ALBIAN AMMONITES FROM FOSSIL CREEK, OODNADATTA,
SOUTH AUSTRALIA

by R. A, RexmeNnT®
[Read 9 April 1964 ]
SUMMARY

Fifteen species of ammonites, of which one is new, are recorded from the
South Australian part of the Albian sequence in the Great Artesian Basin at
Fassil Creek, 30 miles west-north-west of Oodnadatta. Thirteen of the species
ar¢_heteromorphs. They are assigned to Labeceras s. str., L. (Appurdicerus)
and to Myloceras. The non-heteromorphic specics belong to Falciferella. Con-
nections with New Guinea are confirmed and relationships with the Albian of
Portuguese East Africa pointed out. The descriptive presentation is supported
by some simple bivariate biometric analyses, Remurks on the nekroplanktonic
dispersal of lLeteromorphic ammonites ure made, The currently accepted cor-
relation of the beds containing heteromerphs on the interuational zonal scale
is confirmed.

INTRODUCTION

It is some 60 years since the first Albian ammonites were described from
South Australia by Etheridge ( 190;3. Later work on the Queensland exten-
sions of the Great Artesian Basin disclosed the presence of a multitude of forms,
]ar%el heteromorphic; these could be tied up with a tew earlier discoveries,
inclnding a small but important collection from New Guinea. The occurrence
of certain species of the genera Prohysteroceras and Mortoniceras permitted
incorporation of the Australian occurrences in the international zonal scheme.
This was indeed fortunate, as it had not been pussible to base correlation on
the unique uncoiled forms, at least not at that time.

There seems to have been a Iull in interest in the South Australian Lower
Cretaceous, until the exploration for oil in the Great Artesian Basin once again
provided the mecessary incentive to further work. Up to the early fifties the
South Australian ammonite faunas were badly known and it might have been
thought strange that there was so little agrcement with the sequence in Queens-
land. However, it is now possible to demonstrate complete faunal agreement
between the two areas.

The material described and figured in the present paper has been deposited
in the collections of the Geological Survey of South Australia, Adelaide.

LOCATION OF THE AREA

The area lies at about the intersection of 27° south latitude and 134° east
longitude. The fossils were obtained from exposures in the Fossil or Wool-
di i(}fge Creck. which lies roughly 30 miles west-north-west of Oodnadatta,

The ammonites were collected by the following people: Dr. R, O. Brunn-
schweiler (1955), Dr. . Wopfner, Mr. A. Hess and Mr. D. Scott (1956), as
well as officers of the Geological Survey of South Australia, among them Mr.
J. Johnson.

__‘T‘re_aﬁgfslm Institutionen, lfg;w;quy of Stockholm (now of "D_eparnnent?(}eolngy,
University of Ibadan, Ibadan, Nigeria). Publication No. 19 from the Department of Geology,
Universily of Ibadan, Ibadan, Nigerig.

Trans. Roy, Soc. 8. Aust. (10864), Vol. 88.
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DESCRIPTIVE SECTION
Family LABECERATIDAE Spath, 1925

(Syn. Aleteceratidae, Whitehouse (1925), Myloceratidae, Spath (1939) )

The encompassment given hy Wright (1956) in the Treatise of Invertebrate
Paleontology is here observed. The family is then considered to comprise
heteromorphs which are at first coiled in an open spiral, but later whorls may
be in contact, the shell terminating in a hook. The aperture is provided with
weak to moderately prominent, rounded lappets. The whorl section is moder-
ately to fairly strongly compressed. All genera have fine, branching ribs that
cruss the venter. Umbilical or ventrolateral tubercles, or both, occur. The
suture consists of bifid saddles and smallish bifid lobes.

Genus Laseceras Spath, 1925

Type Species—Labeceras bryani Whitehouse, 1926,

Description.—Rather small shells with an open spire of a few whorls, fol-
lowed by a curved shalt and a final hook, with the aperture nsually facing inward.
The ribs are fine, slightly sinnous and lean [orwards; occasionally they Eil’urcate,
Umbilical tubercles may occur on the shaft and hook, as also ventrolateral
tubereles.

Age.—~Albian,
Subgenus LaBrcrras

Remarks.—I.. ( Labeceras) is considered to comprise [orms lacking ventro-
latera] tubercles.

Labeceras (Labeceras) laqueum (Etheridge)

Pl 1, Fig. 1

1892 Hamites (or Hamuling?) laquens, Etheridge, p. 496, pl 42, figs, 14, )5

1909 Crioceras taylori (in part), Etheridge, pl. 49, fig. 4.

1926 Labceceros lagueus (Etheridge fil), Whitehouse, p. 227.

1926 Labeceras papulatum, Whiltehouse, p. 228, pl. 36, fiz. 4; pl. 39, figs, 3a-b.
Description.—This species is characterized by the dense ribbing and its ten-

dency, on the body chamber, to weaken, beeome less dense and to develop

tubercles on the umbilicus. The whorl section is inflated oval, the venter is

smoothly rounded, The last 4:5 em up to the last snture have 33 ribs, counted

on the venter (a rib density of ¢ = 7-3/em).

Remarks~There are genuine differences between this species and L. (L.)
bryani Whitehouse with respect to the ribbing. The specimen studied has
part of the altered shell material preserved on the umbilical area — here umbilical
tubercles occur, whercas on the other (figured) side, on which the shell is
missing, tubercles are only suggested. It would therefore seem that the presence
or absence of tubercles on the body chamber is largely a matter of preservation.
althrmgh infraspecific variation certainly plays a part.

Material —One specimen, M 1439,
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Labeceras (Labeceras) crassum Spath.
Pl I; Fig. 2

1892 Crioceras sp. Etheridge, p. 502, pl. 33, fig. 4.
1909 Crioceras laqueus, Etheridge, pl, 49, figs. 7 and 9 (not fig. 8).
1925 Lubeceras plasticum sp. nov. var. rrassa, Spath, p. 191, pl. 34, figs. 5-7
1926 Labeceras trifidum, Whitchouse, p. 228.
P1958 Lubecerus trifidum Whitehouse, Glaessner, p, 218, pl. 26, Hgs. 4a-c.

Description.~None of the specimens available is complete. The species is
characterised by clavate umbilical tubercles on the body chamber, from which
the ribs proceed in bundles of twos and threes, Two fragments may be from
the septate part of the shell; these are also provided with umbilical tubercles,
but these lie furlher down on the dorsolateral shoulders, The whorl sections of
these two smaller fragments are subquadrate, whereas that of the body chamber
is almost round.

Material ~Three specimens, M 1440, M 1441, M 1442,

Remarks—~Whitehouse (1926, p. 229) thought that the septlate part of the
shell of this species might not be tuberculate. The evidence of the present
material, although not absolutely conclusive, suggests that the contrary may
be true, It is still not possible to give a picture of the suture line; however, the
fragment of the body chamber also has the last septal surface preserved. From
this it may be inferred that the central lohe is narrow, the external saddle very
broad, the first lateral saddle is narrow, but not as narrow as the ventral lobe,
and the first laleral saddle is also broad. This accords well with the general
form of the labeceratid suture. The ribbing of the form referred here by
Glaessner (1958) appears coarser and the ridges formed by the saddles on the
septal surface are wider than our matcrial. Nevertheless, the original figures
of Etheridge (1909, p. 49, figs. 7 and 9) indicate variability with respect to
costation. The Eust African material figured by Spath (1923) agrees closely
with the Australian.

Biometric Analysis.—It has already been observed that there appears to be
variation with respect to the ontogeny ol the whorl section of L. ¢crassum, Mea-
surements on maximum whorl height and whorl breadth werc made and these
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Fig. 1. Covariation in whorl breadth and whorl
hoight of Labeceras crassum Spath,




24 K. A. REYMENT

were then subjected o regression analysis. It is worth mentioning that the
whorl dimensions do not increase regu]nr?}r and there are frequent slig%ilt diminu-
tions shown by the largest specimen. In text Fig. 1 a plot of logy, (breadth)
apilainst lngiw (height) is shown together with the regression lines of the datu.
The logarithmic transformation is necessary as the measurements are non-linear,
thus indicating differential growth. The correlation coefficient between the
transformed variables is 0-926, which is highly significant.

Labeceras (Labeceras) compressum Whitchouse

Pl 1, Fiig, 3-4

1928 Labeceras compressum, Whitchouse, p. 228, pl. 36, fig, 5; pl. 39, Ras, 3a-b,

Description.—This species is characterised by the compressed whorl section,
the numerous, thin ribs, which lean slightly forwards on the shaft of the body
chamber. but straighten up on the hook thercof, and the rather tight bend of the
erook.  The ribs may bifurcate at the dersolateral margin or in the outer third
of the Hanks, The rib density of the body chamber studied is e =7-7/em. The
lappets run from the dorsolateral shoulder to the beginning of the outer third
of the flunks. The suture line has a relatively broad external lobe, a broad
external saddle with @ rather well developed median sublobe, a broad first
lateral lobe and a first lateral saddle of about the same width as the first
lateral lobe.

Material —Two specimens. M 1415, M 443,

Remarks.—Unfortunately, the photograph of the holotype supplied by White-
honse (1926, p. 29, fig. 5a) is indistinet so that the details of the ribbing cannot
be made omt. However, the distinctive development of the lappets is clear,
as also the compressed whorl section,

L.abeceras (Labeceras) oodnadattacnsis sp. nov.
P, Fig. 5
Holotype —A vomplete specimen, M 1444 and M 1445, figured in PL 1, Fig, 5.

Diugnosis,—A species ol L, (Labeceras) with the following characteristics:
Whorl section strongly compressed, sigmoidal ribbing, simple and hifurcated,
leaning slightly forward, aperture not turned in towards shaft.

Deseripiion.~The coiling is ancvloceratid, the tip of the shell lving only
about 1 mm, from the shaft. The body chumber takes np just less than one-half
ol the total shell length (= 0-47 of total lenuth). The shell heightens rapidly
(see text Fig. 2) doring the first part of its length and thereafter the increase
is less rapid.  Height increase ceases around the hook of the shell, where perinds
of decrease in lieight alsv oceur.  The rib density is € = 6-5/em. The ribs are
slightly flexed; they widen slightly outwards. Most ribs bifurcate either at the
darsolateral margin or at the outer third of the fank. but simple vibs also ovcur,
The aperture is not directed lowards the shaft, but fuces instead ontwards, The
suture line iy tvpical of Labeceras. Maximum length = 62 mm.

Mutcrial —One complete specimen.  This specimen is in two puarts, the one
an almost complete monld, lacking the first part of the shell, the other partly the
impression of the shell, but bearing the first part of the shell,

Remarks—The new species is most closely related to L. (L.) compressum:
Whitehouse, but differs in the following importaut aspects, The ribbing of
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L, (L.) oodnadattaensis sp. nov, is somewhat coarser, the ribs are more sig-
moidal and have a tendency to become club-shaped, the shell is smaller, and the
aperture does not face inwards. The speeimen is figured in its nekroplanktonie
floating position in PL 1, Fig. 5,
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Fig, 2. Ontogeny of whaorl height shown For 5 mm intervals of

length tor Labeceras (Labeceras) oodnadattaensis sp. nov.

(open cireles). The development of the body chamiber of

L. (L.) compressum Whitehouse (filled dots) is shown for

comparison,  Ap denotes the end of the body chamber. Mea-
surenients in mm,

Subgenus Aprurnicenas Whitehouse, 1926

Type Species- Ancyloceras cordycepoides Etheridge, 1905.

Description,.—Ancyloceratidally coiled whorls with rounded subquadrate to
rounded subrectangular whorls. The ribs are mainly simple bot occasional bifur-
cation may occur. Some ribs bear ventrolateral tubercles,

Labeceras (Appurdiceras) cordycepoides (Etheridge)

Pl 1, Figs. 6 and 7
1905 Ancylocerus cordycepoides, Etheridge, p. 14, pl. 1, fivs. 3-5; pl. 2, Ay, 4(2).
1926 Appurdiceras cordycepoides (Etheridge fil.), Whitehonse, p. 230.
Deseription.—This species is characterised by its subquadrate to cireular
whorl section, and the stout, only occasionally bifurcated ribs, which lean for-
wards, about every [ilth of which is provided with a strong, spinate ventro-
lateral tubercle, The ribbing appears to hecome denser on the body chamber.

Material —Two specimerns. M 1446, M 1447.

Genus Myroceras Spath, 1925

(Syn. Aleteceras, Whitehouse, 1926, Flindersites, Whitchouse, 1926).
Type Species.—Crioceras ammonoides Litheridge, 1909,

Deseription.—Shells larger than Labeceras s. 1. with the spire either crio-
ceratid or ancyloceratid and more closely coiled than Labeceras; at some stage
of development some whorls are in contact. The aperture does not face inward
to the same degree as in most Lebeceras.  The whorl section varies from strongly
compressed to strongly depressed. Ventrolateral tubercles mav occur.

Remarks.—The differences considered by Whitehounse (1926) to be of generic
importance in separating Myloceras, Aleteceras, and Flindersites are so slight
as to be hardly of specific importance, In the preseit connection, therefore, the
procedure adopted }i;:} Wright (1957) is adhered to and all are grouped nnder
Muyloceras Spath.
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Myloceras nautiloides (Etheridge)

Pl 2, Figs, 1, 2; Text-Fig. 3
1909 Criceras nautiloides, Etheridge, p. 148, pl. 45, text-fig. 8.
1926 Aleteceras nautiloides (Ftheridge BL), Whitehouse, p. 233,

Description.—~The whorls partly embrace. The body chamber has a depressed
whorl section, the carly septate part of the shell has a square whorl section, this
becoming depressed while the shell is still septute. The septate whorls bear
occasional ventrolateral tubercles (on about every sixth or seventh rib), The
later septate part lacks tubercles, There are both simple and bifurcated ribs,
simple ribs being most common on the body chamber. The shell wall is almost
3 mm. in thickness. A complete final suture is shown in Text Fig, 3.

[Fig, 3. Suture line of Myloceras nautilvides (Etheridge)
M 1449 x |,

Material —Three specimens. M 1448, M 1449, M 1450 (3 pieces).

Remarks—The material liere described agrees with the specimen from
Aramac, Queensland, very well. The depressed whorl section of the hody
chamber serves to distinguish the specics well from other Myloceras,

Biomelric Analysis.—The onlogeny of the whorl section was studied by
plotting breadth of whorl against height of whorl (Text Fig. 4). There is
obvious non-linearity in the data and it may bhe concluded that the growth
rates tor breadth and height change differentially with respeet to each other.
There is not sufficient material to permit a regression analysis.

Myloceras plectoides (Etheridge)

PL 2, Fig. 3; PL 5, Figs. 1, 2
1909 Criveeras plectoideyr, Etheridge, p. 152, pl. 33, lig. 2: pl. 46, e, 1; pl. 47, fics, 1-4.
1926 Aleteceras plectoides (Etheridge fil.), Whitehouse, pl, 40, figs, Za-c,
1928 Aleteceras tardicostatum, Whitehouse, p. 232, pl. 40, figs. la-c.

Description—~The whorl section of this specics begins by being rather com-
pressed but by about a diameter of 45 mm. it is almost subguadrate. Judging
trom the material at hand there also appears to be an ornamental change during
the ontogeny in that the early part of the shell has slightly flexed ribs, these
tending to become straighter, sharper, and slightly reclined at more advanced
growth stages, There seems to be some variubility concerning the point at which
the ventrolateral tuberculation becomes apparent. The tubercles of the figured
specimen in Pl 2, Fig, 3, are fecble.
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Material.~Mostly fragments, Nine specimens, M 1419, M 1451, M 1452,
M 1453, M 1454, M 1455, M 1456, M1457.

Remarks.—Owing to the facl that there would appear to be a fair degree ot
variation in the strength of the ventrolateral tubcrcles of this species, it may
not always be easy to pick it out, Tt seems likely that Whitehouse based his
new species tardicostatum on the imner whorls of plectaides.

Myloceras baccatum (Whitehouse)

Pl. 2. Fig. 4

1409 Erlﬂ(‘{rms flindersi Etheridge (in part), pl. 36, fiz. 2; pl. 41, fig. 3; pl. 42, fig, 2; pl. 44,
g 2,

1926 Flindersites haceatus, Whitehonse, p. 236.

Description.—The shell is large. The ribs are spaced, fairly strong and
slightly flexed. There are moderately prominent, rounded ventrolateral tubercles.
The ribs occasionally bifurcate al the dorsolateral margin, or unite at a ventro-
lateral tubercle. Two ribs proceed from cach ventrolateral tubercle.

Material —One specimen, M 1458,

Remarks.—In general appearance this species is not unlike M. intermedium
(Whitehouse), but the specimen available is insufficient to pennit accurate
analysis. The figured specimen, which is crushed, shows a suite of sutures.

H

50~ o
o >
40
4 r— o
S04
20|
_'ﬂ
X
"o
rol
A i i i L L
=i 35 By 43 3563 5B

Fig, 4. Covariation in whorl breadth and whorl height
for Muyloceras nantiloides (Etheridge).

Mpyloceras intermediwum (Whitehouse)
Pl 1, Fig. 8
1909 Crioceras flindersi Ethericlge (in part), pl. 40, figs. 1, 2.
1926 Flindersites intermedius, Whitehouse, p. 237.
Description.—This species has an almost rectangular whorl section, the venter
is broad and arched. The ribs arc thin, sharp and slightly fexed and lean
strongly forwards. The ventrolateral tubercles are moderately strong and clavate,

The ribs appear to be single on the flanks, but divide at the ventrolateral
tubercles. On the dorsum the ribs sweep strongly forwards.

Material. —One specimen. M 1459.
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Myloceras axonoides (Etheridge)
PL 3, Fig. L
L9 Crivceras axonoides, Etheridge, p. 130, pl. 32, fiz. 4; pl. 44, Ae. 1,
1925 Myloceras amaltheig, Spath, p, 194, pl, 34, fig. 2,
1926 Aleteceras(?) axonoides ( Etheridge fil), p. 233,

Description.~This species is tvpified by the stout tuberculation of the
septate whorls (the present material does not aid in clearing up the problem
of whether the body chamber of the species really is non-tuberculate (cf. Spath,
1925, 3 194)), and the sharp nature of the costation, which leans slightly
forwards.

Material.—A crushed fragment. M 1460,

Remarks.—Etheridge (1909, p, 151) definitely states the species to retain its
tubercles throughout all growth stages, but this is not apparent from the figure.
Spath distinguished his species M. amaltheia from M. axonoides on the basis
of the non-tuberculation of the onter whorls of the latter and the “different”
nature of the inner whorls of the two species. As far as is apparent from the
illustration and our specimen there do not appear to be any significant differ-
ences. The specimen here figured agrees closely with the inner whorls of the
specimen higured by Etheridge (1909, pl. 44, fig, 1).

Fiv. 5. Sulure line of a large fragment ol Mylocores flindersi (MeCoyv ). M 1468, x1.

Myloceras flindersi (McCoy)
Bl 3, Figs 2, 3, Text Figs. 5, 6
1867 Ancyloceras flindersi, McCoy, p. 356,
1909 Crivceras flindersi Ftheridge (in part), pl. 39, figs. 1, 2, 3.
1926 Flindersites {lindersi, Whitechouse, p. 237.
1926 Flindersites aff. flindersi (MceCoy ), Whitchouse, p. 237,

Description.—This very large species is characterised by the clavate ventro-
lateral tnbercle, which seem to disappear on the last parts of the body chambers
of very large specimens and the sharp, though low, ribs, which may be almaost
straight to slightly flexed. After one turn the whorls are in contact. At a
diameter of 19 mm, the ornament consists of single ribs, every fourth of which
is provided with a spinate tubercle. Here the rib density is roughly «=8/cm.
A specimen with a radius of 46 mm. is somewhat more compressed than might
be expected, but this may be a normal ontogenetic feature; it appears to have
been slightly crushed, At this stage each rib bears an almost clavate tubercle
and rib bifurcation is of frequent occurrence. ILarger fragments are more
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Fig. 6. Suture line of a frugment of Myloceras aff. flindersi (McCoy ).
M 1487, x0-75,

quadrate in whorl section. A large fragment of a septate specimen is similarly
ornamented, but the whorl scction is too depressed for it to be placed with
flindersi. The suture of this specimen is figured in Text Fig. 6.

Material.—13 specimens. M 1461, M 1462, M 1463, M 1464, M 1463, M 1466,
M 1467(?), M 1468, M 1469, M 1470.

Remarks.—The foregoing description is based on fragments and is therefore
to a certain extent subjective. To date no complete specimen has been found.

Biometric Analysis.—Pcrusal of the plot of the data on whorl height and
breadth in Text Fig. 7 indicates some departure from linearity, but this is not
of the order as to necessitate the logarithmic transformation. The figure also
indicates further support for the identifications of the fragments here made, as
deviating specimens would show up by falling outside the path of ontogenetic
development,
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Fig. 7. Covariation of whorl height and whorl breadth
for Muyloceras flindersi (McCoy) with the regression
lines. Measurements in min.

The regression equations are:
B=1-02H — 0-03
H=0-97B +~ 0-04,
and the correlation coeflicient is r = 0-993, which is highly significant. As
shown on the diagram, the regression lines almost coincide,
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Myloceras ammonoides (Etheridge)

1909 Crioceras ammonoides, Etheridge, p. 502, pl. 30, figs. 8, 0.
1926 Myloceras ammonoides (Etheridge £il.), Whitehouse, p. 234, pl. 41, figs. 2a-h.
1926 Muyloceras orbiculus, Whitehouse, p. 235, pl. 41, figs. la-h,

Material =Two specimens, M 1471, 1472.

Remarks.—The two fragments referred here difter from the closely similar
M. davidi in their whorl section. This is illustrated graphically in Text Fig. 8,
in which the development of length and height of whorl section are compared
for the two forms, Comparison with the figures published by Etheridge (1909)
and Whitehouse (1926), and the accompanying descriptions, fails to bring
forth criteria of sufficient importance as to warrant specific separation of ammo-
noides and orbiculum. Thus, both are reported to be compressed, to he more or
less ovoid in section, to be densely ribbed with flexed costae that are siraight
on the venter; only occasional ribs bear tubercles, and the ribs do not biturcate at
the tubercles.
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Fig. 8. Development of the whorl section of Myloceras

ammoneides (Etheridge) and M. dacidi Whitehouse,

The filled dots indicate ammonoides and the open dots
duciddi. Measnrements in mm.

Myloceras davidi Whitchouse

Pl 3, fir. 4, pl. 4, figs. 1-4; pl. 5, Bgs. 3, 4

1908 Crinceras sp., Ethevidge, p. 144, pl, 38, figs. 1, 2.
1926 Muyloceras davidi, Whitehouse, p. 235, pl. 37, figs. 2u-c.
1958 Myloceras davidi Whitehouse, Glaessner, p. 217, pl. 26, fgs. 2-3.

Description.—This species is characterised by the whorl section, compressed
and broadest at the dorsolateral shoulders, the numerous thin, sharp, flexed
costae, provided with small spinate ventrolateral tubercles and the initial coiling.
Many ribs bifurcate at about the middle of the Hanks and join up again at the
ventrolateral tubercles (Pl 4, Fig. 3) or two ribs may unite at a tubercle. The
ribs swing forwuards on the dorsum. On rounding the bend the whorl section
becomes more guadrate but thereafter reverts to the usual compressed form.
Suture shown in P, 4, Fig, 2,

Material —19 fragments. M 1417, M 1420, M 1473, M 1474, M 1475, M 1476,
M 1477, M 1478, M 1479, M 1480, M 1481, M 1482, M 1483, M 1484, M 1485,
M 1486, M 1487.
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Remarks —This species is the most richly represented one in the collection,
Unfortunately, very tew of the fragments permitted measurements. M. davidi
and M. ammonoides are not easy to hold apart, particularly in erushed speci-
mens, as both are compressed and have much the same type of ornament. More-
oyer, one of the characteristics considered specilic for M, ammonoides, namely,
the bundling ot ribs at the ventrolateral tubercle, has been observed to occur
in M. davidi, together with rib division. In fact, on the basis of the information
offered by the present material, it would seem that the whorl section offers the
only more or less relinble way of holding the two species apart. The two
specimens figured by Glaessner (1957) from New Guinea are typical of the
species.

Family ACONECERATIDAE
Genus FAaLcirenerra Casey, 1954

Falciferella reyvmenti Brunnschweiler?

PL 5, Fig. 6
1959 Falciferella reymenti, Bruunschweiler, p. 16, pl. 1, figs. 7, 8.

Remarks.—The shell is not preserved on any of these specimens, hence it is
not possible to provide observations concerning the ornament. Brunnschweiler
(1959, p. 17) noted that whenever any indication of falcoid striation or ribbing
is shown it is on the dorsolateral part of the flanks.

Material —~Five fragments, N 1488, M 1489, M 1490, M 1491, M 1492

Falciferella sp. nov.

PL 5, Fig. 5
Remarks.—Several erushed specimens of a Falciferella occur in the material,
These are of a form, smooth except for faint lateral striae. Unlorhunately, the
material is insutficient tor description.

In addition to these aconeceralids the material also containg several frag-
ments of ammonites possibly referable to the genera Beudanticeras and San-
martinoceras.

Material — Figured specimen. M 1493,

ON THE DISPERSAL OF HETEROMORPLHIC AMMONITE SHELLS

Croweth of the heteromorphic shell. Changes in the coiling ol a cephalopod
shiell depend on fluctuations in the allometric relations governing growth of the
same. Ior the purpose of simplilying the following discussion it will be taken
that growth occurs by means of two centves, one controlling the dorsal part of
the shell, and one its ventral part. [f the growth rates of the dorsnm and venter
are equal (isometric growth), a straight shell results (for cxample, straight
nautiloids). In ammonites, however, the growth rate of the venter is asually
many times greater than that of the dorsum, and coiled shells with embracing
whorls result—the greater the ventral growth rate, the greater will be the
degree of involntion of the shell. Hence, the position may be summarised by
saying that the growth of the venter is always positive allometric with respect
to the growth rate of the dorsum, apart from the speciul case of equality of the
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ﬁmwlh rates. A leteromorphic shell will result when the two rates of growih
uchite.  Tlence, in Labeceras the ventral rate of growth is initially slightly
greater than the dorsal rate of growth, the difference being so slight. that the
whorls are never in contuct.  This stage is followed by a period ol isometric
growth, atter which a return to much the same growth differences as during
earlier ontogeny is made. For Myloceras the growth ditferences are, for abont
the fivst whorl, similar to thase pertaining in g[.ﬂbeeum-?, atter which a period
of increasc in the positive allometric relationship takes place. Here, the whorls
are just in contact with each other. This growth stage is followed by a period
of isometric growth, atter which a reversion to the earliest pattern occurs.

It is well known that the spiral of the ammonite shell may be described
by the logarithmic spiral. That is: r = ae ¢, where @ is a constant, r the shell
radivs, » the angle of the spiral, and v is a factor which determines the shape
of the curve. The factor v thus decides whether the shell will be involute,
evolute or with the whorls not in contact (llaarlinder, 1952). During part ot
the growth of both Labeceras and Myloceras the shell deseribes a logarithimic
spiral.  However, particularly in comnection with the formation of the Inxly
chamber this is nat so. This is the most important difference between betero-
morphie ammonites (excluding those in which the logarithmic spiral is folluwed
at all growth stages —in a sense these are not genuine heteromorphs) and
normal ammonites.

The Relationship Between Shell Shape and Shell Dispersal —In this scection
the importance of the shape of the shell with respect to ncekroplanktonic dis-
persive possibilities is reviewed and some Iormulae {or the volume of certuin
idealised shell types given. According to the results obtained by my invest-
gations on factors in the distribution of fossil cephalopods { Reyment. 1954)
the orthoconic type of shell is one with excellent Hoating capabilitics; hence,
one likely to be widely spread nekroplanktonically. The volume of an idealised
orthocone is given hy the simple expression: V =} »2h, where r is the radius
of the base and h is the height of the shell. In this kind of shell the maximem
expusure of surface area is achicved and the maximum relative uplift results,
For dead shells the buovaucy is decreased by the weight of the body chamber,
It could be shown experimentally (Reyment, 1958, p. 122) that the body
chamber of an orthocone must exceed half of the total shell length it @ shell
is tu sink. A rough expression for the mass of the aragonite in o conical shell,
assiming a thickness of 1 mm., is M = 098 = (#*,hy — r“.0.), where vy and », are
the ditferences in rading due to wall thickness and iy and /. are the correspond-
ing differences in height. Similar expressions may be derived for shells of ellip
ticitl ¢ross section (the baculitid type).

[P'or coiled shells the effective volume depemds on the degree of involution
uf the shell, the lesser the degree of evolution the greater the elfective volume.
The effective volume of a coiled evolute shell the whorls of which are just an
conlact is givon by the following expression (kindly desived tor e by Dr.
I. R. Nystedt, Dept, Mathemalics, University of Stockholm ) -

wJ\f{'* ('Uwcut.ﬁ? Eiw ) cotfd f‘) i i I‘(ltu cotfd & (ar—2) cot 2 ) o

\. — \ 2
e u"}c;jm.@ by ey RO
where £2 is the tangential angle to the vadings, w the angle of rotation, » the radius.

cot £2 T cotd2 2 cot L2
k und w constants, B - ae ™ T I e by =1 | & .



ALBIAN AMMONITES FROM OODNADATTA, SOUTH AUSTRALIA 33

This will also apply to heteromorphic shells as long as the logarithmic spiral
is followed. Generally, the combination of the properties of straight shells and
evolute shells met with in hete romorphic ammonites, as in Labeceras and
Muyloceras, indicates high buoyaney properties, owing to the maximum utilisation
of the entire length of the cone in the effective volume. Consequently, it is to
be expected that heteromorphic dmnmnilc‘s will be good floaters in the nekro-
planktonic state (lirwmcnt- 1958, p. 172), dep('ndln-:g paturally on the length of
the body chamber. For Labeceras t:rmhwdrmucmm sp. nov. the hody chamber
makes up 47 per cent of the total shell length, which is within the bounds
required in order for the empty shell to float. In Fig. 9a-b the nekroplanktonic
Hoating positions for Labeceras and Myloceras are shown.

B

Fig. 9. u, Floating position tor Labeceras, b, Hoating position for Myloceras.

Fvidenee for Nekroplanktonic Dispersel —~This is of two kinds, geographic
and sedimentologic.  The relatively wide geographic distribution of some of
the species treated in this paper is suggestive, Firstly, we have the expected
wide distribution of species in the Great Artesian Basin— practically all of the
forms among the I]L’if‘llﬂﬂl)i[_.’ﬁhﬂ ammonites treated by Whitehouse (1926) in
his monograph also occur in the South Australian material. Secondly, there is
the occurrence of these heteromorphs in New Guinea, amongst them the forms
recorded by Claessner (1958), including Labeceras crassum Spath and Mylo-
ceras davidi Whitehouse. Finally, there is the important occurrence of Labeceras
crassum Spath and Myloceras axonoides ( Etheridge) in Portuguese East Africa.
The buoyant structure of these shells suggests that possibilities of wide-ranging
aceanic fransport, as has been observed for the shells of Nautilus (ef. Reyment,

1958),
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The nature of the sediment in which the ammonites occur is of the calecareous
tidal mud type, such as that forming in the Bahamas Islands area today (cf.
Reyment, 1958 ), and also in the Jurassic deposits of Solnhofen and Holzmaden,
Gfélrman}'. The drifting shells finally fastened in the shallow water calcareous
sediment.

The actual living place of the ammonites was probably in the sea nearby
and cven further out, but this can, of course, only i)c a matter of speculation,
The only certain fact iy that the places of occurrence of the ammonite shells do
not represent the area in which they actually lived.

STRATIGRAPHIC CONCLUSIONS

All anmonites are of Albian age and are to be correlated with the varicosum-
equatoriale zones of the standard English Gault succession (Spath, 18925). and
possibly the orbignyi zone { Whitehouse, 1926).
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EXPLANATION OF PLATES

PLATE 1

Vig. L. Labecerus (Labeceras) laquewm (Ltheridge). View of part of the shaft and the
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Fig.
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crook and the last six sulures (observe the crowding of the Hnul two sutures).

M 1439, XI,
Labeceras ( Labeceras) crassum Spath. Portion of the body chamber. M 1440, X1-8,

Labeceras ( Labeceras) compressum Whitehonse, An entire body chamber, running
from the final suture to the apertural lappets. Fragments of shell material of the
same species attached. 'T'his specimen retains largely its (allered) shell material.
M 1441, X1-4.,

The sume speeies. Ventral view showing the sntures. M 1415, X2-1.

Labeceras ( Labeceras) oodnadattaensis sp. nov, Lateral view of the holotvpe show-
ing several of the final sutures, S.AM., M 1444, X1-2,

Labeceras (Appurdiceras) cordycepoides (Etheridge).  Lateral view of a fragment
showing three sutures. M 1446, X1-3.

Same species. A body chamber. M 1447, X1-3.
Muylocerus intermedinm ( Whitchonse).  Part of a body cliamber. M 1459, X1.

Prave 2

. Mylueeras nautiloides (Etheridge), Ventral view of parl of a body chamber, M 1448,

Same specics. Lateral view of septate whorls. M 1450, X1-3.
Myloceras plectoides ( Whitehouse ).  Early septate part of a shell. M 1451, X1:2,

. Myloceras baceatum ( Whitchouse),  Part of the body chamber and the last three

sutures. M 1458, X0-6.

Prate 3
1. Myloceras axonvides (Etheridge). Tateral aspect of part of an inner whorl. M 1460,
X15.
2, Myloceras flindersi (McCoy ). Crushed fragment showing the swung ribbing. M 1463,

Y WSRO

X1:6.
Same species. M [469, X0-3,

. Myloceras davidi Whitehonse, Specinien showing part of an early whorl. M 1486, X1,

Prate 4

. Myloceras davidi Whitehouse.  ITmpression. M 1473, X1-38.

Same species. Cast showing the suture line. M 1417, X1-1.

Same species.  Crushed cast showing Hexed ribs and the nature of the tuberculation,
M 1474, X1-1.

Sue species. M 1481, X1-3.

PLATE 3

Myloceras plectoides {Etheridge ). Specimen showing sutures, M 1419,

Same species,  Plasticene mould of a specimen. M 1457, X1.

Muyloceras davidi Whitehouse, Plasticene mould of a specimen. A 1485, X|1-2.
Same specics.  Internal structure of chambers, M 1487, XI,

Falciferellu sp. Crushed specunen in the body chamber of a Myloceras. M 1493, X2,

. Falciferellu reymenti Brunnschweiler?  Specimen showing the development of the

inuer whorls, M 1488, X6.
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