In our v iew, D i m i t r o v a ' s inc lus ion of such f o r m s as Ancy loce ras orbignyi Haug, C r i o c e r a s s u e s-
si Toula, C. alpinus d 'Orbigny, C. b a r r e m e n s e Ki l ian and C. parol in ianum de Zigno in th is genus is 
hardly c o r r e c t . Ephebic whor ls of these f o r m s a r e c lea r l y of a c r i o c e r a t i d appearance. 

Matheron i tes b rev i cos ta tus Bogdanova, n. sp. 

P late V I , Øèâ. 1, 2 

H o l o t y p e . T s G M [Cent ra l Geolog ica l Museum] 1 /10096 ; Tua rky r , in the a rea of the Gobeka-
dzhi we l ls ; Upper Ba r rem ian , Tu rk rnen i ce ras turkmenicum zone. 

F o r m . Shel l l a rge , o f medium th i ckness with uncoiled f i rs t whor l and weakly involute s u b s e 
quent whor ls which a r e t rapez i fo rm in c r o s s sec t ion (fig. 1) . Height o f whor ls sl ight ly g r e a t e r than 
width. Ven te r i s b road and weakly convex. F lanks a l so weakly convex, convexi ty g rea tes t nea r um
bi l ica l shoulder. Umb i l i ca l shoulder gent ly curved, umbi l ica l wal l high and convex. Umbi l i cus 
broad, stepped, fa i r ly deep. 

D i m e n s i o n s ( m m ) ' a n d r a t i o s : 

D H W Du H/D W / D Du/D W/H 

Holotype 1 / 1 0 0 9 6 9 0 . 1 3 7 . 7 3 0 . 5 2 8 . 7 0 . 4 2 0 . 3 4 0 . 3 2 0 . 8 1 
Spec imen 2 / 1 0 0 9 6 19. 3 7. 8 7 . 0 6. 2 0 . 4 0 0 . 3 6 0. 32 0 . 89 

S c u l p t u r e c o n s i s t s o f p r i m a r y and i n te r ca la to r y r i b s and o f a s ing le row o f marg ina l tuber 
c les . P r ima ry r i b s o r ig ina te a t seam and s lant backward on umbi l ica l wal l , a f ter which they pass 
over on to flank, gradual ly strengthening. In te rca la to ry r i bs o r ig ina te at d i f ferent heights from um
b i l i cus , normal ly in upper ha l f of f lanks. I n te r ca la to r y r i b s , which or ig ina te ve ry high on f lanks, 
near marg ina l t ube rc le , and a r e in p r a c t i c e p resen t only on venter , o c c u r on outer whor ls . All r i b s 
c o a r s e , r idge l ike , heavi ly curved in an S-shape, and genera l l y inc l ined sl ight ly backwards from r a 
dius. Umb i l i ca l wall covered by t rue r i bs and by fine f r i l l s which die out on umbi l ica l shoulder. As 
shel l grows (when d i ame te r e x c e e d s 50 m m ) r ibb ing b e c o m e s more frequent and bending of r i bs l e s s 
d ist inct ; r i b s extend along radius. Marg ina l t ube rc les weaken with growth and d isappear at D = 7 5 -
80 mm. 1 6 r i bs on ven te r and 11 on umbi l i ca l shoulder at D = 19 .3 mm and correspondingly 20 and 
11 at D = 9 0 . 1 mm. 

S u t u r e l i n e c o n s i s t s o f 5 lobes and broad, heavi ly d i ssec ted , b ipar t i te sadd les (fig. 2). Ven 
tra l lobe p rac t i ca l l y as long as umbi l i ca l lobe, which is narrow with d i ssec ted , p rac t i ca l l y symmet 
r i ca l l y a r ranged b ranches . Inner l a te ra l lobe I located on umbi l ica l wa l l s and lobe I* on seam. 
Dorsa l lobe s ing le-ended, longer than la te ra l lobe on init ial whor ls , but gradual ly sho r te r than la t 
e ra l lobe as shel l grows. 

O n t o g e n y . Protoconch not in ev idence. F i r s t whorl uncoiled. Umb i l i cus reach ing 2.5 mm. 
D i a m e t e r o f f i rs t whorl 7 - 8 mm. C r o s s sec t ion o f shel l p rac t i ca l l y round at beginning o f f i rs t whorl , 
s l ight ly extended in width at end of f i r s t whor l (fig. l a - c ) . Second whorl weakly encroach ing on f i rs t . 
D iame te r of second whorl 18 mm. In middle of second whorl , height of c r o s s sect ion b e c o m e s equal 
to width (fig. I f ) . At end o f second whor l , c r o s s sect ion b e c o m e s t rapez i fo rm with flat venter and 
f lanks (fig. l h ) . G rea tes t width d isp laced to umbi l icus . A s im i l a r sec t ion a l s o c h a r a c t e r i s t i c for 
l a t e r whor ls (fig. l i ) . 

S c u l p t u r e appears at beginning of second whorl in form o f t r a n s v e r s e r idges on venter with 
ba re ly percept ib le tubercu la r swel l ings on outer shoulders. P r ima ry r i b s appear in middle of s e c 
ond whor l : vent ra l r i dges narrow and continued on f lanks, curving in a weak S-shape . Between p r i 
mary r i b s a r e i r regu la r l y inser ted i n te rca la to ry r i bs which a r e e i t he r confined to venter o r o r i g i 
nate above middle o f flanks. Toward end o f second whorl , marg ina l t ube rc les become dist inct . On 
third whorl , sculpture b e c o m e s spec i f i c in nature. 

Suture l ine s imp le and four- lobed at beginning of f i r s t whorl (fig. 2a) . Al l i t s main e lements a r e 
formed toward end o f f i rs t whor l (fig. 2d). Only subdivision of these e lements takes p lace on 

KEY  TO PLATE VI 
Na tu ra l  s i z e th roughout 

M a t h e r o n i t e s b r e v i c o s t a t u s n . s p . : 
1 - Ho lo type 1 / 1 0 0 9 6 ; 
2 - Specimen 2 / 1 0 0 9 6 ; T u a r k y r ,  a r e a o f t h e Gobekadzhi w e l l s ; Upper B a r r e m i a n , Turkrneniceras t u r k -

menicum z o n e . 

Turkrneniceras r a r e c o s t a t u m n. s p . : 
3 - Ho lo type 3 / Þ 0 9 6 ;  T u a r k y r ,  Tekedzh ik R idge ; Upper B a r r e m i a n , Turkrnen iceras turkmenicum zone; 
I* - Specimen 4 / 1 0 0 9 6 ; T u a r k y r ,  Mt. K e l ' d z h a ; same a g e . 

Turkrneniceras tumidum n. s p . : 
5 - Ho lo type 5 / 1 0 0 9 6 ; T u a r k y r ,  a r e a o f t h e Gobekadzhi w e l l s ; Upper B a r r e m i a n , Turkrneniceras t u r k -

menicum zone . 

337 



PALEONTOLOGICAL  JOURNAL 

FIGURE 1 . Ontogenetic a l terat ion in cross 
section of whorls of Matheronites brevico-

status n. sp . ; Spec imerf 2/1 0096. 

a - at H ÿ 0,5 mm and W H 0.55 mm 
b - at H ™ 1.35 mm and W = 1.55 mm 
Ñ - at H = 1.9 mm and W = 2.I mm (a-c -

f i rst whorl) 
d - at H - 2.2 mm and W = 2.45 mm 
e - at H = 2.4 mm and W = 2.6 mm 
f - at H = 4.1 mm and W = 4 mm 
g - at H " 4.6 mm and W • 4.3 mm 
h - at H • 6.3 mm and W = 6 mm (d-h - sec

ond whorl) 
i - at H = 9 mm and W " 7.2 mm (beginning 

of thi rd whor l ) . 

Tuarkyr, area of the Gobekadzhi wel ls ; Up
per Barremian. 

One d iv is ion of the scale on a 11 the draw
ings corresponds to 1 

khvaml iens is, but the Turkmen ian s p e c i e s i s 
b e r c l e s and the m o r e curved so l i t a ry r i bs . 

G e o l o g i c a n d g e o g r a p h i c r a n g e , 
wes te rn Tu rkmen ia . 

FIGURE 2. Ontogenetic a l terat ion of the su
ture l ine in Matheronites brevicostatus n.sp. 

Specimen 2/10096. 

a - at H = 0.5 mm and W = 0.55 mm (beginning 
of f i rst whorl) 

at H = 0.95 mm and W = 1.1 mm ( f i r s t hal f 
of f i rs t whorl) 

at H = 1.35 mm and W = 1.55 mm (middle of 
f i r s t whorl) 

.65 mm and W = 1.88 mm (end of 
f i rst whorl) 

at H = 2 . 1 5 mm and W = 2.3 mm (beginning 
of second whorl) 

at H = 4.7 mm and W = 4.5 mm (second half 
of second whorl) 

at H = 8.2 mm and W = 7.2 mm (beginning 
of thi rd whor l ) . 

Ü -

d - at H = 

Tuarkyr, area of the Gobekadzhi wells; Upper 
Barremian. 

subsequent whor ls (fig. 2e -g ) . Suture l ine fo r 
mu la : ( V i V j J U I D - ( V J V J L X J I I ^ D . 

C o m p a r i s o n . T h e new spec ies is dist in
guished f rom mos t known s p e c i e s by i ts c o a r s e 
r i b s . I t i s addit ional ly dist inguished from M. 
tu rkmen icus by near ly regu la r a l ternat ion of p r i 
ma ry and in te rca la to ry r i b s , by the lack of in 
f lect ion of the r i b s on the venter and by the m o r e 
convex ven te r and flanks; it i s dist inguished from 
M. r idzewsky i by the strongly curved r ibs , by 
the p r e s e n c e of in te rca la to ry r i b s and only one 
row of marg ina l tuberc les ; it i s dist inguished 
f rom M. sou l ie r i by the p rac t i ca l l y regular ly 
inser ted in te rca la to ry r i bs , by the lack of um
b i l i ca l t ube rc l es and by the m o r e sharply e x 
p r e s s e d marg ina l tuberc les . C o a r s e ribbing is 
c h a r a c t e r i s t i c for the Caucas ian spec ies M. 

d is t inguished from it by the s ing le row of marg ina l tu-

Upper Ba r rem ian , T u r k m e n i c e r as turkmenicum zone; 

w 4.af.V, l a!;  ~ 6 s P e c i m e n s o f d i f ferent s i z e s : 4 f rom the a r e a o f the Gobekadzhi we l l s , 2 from 
Mt. Ke l dzhe (N. P. Luppov's co l l ec t i on ) . 
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Fami l y DESHAYESIT1DAE Stoyanow, 1949 

T u r k r n e n i c e r a s Tovbina, 1963 

Turkrneniceras: Tovbina, 1963, p . 100; 1965, p . 4 4 - 4 5 . 

T y p e s p e c i e s . T . turkmenicum Tovb ina , 1963 ; Upper Bar remian ; Turkmen ia . 

D i a g n o s i s . Shel l weakly involute, with uncoi led o r contact ing second whorl . Sect ion ranging 
from subquadrat ic to rec tangu la r -ova l . Umb i l i cus broad, r ibs weakly S-shaped. Umb i l i ca l lobe 
sl ightly a s y m m e t r i c a l , inner l a te ra l lobe I located on umbi l ical shoulder o r d isp laced to la te ra l 
s ide. Saddle I/11 d i ssec ted by one o r two teeth. 

S p e c i f i c c o m p o s i t i o n . F i ve s p e c i e s : T . turkmenicum Tovbina, T . geokderense Tovbina, 
T. mul t icos ta tum Tovb ina , T . r a recos ta tum n. sp., T . tumidum n. sp. f rom the Ba r rem ian o f T u r k 

menia. 
C o m p a r i s o n . Dist inguished from Deshayes i tes, Prodeshayes i tes and Paradeshayes i tes by i ts 

l ess involute she l l , the uncoi led o r contact ing second whorl , weakly curved r i bs , f lattened venter , 
and the p r e s e n c e o f two inner l a te ra l l obes instead of three or even four. 

C o m m e n t . S. Z . Tovb ina, who desc r i bed th is genus in very g rea t deta i l , defined its scope and 
gave a very thorough jus t i f i ca t ion- for i ts e rec t ion . However, recent ly ava i lab le factual mater ia l 
makes it poss ib le to revea l some d is t inc t i ve s t ruc tu ra l features of the f i rs t whor ls of the spi ra l . 
Study o f seve ra l spec imens o f T . geokderense has shown that they lack the uncoi led-whor l s tage and 
that al l the ini t ia l whor ls a r e in contact (fig. 3 a ) . Uncoi l ing o f the whor ls has been observed mainly 
in m e m b e r s o f T . tu rkmenicum and i ts va r ian ts . The deg ree of uncoi l ing of the ini t ia l whor ls di f
f e r s (fig. 3b , c ) . One o f the main d i f f e rences between the suture l i nes o f Tu rk rnen ice ras and De
shayes i tes, in addit ion to those prev ious ly noted by Tovbina (1963 ) , i s to be found in the develop
ment and s t ruc tu re o f the inner saddle I / I . A f te r the appearance of the inner lobe I 1 it r e m a i n s 
undifferentiated for a fa i r ly long t ime, for examp le until the beginning of the fifth whorl (H = 5.2 mm) 
in T . ra recos ta tum. I t i s fa i r ly nar row in adult spec imens and is divided by two lobes located on the 
umbi l ica l wal l ; the outer of these lobes i s m o r e strongly developed than the inner lobe which a l so r e 
mains undivided for a long t i m e (in T . r a r e c o s t a t u m and in some m e m b e r s of o ther spec ies it r e 
mains undivided to the last l ine) . D iv is ion of the outer lobe begins at H = 10 mm. T h e s e newly 
forming lobes a r e not independent and may be regarded only as e lemen ts compl ica t ing the saddle. 
T h e su tu re - l i ne formula i s (V j Vj_)UI:I^D. T h e s a m e par t o f the suture l ine i s very heavi ly d i f fer 
ent iated in the genus Deshayes i t es and t h e r e a r e three lobes on the outside of the whorl when H = 
5 mm, o f which the middle one i s the inner lobe I 2 . T h e inner lobe I*  l i e s on the inner s ide. T h e 
su tu re - l i ne formula is ( V i V i J U I I 2 ! 3 : ! ^ . 

I t must be noted that the inner lobe I l i e s e i the r on the umbi l i ca l wal l o r on the flank (near the 
umbi l ica l shoulder) in m e m b e r s o f the genus Tu rk rnen i ce ras and it i s gradual ly shifted to the flank 
in a lmos t a l l s p e c i e s o f th is genus. T h e s t r uc tu re o f the inner saddle is there fore the main d i f fe r 
e n c e in the suture l ines o f l a rge s p e c i m e n s of Tu rk rnen i ce ras and Deshayes i tes . T h e division of 
the saddle I / I 1 and a l s o the t rans loca t ion and posi t ion of the inner lobe in m e m b e r s of Turkrneni
c e r a s and Deshayes i t es as the shel l g rows may be t raced in F igu re 4. In the i n te res t s of ful ler and 
more accu ra te compar ison the l ines o f di f ferent s p e c i e s of both genera a r e given at approx imate ly 
the s a m e whorl height. 

Tu rk rnen i ce ras r a r e c o s t a t u m Bogdanova, n. sp. 

Plate VI , I l lus. 3, 4 

H o l o t y p e . T s G M 3 / 1 0 0 9 6 ; Tua rky r , Tekedzhik r idge; Upper Bar remian , Tu rk rnen ice ras turk-

menicum zone. 

— PR 
PR 

FIGURE 3. Coi l ing of the in i t i a l whorls in d i f ferent species of 
the genus Turkmen iceras. 

a - T. geokderense Tovbina; b, ñ - Ò . turkmenicum Tovbina. 

PR - protoconch. 
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FIGURE 4 . S u t u r e l i n e s o f Deshayes i tes and T u r k m e n i c e r a s . 

a - Deshayes i tes c o n s o b r i n u s d ' O r b . at H = 6 . 2 mm; b - D_. dechy i P a p p . a t H = 1 0 . 2 mm; 

ñ - D. p l a n u s Casey a t H = 1 3 . 8 mm; d - 0 . c a 1 1i d i s c u s Casey a t H " 2 4 . 1 mm; e - T u r k 

men i ce ras qeokderense T o v b i n a a t H = 7 . 3 mm; f - T . r a recos ta tum n . s p . a t H = 9-1 mm; 

g - T . turkmen icum T o v b i n a a t H = 13 mm; h - T . qeokderense T o v b i n a a t H = 2 2 . 5 mm 

( a , b - a c c o r d i n g t o M i k h a y l o v a , 1 9 5 8 ) . 

F o r m . Shel l sma l l (up to 50 mm) , s l ight ly f lattened. Whor ls moderate ly inc reas ing , subquad-
ra te in sect ion, s l ight ly extending in height as shel l g rows, very weakly involute (fig. 5 ) . Degree o f 
involution i n c r e a s e s sl ight ly toward final whor l . Ven te r broad and flat. F lanks flat o r weakly round
ed. Umbi l i cus broad, stepped, with low steep wa l l s smooth ly merg ing into the l a te ra l s ides. D o r 
sum very weakly curved. 

D i m e n s i o n s ( m m ) a n d r a t i o s 

Holotype 3 / 1 0 0 9 6 

D i 

4 5 . 5 
3 0 . 6 

H 

1 4 . 7 
11 . 2 

W 

1 1 . 2 
10. 2 

Du 

1 6 . 5 
1 1 . 3 

H /D 

0. 32 
0. 36 

W / D 

0. 24 
0. 33 

Du/D 

0 . 36 
0. 37 

W/H 

0 . 7 6 
0 . 9 0 . . . . . . v. ^ u. O J U. Oi U. VU 

S c u l p t u r e . Shel l cove red in strong, weakly S-shaped, s lender , p rac t i ca l l y regu la r l y a l t e r 
nating p r imary and in te rca la to ry r i b s which s t ra ighten on final whor l . P r imary r i b s wel l developed, 
a r i s i ng at seam and t i l ted forward on umbi l ica l wal l ; weakly S-shaped on f lanks. In te rca la to ry r i b s 
on e a r l y whor ls a r e shor t and or ig ina te in middle; the i r or ig in i s subsequently d isp laced to upper 
quar te r of flanks. Some in te rca la to ry r i b s connected to p r imary r i bs , usually pos te r io r l y . Gen
e r a l d i rec t ion o f r i b s on flanks rad ia l o r s l ight ly t i l ted backward. They i n te r sec t ven te r with a 
weak, broad bend forward. On Jiving chamber some p r i m a r y n ' 6 s á å ñ î ò å forked and i n t e r c a l a 

to ry r i b s a r e absent . At D = 4 5 . 5 mm the number of r i b s in ha l f a whorl r eaches 25 on venter and 
13 on the umbi l ica l shoulder. 

S u t u r e l i n e (fig. 6) . All  e l emen ts o f suture l ine c h a r a c t e r i z e d by re la t ive ly g rea t width and 
weak dif ferent iat ion. Umb i l i ca l lobe s l ight ly a s y m m e t r i c a l . Umb i l i ca l portion very weakly divided; 
a wel l -developed lobe I on umbi l i ca l wal l and a lobe I 1 on inne r s ide. Ven t ra l lobe s a m e length 
as umbi l i ca l lobe. 

O n t o g e n y . Protocohch and f i rs t whor l not in ev idence. Second whorl (D = 2 .8 m m ) noninvo-
lute, p rac t i ca l l y round in c r o s s sect ion , ve ry weakly extended in width, widest halfway up height 
(fig. 5a , b ) . A weak r e c e s s appears on do rsa l s ide a t beginning o f third whorl and whorl enc roaches 
on prev ious one (fig. 5 c ) ; deg ree of involution i n c r e a s e s gradual ly throughout third whor l ; c r o s s s e c 
tion i s p rac t i ca l l y round and width sl ight ly e x c e e d s height (f ig. 5d, e ) . Toward end o f fourth whorl 
(D = 16 m m ) sec t ion b e c o m e s p rac t i ca l l y square with f lat tened venter and flanks (fig. 5g) . On fifth 
whorl (D = 30 m m ) height i n c r e a s e s f as te r than width and sec t ion b e c o m e s rec tangu la r -ova l (fig. 5h) . 
Toward middle o f s ixth whorl ( l iv ing c h a m b e r ) g rea tes t width shi f ts toward umbi l icus and sect ion 
b e c o m e s t rapez i form (fig. 5 i ) . 
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i 
FIGURE 5 . O n t o g e n e t i c a l t e r a t i o n in 
c r o s s s e c t i o n o f whor l s o f Turkmen i -
c e r a s r a r e c o s t a t u m n . s p . ; H o l o t y p e 

3 / 1 0 0 9 6 . 

a - a t H " 0 . 6 mm, W = 0 . 6 5 
( a , b -b - a t H ° 0 . 9 mm, W • 1.1 mm 

second who r l ) 
ñ - a t H = 1 . 3 mm, W = 1 Ë mm 

a t H = 1 .6 mm, W = 1 .6 mm 
a t H - 2 . 0 mm, W » 2 . 1 mm 

th i  rd who r l ) 
a t H 3 2 . 6 mm, W = 2 . 7 mm 
a t H = l*. â mm, W = U .6 mm 

f o u r t h  whor l ) 
a t H " 8 . 3 mm, W • 7 . 6 mm (midd le 

o f f i f t h who r l ) 
i - a t H • 13 mm, W = 1 1 . 5 mm (midd le 

o f s i x t h w h o r l ) . 

T u a r k y r ,  Tekedzh ik r i d g e ; Upper B a r r e 
mian . 

FIGURE 6 . O n t o g e n e t i c a l t e r a t i o n o f 
s u t u r e l i ne in Turkrneniceras r a r e c o

s ta tum n . s p . ; Ho lo type 3 / 1 0 0 9 6 . 

a - a t H • 0 . 6 mm, W = 0 . 6 5 mm (mid
d le o f second whor l ) 

b - a t H = , 0 . 9 mm, W - 1.1 mm (end o f 
second whor l ) 

ñ • a t H = I . 5 mm, W = 1 .6 mm (middle 
o f thi rd who r l ) 

d - a t H = 1 .7 mm, W • 1 . 8 mm (second 
h a l f o f t h i r d  whor l ) 

e - a t H • 2 mm, W = 2 . 1 mm (end o f 
th i  rd whor l ) 

f - a t H " 3 . 2 mm, W - Ç Ë mm (middle 
o f f ou r t h whor l ) 

g - a t H • 5 -2 mm, W = 5 mm (beg in 
ning o f f i f t h whor l ) 

h - a t H • 8 . 3 mm, W - 7 - 6 mm (middle 
o f f i f t h whor l ) 

i - a t H • 13 mm, W - 1 1 . 5 mm (middle 
o f s i x t h w h o r l ) . 

d -
e -

f -

g -

h -

(c, 

( f , g -

T u a r k y r ,  Tekedzh ik r i d g e ; Upper B a r r e 
mian. 

Sculpture appears in middle of third whorl 
(D = 4 - 5 mm) as r idge l ike swel l ings on f lanks 
and venter . T h e s e swel l ings develop very r a p 
idly into d is t inct r idge l ike S-shaped pr imary 
r i b s , s l ight ly weakened on venter . So l i ta ry in
t e r ca la to ry r i bs o f s a m e strength a s pr imary 
r i b s and branching from them appear toward 
end of third whorl (D = 7 - 8 mm). They a r i s e 
no lower than mid-f lank. Sculpture becomes 
spec i f i c at beginning of fourth whorl. No weak
ening o f r ibs on venter . 

Suture l ine s imp le throughout second whor l and c o n s i s t s o f four l obes : (Vi Vi )UID (fig. 6a) . Di f 
ferent ia t ion o f outer saddle begins at end of second whorl (fig. 6b). Throughout third whorl a l l e l e 
ments of suture l ine gradual ly i n c r e a s e in complex i ty . A lobe I1 fo rms in saddle I / D on outer s ide 
of whor l and by end of third whor l is d isp laced to inner s ide (fig. 6 c - e ) . At beginning of 5th whorl 
t he re i s di f ferent iat ion of saddle I / I1 (f ig. 6g ) , which i s gradual ly extended a s shel l grows and by 
l as t l ine i s compl ica ted on outer s ide of whor l by two ve ry weakly developed lobes of no independ
ent s ign i f i cance (f ig. 6 i ) . Suture l ine fo rmu la : (Vi V , )UID - ( V ^ J U I ^ D . 
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Upper Bar remian , T u r k m e n i c e r a s turkmenicum zone; 

C o m p a r i s o n . Dis t inguished f rom o the r s p e c i e s o f th is genus by s m a l l s ize, by regu la r a l t e r 
nation of p r ima ry and in te rca la to ry r i b s , by the convex i ty and p rac t i ca l l y square c r o s s sect ion of the 
whor ls and by the weak di f ferent iat ion o f the umbi l i ca l saddle o f the suture l ine. 

G e o l o g i c a n d g e o g r a p h i c r a n g e , 
wes te rn Turkmen ia . 

M a t e r i a l . S ix spec imens in var ious cond i t ions: one from the Tekedzhik r idge, one from Mt. 
Kel 'dzhe (V. A. P rozo rovsk i y ' s co l l ec t i on ) , one f rom the Mi r isynkyr upland, two from the a rea of the 
Gobekadzhi we l l s , one f rom around Geokdere (co l lec t ion of V. F . Ludvig and A. A. Kudelin). 

T u r k m e n i c e r a s tumidum Bogdanova, n. sp. 

Plate VI , Ulus. 5 

H o l o t y p e . T s G M 5 / 1 0 0 9 6 ; Tua rky r , in the a r e a o f the Gobekadzhi we l l s ; Upper Bar remian, 
T u r k m e n i c e r a s turkmenicum zone. 

F o r m . Shel l l a rge , of medium th i ckness with modera te ly i nc reas ing and weakly involute whor ls , 
rec tangu la r -ova l o r p rac t i ca l l y square in sect ion. E a r l y whor ls (up to 4 mm in d iamete r ) have p r a c 
t ica l ly no groove on dorsa l s ide and do not enc roach on preceding whor ls . T h e state of the mate r ia ] 
i s such that it is imposs ib le to es tab l i sh whether the 2 -4 init ial whor ls a r e contact ing o r uncoiled. 
Ven te r broad and flat, f lanks a l s o flat. Ven t ro l a te ra l marg in gent le but d ist inct . Umbi l i ca l shoul
d e r very gent le. Umbi l i ca l wall nar row and fa i r ly s teep. Umbi l icus broad, smal l and stepped. 

D i m e n s i o n s ( m m ) a n d r a t i o s : 

D H W Du H/D W / D Du/D W/H 

Spec imen 7 / 1 0 0 9 6 8 2 . 6 3 4 . 4 28. 2 25. 0 0 . 4 2 0. 34 0. 30 0. 82 
Holotype 5 / 1 0 0 9 6 8 0 . 7 32. 6 2 8 . 0 25. 2 0 . 4 0 0. 35 0 . 3 1 0. 86 

S c u l p t u r e . Shel l covered by r i b s which a r e unequally developed on ea r l y and la te whor ls . T o 
a d iamete r of 5 0 - 6 0 mm r i b s fa i r ly thin, sharp and p rac t i ca l l y straight. P r imary r i bs or ig inate at 
seam in a l l growth s tages, def lected rea rward on umbi l i ca l wal l , percept ib ly strengthened on um
b i l i ca l shoulder. In mos t s p e c i m e n s p r i m a r y r i b s a r e branched; branching o c c u r s on lower third of 
f lanks o r p rac t i ca l l y a t umb i l i ca l shoulder. Up to th ree in te rca la to ry r i bs between pr imary r ibs ; 
t hese or ig ina te a t var ious heights from umbi l i ca l shoulder. Radial f r i l l ing c l ea r l y apparent at th is 
s tage o f she l l growth. All  r i b s c o a r s e n rapid ly on whor ls more than 60 mm in d iameter as width o f 
whorl i n c r e a s e s . R ibs on l a rge whor ls intensify a s high as upper third of flank where they divide in
to two b ranches . In te rca la to ry r ibs a r i s e a t th is leve l in a lmos t every in te rspace. All  r i bs on ven
t e r form a broad, weak a r c d i rec ted forward. Bend o f r i b s on flanks very weak and d isappears c o m 
pletely with growth. Number of r i b s in ha l f a whorl r e a c h e s 33 on venter and 14 on umbi l ical shoul 
d e r at D = 82 .6 mm and 29 and 11 respec t i ve l y at D = 80.7 mm. 

S u t u r e l i n e c h a r a c t e r i z e d by a st rongly divided, p rac t i ca l l y s y m m e t r i c a l umbi l ica l lobe which 
i s only sl ight ly longer than ventra l lobe (fig. 7 ) . Inner lobe I si tuated on umbi l ica l shoulder and 
sl ight ly shifted to flank. Two very weakly developed aux i l ia ry lobes on umbi l ica l wall (outer more 
strongly developed than inner ) compl ica t ing umbi l i ca l saddle. Lobe [1 narrow and weakly deve l 
oped. Ex te rna l saddle broad and b ipar t i te . 

C o m p a r i s o n . Dist inguished from other s p e c i e s of this genus by i ts c o a r s e r ibs and i ts broad 
whorl sect ion. T h e la t te r c h a r a c t e r converges T . tumidum with T . ra recos ta tum, but the shel l o f 

the fo rmer is usual ly l a rge r and has ribbing of 
a complete ly di f ferent nature: a l a r g e r number 
o f longer in terca la tory r i bs which a r e separa te 
o r branching from the pr imary r ibs . On the 
e a r l y whor ls ( to a d iameter o f 3 5 - 4 0 mm) the 
scu lp ture of T . tumidum is c l o s e s t to the scu lp 
t u re o f T. geokderense, but i s s p a r s e r and 
c o a r s e r , with fewer so l i ta ry p r imary r i bs . 

FIGURE 7 . S u t u r e l i n e s o f Tu r kmen i ce ras t u 

midum n . s p . ; Specimen 6 / 1 0 0 9 6 . 

a - a t H = 8 . 7 mm; b - a t H = 25 mm; T u a r k y r , 

M t . K e l ' d z h e ; Upper B a r r e m i a n . 

G e o l o g i c a n d g e o g r a p h i c r a n g e . 
Upper Bar remian , T u r k m e n i c e r a s turkmeni
cum zone; western Turkmenia . 

M a t e r i a l . 11 spec imens in var ious con
d i t ions: 9 from Tua rky r (Tekedzhik, Kel 'dzhe, 
M i r i synky r and the a rea of the Gobekadzhi 
w e l l s ) and 2 f rom the Malyy Balkhan range 
(Port Simon). 
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Ontogenetic data fo r Matheroni tes and Turkrneniceras 

Genus 
S t ruc tu re o f sp i r a l 

D i a m e t e r o f 
whor l , m m Sculpture 

appears : 

Scu lp ture 
p e c u l i a r to 

s p e c i e s " 
appea rs : 

Suture l ine 

1s t whor l 2nd whor l 1 2 3 4 

Sculpture 
appears : 

Scu lp ture 
p e c u l i a r to 

s p e c i e s " 
appea rs : 

Matheron i tes Unco i led Weakly in 
volute 

7 - 8 18 S ta r t o f 2nd 
whorl 

End of 2nd 
whor l 

( V i V ^ U l D ; 
( V i V i ) U I I 1 : 

D 

Turkrnen i 
c e r a s 

Involute Unco i led to 
contact ing 

1 2 .8 8 16 Middle of 3rd 
whorl 

S t a r t o f 4th 
whor l 

( v l v l )  U 1 D ~ 
(V x Vj_ ) U l : 

, * * * 

Aspec ts of the s y s t e m a t i c s and phylogeny of hemihopl i t ids , he te roce ra t i ds and in part deshayes i -
t ids have been deal t with recen t l y in papers by Tovbina (1963 , 1965) and Wiedmann (1962, 1966) . T h e 
German invest igator , who studied B a r r e m i a n Hemihopl i tes spec ies , concluded that the Deshayes i t -
a c e a e1 may have or ig inated f rom hemihopl i t ids and p laced the genus T u r k r n e n i c e r a s in an age s e 
quence between Hemihopl i tes and Deshayes i t es . Tovbina (1965 ) assumed that Tu rk rnen ice ras was 
genet ica l ly re la ted to the genus Co lch id i tes, i .e . , in her opinion, the deshayes i t ids or ig inated from 
forms with a he l ico ida l in i t ia l sp i ra l . Wiedmann, who accepted Tovb ina ' s point of view and re la ted 
it to h i s data, suggested that individual s p e c i e s o f the genus Hemihopl i tes might a l so have a he l i co i 
dal ini t ial sp i ra l . Wiedmann based h i s invest igat ions on two Hemihopl i tes s p e c i e s (H. feraudianus 
and H. as ta r te) , for which the s t ruc tu ra l fea tu res o f the inner whor ls were unknown. T h e hel icoidal 
stage of the sp i ra l was not found when one spec imen of Matheron i tes b rev i cos ta tus was spl i t . 

Compar ison o f the ontogenet ic development of m e m b e r s of the genera Matheron i tes and Turkrnen i
c e r a s is i l lus t ra ted by the table, from which it i s evident that the c h a r a c t e r s o f the two genera have 
l i t t le in common except for the suture l ine. Both genera a r e c h a r a c t e r i z e d by a common type of su 
ture l ine which i s m o r e developed in T u r k r n e n i c e r a s than in Matheron i tes . In our v iew, such d ive r 
gence of most of the c h a r a c t e r s in the gene ra compared and at the s a m e t ime the s im i la r i t y and con
tinuity of the c h a r a c t e r s o f Co lch id i tes and Tu rk rnen i ce ras exc ludes the poss ib i l i t y that the genus 
Tu rk rnen i ce ras or ig inated from Matheron i tes . However, the or ig in of the deshayes i t ids cannot be 
regarded as a quest ion which i s f inally solved. Fu r the r study of the ontogenet ic development of the 
hemihopl i t ids, and in par t i cu la r of m e m b e r s o f the genus Pseudothurmannia, for which Turkrneni  
c e r a s spec i es we re for long-'taken to be , could be of a s s i s t a n c e in the solut ion o f th is question. 
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