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Fresvillia KENNEDY, 1986b, p. 61 [*F constricta; OD].
Whorl section circular; with constrictions, strongest
on venter; feeble ribbing and growth lines strongly
prorsiradiate. Upper Cretaceous (Lower Maastricht-
ian—Upper Maastrichtian): France, southern India,
Alaska, California, *Western Australia. Fic.
198,1a—c. *E constricta, Upper Maastrichtian,
France; 4,6, X1; ¢, enlarged (Kennedy, 1986b).

Boehmoceras RIEDEL, 1931, p. 690 [*Ancyloceras
krekeleri WEGNER, 1905, p. 210; SD WRIGHT,
1957b, p. 220]. Loose criocone; whotl height in-
creasing rapidly; with straight to strongly curved
primary ribs, which may form large bulges, splitting
into several secondaries on outer part of sides; keel
entire, rounded to serrate. Upper Cretaceous (Middle
Santonian—Upper Santonian): France, northern Ger-
many, Bornholm, Austria, Texas, Mississippi, Ala-
bama.——FIG. 199,4a—c. *B. krekeleri (WEGNER),
Upper Santonian, northern Germany; 4, X1; b,¢,
enlarged (Summesburger, 1979).——F1G. 199,4d.
B. loescheri RiEDEL, Upper Santonian, Austria; X1
(Summesburger, 1979).

Superfamily SCAPHITACEAE
Gill, 1871

[nom. transl. WRrIGHT & WRIGHT, 1951, p. 13, ex Scaphitidae GirL, 1871,
p.3]

Coiled in loose or tight, plane spiral fol-
lowed by long or short shaft and terminal
hook, but shaft tending to shorten and hook
may wrap around spire. Ornament varying,
from almost none to strong ribs and numer-
ous rows of tubercles. Suture initially quin-
quelobate followed by quadrilobate, but in
later genera one or more auxiliary lobes ap-
pearing in saddle U/L (the pseudolobes of
WIEDMANN, 1965); L bifid or trifid.
Synaptychi have been found in several spe-
cies. Lower Cretaceous (Upper Albian)—Upper
Cretaceous (Maastrichtian).

Family SCAPHITIDAE Gill, 1871

[Scaphitidae GiLL, 1871, p. 3]

Markedly dimorphic; in Otoscaphitinae
microconchs have long lateral lappets; in
Scaphitinae microconchs lack such lappets.
Throughout the family microconchs have
the umbilicus less occluded by the inner
seam of the shaft than macroconchs. Lower
Cretaceous (Upper Albian)-Upper Cretaceous
(Maastrichtian).

Macroconchs of Otoscaphitinae became
increasingly involute with time and those of
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late members are indistinguishable in char-
acters of generic significance from those of
contemporary and earlier Scaphitinae. It
therefore seems more probable that basal
Upper Albian Scaphitinae diverged from
early Otoscaphitinae than that the two
stocks had independent origins as held by
WIEDMANN (1965).

Subfamily OTOSCAPHITINAE
Wright, 1953

[Otoscaphitinae WRIGHT, 1953, p. 474 (Name retained under ICZN Ar-
ticle 40, although Oroscaphites is synonym of Yezoites)] [=Worthoceratidae
MatsuMoTo in MatsumoTo & Yokor, 1987, p. 45]

Small; spire generally evolute except in
some late macroconchs; umbilicus of macro-
conchs not concealed by beginning of shaft
in early forms but increasingly concealed in
later forms; shaft very to moderately long;
ornament commonly weaker than in con-
temporary Scaphitinae. Macroconchs with
simple aperture, constricted in some; micro-
conchs with longer shafts, less inflated body
chambers, and long lappets. Lower Cretaceous
(Upper Albian)-Upper Cretaceous (Santonian
or Campanian).

Worthoceras ADKINS, 1928, p. 218 [*Macroscaphites
platydorsus Scort, 1924, p. 18; OD]. Small; with
very evolute spire, long, straight shaft, and terminal
hook; microconchs with long lappets on aperture
and with whorl section of shaft and hook hardly
expanding; macroconchs with simple aperture and
whorl section expanding noticeably; generally
smooth or with fine lirae, rarely with distinct ribs.
Suture with generally bifid saddles; lobes very
simple, trifid or merely pointed in early forms,
tending to become bifid in later forms; saddle U/L
not markedly enlarged and no auxiliary lobe. Lower
Cretaceous (Upper Albian)—Upper Cretaceous (Upper
Turonian): western and central Europe, northern
Africa, New Zealand, Texas. Fi1G. 2004,6. *W,
platydorsum (ScotTt), holotype, ?macroconch, Up-
per Albian, Texas; a, X5 (Scott, 1924); b, X10
(Adkins, 1928). FiG. 200c—f W vermiculus
(SHUMARD), Upper Cenomanian, Texas; ¢, micro-
conch, X2 (new); d—f, macroconch, X2 (Wied-
mann, 1965).

Yezoites YABE, 1910, p. 167 [*Scaphites perrini ANDER-
SON, 1902, p. 114; SD DIENER, 1925, p. 213]
[=Otoscaphites WRIGHT, 1953, p. 475 (type, Ammo-
nites? bladenensis SCHLUTER, 1871, p. 30; OD);
Hyposcaphites WIEDMANN, 1965, p. 436 (type,
Scaphites stephanoceroides YABE, 1909, p. 442; =28.
perrini ANDERSON)]. Whotl section compressed to
inflated, even coronate; almost smooth to strongly
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Boehmoceras

Baculites

FiG. 199. Baculitidae (p. 256-258)

ribbed, with or without midlateral or ventrolateral
tubercles; ribs commonly convex. Macroconchs
with more or less straight inner margin on shaft, oc-
cluding umbilicus only slightly to largely; aperture
with slight to strong constriction and collar. Micro-
conchs with inner margin of shaft nearly straight to
well curved, not occluding the umbilicus; aperture
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constricted and collared with long lappets. Suture
with elements more incised than in Worthoceras; L
irregularly bifid; saddle U/L wide and becoming
subdivided by auxiliary lobe. Upper Cretaceous
(Lower Cenomanian—Santonian): Europe, South
Africa, Japan, New Zealand, Alaska, Oregon, Cali-
fornia, Texas, Montana, Mexico. FiG. 201a—d.
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Worthoceras
F1G. 200. Scaphitidae (p. 258)

Y. seabeensis (CoBBaN & GRryC), Lower Turonian,
Alaska; 4,6, macroconch, X1; ¢,d, microconch, X1
(Cobban & Gryc, 1961). Fic. 201e-h. Y.
puerculus (JiMBo), Upper Turonian, Japan; ¢,f; mac-
roconch, X2; g,h, microconch, X2 (Tanabe,
1977). FI1G. 201i—k. Y. bladenensis (SCHLUTER),
Upper Turonian; 7, Germany, enlarged, X2 (Wied-
mann, 1965); 7,4, England, microconch, X2
(new). FiG. 201,L Y. stephanoceroides (YABE),
Upper Turonian, Japan; holotype, X1 (Jimbo,
1894).

Cephalopoda— Cretaceous Ammonoidea

Eorhaeboceras ALABUSHEY, 1989, p. 39 [*E. derivatum;
OD]. Based on small, incomplete specimens like
Yezoites; distinction uncertain. Upper Cretaceous
(Santonian or Campanian): Kamchatka.

Subfamily SCAPHITINAE Gill, 1871

[nom. transl. WRIGHT, 1953, p. 473, ex Scaphitidae GiLL, 1871, p. 3]

Microconchs without lappets or with dor-
sal lappet only; inner margin of shaft gener-
ally concave, not straight or convex, and oc-
cluding less of umbilicus than in
macroconchs. Lower Cretaceous (Upper
Albian)-Upper Cretaceous (Upper Maastrich-
tian).

One stock, including Eoscaphires,
Scaphites, Hoploscaphites and derivatives,
originated by the beginning of the Late
Albian, probably from early Worthoceras.
Possibly another originated in North
America in early Turonian from inflated
Yezoites and included many species assigned
to Scaphites, Clioscaphites, and a group of
endemic North American genera. The two
stocks, if in fact different, are highly conver-
gent and have not been satisfactorily
differentiated.

Eoscaphites BREISTROFFER, 1947b, p. 93(77) [*Ammo-
nites? circularis J. de C. SOWERBY, 1836, p. 337;
OD)]. Initial whorls with umbilical perforation;
later whorls more involute, followed by shaft and
terminal hook; whorl section increasing rapidly;
dorsal impression lacking on inner whorls or
throughout; ribs fine and dense, single or branch-
ing, reclined, strengthening on body chamber; no
distinct tubercles. Suture quadrilobate throughout
later ontogeny. Lower Cretaceous (Upper Albian)—
Upper Cretaceous (Middle Cenomanian): England,
France, Algeria. FiG. 202,1a—c. *E. circularis (].
de C. Sowersy), Upper Albian, England; 4,6, X1; ¢,
enlarged (Spath, 1923-1943). FiG. 202,1d,e. E.
subcircularis (SPATH), Upper Albian, France; X1
(Wiedmann, 1965).

Scaphites PARKINSON, 1811, p. 145 [*Scaphites equalis
J. Sowersy, 1813, p. 53; SD MEEk, 1876, p. 413]
[=Anascaphites HyatT, 1900, p. 572 (type, S.
ventricosus MEEK & HAYDEN, 1863, p. 22; OD);
Jahnnites HATT, 1900, p. 572 (type, S. geinitzii var.
binodosus JaHN, 1891, p. 180, non S. binodosus
ROEMER, 1841, p. 90; OD); Holcoscaphites NOWAK,
1911, p. 564, obj.; Metascaphites WIEDMANN,
1962a, p. 212 (type, Scaphites (?) thomasi
PERVINQUIERE, 1907, p. 121; OD)]. Compressed to
very inflated; spire more or less involute; early
whorls in contact; shaft short to moderately long;
hook not curved over spire; aperture constricted
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and commonly collared, in some with long dorsal
lappet; ribs on spire normally long and short or
branching; ribs on shaft single or branching, com-
monly at ventrolateral tubercles; umbilical and ven-
trolateral tubercles may be present on shaft and
hook. Suture with L initially bifid but becoming
asymmetric in Upper Turonian and later trifid;
saddle U/L very wide and divided by 1 or more
auxiliary lobes (pseudolobes of WiEDMANN). [The
holotype of S. (?) thomasi PERVINQUIERE, type spe-
cies of Metascaphites WIEDMANN, appears to be a
fragment of a late form of S. equalis.] Lower Creta-
ceous (Upper Albian)—Upper Cretaceous (Campa-
nian): northern hemisphere, Madagascar, Bathurst
Island, Australia (Queensland), New Zealand, Ar-
gentina. FiG. 202,3a—e. *S. equalis (J. SOWER-
BY), Cenomanian, France; 4,6, macroconch, X1; ¢,
enlarged (Orbigny, 1840-1842); d,¢, microconch,
X1 (Wiedmann, 1965).

Clioscaphites CoBBAN, 1952a, p. 34 [*C. montanensis;

OD]. Very involute, inflated; hook closely pressed
to spire. Suture with L more or less trifid. Upper
Cretaceous (Santonian—Campanian): USA.——FiG.
202,24,b. C. vermiformis (MEEK & HAYDEN), Santo-
nian, Montana; X1 (Cobban, 1952a).

Desmoscaphites REESIDE, 1927a, p. 16 [*D. bassleri;

OD]. Differs from Clioscaphites principally in hav-
ing inner whorls with strong, rounded ribs and con-
strictions. Upper Cretaceous (Upper Santonian—Cam-
panian): USA.——F1G. 202,4a—c. *D. bassleri,
Upper Santonian, Montanta; 2, X0.75; 6, X1; ¢, en-
larged (Reeside, 1927a).

Argentoscaphites BLasco pE NuLLo, NuLLo, &

PRrOSERPIO, 1980, p. 477 [*A. mutans, nom. correct.
WRIGHT, herein, pro mutantibus, which contravenes
ICZN Article 11(g)(i); OD]. Differs from Scaphites
only in having inner whorls with tabulate venter
bounded by slight ventrolateral tubercles. Upper
Cretaceous (Upper Santonian or Lower Campanian):
Argentina. F1G. 203,24,b. *A. mutans; X1.1
(Blasco de Nullo, Nullo, & Proserpio, 1980).

Pteroscaphites WRIGHT, 1953, p. 474 [*Scaphites

auriculatus COBBAN, 1952a, p. 30; OD]. Very small;
whorl section depressed, coronate, the lateral angles
prolonged onto body chamber; aperture with sides
and ventral edge normally pinched to form project-
ing points; ribs prorsiradiate on inner flanks, turn-
ing back at the lateral angle. Dimorphic in fashion
comparable to that of Scaphites and Clioscaphites
and therefore not microconchs of those genera;
probably a series of progenetic dwarf offshoots of
successive species of Scaphites and Clioscaphires
(LANDMAN, 1989). Upper Cretaceous (Upper Turo-
nian—Santonian): Montana, North Dakota.
Fi1G. 203,4a,b. *P auriculatus (CoBBaN), Coniacian,
Montana; X4 (new).

Hoploscaphites Nowak, 1911, p. 565 [*Scaphites con-

strictus ]. SOWERBY, 1817d, p. 189; SD BIRKELUND,
1965, p. 102] [=Mesoscaphites ATABEKIAN, 1979, p.
523 (type, Scaphites (Hoploscaphites) elatensis LEwy,
1969, p. 129; OD), nom. nud. for lack of
differentia; Jeletzkyres Riccarp1, 1983, p. 14 (type,
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Yezoites i

F1G. 201. Scaphitidae (p. 258-260)

Scaphites (Ammonites?) nodosus OWEN, 1852, p
581; OD)]. Compressed with flat sides to inflated
with convex sides; venter flat or rounded, generally
with strong, clavate or spinate ventrolateral tu-
bercles at least on shaft and hook; shaft normally
short. Not readily distinguished from later
Scaphites. [Separation of the large and inflated spe-
cies of the nodosus group as Jeletzkytes seems unnec-
essary, given the great variation within most
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e T

Eoscaphites

id

2b

Desmoscaphites

FiG. 202. Scaphitidae (p. 260-261)

scaphitid species.] Upper Cretaceous (Campanian— SOWERBY), Maastrichtian, France; 2, X1; 4, enlarged
Upper Maastrichtian): Europe, South Africa, Israel, (Orbigny, 1840-1842).

Canada, USA, Chile, Antarctica (Graham Land), Discoscaphites MEEK, 1871a, p. 429 [*Ammonites
Greenland. FiG. 204,2a,b. *H. constrictus (]. conradi MORTON, 1834, p. 39; OD]. Small to large,
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compressed to inflated; shaft distinct and straight to
short and curved, embracing the spire; finely or
coarsely ribbed; multituberculate on shaft and hook
or also on spire. Upper Cretaceous (Campanian—
Maastrichtian): Belgium, Sweden, central and east-
ern Europe, northern Africa, Israel, Canada, USA.
D. (Trachyscaphites) CossaN & ScorT, 1964, p. 6
[*T. redbirdensis; OD]. Small to moderate sized;
shaft and hook distinct; tubercles aligned or not.
Upper Cretaceous (Campanian): France, Belgium,
Sweden, central and eastern Europe, Israel, cen-
tral Asia, USA (Western Interior, Texas, New
Jersey). FiG. 204,14,b. *D. (T.) redbirdensis
(CoBBaN & ScotT), Wyoming; X0.5 (Cobban
& Scott, 1964).
D. (Discoscaphites). Small to large; shaft generally
embracing spire, with straight or curved inner

Rhaeboceras

margin; tubercles always aligned. Upper Creta-
ceous (Maastrichtian): USA. Fi1G. 204,3a—c.
*D. (D.) conradi (MORTON), Alabama; 2,6, mac-
roconch, X1; ¢, microconch, X1 (Jeletzky &
Waage, 1978). Fic. 204,34-f. D. (D.)
cheyennensis (OWEN), North Dakota; d,e, macro-
conch, X0.5; £, X1.5 (Meek, 1876).

Acanthoscaphites Nowak, 1911, p. 565 [*Scaphites

tridens KNER, 1850, p. 10; SD DIENER, 1925, p.
205]. Large and inflated, with fine ribs and only
umbilical tubercles until body chamber, which also
has ventrolateral and typically siphonal rows of
large, blunt tubercles connected by irregular ribs.
Upper Cretaceous (Campanian): central and eastern
Europe.——FI1G. 203,1a,b. *A. tridens trispinosus
(GEINITZ), Poland; 4, X0.5; b, X1 (Nowak, 1911).

Rhaeboceras MEEK, 1876, p. 462 [*Phylloceras? halli

Acanthoscaphites

4b

Pteroscaphites

FiG. 203. Scaphitidae (p. 261-265)
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Trachyscaphites

TNy

3t

Hoploscaphites

3b

Discoscaphites
FIG. 204. Scaphitidae (p. 261-263)
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FiG. 205. Scaphitidae (p. 265-266)

MEEK, 1876, p. 70 (=Ammonites halli MEx &
HAYDEN, 1857, p. 70, nom. nud.); OD] [=Amopalus
OWEN, 1852, p. 579, nom. oblit.]. Medium-sized to
very large, up to 300 mm in diameter; venter coiled
normally, umbilical seam egressing on last quarter
of whorl; rather compressed to very inflated; pri-
mary ribs fine to coarse, branching into dense, pror-
siradiate secondaries; no tubercles. Suture complex,
with long, narrow elements; lobes bifid or asym-
metrically trifid. Riccarot, 1983. Upper Cretaceous
(Campanian): Alberta, Saskatchewan, USA (West-
ern Interior), ?Russia. Fi1G. 203,3a—c. *R. halli
(MEEK), Montana, holotype; 4,6, X0.5 (Riccardi,
1983); ¢, X0.75 (Meek, 1876).

Ponteixites WARREN, 1934, p. 95 [*P robustus; SD
Riccarpl, 1983, p. 42]. Small; coiling ammonitic;
ribs fine to very coarse, slightly flexuous, well
rounded, branching or long and short; ribs may
flatten on venter; no tubercles. Suture with shorter
and wider elements than Rhacboceras. Upper Creta-
ceous (Upper Campanian—Lower Maastrichtian):
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Saskatchewan. FiG. 205,5a—c. *P. robustus,
Lower Maastrichtian; 4,4, holotype, X1; ¢, enlarged
(Riccardi, 1983; courtesy of the Geological Survey
of Canada).

Indoscaphites SPATH, 1953, p. 14 [*Ammonites cunliffei
ForsEs, 1846, p. 109; OD]. Compressed, with flat
venter and very short shaft; primary ribs distant,
single, joining distinct umbilical and ventrolateral
clavi from early stage on spire. Western Australian
form with fine, sinuous ribs (BRUNNSCHWEILER,
1966) may be Haresiceras. Upper Cretaceous (Maas-
trichtian): southern India. FiG. 205,14,6. *1I.
cunliffei (FORBES); X2 (Stoliczka, 1864).

Haresiceras REESIDE, 1927¢, p. 17 [*H. placentiforme;
OD]. Coiling barely scaphitoid; very involute; with
flat sides and venter, at least on body chamber; ribs
moderately strong to very fine, sinuous. Suture with
long, asymmetrical L and many auxiliaries. Upper
Cretaceous (Upper Santonian—Lower Campanian):
?Western Australia, USA (Western Interior), Green-
land.
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F1G. 206. Sutural ontogeny of Eodouvilleiceras showing

quadriblobate suture (fourth from base of figure) follow-

ing quinquelobate suture (second from base)
(Mikhailova, 1976¢).

H. (Mancosiceras) CoBBaN, 1964, p. 17 [*Puzosia
(Latidorsella) mancosensis REESIDE, 1927a, p. 15;
OD]. Inner whorls constricted; spire with
rounded venter; ventrolateral nodes on body
chamber only; ribs fairly strong. Upper Creta-
ceous (Upper Santonian): Utah, Wyoming, Mon-
tana, New Mexico. FiG. 205,2a—c. *H. (M.)
mancosense (REESIDE), New Mexico; 4,6, X1; ¢,
X4 (Reeside, 1927¢).

H. (Haresiceras). Venter flat or concave from an
early stage, bordered by rows of fine, rounded
ventrolateral nodes; ribs more or less fine,
slightly sinuous, crossing venter transversely.
Upper Cretaceous (Lower Campanian): USA
(Western Interior), Greenland. FiG. 205,4a—
¢. *H. (H.) placentiforme, Wyoming; 4,6, X1; ¢,
X2 (Reeside, 1927¢).

Parabinneyites A. F. LEANZA, 1964, p. 84, nom. nov.
pro Patagoniceras A. F. LEANzA, 1963, p. 207, non
WETZEL, 1960, p. 249 [*Leopoldia paynensis FAVRE,
1908, p. 638; OD]. Inner whorls rather evolute,
with last whorl just in contact with previous one;
with slightly convex sides and wide, flat to slightly
concave venter; primary ribs regular, distant, sinu-
ous, forming small ventrolateral nodes and crossing
venter transversely; between primary ribs are 1 or 2
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intercalatories consisting of little more than ventro-
lateral nodes and ventral ribs. Probably allied to
Haresiceras. BrLasco bpeE NurrLo, NuLLo, &
ProsErPIO, 1980. Upper Cretaceous (Lower Campa-
nian): Argentina.——FIG. 205,3a—d. *P. paynensis
(FAVRE); a—c, X1 (Favre, 1908); d, enlarged (A. F.
Leanza, 1963).

Superfamily
DOUVILLEICERATACEAE
Parona & Bonarelli, 1897

[nom. transl. Lurpov in Lurpov & DRUSHCHITS, 1958, p. 116, ex
Douvilleiceratidae PARONA & BONARELLI, 1897, p. 101]

Early forms have perforate umbilicus and
appear to be incoiling criocones. Coiling
rapidly becoming ammoniticonic, and su-
tural lobes U and L widening and subdivid-
ing. Early sutures unstable; primary suture
may be quinquelobate or quadrilobate fol-
lowed by quinquelobate; in either case suc-
ceeding lines quadrilobate before normal
differentiation begins (Fig. 206). MIKHAI-
LOVA, 1976¢. Lower Cretaceous (Barremian—

Middle Albian).

Family DOUVILLEICERATIDAE
Parona & Bonarelli, 1897

[Douvilleiceratidae PARONA & BONARELLI, 1897, p. 101]

Evolute; whorl section ranging from de-
pressed to circular or polygonal; ribs strong,
with various combinations of umbilical, lat-
eral, or ventrolateral tubercles. Suture with
massive saddle L/E, wide L subdivided into
2 lobes, and no to few auxiliaries. Lower Cre-
taceous (Barremian—Middle Albian).

Subfamily ROLOBOCERATINAE
Casey, 1961

[Roloboceratinae Casky, 1961d, p. 176]

Venter broadly rounded at all stages; gen-
erally only 1 row of tubercles on each side,
not septate. Suture tending to simplify.
Lower Cretaceous (Barremian—Lower Aptian).

Paraspiticeras KiLiaN, 1910a, p. 7 [*Aspidoceras
percevali UHLIG, 1883, p. 238(114); SD SraTH,
1921a, p. 316]. Initial coil open, then evolute, with
round or depressed, rapidly enlarging whorls; ribs
strong, rounded, crossing venter with slight forward
bend; more or less prominent lateral tubercles and
(in some forms) umbilical tubercles on inner
whorls; tubercles tending to weaken or disappear on
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Megatyloceras

3b

3a  Paraspiticeras Roloboceras

F1G. 207. Douvilleiceratidae (p. 266-267)

outer whorls. Suture quadrilobate throughout. Subfamily CHELONICERATINAE
Lower Cretaceous (Barremian): France, Spain, Aus- h. 192

tria. FiG. 207,34,6. *P percevali (UHLIG), Aus- Spat » 1923

tria; X0.5 (Uhlig, 1883)~—F1G. 207,3¢,d. P [nom. transl. BREISTROFFER, 1953b, p. 74, ex Cheloniceratidae SpaTH,
sclﬂindewolﬁ ‘WIEDMANN, Spain; inner whorls, X5 1923d, p. 64] [=Diadochoceratinae KvANTALIANI, 1978, p. 399]

(Wiedmann, 1960). . . . .
Roloboceras Casty, 1954a, p. 114 [*Ammonites Differs from Roloboceratinae in having 2

hambrovi FORBES, 1845, p. 354; OD]. Whorl sec-  rows of septate tubercles on each side; later
tion semicircular; ribs thick, blunt, tending to form forms also developing ventral tubercles.

large bulges where they branch at umbilical edge. .
Lower Cretaceous (Lower Aptian): northwestern Eu- Lower Cretaceous (Lower Ap tzan—Upper

FiG. 207,2a,b. *R. hambrovi (FORBES), A])titlﬂ).

rope.
England; 4, lectotype, X1; b, paralectotype, X1
(Forbes, 1845). Procheloniceras SeatH, 1923d, p. 64 [*Ammonites

Megatyloceras HUMPHREY, 1949, p. 149, ICZN Opin- stobieckii ORBIGNY, 1850a, p. 113; OD]. Rather
ion 428, 1956, Generic Name No. 1022 evolute; whorl section circular to oval, enlarging less
[*Douvilleiceras coronatum ROUCHADZE, 1933, p. rapidly than in Paraspiticeras; ribs more or less
195; OD; ICZN Specific Name No. 1041]. Whorl equal, branching at umbilical or midlateral tu-
section coronate, with single, very large midlateral bercles in middle growth; tubercles later disappear-
tubercle. Lower Cretaceous (Lower Aptian): England, ing. Probably synonymous with Cheloniceras. Lower

France, Georgia. F1G. 207,1a. *M. coronatum Cretaceous (Lower Aptian): France, Germany, Po-
(RoucHADZE), Georgia; X0.5 (Casey, 1961d). land, Russia, Texas. FiG. 208,6. P. albrechti-
FIG. 207,1b. M. ricordeanum (ORBIGNY), France; austriae (UHLIG), France; X0.3 (Kilian, 1907—
X1 (Casey, 1961d). 1913).
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Diadochoceras 3a
Walpenites

4a

Cheloniceras

Procheloniceras = b Paracheloniceras

FiG. 208. Douvilleiceratidae (p. 267-269)
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Cheloniceras HyarT, 1903, p. 101, ICZN Opinion
428, 1956, Generic Name No. 1021 [*Ammonites
cornuelianus ORBIGNY, 1841, p. 364; ICZN Specific
Name No. 1040]. Moderately evolute; whorl sec-
tion circular to depressed; at some stage with lateral
and umbilical tubercles; ribs branching at lateral
tubercles and intercalated; shoulders rounded,
angulate, or with tubercles. In late stages lateral
tubercles disappearing and ribs branching from
umbilical tubercles. Suture with long E and very
broad, asymmetrically bifid L. Lower Cretaceous
(Upper Aptian): Europe, eastern Africa, South Af-
rica, Madagascar, Egypt (Sinai), Iran, Japan, Cali-
fornia, Texas, Mexico, South America.

C. (Cheloniceras). Umbilical and lateral tubercles
only; shoulders rounded or angulate but not
with tubercles. Occurrence and distribution as
for genus. FiG. 208,4a4,b. *C. (C.) cornuelia-
num (ORBIGNY), France; X0.75 (Orbigny, 1841).

C. (Epicheloniceras) Casey, 1954a, p. 113
[*Douvilleiceras tschernyschewi SiNzow, 1906, p.
182; OD]. Major ribs depressed on siphon and
with distinct ventrolateral tubercles until later
whorls. Occurrence and distribution as for ge-
nus. FiG. 208,54,6. *C. (E.) tschernyschewi
(Sinzow), Transcaspia; X1 (Sinzow, 1906).

C. (Paracheloniceras) COLLIGNON, 1962b, p. 42
[*Epicheloniceras (R) wrighti COLLIGNON, 1962b,
p. 42; OD]. Differs from C. (Epicheloniceras)
only in its large, earlike outer tubercles and in
ribs on body chamber being in some species
broad and flat as in Colombiceras. Occurrence as
for genus: Madagascar. FiG. 208,72,6. *C.
(P) wrighti (CoLLIGNON); X1 (Collignon,
1962b).

Diadochoceras HyarT, 1900, p. 587 [*Ammonites
nodosocostatus ORBIGNY, 1841, p. 258; OD]
[=Paracanthoplites SToyanOw, 1949, p. 118 (type, P
meridionalis; OD); Nodosohoplites EGOIAN, 1965, p.
145 (type, N. subplanatus; OD); Vergunniceras
THoOMEL, 1980, p. 171, 180 (type, Ammonites
pretiosus ORBIGNY, 1841, p. 193; OD)]. Moderately
to very evolute; whotl section polygonal; primary
ribs bearing umbilical, lateral, and ventrolateral tu-
bercles; weaker secondaries with or without ventro-
lateral tubercles. Resembling Epicheloniceras, but
generally more evolute and with weaker ribs. Lower
Cretaceous (Upper Aptian): France, Georgia, Mada-
gascar, Arizona, Mexico. FiG. 208,2a—c. *D.
nodosocostatum (ORBIGNY), France; 4,6, X1; ¢, en-
larged (Orbigny, 1840-1842).

Walpenites CASEY, 1962, p. 259 [*W. rardespinatus;
OD]. Dwarf; evolute; inner whorls as in
Cheloniceras, but body chamber with double ventral
rows of sharp tubercles. Lower Cretaceous (Upper
Aptian): England.——F1G. 208,34,6. *W. tarde-
spinatus, Isle of Wight; 4, venter, X2; b, whorl sec-
tions of body chamber and inner whorls, X1
(Casey, 1962).

Vectisites CASEY, 1962, p. 256 [*V. caprotinus; OD]
[=Zambranoites ETaYO SERNA, 1979, p. 38 (type, V.
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(Z.) zambranoi ETAYO SERNA, 1979, p. 38; OD)].
Dwarf, with whorl section depressed-oval or
subcircular, ribs simple; a single row of septate lat-
eral spines in young. [Zambranoites for species with
ribs depressed on midline of venter seems unneces-
sary.] Lower Cretaceous (Upper Aptian): England,
France, Colombia. F1G. 208,1a—c. *V. capro-
tinus, Isle of Wight; 4, side, X1; 4, periphery, X1; ¢,
section of inner whorls, X2 (Casey, 1962).

Subfamily DOUVILLEICERATINAE
Parona & Bonarelli, 1897

[nom. transl. Spath, 1922a, p. 111, ex Douvilleiceratidae PARONA &
BONARELLI, 1897, p. 101]

Ribs at early stage with umbilical, lateral,
and ventrolateral tubercles as in Cheloniceras
(Epicheloniceras); in later stages ribs typically
multituberculate, with tubercles in some spe-
cies very large, commonly strigate, sooner or
later disappearing, leaving plain ribs on outer
whorl. Lower Cretaceous (Upper Aptian—
Middle Albian).

Eodouvilleiceras Casey, 1961d, p. 191 [*Douvilleiceras
horridum RIEDEL, 1938, p. 29; OD]. Ribs simple,
with mammillate ventral tubercles, but these and
the lateral and umbilical tubercles undivided until
an advanced stage. Lower Cretaceous (Upper Aptian):
?France, Turkmenistan, Japan, California, Venezu-
ela, Colombia. FiG. 209,14,b. *E. horridum
(RiepEL), Colombia; X1 (Casey, 1961d).

Douvilleiceras GROSSOUVRE, 1894, p. 26, ICZN Opin-
ion 422, 1956, Generic Name No. 1014 [*Ammo-
nites mammillarus SCHLOTHEIM, 1813, p. 111;
ICZN Specific Name No. 764] [=Trinitoceras
ScotT, 1940, p. 1016 (type, 7. rex; OD)]. Ribs
unbranched at first, with strong umbilical and ven-
trolateral tubercles, then with numerous tubercles,
uniform or not, and finally with no tubercles. Lower
Cretaceous (Lower Albian—Middle Albian): Europe,
Madagascar, Egypt (Sinai), India, Siberia, USA,
Peru, Colombia. FiG. 209,24. *D. mammilla-
tum (SCHLOTHEIM), Lower Albian, England; X1
(Spath, 1923-1943).——F1G. 209,2b. D. monile (].
SowERBY), Lower Albian, England; X3.5 (Spath,
1923-1943).

Family TROCHLEICERATIDAE
Breistroffer, 1951

[Trochleiceratidae BREISTROFFER, 1951b, p. 267]

Small; compressed and smooth to inflated
with strong straight ribs; venter generally
depressed or grooved. Suture quadrilobate
throughout. Lower Cretaceous (Upper
Aptian—Lower Albian).
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Douvilleiceras

FiG. 209. Douvilleiceratidae (p. 269)

Trochleiceras FaLLoT & TERMIER, 1923, p. 74
[*Waagenia? balearensis FarLLot, 1920, p. 58; OD]
[=Magneticeras COLLIGNON, 1950a, p. 48 (type, M.
magneti; OD); Juamportoceras ETAYO SERNA, 1979,
p. 31 (type, T (].) hoffstesteri ETAYO SERNA, 1979, p.
31; OD)]. Moderately evolute and compressed;
venter rounded to flat, with deep to obsolescent,
narrow median furrow; smooth or with feeble
riblets. Suture with shallow and feebly indented el-
ements. [Juamportoceras as subgenus for species
with weak to absent sulcus is probably unnecessary.]
Lower Cretaceous (Upper Aptian—Lower Albian):
Balearic Islands, Madagascar, Colombia. FiG.
210,1a,b. T magneti (COLLIGNON), Lower Albian,
Madagascar; X2 (Collignon, 1950a). Fic.
210,Ic—e. T. aff. termieri COLLIGNON, Upper Aptian,
Madagascar; outer whorl, X1 (Collignon, 1962b).

Pseudoleymeriella Casty, 1957, p. 35 [*Hoplites
haidaquensis WHITEAVES, 1893b, p. 444; OD]. Evo-
lute; whorl section more or less rounded; ribs
simple, strong, irregularly long and short, straight
to slightly flexuous, and interrupted by deep, nar-
row siphonal furrow. Lower Cretaceous (Upper
Aptian): Spain, Madagascar, Japan, British Colum-
bia. F1G. 210,34,b. *P. haidaquensis (WH1T-
EAVES), British Columbia; X1 (Casey, 1957).——
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FiG. 210,3c. P iberica WIEDMANN, Spain; X10
(Wiedmann, 1966b).

Family ASTIERICERATIDAE
Breistroffer, 1953

[Astiericeratidae BREISTROFFER, 1953b, p. 74]

Dwarf, scaphitoid forms with strong ribs
and large umbilicolateral tubercles. Suture
has wide L subdivided into 2 lobes as in
Douvilleiceratidae. Lower Cretaceous (Middle
Albian).

Astiericeras PARONA & BONARELLI, 1897, p. 101
[*Scaphites astierianus ORBIGNY, 1842a, p. 526, 624;
OD]. At first with umbilical and ventrolateral
tubercles, then (after nontuberculate stage) with
large, round umbilicolateral tubercles emphasizing
coronate whorl section; with short to moderately
long shaft ending in hook, transversely oval in sec-
tion, with ribs strong, slightly rursiradiate, simple
or branching from small tubercles. Microconchs
25-30 mm long; macroconchs about twice as long
(KENNEDY, 1986¢). Suture with L subdivided into
2 trifid lobes. Lower Cretaceous (Middle Albian):
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France. FiG. 210,2a—c. *A. astierianum (ORr-
BIGNY); 4,6, X1 (Parona & Bonarelli, 1897); ¢, en-
larged (Wiedmann, 1965).

Superfamily DESHAYESITACEAE
Stoyanow, 1949

[nom. transl. WIEDMANN, 1966b, p. 46, ex Deshayesitinae STovanow, 1949,
p. 123]

Ammoniticone by reversionary recoiling;
probably derived from Heteroceratidae.
Marked size dimorphism. Lower Cretaceous
(Upper Barremian—Lower Albian,).

Family DESHAYESITIDAE
Stoyanow, 1949

[nom. transl. WRIGHT, 1955, p. 564, ex Deshayesitinae STOYANOW, 1949,
p. 123]

Typically compressed; ribs strong, branch-
ing or long and short, crossing rounded ven-
ter or, in later forms with flat venter, may be
interrupted; tubercles present in a few forms.
Suture with first subdivision of umbilical
lobe remaining next to saddle U/L, giving
formula I U2 U3 Ul L E. MIKHAILOVA,
1976b. Lower Cretaceous (Upper Barremian—
Upper Aptian; ?Lower Albian).

Subfamily DESHAYESITINAE
Stoyanow, 1949

[Deshayesitinae STovaNOW, 1949, p. 123]

If present, tubercles are only umbilical and
ventrolateral. Lower Cretaceous (Upper Barre-
mian—Upper Aptian; Lower Albian).

Turkmeniceras TovBINa, 1962, p. 84 [*T. turk-
menicum; OD]. Umbilicus perforate, but later
stages rather involute. Suture with broad, shallow
lobes. Lower Cretaceous (Upper Barremian): Turk-
menistan. FiG. 211,3a. *T. turkmenicum; X1
(Tovbina, 1963).——FiG. 211,3b,c. T. geokderense
TovsiNa; X1 (Tovbina, 1963).

Prodeshayesites CasEy, 1961b, p. 592 [*Ammonites
fissicostarus PHILLIPS, 1829, p. 123; OD] [=Parade-
shayesites KEMPER, 1967, p. 124 (type, Hoplitides
laeviusculus KOENEN, 1902, p. 224; OD)]. Very
compressed, with flat sides and arched or even fas-
tigiate venter; evolute, with coiling loosening in
middle growth; ribs strong throughout, in chevrons
on venter, and tending to weaken on midline.
Suture with broad, shallow elements and asym-
metrical L. [Paradeshayesites may comprise macro-
conchs.] Lower Cretaceous (Lower Aptian): England,
France, Germany. FiG. 211,2a—c. *R. fissicostatus
(PHiLLips), England; 4,6, X1; ¢, enlarged (Casey,
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Trochleiceras 2b Astiericeras
}
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3b
Pseudoleymeriella

FiG. 210. Trochleiceratidae and Astiericeratidae

(p. 270-271)

1964). Fi1G. 211,2d,e. P laeviusculus (KOENEN),
Germany; inner whorls, X1 (Kemper, 1967).

Deshayesites KazaNsky, 1914, p. 99 [*Ammonites
deshayesi ORBIGNY, 1840, p. 85] [=Parahoplitoides
SraTH, 1922a, p. 111, obj.]. Moderately involute,
with slight loosening of coiling with growth; com-
pressed; sides and venter slightly convex to flat; ribs
consisting of sigmoid primaries and branching or
intercalated secondaries; ribbing may fade at middle
growth but if so strengthens on body chamber; no
distinct tubercles. Lower Cretaceous (Lower Aptian):
Europe, Sardinia, Georgia, Greenland.——FIaG.
211,1a—c. *D. deshayesi (ORBIGNY), France; 2,6, X1;
¢, enlarged (Casey, 1964).
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4a
Burckhardtites

2a Prodeshayesites
FiG. 211. Deshayesitidae (p. 271-273)
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1a
Kuntziella

3b
Neodeshayesites

r
&

FiG. 212. Deshayesitidae (p. 273)

Neodeshayesites CastY, 1964, p. 289 [*Deshayesites
stutzeri RIEDEL, 1938, p. 37; OD]. Like Dufrenoyia
in early stage except that it has umbilical rather
than ventrolateral tubercles; later with straight, high
ribs on arched venter; lateral ribs tend to be bicon-
cave. Lower Cretaceous (Lower Albian): Colombia,
Venezuela. FIG. 212,3a,b. *N. stutzeri (RIEDEL),
Colombia; X1 (Riedel, 1938).

Dufrenoyia KiLiaN & ResouL, 1915, p. 37 [*Ammo-
nites furcatus J. de C. SOWERBY, in FITTON, 1836, p.
339; OD] [=Dufrenoya KiLiaN & ResouL, 1915, p.
178; Stenhoplites SpatH, 1922a, p. 110 (type, Am-
monites dufrenoyi ORBIGNY, 1840, p. 100; OD);
Juandurbamiceras ETAYO SERNA, 1979, p. 42 (type,
D. (].) juandurhami Etayo SERNA, 1979, p. 42;
OD)]. Compressed, with sides and venter flat; ribs
more or less sinuous, fine or coarse, commonly
broad and flat, branching or long and short, inter-
rupted at first on venter, later continuous, raised in
at least some growth stage into ventrolateral clavi.
In macroconchs up to 400 mm in diameter, angu-
larity of shoulders lost, but venter remaining flat
and ribs strengthening. Derived directly from
Deshayesites. | Juandurhamiceras for species with
Colombiceras-like ribbing at end of body chamber
seems unnecessary.] Lower Cretaceous (Lower
Aptian—Upper Aptian; ?Lower Albian): Europe, Ja-

© 2009 University of Kansas Paleontological Institute

FiG.
212,2a,b. *D. furcata (J. de C. SOWERBY), Lower

pan, Texas, Mexico, Venezuela, Colombia.

Aptian, England; X1 (Casey, 1964). FiG.
212,2¢,d. D. dufrenoyi (ORBIGNY), Upper Aptian,
France; X1 (Orbigny, 1840-1842).

Kuntziella COLLIGNON, 1962b, p. 64 [*Deshayesites

(Kuntziella) kuntzi; OD]. Like early Dufrenoyia but
with higher whorls, flatter sides, and no ventrolat-
eral tubercles in young. Lower Cretaceous (Upper
Aptian): Madagascar. FI1G. 212,1a,b. *K. kuntzi;
X1 (Collignon, 1962b).

Burckhardtites HUMPHREY, 1949, p. 130 [*Neocomites

nazgasensis BURCKHARDT, 1925, p. 14; OD]. Differs
from Dufrenoyia in more rapidly increasing whorl
height and fine, irregular, biconcave ribs. Lower
Cretaceous (Upper Aptian): Mexico. Fic.
211,4a,b. *B. nazasensis (BURCKHARDT); X1
(Humphrey, 1949).

Subfamily MATHOCERATINAE
Casey, 1964

[Mathoceratinae Casky, 1964, p. 289] [=Venezuellinae KvaNTALIANT, 1980,

p. 123]

Apparently small, with distinct umbilical,

midlateral, ventrolateral, or siphonal tu-
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Mathoceras

Fi. 213. Deshayesitidae (p. 274)

bercles and reduced suture. Lower Cretaceous

(Upper Aptian).

Cloioceras WHITEHOUSE, 1927, p. 118 [*Hoplites
ruspolii MAYER-EYMAR, 1893, p. 258; OD]. Differs
from more strongly ribbed species of Deshayesites by
its sharper and thinner simple ribs, which are raised
into slight inner and outer ventrolateral tubercles.
Lower Cretaceous (Upper Aptian): Somalia.

Somalites TAvaNI, 1949, p. 46 [*S. vertebralis; OD].
Evolute; early ribs slightly flexuous, simple; later
some tuberculate; finally all with large umbilical,
ventrolateral, and siphonal tubercles. Lower Creta-
ceous (Upper Aptian): Somalia. FiG. 213,14,b.
*S. vertebralis; a, X1; b, X2 (Tavani, 1949).

Mathoceras CAsey, 1964, p. 289 [*Hoplites
(Kilianella?) matho PERVINQUIERE, 1907, p. 185;
OD)] [=Venezuella KvaNTALIANI, 1980, p. 123 (type,
Mathoceras venezolanum Renz, 1978, p. 681; OD);
Renziella KvaNTALIANI, 1980, p. 123 (type,
Mathoceras laeve Renz, 1978, p. 684; OD)]. Com-
pressed, with alternating clavi bordering flat or sul-
cate venter and sharp umbilical and lateral tu-
bercles. [Venezuella and Renziella are Upper Aptian
(RENZ, 1978; STOYKOVA, 1990) and not Lower
Albian as KVANTALIANI argued.] Lower Cretaceous
(Upper Aptian): Balearic Islands, Bulgaria, Tunisia,
Venezuela. FiG. 213,2a—d. * M. matho (PERVIN-
QUIERE), Tunisia; X1 (Pervinquiere, 1907).——FIG.
213,2,e,f. M. venezolanum RENz, Venezuela; X1
(Renz, 1982).

?Family PARAHOPLITIDAE
Spath, 1922

[Parahoplitidae SpaTH, 1922a, p. 111]

Moderately involute; at least later whorls
high and with broadly rounded venter; ribs

[g D)
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strong, without tubercles. Suture with trifid
L; auxiliary lobes derived from saddle U/L,
giving formula 1 U L3 L2 L1 E. Mik-
HAILOVA, 1976a, 1976b. Lower Cretaceous
(Upper Aptian—Lower Albian).

Perhaps derived from Deshayesitidae by
way of Dufrenoyia (CAsty, 1965), but taxo-
nomic position is uncertain (MIKHAILOVA,
1979); it was treated as a distinct superfam-
ily by some (e.g., SCHINDEWOLF, 1968, p.
48(740)). The doubtful Procolombiceras
SHARIKADZE, 1979, p. 381 (type, R aptum;
OD), if really Lower Aptian as stated, might
be transitional from Deshayesitidae.

Subfamily ACANTHOHOPLITINAE
Stoyanow, 1949

[Acanthohoplitinae STovanow, 1949, p. 95] [=Colombiceratinae ToVBINA,
1979, p. 112]

Rather evolute; whorl section depressed to
coronate in early stages and later higher than
wide, with flat to convex sides. Early whorls
generally having umbilical or lateral tu-
bercles; primary ribs typically branching at
lateral tubercles; ventrolateral tubercles may
also occur. Suture has well-differentiated aux-
iliaries. Lower Cretaceous (Upper Aptian—
Lower Albian).

Colombiceras SpaTH, 1923d, p. 64 [*Ammonites
crassicostatus ORBIGNY, 1840, p. 64; OD]. Early
whorls with flat-topped ribs angulate at shoulders,
branching at midflank, where one tubercle may be
present, or at umbilical shoulder; later whorls com-
pressed, with flat sides and flat to subrounded ven-
ter and less flat-topped ribs; some species losing
flatness of ribs and tuberculation at early stage, then
resembling Parahoplites. Suture with deep,
subrectangular E, trifid L, bifid saddles, and
simplified auxiliaries. Lower Cretaceous (Upper
Aptian): England, France, Sardinia, Romania, Geor-
gia, Madagascar, Texas, Mexico, Colombia.

C. (Colombiceras). Lateral tubercles present in
early stages. Occurrence and distribution as for
genus. FiG. 214,3a,b. *C. (C.) crassicostatum
(ORBIGNY), France; X1 (Orbigny, 1840-1842).

C. (Egoianiceras) Avram, 1974, p. 5 [*C.
crassicostatum angulatum EGOIAN, 1969, p. 163;
OD] [=?Riedelites ETAYO SERNA, 1979, p. 70
(type, R. esthersernae; OD)]. Lateral tubercles
absent. Doubtfully necessary. Occurrence as for
genus: Romania, Colombia.

Gargasiceras CASEY, 1954a, p. 114 [*Ammonites
gargasensis ORBIGNY, 1841, p. 199; OD]. Rather
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evolute; sides and venter flat; umbilical margins and

shoulders rounded; ribs thin on sides, tending to be

flattened on venter; on inner whorls major ribs

raised into thin flange, above which ribs branch at

minute tubercle; ribs depressed on siphon; later ribs

more uniform and venter rounded. Lower Creta-

ceous (Upper Aptian): France, Mexico, Peru, Colom-
ia.

G. (Gargasiceras). Ribs persistent, remaining trans-
verse across venter. Occurrence and distribution
as for genus. FiGc. 214,24,6. *G. (G.)
gargasense (ORBIGNY), France; X1 (Orbigny,
1841).

G. (Pseudogargasiceras) COLLIGNON, 1962b, p. 61
[*G. (R) enigmaticum; OD]. Small, evolute, and
compressed; inner whorls with very fine ribs;
ribs later reduced to obtuse chevrons on venter.
Lower Cretaceous (Upper Aptian): Madagascar.

FiG. 214,14,b. *G. (P) enigmaticum; X1

(Collignon, 1962b).

Acanthohoplites SiNzow, 1907, p. 499 [*Parahoplites

aschiltaensis ANTHULA, 1899, p. 117(63); SD Ro-
MAN, 1938, p. 348] [=Acanthoplites R. DOUVILLE,
1912a, p. 260, nom. van. (illegitimate emendation);
Protacanthoplites TOVBINA, 1970, p. 57 (type,
Parahoplites abichi ANTHULA, 1899, p. 118(64);
OD); Chaschupseceras KVANTALIANI, 1968, p. 62
(type, C. abchasicum; OD)]. Early whorls coronate
and much as in Cheloniceras; later whotls round,
then oval in section; primary ribs with or without
umbilical bullae, at first branching at prominent
lateral tubercles, which later disappear, and then
branching at umbilical edge alone or also at
midflank. [Chaschupseceras seems to show only mi-
nor differences in ornament (KVANTALIANT &
SHARIKADZE, 1983).] Lower Cretaceous (Upper
Aptian): Europe, Georgia, Transcaspia, eastern Af-
rica, Madagascar, Japan, California, Arizona,
Mexico. FiG. 215,2a—c. *A. aschiltaensis
(ANTHULA), Caucasus; 2, X1; b, X0.5; ¢, X1
(Anthula, 1899).

Nolaniceras Casey, 1961b, p. 598 [*Hoplites nolani

SEUNES, 1887, p. 564; OD]. Similar to compressed
Hypacanthoplites but with close, fine ribs, rounded
venter only slightly flattened in young, and no ven-
trolateral tubercles; lateral tubercles only briefly
present and minute. Lower Cretaceous (Lower
Albian): England, France, Georgia, Algeria, Mada-
gascar, Iran. Fic. 215,1a,b. *N. nolani
(SEUNES), France; X1 (Seunes, 1887).

Hypacanthoplites SeatH, 1923d, p. 64 [*Acanthoceras

milletianum (ORBIGNY) var. plesiotypica FRITEL,
1906, p. 245; OD] [=?Cuchillites Scort, 1940, p.
1050 (type, C. evolutus; OD); Sinzowites GLAZUNO-
va, 1949, p. 22 (type, Parahoplites jacobi COLLET,
1907, p. 520; OD)]. Up to 400 mm in diameter;
whotl section depressed in initial stage and some-
times in later stages; early whorls hexagonal or rect-
angular in section, with flat or concave venter and
angular shoulders; primary ribs straight or flexuous,
tuberculate at umbilical margin, and branching at
lateral tubercle; secondary ribs intercalated or
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1b' 1.

Pseudogargasiceras

Colombiceras

FiG. 214. Parahoplitidae (p. 274-275)

branching; all ribs nodose on shoulders; later tu-
bercles disappearing and venter becoming rounded;
test thickened on crest of ribs. Lower Cretaceous
(Upper Aptian—Lower Albian): Europe, northern
Africa, Madagascar, Iran, California, Texas. FiG.
215,4a—c. *H. plesiotypicus (FrITEL), Germany; 4,6,
X1; ¢, X2 (Collet, 1907).

Rhytidoplites Scott, 1940, p. 1034 [*R. robertsi;

OD]. Ribs dense, wider than interspaces; outer
whorls with distant, sinuous primary ribs separated
by 2 to 4 intercalatories on outer third of side.
Lower Cretaceous (Upper Aptian): Texas, Mexico.
——Fi1G. 215,34,b. *R. robertsi, Mexico; X1 (C. M.
Cantu-Chapa, 1976).

Penaceras A. CaANTU-CHAPA, 1963, p. 54

[*Hypacanthoplites? rursiradiatus HUMPHREY, 1949,
p. 142; OD] [=Pegnaceras ETAYO SERNA, 1979, p.
55, nom. van. (illegitimate emendation)]. Like
Colombiceras, but primary ribs recti- or rursiradiate
on inner half of side, then branching and
rursiradiate, flattening toward venter; on early
whotls periodic ribs enlarged. Perhaps synonymous
with Colombiceras. Lower Cretaceous (Upper Aptian):
Mexico. FiGc. 215,54,b. *P  rursiradiatus
(HumpHREY); X1 (Humphrey, 1949).
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Subfamily PARAHOPLITINAE
Spath, 1922

[nom. transl. RoMAN, 1938, p. 346, ex Parahoplitidae SpatH, 1922a, p. 111]

Whorl section oval or rectangular; ribs
strong, straight or sinuous, uninterrupted
over venter, alternately long and short or
branching at slight umbilical swellings, but
no distinct tubercles at any stage. Tending to

ib
Nolaniceras

3a
Rhytidoplites

4a Hypacanthoplites 5b
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be smooth at large diameters. Suture with
rather simple auxiliaries in umbilical region.
Lower Cretaceous (Upper Aptian).

Parahoplites ANTHULA, 1899, p. 111 [*P. melchioris;
OD] [=Stoyanowiceras ETAYO SERNA, 1979, p. 67
(type, Ammonites treffryanus KARSTEN, 1858, p. 109;
OD)]. Ribs normally sinuous throughout, bent for-
ward on venter; may weaken or disappear on body
chamber. Lower Cretaceous (Upper Aptian): Europe,

Acanthohoplites

Penaceras

F1G. 215. Parahoplitidae (p. 275)
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Kazanskyella
T
Parahoplites
FiG. 216. Parahoplitidae (p. 276-277)

Transcaspia, Iran, Arizona, Texas, Colombia, zona. FiG. 216,1a—c. *K. arizonica, Arizona;

Peru. F1G 216,2a—c. *P. melchioris, Caucasus; a,b, X1; ¢, X2 (Stoyanow, 1949).

X1 (Anthula, 1899). Quitmanites ScoTT, 1940, p. 1048 [*Q. ceratitosus;
Kazanskyella STovanow, 1949, p. 99 [*K. arizonica; OD)]. Very evolute; whorl section round. Suture

OD] [=Sinzowiella SToyaANOw, 1949, p. 101 (type, with very wide L with 6 fingerlike folioles. Perhaps

S. spathi; OD)]. Differs from Parahoplizes in its rigid an aberrant Kazanskyella. Lower Cretaceous (Upper

ribbing and wide, asymmetric L in suture. Lower Aptian): Texas.

Cretaceous (Upper Aptian): Caucasus, Texas, Ari-
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EXPLANATION OF CORRELATION CHART

The table that follows sets out the stages
and substages of the Cretaceous and of the
uppermost Jurassic. In order to clarify the
usage adopted, zones are also given. The lists
of zones are synthesized from those in cur-
rent use or proposed. For parts of the Lower
Cretaceous, in which provincialism was ex-
treme, separate lists for different regions are
given. Generic names of zonal index species
of ammonites have been amended to accord
with the classification used in this volume.

It must be emphasized that these tables do
not attempt to give zonal systems for all parts
of the world but merely to explain the system

© 2009 University of Kansas Paleontological Institute

of stages in the classic areas in which most of
the taxa in the genus and family groups were
originally defined. There is not yet a fully
agreed-upon system of zones; active discus-
sion continues, particularly over the lower
part of the Lower Cretaceous and the high-
est part of the Upper Cretaceous.

Exact correlation between regions should
not be assumed. Indeed, on either side of
the Jurassic-Cretaceous boundary, correla-
tion is so uncertain that separate stage
names, Volgian and Ryazanian, continue to
be employed for boreal regions.
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TaBLE 1. Correlation Chart of the Cretaceous.

Mediterranean and Submediterranean

Northwestern Europe
[belemnite zones for Maastrichtian and Campanian]

Anapachydiscus terminus

Upper Anapachydiscus fresvillensis

Maastrichtian
Lower § Pachydiscus epiplectus

Belemnella casimirovensis
Belemnella junior
Belemnella occidentalis
Belemnella lanceolata

Upper

Lower

Nostoceras hyatti

Belemnitella langei

Upper 3 Bostrychoceras polyplocum Upper § Belemnitella minor
Campanian Hoplitoplacenticeras marroti Belemnitella mucronata
Menabites delawarensis Gonioteuthis quadrata
Lower . . Lower . .
Placenticeras bidorsatum Gonioteuthis granulatoquadrata
Placenticeras polyopsis
S . [There is no satisfactory ammonite subdivi-
3 antonian sion of the Santonian. The stage is more or
15 less equivalent in Aquitaine to a zone of
E Placenticeras polyopsis.)
[
Eed . .
&) Paratexanites serratomarginatus
3 o Upper Gauthiericeras margae
8. Coniacian ; g &
a Peroniceras tridorsatum
=} Lower . L
Forresteria petrocoriensis
Subprionocyclus neptuni
. Upper Collignoniceras woollgari
Turonian 810 0Lg;
L Mammites nodosoides
wer .
OWEI\ Watinoceras coloradoense
Neocardioceras juddii
Upper § Metoicoceras geslinianum
) Calycoceras guerangeri
Cenomanian . Acanthoceras jukesbrownei
Middle
Acanthoceras rhotomagense
Mantelliceras dixoni
Lower , ,
Mantelliceras mantelli
Stoliczkaia dispar
Upper . :
Mortoniceras inflatum
Albi Euhoplites lautus
1an Middle § Euhoplites loricatus
Hoplites dentatus
L Douvilleiceras mammillatum
ower .
Leymeriella tardefurcata
Hypacanthoplites jacobi L ,
- Upper P opites jac Hypacanthoplites jacobi
2 canthoplites nolani . L
3 . . Upper § Parahoplites nutfieldiensis
5 . Parahoplites melchioris . o
5} Middle . Cheloniceras martinoides
8 . Cheloniceras subnodosocostatum .
® | Aptian . Tropaeum bowerbanki
= Dufrenoyia furcata . .
) . . Deshayesites deshayesi
o Deshayesites deshayesi Lower . .
9 Lower . . Deshayesites forbesi
g Deshayesites weissi Prodeshayesites fisicostat,
. . rodeshayesites fissicostatus
= Deshayesites tuarkyricus 24

‘Martelites sarasini
Heteroceras giraudi
Upper Hemihoplites feraudianus
Heinzia sartousiana
Ancyloceras vandenheckii
Holcodiscus caillaudianus
Lower § Subpulchellia nicklesi
Spitidiscus hugii

Barremian

Hemicrioceras rude
Crioceratites sparsicostata
Crioceratites denckmanni

Upper

Crioceratites elegans
Hoplocrioceras fissicostatum
Crioceratites rarocinctum

Lower

{Pﬂmmylofem: bidentatum
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TasLE 1. (Continued).

Mediterranean and Submediterranean

Northwestern Europe

Pseudothurmannia angulicostata
Balearites balearis
Plesiospitidiscus ligatus
Hauterivian Subsaynella sayni
Lyticoceras nodosoplicatum
Lower

Upper

Crioceratites loryi
Acanthodiscus radiatus

Simbirskites gottschei

Simbirskites marginatus
Upper

Lower

Simbirskites spetonensis
Simbirskites inversum
Lyticoceras regale
Lyticoceras noricum
Lyticoceras amblygonium

[ Olcostephanus densicostatus
Stoicoceras tuberculatum
Dichotomites bidichotomoides

Neochetoceras darwini
Hybonoticeras hybonotum

3 Neocomites pachydicranus . . . .
g Upper pacty Upper  Dichotomites triptychoides
153 Saynoceras verrucosum . .
9 Dichotomites crassus
- . .
o Dichotomites polytomus
© - L Dichotomites hollwedensis
5 | Valanginian Dol hites havhei
g obyptychites haplei
S ‘ Pol)/plj/t/]z'tes f/nzr/e{
Neocomites campylotoxus Polyptychites multicostatus
Lower Thurmanniceras pertransiens Lower § Polyptychites pavlowi
Thurmanniceras otopeta Platylenticeras involutum
Plagylenticeras heteropleurum
L Platylenticeras robustum
Peregrinoceras albidum
Upper {Subthurmanniﬂ boissieri Upper § Surites stenomphalus
Berriasian Ryazanian Surites icenii
Subthurmannia occitanica Hectoroceras kochi
Lower . . Lower . .
Berriasella euxinus Runctonia runctoni
, Subcraspedites lamplughi
U Durangites spp. Upper Sub ﬂP it ‘1} & hal
er . . : ubcraspedites preplicomphalus
PP Micracanthoceras microcanthum Volgian pedites preplicomp
) Subcraspedites primitivus
3
it . .
3, Tithonian
w Micracanthoceras ponti
2. Semiformiceras fallauxi
a / . . . Paracraspedites oppressus
=) Lower § Semiformiceras semiforme Portlandian P PP

Titanites giganteus
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TaBLE 1. (Continued).

281

Volga Basin and Russian Platform

Northern Siberia

{ Simbirskites decheni
Upper o

Hauterivian

Simbirskites versicolor
Lower

Lower {Homolsomite: bojarkensis

Upper {Polyptychites keyserlingi

Valanginian

Nikitinoceras hoplitoides

Lower . .
Pseudogarnieria undularoplicatilis

Upper {Dif/ﬂatamitex bidichotomus

Polyptychites stubendorfi
Polyptychites astieriptychus
Polyptychites quadrifidus
Tollia klimovskiensis

Lower

Upper {Surite: spasskensis
Ryazanian
Lower {Ria.ram'te: ryazanensis

U {Suritex mesezhnikovi
pper

Surites analogus

Hectoroceras kochi

Lower ) e
Chetaites sibiricus

Craspedites nodiger
Upper § Craspedites subditus
Kashpurites fulgens
Volgian Foiviranti bivini
Middle 4 Epivirgatites nikitini

Virgatites virgatus
Dorsoplanites panderi
Howaiskya pseudoscythica
Lower {Howaixkya sokolovi
Howaiskya klimovi

Chetaites chetae
Upper § Craspedites taimyrensis
Craspedites okensis
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RANGES OF TAXA

The stratigraphic distribution of the
Cretaceous Ammonoidea recognized in this
volume is shown graphically in the range
chart (Table 2). Genera and subgenera be-
longing to the largely Jurassic Phylloceratina
and Lytoceratina (Lytocerataceae) are only
listed herein (see p. 1) and are not included
in the range chart. Stratigraphic information
about these taxa can be obtained from the
text. Similarly, taxa designated in the text as
nomina dubia or nomina nuda are not in-
cluded in the chart.

The stratigraphic ranges older than the
Cretaceous have been grouped into a single
category, “pre-Cretaceous.” For more de-
tailed stratigraphic information, see the sys-
tematic section of the volume. Taxa that are

© 2009 University of Kansas Paleontological Institute

preceded by an asterisk (e.g., Garniericeras)
occur in the Ryazanian rather than the
Berriasian, as indicated on the chart. As was
discussed elsewhere, these two time units are
not perfectly congruent, although they are
largely correlative.

The following chart was compiled using
software developed for the Paleontological
Institute by Kenneth C. Hood and David W.
Foster.

It must be emphasized that the order of
taxa in this chart is governed entirely by their
stratigraphic range and, within that, by al-
phabetical order and differs in some cases
from the taxonomic order in the systematic
part of the volume. No taxonomic conclu-
sions should be drawn from the position of
taxa in this chart.
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TABLE 2. Stratigraphic Distribution of the Cretaceous Ammonoidea.

AMMONOIDEA
AMMONITINA
PERISPHINCTACEAE
OLCOSTEPHANIDAE
SPITICERATINAE
Proniceras
?Simospiticeras
Umiaites
Negreliceras
Spiticeras
S. (Kilianiceras)
S. (Spiticeras)
?Aspidostephanus
Groebericeras
OLCOSTEPHANINAE
?Provalanginites
Baronnites
Saynoceras
Valanginites
Olcostephanus
O. (Jeannoticeras)
O. (Olcostephanus)
0. (Mexicanoceras)
Ceratotuberculus
Parastieria
Capeloites
POLYPTYCHITIDAE
*CRASPEDITINAE
Craspedites
C. (Craspedites)
C. (Kachpurites)
C. (Taimyroceras)
*Garniericeras
*Subcraspedites
S. (Subcraspedites)
S. (Swinnertonia)
*S. (Runctonia)
*Hectoroceras
*H. (Shulginites)
*H. (Hectoroceras)
*Praetollia
*TOLLIINAE
*Borealites
*B. (Borealites)
*B. (Pseudocraspedites)
*B. (Ronkinites)
*Peregrinoceras
*Surites

EXPLANATION OF TABLE 2
ORDER
SUBORDER

SUPERFAMILY
FAMILY
SUBFAMILY

Genus
Subgenus

Occurrence questionable 777
Oceurrence inferred -
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*S. (Bojarkia)

*S. (Caseyiceras)

*S. (Externiceras)

*S. (Lynnia)

*S. (Praesurites)

*S. (Surites)
Menjaites
Nikitinoceras

N. (Bodylevskiceras)

N. (Nikitinoceras)

N. (Russanovia)
Thorsteinssonoceras
Tollia

T. (Neocraspedites)

T. (Tollia)
Virgatoptychites

V. (Propolyptychites)

V. (Virgatoptychites)

PLATYLENTICERATINAE
Delphinites
Paquiericeras

P. (Julianites)

P. (Paquiericeras)
Platylenticeras

P. (Platylenticeras)

P. (Tolypeceras)

POLYPTYCHITINAE
Dichotomites

D. (Dichotomites)

D. (Prodichotomites)
Polyptychites

P. (Astieriptychites)

P. (Euryptychites)

P. (Polyptychites)

P. (Primitiviptychites)

P. (Siberiptychites)

P. (Siberites)
Homolsomites

SIMBIRSKITINAE
Simbirskites

S. (Craspedodiscus)

5. (Hollisites)

S. (Milanowskia)

S. (Simbirskites)

S. (Speetoniceras)

NEOCOMITIDAE
BERRIASELLINAE
Andiceras

Cephalopoda— Cretaceous Ammonoidea

TABLE 2. (Continued).

NN
%,;.. ‘o”@, /6/% 0,) % Q,
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Blanfordiceras
Chigaroceras
Protacanthodiscus
Substeueroceras
Berriasella
B. (Berriasella)
B. (Elenaella)
Lytohoplites
Malbosiceras
*Riasanites
Banikoceras
Neocosmoceras
Parandiceras
NEOCOMITINAE
Protothurmannia
Raimondiceras
Dalmasiceras
Pseudargentiniceras
Subalpinites
Subthurmannia
Argentiniceras
Cuyaniceras
Frenguelliceras
Calliptychoceras
Odontodiscoceras
Thurmanniceras
T. (Thurmanniceras)
T. (Clavithurmannia)
Limaites
Kilianella
Acantholissonia
Criosarasinella
Lissonia
Sarasinella
Neocomites
N. (Varlheidites)
N. (Eristavites)
N. (Neocomites)
N. (Teschenites)
ENDEMOCERATINAE
Chamalocia
Karakaschiceras
Neohoploceras
Stoicoceras
Distoloceras
Lyticoceras
Acanthodiscus
Breistrofferella
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TABLE 2. (Continued).
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TABLE 2. (Continued).
AAREELLR088

7\ \ % N\, )
%, N\ % 2 N\
QAN %, ¢ N

s
s, %

?Cruasiceras
Hannaites
Leopoldia
Pseudofavrella
Saynella
Suboosterella
Favrella
Malgesaynella
?Hatchericeras
OOSTERELLIDAE s
Pseudosterella
Qosterella
HOLCODISCIDAE
?Holcoptychites
Almohadites
Astieridiscus
Holcodiscus
Metahoplites
M. (Medjeziceras)
M. (Metahoplites)
Parasaynoceras
7Gymnoplites ?
HAPLOCERATACEAE
HAPLOCERATIDAE ?
Haploceras
MNeolissoceras 2 7
OPPELIIDAE
STREBLITINAE
Cyrtosiceras
Substreblites
Uhligites
Bornhardticeras
ACONECERATINAE
Protaconeceras
Aconeceras
A. (Aconeceras)
A. (Theganoceras)
A. (Gyaloceras) ?
A. (Sanmartinoceras)
A. (Sinzovia)
Doridiscus
Nothodiscus
Falciferella
Koloceras
Naramoceras
BINNEYITIDAE
Borissjakoceras
Johnsonites

= 3 =
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TABLE 2. (Continued).

Binneyites
UNCERTAIN jr—
Tropitoides
DESMOCERATACEAE
DESMOCERATIDAE
BARREMITINAE
Spitidiscus 7
Plesiospitidiscus
Barremites
Subsaynella
Torcapella
PUZOSIINAE
Valdedorsella
Abrytusites
Pseudohaploceras
Callizoniceras

C. (Callizoniceras)

C. (Wollemanniceras)
Melchiorites
Puzosia ?

P. (Puzosia) ?

P. (Anapuzosia)

P. (Bhimaites)

P. (Mesopuzosia)
Achilleoceras
Feruglioceras
Kennicottia
Lytodiscoides
Umsinenoceras
Pachydesmoceras
Epipuzosia ?
Parapuzosia ?

P. (Austiniceras) 7

P. (Grandidiericeras) S

P. (Parapuzosia) ?
Jimboiceras
Kitchinites

BEUDANTICERATINAE
Zuercherella
Uhligella
Beudanticeras

B. (Beudanticeras)

B. (Grantziceras)
Boliteceras
Cophinoceras

PSEUDOSAYNELLINAE mco—
Aioloceras
Pseudosaynella
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TABLE 2. (Continued).

SILESITOIDINAE s —
Pseudosilesites
Parasilesites
Silesitoides

DESMOCERATINAE
Desmoceras

D. (Desmoceras)

D. (Pseudouhligella)
Microdesmoceras
Moremanoceras
Damesites
Bassites
Tragodesmoceroides
Onitshoceras
Desmophyliites

HAUERICERATINAE
Hauericeras
?0iophyliites

SILESITIDAE
Silesites
Miyakoceras
Meoastieria
Neosilesites
KOSSMATICERATIDAE

MARSHALLITINAE
Hulenites 7
Marshallites
Eomarshallites
7?Moffitites
Eogunnarites
Yeharites
Protokossmaticeras ?
Eomadrasites
Maccarthyites
Mikasaites
Wellmanites
Yakushiceras
Holcodiscoides

KOSSMATICERATINAE
Yokoyamaoceras ?
Kossmaticeras

K. (Kossmaticeras)

K. (Natalites) —

K. (Karapadites)
Grossouvreites
Gunnarites
Jacobites

J. (Jacobites)
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J. (Tainuia)
Maorites

M. (Caledonites)

M. (Maorites)
MNeograhamites
Pseudokossmaticeras
Brahmaites

CLEONICERATIDAE
Anadesmoceras
Arcthoplites
Brewericeras
Cleoniceras

C. (Anacleoniceras)

C. (Cleoniceras)

C. (Grycia)

C. (Neosaynella)
Colvillia
Cymahoplites
Freboldiceras
Leconteites
Lemuroceras
Moretella
?Pachygrycia
Tetrahoplitoides

PACHYDISCIDAE
Eopachydiscus
?Chimbuites
Lewesiceras
Menabonites
Pseudojacobites
Tongoboryceras
Nowakites
Pachydiscoides
Eupachydiscus
Menuites
Tuberodiscoides
Canadoceras
Patagiosites
Teshioites
Urakawites
Pachydiscus

P. (Pachydiscus)

P. (Neodesmoceras)

MUNIERICERATIDAE
Tragodesmoceras
Muniericeras
Pseudoschloenbachia

P. (Fournierella)
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TABLE 2. (Continued).
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TABLE 2. (Continued).

P. (Pseudoschloenbachia)

P. (Besairiella)

P. (Buehrierella)

P. (Condamyella)

P. (Hirtziella)

P. (Hourcgiella)

P. (Rabenjanaharyella)

P. (Rabiella)

P. (Vendegiesiella)
Texasia

PULCHELLIACEAE
PULCHELLIIDAE
Pulchellia

P. (Heinzia)

P. (Pulchellia)

P. (Carstenia)
Psilotissotia
Buergliceras
Coronites
Lopholobites
Nicklesia
Subpulchellia

HOPLITACEAE
HOPLITIDAE
SONNERATIINAE E——
?Bucaillella
Farnhamia
Otohoplites
Protohoplites

P. (Hemisonneratia)

P. (Protohoplites)
Pseudosonneratia
Sonneratia
Tetrahoplites

ANAHOPLITINAE il
Anahoplites
?Anahoplitoides
Pleurchoplites

P. (Arrhaphoceras)

P. (Pleurohoplites)

GASTROPLITINAE ?
7Alopecoceras
Gastroplites

G. (Gastroplites)

G. (Paragastroplites)
Pseudopulchellia
Sokolovites
Irenicoceras ?
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TABLE 2. (Continued).

Neogastroplites ?
HOPLITINAE Co——
Callihoplites
Dimorphoplites
Discohoplites
Epihoplites

E. (Epihoplites)

E. (Metaclavites)
Euhoplites
Hoplites

H. (Hoplites)

H. (Isohoplites)
Semenoviceras
Hyphoplites

7ENGONOCERATIDAE 7 |——
Knemiceras ]
Hypengonoceras
Parengonoceras
Platiknemiceras
Protengonoceras
Engonoceras
Metengonoceras
Neolobites
PLACENTICERATIDAE
Hengestites
Placenticeras
Metaplacenticeras 2
Hoplitoplacenticeras
SCHLOENBACHIIDAE
Schloenbachia
ACANTHOCERATACEAE
LEYMERIELLIDAE —
Epileymeriella
Leymeriella

L. (Leymeriella)

L. (Neoleymeriella)
Proleymeriella

BRANCOCERATIDAE
BRANCOCERATINAE  ——
Brancoceras

B. (Brancoceras)

B. (Eubrancoceras)
Erioliceras
Hysteroceras
Neokentroceras
Parabrancoceras

MOJSISOVICZIINAE —
Dipoloceras
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D. (Dipoloceras)

D. (Rhytidoceras)
Falloticeras
?Menuthengonoceras
Mojsisoviczia
Oxytropidoceras

0. (Adkinsites)

0. (Benavidesites)

0. (Laraiceras)

0. (Mirapelia)

O. (Oxytropidoceras)

0. (Venezoliceras)

MORTONICERATINAE
Arestoceras
Cantabrigites
Elobiceras

E. (Craginites)

E. (Elobiceras)
Goodhallites
Mortoniceras

M. (Angolaites)

M. (Boesites)

M. (Deiradoceras)

M. (Drakeoceras)

M. (Durnovarites)

M. (Mortoniceras)

M. (Pagoceras)
Neoharpoceras
Prohysteroceras
Algericeras

A. (Algericeras)

A. (Sakondryella)
Euhystrichoceras

FLICKIIDAE

FLICKIINAE
Ficheuria
Flickia
Adkinsia
?Litophragmatoceras

SALAZICERATINAE
Salaziceras
MNeosaynoceras

FORBESICERATIDAE
Paradolphia
Forbesiceras

LYELLICERATIDAE

LYELLICERATINAE
Lyelliceras

Cephalopoda— Cretaceous Ammonoidea

TABLE 2. (Continued).
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TABLE 2. (Continued).

Prolyelliceras
Tegoceras
STOLICZKAIINAE —

Cenisella
Neophlycticeras
Protissotia
Zuluscaphites
Stoliczkaia

S. (Shumarinaia)

S. (Stoliczkaia)

S. (Lamnayella)
Budaiceras
Ojinagiceras
Paracalycoceras

VASCOCERATIDAE E——
?Microdiphasoceras
Rubroceras
Vascoceras ?
Ezilloella
Fagesia
Infabricaticeras
Neoptychites

ACANTHOCERATIDAE

MANTELLICERATINAE
Graysonites
Mantelliceras
Mhriliceras
Sharpeiceras
Utaturiceras

ACANTHOCERATINAE
Acanthoceras
Acompsoceras
Alzadites
Calycoceras

C. (Calycoceras)

C. (Gentoniceras)

C. (Hourcgiceras)

C. (Newboldiceras)

C. (Proeucalycoceras)
Conlinoceras
Cunningtoniceras
Dunveganoceras

D. (Dunveganoceras)

D. (Plesiacanthoceras)
Eucalycoceras
Kastanoceras
Kennediella
Microsulcatoceras
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TABLE 2. (Continued).

eAG” IRCNONCNC
AN OO AR

&

AN c
N\ R
01,{90 @,ﬁ)o % \8, \2%,\9,
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Nigericeras
Paracompsoceras
Paraconlinoceras
Plesiacanthoceratoides
Protacanthoceras
Pseudocalycoceras
Tarrantoceras
T. (Sumitomoceras)
T. (Tarrantoceras)
Neocardioceras
Thomelites
?Tunesites ? 2
Benueites
Nebraskites
?Prohauericeras
Quitmaniceras
Watinoceras
EUOMPHALOCERATINAE
Euomphaloceras
Lotzeites
Paraburroceras
Kamerunoceras
Morrowites
?Paramammites
Pseudaspidoceras
Romaniceras
R. (Neomphaloceras)
R. (Obiraceras)
R. (Romaniceras)
R. (Shuparoceras)
R. (Yubariceras)
Codazziceras
MAMMITINAE
Buccinammonites
Cryptometoicoceras
Metoicoceras
Mannometoicoceras
Mammites
Metasigaloceras
Mitonia
Rhamphidoceras
Spathites
S. (Ingridella)
S. (Jeanrogericeras)
S. (Spathites)
Buchiceras
COLLIGNONICERATIDAE
COLLIGNONICERATINAE
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Cibolaites
Collignoniceras
Lecointriceras
Lymaniceras
Prionocyclus
Subprionocyclus
Germariceras
Subprionotropis
Prionocycloceras
BARROISICERATINAE
Barroisiceras
Forresteria

F. (Forresteria)

F. (Harleites)
Niceforoceras
Pseudobarroisiceras
Yabeiceras
Diaziceras

PERONICERATINAE
Gauthiericeras
Ishikariceras
Peroniceras

P. (Peroniceras)

P. (Zuluiceras)

TEXANITINAE
Aneuretoceras
Paratexanites
Protexanites

P. (Miotexanites)

P. (Protexanites)

P. (Anatexanites)
Texanites

T. (Texanites)

T. (Eutexanites)

T. (Plesiotexanites)
Reginaites
Defordiceras
Pleurotexanites
Bevahites
Haboroceras
Neogauthiericeras
Submortoniceras

S. (Submortoniceras)

S. (Ankilizatella)
Menabites

M. (Australiella)

M. (Bererella)

M. (Delawarella)
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TABLE 2. (Continued).
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Cephalopoda— Cretaceous Ammonoidea

TABLE 2. (Continued).
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M. (Menabites)
Cryptotexanites
SPHENODISCIDAE
SPHENODISCINAE
7Nubidites
Libycoceras
Manambolites

M. (Praemanambolites)
M. (Manambolites)
Sphenodiscus
Coahuilites
Daradiceras
Indoceras
LENTICERATINAE
Lenticeras
Paralenticeras
Eulophoceras
COILOPOCERATIDAE
Coilopoceras
Erichsenites
Hoplitoides
PSEUDOTISSOTIIDAE
HOURCQIINAE
Masiaposites
Hourcqgia
PSEUDOTISSOTIINAE
Choffaticeras
C. (Choffaticeras)
C. (Leoniceras)
Donenriquoceras
Eotissotia
Pseudotissotia
Thomasites
Wrightoceras
Hemitissotia
TISSOTIIDAE
?Heterotissotia
Metatissotia
Paratissotia
Tissotia
T. (Subtissotia)
T. (Tissotia)
Tissotioides
ANCYLOCERATINA
ANCYLOCERATACEAE
BOCHIANITIDAE
PROTANCYLOCERATINAE
Cochlocrioceras
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Vinalesites
Protancyloceras
Leptoceras
Juddiceras
Parapedioceras
?Pseudomoutoniceras
BOCHIANITINAE
Bochianites
Baculina
Umgazaniceras
Janenschites
Kabylites
ANCYLOCERATIDAE
CRIOCERATITINAE
Eocrioceratites
Menuthiocrioceras
Crioceratites

C. (Crioceratites)

C. (Spathicrioceras)

C. (Paracrioceras)

C. (Sornayites)
Aegocrioceras
Megacrioceras
Pseudothurmannia
?Shasticrioceras
Hemicrioceras
Parancyloceras
Simancyloceras
Spinocrioceras
?Acantholytoceras
Pedioceras

HELICANCYLINAE
Hoplocrioceras
Acrioceras

A. (Paraspinoceras)

A. (Protacrioceras)

A. (Acrioceras)

A. (Dissimilites)

A. (Epacrioceras)
Lytocrioceras
Toxoceratoides
Epanisoceras
Helicancylus
Luppovia
Tonohamites

LEPTOCERATOIDINAE

Hamulinites
Leptoceratoides
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TABLE 2. (Continued).
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Orbignyceras
Karsteniceras
ANCYLOCERATINAE
?Moutoniceras
Ancyloceras
A. (Ancyloceras)
A. (Audouliceras)
A. (Tonoceras)
Lithancylus
Ammonitoceras
Australiceras
Caspianites
Epancyloceras
Helicancyloceras
?Huastecoceras
Pseudoaustraliceras
Shastoceras
Tropaeum
T. (Ancylotropaeum)
T. (Epitropagum)
T. (Tropaeum)
Peltocrioceras
?Antarcticoceras
PTYCHOCERATIDAE
Euptychoceras
Ptychoceras
HEMIHOPLITIDAE
Hemihoplites
Camereiceras
?Pascoeites
HAMULINIDAE
Anahamulina
Hamulina
HETEROCERATIDAE
Colchidites
Hemibaculites
Heteroceras
H. (Argvethites)
H. (Heteroceras)
Imerites
Uhligia
Kutatissites
Martelites
?MACROSCAPHITIDAE
Macroscaphites
Cicatrites
LABECERATIDAE
?Hamitoides

Cephalopoda— Cretaceous Ammonoidea

TABLE 2. (Continued).
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TABLE 2. (Continued).

Labeceras ?
DESHAYESITACEAE
DESHAYESITIDAE
DESHAYESITINAE
Turkmeniceras
Burckhardtites
Deshayesites
Kuntziella
Prodeshayesites
Dufrenoyia 2
Meodeshayesites
MATHOCERATINAE ece—
Cloioceras
Mathoceras
Somalites
?7PARAHOPLITIDAE ——_—
PARAHOPLITINAE
Kazanskyella
Parahoplites
Quitmanites
ACANTHOHOPLITINAE P —
Acanthohoplites
Colombiceras
C. (Colombiceras)
C. (Egoianiceras)
Gargasiceras
G. (Gargasiceras)
G. (Pseudogargasiceras)
Penaceras
Rhytidoplites
Hypacanthoplites
Nolaniceras
DOUVILLEICERATACEAE
DOUVILLEICERATIDAE
ROLOBOCERATINAE
Paraspiticeras
Megatyloceras
Roloboceras
CHELONICERATINAE Pro—
Cheloniceras
C. (Cheloniceras)
C. (Epicheloniceras)
C. (Paracheloniceras)
Diadochoceras
Procheloniceras
Vectisites
Walpenites
DOUVILLEICERATINAE ———
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Eodouvilleiceras
Douvilleiceras
TROCHLEICERATIDAE
Pseudoleymeriella
Trochleiceras
ASTIERICERATIDAE
Astiericeras
TURRILITACEAE
ANISOCERATIDAE
Protanisoceras
P. (Protanisoceras)
P. (Heteroclinus)
P. (Torquistylus)
Appurdiceras
Ephamulina
Metahamites
Prohelicoceras
Prophlycticrioceras
Rencurelites
Rossalites
Algerites
Idiohamites
Anisoceras
Allocrioceras
Phlycticrioceras
TURRILITIDAE
Proturrilitoides
Pseudhelicoceras
Raynaudia
Turrilitoides
Mariella
M. (Mariella)
M. (Wintonia)
Ostlingoceras

0. (Parostlingoceras)

0. (Ostlingoceras)
Carthaginites
Hypoturrilites
Mesoturrilites
MNeostlingoceras
Turrilites

HAMITIDAE
Hemiptychoceras
Scaphamites
Hamites

H. (Lytohamites)

H. (Psilohamites)

H. (Hamites)

Cephalopoda— Cretaceous Ammonoidea

TABLE 2. (Continued).
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TABLE 2. (Continued).

Metaptychoceras

Puebloites
BACULITIDAE

Lechites

L. (Tuberolechites)

L. (Lechites)
Sciponoceras
Baculites
Pseudobaculites
Boehmoceras
Eubaculites 7
Fresvillia

DIPLOMOCERATIDAE

DIPLOMOCERATINAE
Scalarites
Neocrioceras
Glyptoxoceras
Chesapeakella
Exiteloceras
MNeancycloceras
Neoglyptoxoceras
Smedaliceras
Diplomoceras

POLYPTYCHOCERATINAE
Pseudoxybeloceras

P. (Pseudoxybeloceras)

P. (Schlueterella)

P. (Parasolenoceras)

P. (Lewyites)
Ryugasella ?7 |-
Rhyoptychoceras
Polyptychoceras

P. (Polyptychoceras)

P. (Phylloptychoceras)

P. (Subptychoceras)
Astreptoceras
Masonites
Solenoceras
Cyrtoptychoceras

NOSTOCERATIDAE
Muramotoceras
Hyphantoceras

H. (Hyphantoceras)

H. (Madagascarites)
Nipponites
Nostoceras

M. (Eubostrychoceras)

N. (Yezoceras)
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TABLE 2. (Continued).
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N. (Anaklinoceras)
M. (Didymoceras)
M. (Mostoceras)
N. (Planostoceras)
N. (Bostrychoceras)
Tridenticeras
Jouaniceras ?
J. (Jouaniceras)
J. (Ainoceras) 2
Didymoceratoides
Pravitoceras
UNCERTAIN
Plesiohamites
SCAPHITACEAE
SCAPHITIDAE
OTOSCAPHITINAE ?
Worthoceras
Yezoites
Eorhaeboceras ? ?
SCAPHITINAE
Eoscaphites
Scaphites
Pteroscaphites
Clioscaphites
Desmoscaphites
Haresiceras
H. (Mancosiceras)
H. (Haresiceras)
Argentoscaphites ? 2
Acanthoscaphites
Parabinneyites
Rhaeboceras
Discoscaphites
D. (Trachyscaphites)
D. (Discoscaphites)
Hoploscaphites
Ponteixites
Indoscaphites
LYTOCERATINA g o SR SR
TETRAGONITACEAE
GAUDRYCERATIDAE
Eogaudryceras
E. (Eogaudryceras)
E. (Eotetragonites)
Kossmatella
Anagaudryceras
Gaudryceras
G. (Gaudryceras)
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TABLE 2. (Continued).

G. (Mesogaudryceras)
Zelandites
Vertebrites

TETRAGONITIDAE
GABBIOCERATINAE
Jauberticeras
Gabbioceras
TETRAGONITINAE
Tetragonites

T. (Tetragonites)

T. (Carinites)
Parajaubertella _ ?
Takahashia
Pseudophyllites
Saghalinites
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GLOSSARY OF MORPHOLOGICAL TERMS

accessory (lobe or saddle). Secondary or minor ele-
ment of sutures.

acute (periphery). With sides of shell meeting at sharp
angle without shoulders.

adapertural. See adoral.

adapical. Toward apex of shell; backward direction.

adoral. Toward mouth of ammonoid or aperture of
shell; forward direction (syn., adapertural).

adoral septum. Sce last septum.

adventitious (or adventive) lobe. Lobe of suture
formed secondarily by subdivision of 1st lateral
saddle.

aigrettes (French). See feather structure.

ammonitella. The earliest formed part of the am-
monoid shell, consisting of the protoconch plus the
first whorl, ending at the primary constriction and
believed to represent the stage of growth at which
the animal hatched.

ammonitic (suture). With all lobes and saddles of su-
ture denticulate or frilled.

ammoniticone. Coiled in a plane, normally equiangu-
lar spiral with whorls in contact or overlapping.

anaptychus. Lower mandible, formerly interpreted as
an operculum.

ancyloceratoid. See ancylocone.

ancylocone. Coiled in an initial crioconic spire fol-
lowed by straight or curved shaft and terminal hook
(syn., ancyloceratoid).

aperture. Open end of body chamber of shell (syn.,
mouth).

apical chamber. See protoconch.

approximated (ribs). Crowded together.

approximated (sutures). Crowded together toward
body chamber, usually taken to indicate maturity of
growth.

aptychus. One of a symmetrical pair of plates forming
or replacing the lower mandible of some am-
monoids from the Middle Jurassic onwards.

auricle. See lappet.

auxiliary (lobe or saddle). Lateral lobe or saddle of
suture springing from umbilical lobe or saddle be-
tween second lateral and umbilical seam.

baculicone. Shell that is straight apart from small, ini-
tial, coiled portion (as in Baculites).

bicarinate. With two keels on venter.

biconcave (rib). With two distinct portions concave
toward aperture.

biconvex (rib). With two distinct portions convex to-
ward aperture.

bidichotomous. Rib that bifurcates, each branch of
which then bifurcates again.

bifurcate (rib). Dividing into two branches toward
venter (syn., biplicate).

biplicate. See bifurcate.

bisulcate. With two longitudinal grooves.

body chamber. Large, undivided space in shell extend-
ing adapically from aperture to last septum, inhab-
ited by living animal (syn., chamber, living cham-
ber).

bulla. Tubercle that is elongated radially (adj., bullate).

© 2009 University of Kansas Paleontological Institute

bundled (ribs). United in bunches or sheaves at or near
umbilical edge, usually at a tubercle (see fascicu-
late).

cadicone. Depressed, barrel-shaped shell with more or
less evolute coiling, wide venter, and craterlike
umbilicus (as in Cadoceras).

camera. Compartment between two adjacent septa,
comprising one of the spaces into which entire shell
between protoconch and body chamber is divided
by the septa (syn., chamber).

capricorn. Shell encircled by distant, blunt ribs and
subequal, rounded interspaces, resembling a goat’s
horn (as in Androgynoceras capricornus).

carina. See keel.

carinate. Bearing a keel.

ceratitic (suture). With rounded, unbroken saddles
and denticulate lobes (as in Ceratites; syn., uni-
polar).

chamber. See body chamber, camera.

chevron. V-shaped ridge on shell surface, commonly
on venter.

clavus. Tubercle elongated in direction of coiling (lon-
gitudinally) (adj., clavate).

collared (aperture). Encircled by flared rib and con-
striction directly behind peristome.

compressed (whorl section). Higher than wide.

concave (side or venter). Broadly impressed; concave
rib, bowed away from aperture.

conch. Complete shell of ammonoid less the
protoconch.

connecting ring. Porous section of siphuncle between
two adjacent septal necks, believed to have been
originally of chiefly organic composition.

constricted (aperture). Encircled by constriction di-
rectly behind peristome.

constriction. Depression encircling a whorl.

contracted (peristome). With diameter smaller than
that of body chamber.

convergent (whorl sides). Converging toward venter.

convex (rib). Bowed toward aperture.

coronate. With whorl section resembling a crown
viewed from side.

costa. See rib.

crioconic. Coiled in plane, equiangular spiral, loose or
tight, with whorls not in contact.

cruciform. Cross-shaped.

cuneiform. Wedge-shaped.

cyrtocone. Shell curved without completing a single
whorl.

dense (ribs). Closely spaced.

dependent. See retracted.

depressed (whorl section). Wider than high.

dimensions. Dimensions of normally coiled
(planispiral) shells are conventionally given in the
following order: diameter, whorl height, whorl
thickness, umbilical diameter. Measurements are
given in millimeters. The last three measurements
are usually expressed as percentages of the diameter.

dimorphic. Descriptive term for ammonoid species
comprising two distinct shell forms, usually of



Glossary

different sizes and termed the macroconch and
microconch, the two forms being commonly re-
garded as female and male.

diphyllic (saddle). Terminating in two, equally-sized
folioles.

distant (ribs). Widely spaced.

divergent (whotl sides). Diverging toward venter.

dorsal lobe. Median primary lobe of suture on dorsum,
which is internal in normally coiled conchs (syn.,
internal lobe).

dorsolateral area. Side of impressed area on each flank
of dorsum in involute shells.

dorsum. Dorsal side of conch (opposite ventral), gen-
erally grading into dorsolateral areas; in slightly in-
volute shells equivalent to impressed area but in
deeply involute shells refers only to portion of
conch adjacent to venter of preceding whorl.

dwarf. An imprecise term sometimes applied to repre-
sentatives of a taxon that are appreciably smaller
than the norm for the taxon. See also progenetic
dwarf.

ear. See lappet.

ellipticone. Shell with elliptical coiling of last whorl or
half whorl.

evolute. With whorls overlapping little or not at all
and therefore having a wide umbilicus. (As com-
monly used, evolute and involute are relative terms,
since a shell form called evolute in one family may
be classed as involute in another.)

excentric (umbilicus). Characterized by abrupt open-
ing out of spiral described by umbilical seam or by
the tendency of this spiral to close while the periph-
eral spiral is relatively unchanged (syn.,
excentrumbilicate).

excentrumbilicate. See excentric (umbilicus).

external lobe. See ventral lobe.

external saddle. See lateral saddle (1st) and ventral
saddle.

external suture. Part of suture (in coiled forms only)
that is exposed on outside of whorls between the
umbilical seams.

falcate (rib). Sickle-shaped.

falcoid (rib). Approaching sickle-shaped.

fasciculate (ribbing). With ribs bunched or bundled to
form sheaves.

fastigiate. With roof-shaped venter, periphery of shell
being sharp but not keeled.

feather structure. Pattern of diverging fine lines occa-
sionally seen on the whorl side of the shell (syn.,
aigrettes).

fibulate (ribs). Adjacent ribs branching and reuniting
(syn., lautiform; see looped).

fillet. Longitudinal, raised, smooth band on venter or
whorl side.

flank. See whorl side.

flare. Random annulation or very distinct rib that usu-
ally marks location of a former peristome and de-
notes a temporary halt in growth.

flared peristome. With diameter larger than that of
body chamber.

flared rib. Swollen so as to stand in higher relief than
average ribs.

floored (hollow keel). Divided from chambers by a
partition (septum) external to the siphuncle.
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foliole. Minor element of saddle of a suture.

goniatitic (suture). With most or all lobes and saddles
of suture entire (not denticulate or frilled), the only
common exception being the ventral lobe, which is
subdivided.

growth lines. Striae encircling whorl marking growth
increments of shell.

gyrocone. Loosely coiled shell that completes only a
single whorl approximately.

helical, -icoid. Coiled in regular, three-dimensional
spiral form with constant spiral angle, as in most
gastropods.

heteromorph. Ammonoid shell of any form except
planispiral with whorls in contact.

impressed area. Part of whorl between umbilical seams
that is in contact with preceding whorl.

initial chamber. See protoconch.

intercalatory (rib). Secondary rib not attached to pri-
mary rib.

intercosta. See interspace.

internal lobe. See dorsal lobe.

internal suture. Part of suture located within im-
pressed area between umbilical seams.

interspace. Area between adjacent ribs (syn.,
intercosta).

involute. With whorls overlapping considerably and
hence with narrow umbilicus (see evolute).

isocostate. With ribs uniform in kind and density
throughout ontogeny.

keel. Continuous, distinct, longitudinal ridge on ven-
ter; may be either solid or hollow, those of hollow
type being floored (septicarinate) or without floor
so as to open inward to chambers (syn., carina).

labial ridge. Linear elevation of shell corresponding to
former apertural border (peristome).

lanceolate. Spear-shaped, referring to form of suture
lobes or cross-section of acute periphery of shell.

lappet. Simple or necked (spatulate) projection of
peristome on whotl sides or venter (called ventral
lappet when located on venter); also called ear or
auricle.

last septum. Septum separating body chamber from
adjoining camera at any stage of growth (syn.,
adoral septum).

lateral lobes. Primary lobes of external suture other
than ventral lobe; 1st lateral lobe is next to ventral
lobe, usually on whorl side but in depressed whorls
commonly on venter; 2nd lateral lobe is next to Ist
lateral, commonly on whorl side and morphoge-
netically part of umbilical lobe.

lateral saddles. Primary saddles of external suture other
than ventral saddle; 1st lateral saddle (external
saddle) separates ventral lobe from 1st lateral lobe;
2nd lateral saddle (often called 1st lateral saddle)
separates 1st and 2nd lateral lobes.

lateral sinus. Notch or re-entrant in peristome on
whorl sides.

lateral sulcus. Spiral groove on whorl sides.

lautiform (ribs). See fibulate and looped.

leiostracous. Smooth-shelled. Commonly applied to
the Lytoceratina and Phylloceratina in contrast to
the trachyostracous Ammonitina.

lipped (peristome). With liplike extension of shell set
at an angle to the apertural rim.
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lira. Fine, raised line on shell surface.

living chamber. See body chamber.

lobe. Element of suture directed backward (adapically).

lobule. Minor element of sutural lobe.

longitudinal. In direction of shell growth, generally
equivalent to spiral.

looped (ribs). United on ventrolateral angle, usually at
a tubercle (syn., lautiform; see fibulate).

macroconch. The larger of the two shell forms in a
dimorphic (g.2.) species, often with a plain aper-
ture.

mature (shell). Showing such features as modification
of coiling, apertural features (lappets, rostrum), or
approximated septa, commonly regarded as indicat-
ing that a shell had reached its final size.

median saddle. See ventral saddle.

microconch. The smaller of the two shell forms in a
dimorphic (g.2.) species, sometimes with an aper-
ture bearing lateral lappets or a ventral rostrum.

monophyllic (saddle). Terminating in a single foliole.

mouth. See aperture.

nepionic constriction. See primary constriction.

node. Large, blunt, or formless tubercle.

oblique whorl height. See whorl height.

occluded (umbilicus). So narrow or closed that inner
whorls are not visible.

operculum. A structure, the function of which was to
close the aperture of the shell.

ornament. Such features of shell exterior as ribs, tu-
bercles, bullae, clavi, spines, and striations.

overlap. Extent to which a whorl covers the preceding
whorl.

oxycone. Discoidal shell with acute periphery and very
narrow or occluded umbilicus (as in Oxynoticeras).

parabola. Collective term to describe rib, node, or con-
striction of parabolic form.

parabolic node. Small node or tubercle near ventro-
lateral angle of whorl, associated with an earlier
cessation of growth and independent of ordinary
tuberculation.

perforate (umbilicus). See umbilical perforation.

peristome. Edge of aperture of body chamber; border
of mouth.

phragmocone. Camerated part of shell.

phylloid. Leaf-shaped or balloonlike, commonly refer-
ring to saddle endings (folioles) of sutures (as in
Phylloceras).

pila. See rib.

planispiral. Coiled in a plane spiral (cf. heteromorph).

planulate. Moderately evolute, compressed shell with
open umbilicus and bluntly rounded venter (as in
Perisphinctes).

platycone. Shell with flattened form, without implica-
tion as to width of umbilicus or shape of venter.

plicate(d). With vague, coarse, radial folds on whorl
side.

polygyral. Having many whorls.

polymorphic. Descriptive term for species believed to
include more than two different shell forms (cf. di-
morphic).

polyptychitine, -itoid (ribs). Branching at umbilical
edge and again at midflank.

polyschizotomous (ribs). Branching at umbilical edge
and then again repeatedly towards venter.
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primary constriction. Constriction at the end of the
first whorl of the ammonoid shell, marking the end
of the ammonitella, g.2. (syn., nepionic constric-
tion).

primary rib. Plain stem or simple inward part of a
branched rib.

progenetic dwarf. Descriptive term for small species
evolved by paedomorphosis, sexually mature at the
size of juveniles of the ancestral species.

projected (rib). Swung forward (adaperturally) at or
near venter.

prorsiradiate (rib). With generally forward (adaper-
tural) inclination from umbilical edge toward ven-
ter.

protoconch. First chamber of shell, closed by
proseptum; sometimes called initial chamber or
apical chamber.

pseudoceratitic (suture). Approximating to ceratitic in
form in ammonoids other than Ceratitina.

ptychoceratoid. Coiled in successive, straight, parallel
shafts, in contact or not.

radial. Direction outward from center of umbilicus, at
right angles to axis of coiling and growth (syn.,
transverse).

radius. See shell radius, umbilical radius.

rectiradiate (rib). Straight, radial, bending neither for-
ward nor backward.

retracted (suspensive lobe). Bent backward
(adapically) on approaching umbilical edge and in
umbilical area (syn., dependent).

rib. Radially (more or less) directed ridge on shell;
sometimes called costa or pila.

rostrum. Pointed projection of peristome on venter;
may continue spiral line or coiling or diverge from
it.

runcinate. See tabulate.

rursiradiate (rib). Inclined backward (adapically) pro-
ceeding from umbilical area toward venter.

saddle. Element of suture directed forward
(adaperturally) .

saltatory. Of evolution proceeding in large jumps.

scaphiticone, scaphitoid. Shell with normally coiled
inner whorls succeeded by a straight section and
then a hooked body chamber (as in Scaphites).

secondary rib. Outer part of branched rib, ventral to
branching point.

septal lobe. Lobe formed on adoral face of preceding
septum.

septal neck. Tubular extension of septum forming part
of siphuncle, termed prochoanitic if directed for-
ward (adaperturally) and retrochoanitic if directed
backward (adapically). See also connecting ring.

septal suture. See suture.

septate (keel, ribs). Hollow keel or ribs separated from
the cavity of the shell by a partition.

septate (whorl). Divided into camerae by transverse
septa (see phragmocone).

septicarinate. Having a hollow, floored keel.

septum. Transverse partition dividing shell into
camerae, attached to inside of shell wall along su-
ture line.

serpenticone. Very evolute, many-whorled shell with
whotls hardly overlapping, like coiled snake or rope
(as in Skirroceras).
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serrated (keel). Toothed or notched.

shell. Complete hard parts of ammonoid, including
protoconch and conch but excluding aptychus and
beaks or jaw structures.

shell radius. Distance from origin of spiral to a point
on the periphery in normally coiled ammonoids.

shoulder. Ventrolateral, blunt angle of whorl.

sigmoid(al) (rib). S-shaped, sinuous, flexuous.

simple (peristome). Devoid of lappets or rostrum.

simple (rib). Unbranched.

simple (suture). Not appreciably subdivided.

sinus. Re-entrant curve or notch in any part of peri-
stome.

sipho, siphon, siphonal tube. See siphuncle.

siphuncle. Narrow, longitudinal tube passing through
camerae and septa from protoconch to base of body
chamber. Consists of septal necks and connecting
rings, g.v. (syn., sipho, siphon, siphonal tube).

spatulate (lappet). Spoon-shaped, stalked, bud-shaped.

sphaerocone. Involute globular shell with small or oc-
cluded umbilicus which commonly opens out sud-
denly along last whorl (as in Sphaeroceras).

spine. Sharp projection on surface of shell. Commonly
hollow or septate.

stria. Minute groove on shell surface, especially on oth-
erwise smooth shell.

strigate. Shell surface finely ridged or furrowed longi-
tudinally (as in Szrigoceras).

sulcate. With longitudinal groove on venter.

sulcus. Groove on shell surface, usually referring to
longitudinal groove on venter.

suspensive lobe. Visible external part of umbilical lobe
of suture on exposed part of whorl, comprising
portion from which auxiliaries spring.

sutural elements. Major undulations of suture alter-
nately directed forward (adaperturally) as saddles
and backward (adapically) as lobes.

suture. Line of junction of septum with shell wall, vis-
ible only when this wall is removed (syn., septal
suture, suture line).

suture line. See suture.

tabulate (venter). Truncated or flattened (syn., runci-
nate).

test. Fossil shell substance; material of the shell as op-
posed to the fossil as an object.

torticone. Shell coiled in irregular, three-dimensional
spiral with progressive twisting of conch.

trachyostracous. Literally rough-shelled. Commonly
applied to the ornamented Ammonitina (cf.
leiostracous).

transverse. See radial.

tricarinate. Bearing three keels on venter.

trifurcate (rib). Dividing into three branches (syn.,
triplicate).

triplicate. See trifurcate.

tubercle. Projection or pimple on shell surface or on
internal mold, commonly representing base of a
spine.

umbilical angle. Generally blunt angle between whorl
side and umbilical area (syn., umbilical border,
umbilical edge, umbilical shoulder).

umbilical area. Inner part of whorl on each side, be-
tween umbilical angle and umbilical seam; called
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umbilical wall if it rises somewhat vertically from
spiral plane and umbilical slope if it rises gently
(syn., umbilical slope, umbilical wall).

umbilical border. See umbilical angle.

umbilical callus. Plug of test that more or less fills
umbilicus.

umbilical edge. See umbilical angle.

umbilical lobe. Large primary lobe of suture centered
on or near umbilical seam and thus forming part of
both external and internal sutures.

umbilical perforation. Vacant space around axis of
coiling and connecting umbilici.

umbilical radius. Distance from origin of spiral to a
point on the umbilical seam in normally coiled
ammonoids.

umbilical seam. Helical line of overlap of successive
whorls, comprising line of involution analogous to
suture of gastropods (syn., umbilical suture).

umbilical shoulder. See umbilical angle.

umbilical slope. See umbilical area.

umbilical suture. See umbilical seam.

umbilical wall. See umbilical area.

umbilical width. Diameter of umbilicus usually mea-
sured between umbilical seams.

umbilicus. External depression on each side of shell
centered on axis of coiling, its rim being the umbili-
cal angle or edge.

uncoiled. Colloquial term for heteromorph shells.

unipolar. See ceratitic.

variocostate. Ribbing style changing radically in the
course of ontogeny.

venter. Peripheral part of shell in exogastric forms. In
heteromorphs, the homologous area (syn., ventral
area).

ventral area. See venter.

ventral lappet. See lappet.

ventral lobe. Median primary lobe of suture located on
venter, external in normally coiled shells and there-
fore sometimes called external lobe.

ventral saddle. Median saddle of suture located on
venter, external in normally coiled shells and there-
fore sometimes called external saddle (syn., median
saddle).

ventrolateral angle. Angle between venter and whorl
side, called shoulder if blunt or vaguely defined
(syn., ventrolateral edge).

ventrolateral edge (or margin). See ventrolateral angle.

virgatotome. Type of ribbing in which three to six,
straight secondaries may branch off in succession
from forward (adapertural) side of a primary rib (as
in Virgatites).

volution. See whorl.

whorl. Complete turn of shell through 360° (syn.,
volution).

whortl breadth. See whorl thickness.

whorl flank. See whorl side.

whorl height. Height of whorl measured at right
angles to maximum width, comprising distance
from middle of venter to middle of dorsum plus
depth of impressed area; in practice, oblique whorl
height commonly is used, consisting of distance
from umbilical seam to middle of venter.

whortl section. Transverse section of a whorl.
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whorl side. Lateral wall of whorl between umbilical posite whorl sides. Also termed whorl breadth,
seam and venter (syn., flank, whorl flank). whorl width.
whorl thickness. Maximum horizontal distance be- whorl width. See whorl thickness.

tween points located between ribs or spines on op-
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