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x 1300. C, I. Subcylindrical specimen NMV PI38592 from sample 9T/315.5; x 300 (C) and 
enlargement of the base (I) x 1000. D. A tall, possibly distorted specimen NMV PI38593 with 
the operculum in place, fiom sample 9T/262.2; x 300. E-F. A sub-cubic specimen NMV 
P138594, with no ornament left intact, from sample 9T/262.2; x 300 (E) and enlargement of 
the collar (F) x 650. G. Specimen NMV P138595 with basal callus elevated on a protuberance, 
from sample BCE-2; x 300. H. Short specimen NMV PI38596 from sample BCE-2; x 300. J. 
Thin, sub-cylindrical specimen NMV P138597, with eroded ornament, from sample 
9T/262.2: x 300. 
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for B. (A.) sp. aff. B. riclonensis). The position of the maximum diameter is 
also different, whereas B. riclonensis has its maximum diameter in the 
lower 1/3  of the vesicle, near the basal edge, this occurs in the middle 1 / 3  
of the chamber in B. (A.) sp. aff. B. riclonensis causing the flanks to assume 
a more convex form and the shoulders to be more pronounced. Surface 
appearance differs in a more coarsely granular ornament on B. (A,) sp. aff. 
B. riclonensis. 
Dimensions. - Taken from six specimens from samples 9T/240.2, 
9T/243, 9T/262.2, 9T/267 and 9T/315.5: L - 118-176 (mean 149.2); 
Dmax - 100-129 (mean 111.8); Da - 57-66 (mean 59.6); L/Dmax - 
1.2-1.5; Da/Dmax - 39-63%. 

Bursachitina (Amplichitina) sp. A 
Figs 5A, 15D-E, Tab. 3. 
Description. - B. (Amplichitina) sp. A has a relatively large vesicle in the 
shape of a elongate ellipse, approaching a sub-cylindrical form in some 
specimens. The chamber narrows slightly near the aperture and is sur- 
mounted by a short collar with a wavy edge which flares slightly at the 
aperture. The flanks of the vesicle are weakly convex and maximum 
diameter is attained in the upper half of the length of the vesicle and is 
maintained into the lower third, thus giving a straight-sided aspect. 
Although strongly convex in three dimensional specimens, the base may 
appear flat in compressed individuals. A basal callus is present, but not 
prominent and appears as a small, slightly recessed pit. The surface is 
covered with a fine, felt-like ornamentation, with no definite form or 
pattern. 
Remarks. - In general shape, B. (Amplichitina) sp. A bears a slight 
resemblance to Eisenackitina elongata Eisenack 1972. The specimens 
illustrated by Eisenack (1972b: pl. 33: 15-16) are larger than those from 
the Taravale Formation, but some overlap in size occurs in the lower range. 
Eisenack's species, however, has a short, distinct copula, but this has not 
yet been observed on individuals of B. (Amplichitina) sp. A. 

Eisenackitina ovi$ormis is also of a similar shape (Eisenack 1972aL but 
may be distinguished by the ornamentation which consists of low, raised 
ridges resembling a jigsaw pattern. 
Dimensions. - Taken from three specimens from samples 9T/240.2 and 
9T/272.5: L - 189-260 (mean 218.4); Dmax - 104-140 (mean 122.9); Da 
- 67-91 (mean 81); Da/Dmax - 0.61-0.75; L/Dmax - 1.65-1.86. 

Bursachitina (Amplichitina) sp. B 
Figs 5A, 13H, Tab. 3. 
Description. - This species is variable in size, but has a narrow, elongate 
cylindro-ovoid vesicle ending in a sharply pointed, ogival base. The base 
may display a central pit, or may exhibit a small mucron. Sub-parallel to 
weakly convex flanks emerge as the maximum diameter is found approxi- 
mately 1 /4-1/3 down the length of the vesicle and extends for nearly half 
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the total vesicle length. Flexure is quite distinct and shoulders may be 
developed. A thin, conspicuous collar recurves away from the relatively 
large aperture (i.e. 70-80% of the maximum diameter). The vesicle exterior 
is generally unornamented, but is pitted and irregular - this may be due 
to a deteriorated surface. 
Remarks. - Some individuals of Eisenackitina bohemica have a very 
similar shape, especially those that are seen as transitional to Urnochitina 
urna (Eisenack 1934) (e.g. Paris 1981a: pl. 27: 12). The overall dimensions 
of B. (Amplichitina) sp. B fit within the range of E. bohemica, for example 
the measurements of the population from Saint-Germain-sur-Ay (Paris 
198 1 a: p. 157), except that the apertural diameter relative to the maximum 
diameter is larger in B. (Amplichitina) sp. B. Other differences include the 
cylindrical collar and the appearance of the maximum diameter at the 
basal edge in E. bohemica. 
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This species has been excluded from the genus Urnochitina because of 
the lack of a copula and from the genus Eisenackitina because of the 
unornamented vesicle surface. 
Dimensions. - Taken from two specimens from samples 9T/282.3 and 
9T/282.6: L - 138-175; Dmax - 86-100; Da - 56-75; Da/Dmax - 
0.7-0.8; L/Dmax - 1.6-1.8. 

Bursachitina (Amplichitina) sp. C 
Figs 5A-B, 15H, Tabs 3-4. 
Description. - A moderate to large species with a sub-cylindrical to ovoid 
vesicle. The flanks are sub-parallel and the maximum diameter occurs 
between the upper third of the vesicle length and the midpoint of the 
chamber. There is a sudden constriction of the chamber to a relatively 
narrow aperture (Da/Dmax - 0.4), resulting in sloping shoulders; a 
sub-cylindrical collar tops the chamber. The basal margin is well rounded 
and the base is highly convex to sub-conical in shape. A basal callus 
appears as a shallow, circular pit elevated on a protuberance from the 
base. The vesicle surface is smooth or granulate in appearance. 
Dimensions. - Taken from 3 specimens from samples 11T/ 128.5 and 
11T/ 176: L - 139-224 (mean 181.4); Dmax - 78-1 16 (mean 100.5); Da 
- 40.7-51.6 (mean 46); L/Dmax - 1.7-1.9; Da/Dmax - 0.40-0.44. 

Bursachitina (Amplichitina) sp. D 
Figs 5B, 151, Tab. 4. 
Description. - This species has a moderate sized sub-cylindrical to ovoid 
vesicle, with maximum diameter near the middle of the chamber. The 
flanks are weakly convex and the chamber narrows slightly towards the 
aperture, where straight edged collar is present but not well developed. 
The basal margin is broadly rounded, leading to a broad concave base, 
with the basal callus appearing as a slight indent at the centre. The test 
wall is relatively thick and the exterior is smooth. 
Remarks. - The nondescript shape of the vesicle means that it is super- 
ficially similar to a number of species. Lack of any indication of ornament 
precludes inclusion with B. (B.) ngarigo sp. n., B. (B.) sp. aff. krizi, 
Eisenackitina sp. C ,  E. subditiva sp. n., and E. oviJormis. This species can 
also be distinguished from E. subditiva by the absence of a well developed 
collar and differs from E. ovgormis by being much larger. 
Dimensions. - Taken from four specimens from samples 1 lT/ 172 and 
11T1176: L - 125-176 (mean 147.7); Dmax - 107-142 (mean 119.8); Da 
- 56-86 (mean 69.1); L/Dmax - 1.1-1.3; Da/Dmax - 0.5-0.6. 

Genus Calpichitina Wilson & Hedlund 1964 
Calpichitina? sp. 
Figs 5A, 16G-H, Tab. 3. 
Description. - This species has a small, sub-spherical to lenticular 
vesicle. The aperture is moderate in size and is surrounded by a 'rolled' lip. 
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The vesicle surface is smooth; no basal callus or operculum has been 
observed. The sides of the chamber are indented (see Fig. 16G-H) demon- 
strating some lateral aggregation, but it is uncertain whether this is a 
primary feature, or whether it occurs as a result of disaggregation of the 
vesicles and subsequent compaction. As no operculum has been observed 
it is impossible to verify the presence of chainlike structures. 
Remarks. - Poor preservation of the vesicles precludes any meaningful 
comparison and the absence of an operculum makes generic assignment 
uncertain. 
Dimensions. - Taken from two specimens from sample 1 1T/ 12 1.4: L - 
36-65; Dmax - 56-99; Da - 32.0-47.6; L/Dmax - 0.64-0.66; Da/Dmax 
- 0.484.57. 

Genus Eisenackitina Jansonius 1964 
Emended diagnosis (modified from Paris 1981a). - Species of Eisenac- 
kitina have a subcylindrical, ovoid or weakly conical chamber. No neck can 
be discerned, but a collar is generally present. The basal margin is 
rounded and maximum diameter is usually situated near the aboral 
margin, leading to a flat or convex base which may have a protuberance 
at  the centre. A short mucron is generally present and may be represented 
by a shallow, circular pit. The operculum is discoid and is located near the 
edge of the collar. The thick test is ornamented with isolated spines, cones 
or tubercles, or fused spines; these may be eroded to form sharp ridges, 
or low, rounded rugae and commonly forms a polygonal pattern can by 
interlocking of the ridges and rugae. 
Remarks. - Studies of the Emsian fauna from the Taravale Formation 
have revealed a number of new species with general characteristics ident- 
ical to those of Eisenackitina, but with more complex ornamentation. 
Indeed the intraspecific variation of one species, E. subditiva sp. n., ranges 
from simple and bifurcate spines to fused spines and sharp ridges within 
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the one population. In a few cases it is clear that some of the more dramatic 
changes in ornamentation may be simply due to erosion of the vesicle 
surface. 

Bursachitina (Amplichitina) is the closest genus and may be differen- 
tiated by less developed ornamentation, i.e. smooth, spongy, felt-like, 
reticulate or granular. 

Eisenackitina birubi sp. n. 
Figs 5B, 16A-F, Tab. 4. 
Holotype: NMV P138583 (Fig. 16A-B). 

Type horizon and locality: Taravale Formation, 343.3 m above the base of the Gelantipy Road 
section (sample number 16T/ 124) at Buchan, Victoria, Australia. 

Derivation of name: From the Australian Aboriginal word birubi, meaning Southern Cross, 
referring the type locality in the Southern Hemisphere. 

Diagnosis. - A species of Eisenackitina with a subcylindrical to subconi- 
cal vesicle and a flat to weakly convex base. The ornament has a clearly 
discernible reticulate form. 
Description. - Eisenackitina birubi has a relatively wide sub-cylindrical 
to subconical vesicle narrowing slightly towards the aperture. Maximum 
diameter is located near the midpoint of the chamber, or in the lower third. 
No neck is apparent and there is thus no flexure. A small collar with a 
crenulate edge may be present. The basal margin is blunt or broadly 
rounded and the base varies from flat to weakly convex. There is a 
relatively wide basal callus, appearing as a central pit, surrounded by a 
raised ridge. Surface ornamentation displays a clear reticulate pattern, 
varying from thick and spongy to a series of intersecting, low ridges. 
Remarks. - Extremes of intraspecific variation of this species overlap 
with Eisenackitina warnangatte sp. n. and Bursachitina (Amplichitina) 
jaimathang sp. n. in size and shape. In both cases the reticulate pattern 
of the ornamentation serves to differentiate E. birubi from the other two 
species. E. warnangatte also differs in having the basal callus elevated 
away from the base and in having a slightly narrower aperture (Da/Dmax 
- 0.45-0.63 for E. warnangatte; Da/Dmax - 0.50-0.75 for E. birubi). 
Fig. 17 demonstrates the relationship between B. (A.) jaimathang and E. 
birubi; although they are very close, E. birubi has a slightly longer vesicle. 
Dimensions. - Taken from eleven specimens from samples 15T/ 146.6, 
16T/ 124 and 16T.128: L - 138-228 (mean 190); Dmax - 96-155 (mean 
119.6); Da - 55-99 (mean 74); L/Dmax - 1.40-1.75; Da/Dmax - 
0.50-0.75. 

Eisenackitina hebeta sp. n. 
Figs 5B, 18A-C, Tab. 4. 
Holotype: NMV PI38587 (Fig. 18A-B). 
Type horizon and locality: Taravale Formation, 176.5 m above the base of the Gelantipy Road 

section (sample number 11T/ 179) at Buchan, Victoria, Australia. 
Derivation of name: From the Latin hebetis, meaning blunt, dull; blunt refers to the rounded, 

convex base and dull refers to the generally unexciting shape. 
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Diagnosis. - A species of Eisenackitina with a relatively large subcylind- 
rical to subconical vesicle and a large callus dominating the base (this may 
be either inverted or everted). Minute cones, verrucae or rugae cover the 
vesicle surface. 
Description. - This species has a relatively large (L - 194-228 pm), 
subcylindrical to subconical vesicle. Maximum diameter occurs near the 
centre or in the lower third of the vesicle and there is a slight narrowing of 
the chamber towards the aperture (Da/Dmax - 0.58-0.80). The collar is 
subcylindrical or may flare slightly with a flat or crenulate edge. The 
operculum, when present, is domed and has a roughened appearance. A 
well-rounded basal edge leads to a base which may be flat, with an inverted 
basal callus, or may be moderately convex with an everted callus. In either 
case the callus is very large (Dcallus - 30-43 pm) and dominates the base. 

Minute cones, verrucae or rugae may cover the surface, though vesicles 
with eroded surfaces may appear smooth. The ornamentation decreases 
in prominence towards the aperture and is absent on the collar and basal 
callus. 
Discussion. - The size and shape of this species is close to that of a 
number of taxa. Desmochitina oblonga Taugourdeau & Jekhowsky 1960 
(Taugourdeau & Jekhowsky 1960: fig. 101) may be distinguished by its 
more convex base and smooth surface. Conochitina brevis Taugourdeau & 
Jekhowsky 1960 has a much larger aperture (Da/Dmax - 0.75-1.00; 
measurements were taken from Taugourdeau & Jekhowsky 1960: figs 
47-49). Eisenackitina sp. B from the Taravale Formation is superficially 
similar but differs in having wider vesicle (Dmax - 120-1 37). 
Dimensions. - Taken from five specimens from samples 1 lT/  179, 
l5T/ 146.6, l6T/ 124 and l6T/l28: L - 194-228 (mean 216.3); Dmax - 
103-120 (mean 108.7); Da - 60-86 (mean 70.8); Dcallus - 3 0 4 3  (mean 
39); L/Dmax - 1.9-2.1; Da/Dmax - 0.58-0.80. 

Eisenackitina subditiva sp.  n. 
Figs 4, 5A-B, 19A4, 22A-C, 231, Tabs 1-3. 
Eisenackitina sp.: Winchester-Seeto & Paris 1989: fig. la-f. 

Holotype: NMV P138598 (Fig. 19A-B). 
Type horizon and locality: Taravale Formation, 65.5 m above the base of the BCE section 

(sample number BCE-2) a t  Buchan, Victoria, Australia. 
Derivation of name: From the Latin, subditivus, meaning counterfeit, refemng to the close 

resemblance to Eisenackitina bohemica. 

Diagnosis. - A highly polymorphic species of Eisenackitina with a promi- 
nent basal callus sometimes elevated on a truncated conical protuberance 
from the base. Minute and densely spaced ornamentation consists of 
simple and bifurcate spines occasionally with elongate bases, eroding to a 
series of cones or low, intersecting ridges. 
Description. - There are many different shape variants of this species; 
chamber shape varies from oviform through sub-cylindrical, sub-conical, 
hemispherical to almost cubic or cylindrical forms. Flanks may be sub- 
parallel, or range from weak to strongly convex and shoulders may be 
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weakly expressed, sloping or well developed. The maximum diameter is 
rarely found at the basal edge, it occurs anywhere between the upper third 
of the vesicle to low in the middle third. The basal edge is broadly rounded 
and the base may be flat, concave or convex and may have a truncated 
conical protuberance. A prominent scar dominates the base and may be 
sunken within slight circular ridge at the edge of the callus. 

A conspicuous collar often surmounts the vesicle and generally recur- 
ves away from the operculum. The width of the collar varies enormously, 
but in many cases its absence is caused by the stripping away of external 
layer of the vesicle. The collar edge may be smooth or slightly crenulate. 
When present, the operculum is flat to slightly dome-shaped, and may sit 
at  the extreme edge of the chamber or be located within the collar. 

E. subditiva has an unusual surface sculpture consisting of minute, 
simple and bifurcate spines, some with elongate bases. These spines may 
intersect to form interlocking ridges, and, when eroded, the surface 
frequently resembles a hedge maze. Further erosion creates a faint granu- 
lar texture, and at  the extreme, a smooth surface. The densest covering 
occurs at the aboral margin, thinning towards the collar; both the collar 
and basal callus are smooth. 
Remarks. - E. subditiva presents a number of shape variants that closely 
resemble those observed in E. bohemica (e.g. Eisenack 1972b: pl. 33: 1-14, 
and De Bock 1982: pl. 3: 1-6). However E. subditiva has an even greater 
range of intraspecific variation (see Figs 19A-J, 22A-C). 

The size and general proportions of E. subditiva are almost indistin- 
guishable from those of E. bohemica from France and Bohemia described 
by Paris ( 198 1 a), and those depicted by Eisenack (1972b), however indi- 
viduals of E. subditiva are larger than those from the Montagne Noire (De 
Bock 1982). Although E. bohemica is very similar to E. subditiva, the latter 
can be distinguished by the shape of the collar; where E. bohemica has a 
subcylindrical collar (Paris 1981: pp. 155-156), the collar of E. subditiva 
flares, presenting a recurved aspect. 

The main distinguishing feature of this new species is the form of the 
ornamentation; E. bohemica has relatively long, sparsely set discrete, 
simple spines. In contrast, E. subditiva has interlocking, bifurcate spines, 
with elongate bases in addition to the simple ones. This difference can also 
be detected in specimens with eroded surfaces - the ornament of E. 
bohemica erodes to form individual cones or tubercles (e.g. Paris 1981a: 
pl. 27: 15-19), whereas the vesicle surface of E. subditiva may display a 
faint granular texture, but more often has a jig-saw appearance of low 
ridges. 

Laufeld (1974: p. 123) alludes to the problem of similar morphologies, 
suggesting that the close resemblance of some species to others of a 
different age is related to 'having counter-parts in similar environments', 
implying that some elements of shape may be a result of convergent 
evolution. This is particularly true for species with a simple morphology, 
where subtle differences are difficult to detect. E. bohemica and E. subditi- 



ACTA PALAEONTOLOGICA POLONICA (41) (2) 209 

v a  have been distinguished almost entirely on the ornamentation, if the 
exterior of the vesicle is badly damaged, or the surface is coated or eroded, 
the two species are difficult to separate, thus it is important to have a 
number of well-preserved specimens before a decision can be confidently 
made. 

I t  is difficult to determine whether the smooth surface on some speci- 
mens from the Gelantipy Road section is caused by erosion of the 
periderre, or by the addition of some organic coating - this surface is 
observed only on specimens from the samples 9T/262.2, 9T/272.2 and 
9T/282.6 (see Fig. 19E, J). 

There is a superficial resemblance between E. subditiva and other 
species from the same assemblage, namely Bursachitina (Bursachitina) 
kumtgo sp. n., Bursachitina [B.) ngarigo sp. n., Bursachitina (B.) talenti sp. 
n., and Bursachitina (Amplichitina) bidawal sp. n. (see Tab. 5). The vesicle 
of E. subditiva is covered with minute, simple and bifurcate spines (many 
with elongate bases). These may erode to form a reticulate pattern, then 
to a faintly granular ornament and finally to a smooth surface. This 
contrasts strongly with the minute, but conspicuous, simple spines, cones 
and verrucae on the vesicle of Bursachitina (B.) kurritgo. Bursachitinu (A.) 
bidawal can be differentiated by its coarsely granular surface and by the 
strong development of shoulders much further down the vesicle. Similarly, 
Bursachitina (B.) talenti is distinguished from E. subditiva by the coarsely 
granular surface and by the more restricted proportions of vesicle length 
versus maximum diameter (L/Dmax ranges from 1 .O-1.3 for B. (B.) talenti 
and 1.1-1.6 for E. subditiva). Finally, Bursachitina (B.) ngarigo exhibits 
only a faint basal scar, quite different to the prominent, definite scar of E. 
subditiva (see Fig. 19A-B). E. subditiva and Bursachitina (A.) bidawal can 
be readily separated from the other three species by considering the 
distribution of length versus diameter of aperture/maximum diameter 
(Fig. 20). Thus a combination of shape, general dimensions and surface 
ornament can be used to obtain a clear definition of each species (see Figs 
20, 21). 
Dimensions. - Taken from 27 specimens from sample BCE-2: L - 108- 
194 (mean 151.3); Dmax - 110-162 (mean 127.7); Da - 53-78 (mean 
66.2); L/Dmax - 0.95-1.60; Da/Dmax - 0.44-0.60. 

Taken from 23 specimens from samples 9T/243, 9T/262.2, 9T/267, 
9T/272.5, 9T/282.3,9T/315.5 and 9T/329.6: L - 112-185 (mean 153.6); 
Dmax - 89-138 (mean 114.6); Da - 42-84 (mean 62.6); L/Dmax - 
1.1-1.6; Da/Dmax - 0.43-0.60. 

Eisenackitina sp. cf. E. subditiva sp. n. 
Figs 5A-B, 22D-F, Tabs 3 4 .  
Description. - These are egg-shaped to sub-conical vesicles with an 
inflated appearance. The maximum diameter occurs near the middle of the 
chamber making the flanks highly convex. The basal edge is well-rounded 
and the base varies from flat to strongly convex. An indistinct, but large 
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basal callus may be present as depressed pit in the centre of the base. The 
aboral half of the vesicle has strongly sloped shoulders but no neck is 
visible. A small, cylindrical or slightly flared collar may be present, but is 
commonly barely discernible. The aperture is generally relatively small 
(Da/Dmax - 0.41-0.58) but may occupy up to 72% of the maximum 
diameter. 

A spongy, reticulate pattern covers the surface of the vesicle, sometimes 
including the collar. This may take on a granular appearance in specimens 
with eroded exteriors. 
Remarks. - The overall appearance and size range is strongly reminis- 
cent of E. subditiva. However, this species represents an extreme of shape 
not seen in E. subditiva. The maximum diameter appears generally higher 
on the vesicle, i.e. near the middle; whereas on E. subditiva the maximum 
diameter is closer to the basal edge. Other important differences are the 
much smaller collar on E. sp. cf. E. subditiva and the presence of surface 
ornament on the collar of several specimens, a feature rarely seen on E. 
subditiva. Surface sculpture has a different appearance on E. sp. cf. E. 
subditiva where it has a smaller and slightly spongy pattern. The close 
match of size and proportions suggests a close relationship between E. 
subditiva and this species, but the two have been separated pending the 
discovery of more specimens. 

A number of individuals of E. bohemica depicted by Taugourdeau & 
Jekhowsky (1960: figs 82, 84-86) closely resemble E. sp. cf. E. subditiva 
in shape. They make no mention of surface sculpture and the relationship 
is therefore difficult to establish. Moreover, these particular individuals are 
Silurian in age. 

Superficially this group resembles Bursachitina riclonensis; however, E. 
sp. cf. E. subditiva is nearly twice the size of B. riclonensis, does not have 
the 'S' shaped flanks described by Paris (1981b: p. 61) and has a reticulate 
surface ornament, not the granular one found on B. riclonensis. 
Dimensions. - Taken from ten specimens from samples 9T/315.5 
1 lT/  176, l l T /  179 and 15T/144.1: L - 122-173 (mean 150); Dmax - 
97-139 (mean 123.6); Da - 56-101 (mean 71.3); L/Dmax - 1.0-1.4; 
Da/Dmax - 46-72. 

Eisenackitina? vieta sp. n. 
Figs 5B, 27E-H, Tab. 4. 
Holotype: NMV PI39229 (Fig. 27G-H). 
Type horizon and locality: Taravale Formation, 181.5 m above the base of the Gelantipy Road 

section (sample number 11T/ 189.5) at Buchan, Victoria, Australia. 
Derivation ofname: From the Latin vietus, meaning shrivelled, wrinkled, referring to the rugae 

pattern of ornamentation giving a faintly wrinkled appearance. 

Diagnosis. - A possible species of Eisenackitina with a squat, inflated 
vesicle, a flat base and very short neck. Fine rugae cover the vesicle surface 
giving a ridged, wrinkled appearance. 
Description. - Eisenackitina? vieta has a moderate to large vesicle with 
chamber that ranges in shape from subconical or funnel-shaped to sub- 
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cubic; chamber flanks may be subparallel, weakly convex or inclined 
towards the aperture. Maximum diameter occurs near the centre of the 
chamber which tapers to a very well-rounded basal edge. The base is flat 
but may also be slightly concave, with a large basal callus appearing as a 
simple circular pit. Flexure varies from indistinct to well defined and 
sloping shoulders may be present. A very short, cylindrical 'neck' tops the 
chamber (Ln/L - gT21%). In deformed specimens this neck may be 
pushed to one side leading to a degree of asymmetry (like a sack of 
potatoes). A small collar may be present and the operculum (only present 
in one specimen) is domed and rough. 

Faint rugae cover the vesicle surface, diminishing in size and coarsen- 
ess from the midpoint of the vesicle to the aperture. 
Remarks. - This species does not fit readily into any established genus; 
the specimens are too large for Bursachitina and the presence of a distinct 
neck and shoulders makes it difficult to conclusively assign the species to 
Bursachitina or Eisenackitina. Assignment to Lugenochitina is possible, 
but the surface ornament is unusual. Eisenackitina has been chosen 
tentatively as the most likely genus. 

Amongst the species from the Buchan area, Eisenackitina warnangatte 
sp. n. is the most likely to be confused, but E.? vieta can readily distin- 
guished by the presence of a short 'neck' and a flat base. 

There is an uncanny resemblance in size and shape to Lugenochitina 
brevicollis Taugourdeau & Jekhowsky 1960 (e.g. Taugourdeau & Jekhow- 
sky 1960: figs 109-1 10; Cramer 1964: pl. 24: 9, lo), but these reports are 
from Middle Ordovician and Silurian localities. Taugourdeau & Jekhowsky 
(1960) make no reference to the ornamentation on the vesicle and Cramer 
erects a subspecies for those specimens with small granules coating the 
surface. Da Costa (1971) assigns specimens with fine tubercles to L. 
brevicollis from the Silurian of the Amazon Basin and the Early Devonian 
(Emsian) of the Paran5 Basin; these specimens are different in size to E.? 
vieta and are poorly illustrated making it difficult to verify their assign- 
ment. 
Dimensions. - Taken from seven specimens from samples 11T/189.5 
and 16T/ 124: L - 152-195 (mean 170.7); Ln - 15-32 (mean 20.3); Dmax 
- 104-151 (mean 124.2); Da - 41-76 (mean 58.1); L/Dmax - 1.3-1.5; 
Da/Dmax - 0.39-0.69; Ln/L - 9-21%. 

Eisenackitina warnangatte sp. n. 
Figs 5B, 23E-H, Tab. 4. 
Holotype: NMV PI38606 (Fig. 23E-F). 
Type horizon and locality: Taravale Formation, 173.2 m above the base of the Gelantipy Road 

section (sample number 11T/ 172) at Buchan, Victoria, Australia. 
Derivation of name: Named for an Aboriginal tribe living in areas adjacent to the Buchan 

Caves, the Warnangatte. 

Diagnosis. - A species of Eisenackitina with a sub-conical to club-shaped 
chamber. The chamber flanks are straight from the maximum diameter to 
the collar and are inclined towards the aperture. The base is convex with 
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the central, flattened part raised slightly. Tiny verrucae and rugae cover 
the surface of the vesicle. 
Description. - The chamber is sub-conical to club-shaped with inclined 
flanks that are straight from the base of the collar to the maximum 
diameter. There is no distinct neck and no shoulders are apparent. The 
apical angle is generally less than 40, but some rare exceptions range up 
to 46. A very short collar (Lcoll - 5-10 pm) may be present and this may 
flare slightly at  the oral edge. Maximum diameter occurs in the lower third 
of the vesicle, near the basal edge. A flattened base occurs in compressed 
specimens, but it is usually highly convex. The basal callus appears as a 
smooth, raised mound with a flattened top, and is relatively large (Dcallus 
- 20-41 ym). 

Ornamentation consists of faint, minute verrucae and rugae covering 
the entire surface, except the basal callus and collar. 
Remarks. - As is generally the case with species of Eisenackitina, this 
species resembles a number of other taxa. E. warnangatte shows some 
similarity to E. subditiva sp. n., but is easily distinguished by the much 
smaller collar and narrower vesicle relative to maximum diameter 
(L/Dmax is 1.5-1.8 for E. warnangatte and 0.95-1.60 for E. subditiva). The 
basal callus is also shaped differently; where the basal callus on E. 
subditiva is sunken within a circular ridge, this is not seen on E. warnan- 
gatte. 

Some silhouettes of Conochitina lagenomopha Eisenack 193 1 show 
features resembling those of E. warnangatte (e.g. Eisenack 1968: pl. 26: 
10-12). The two can be differentiated by the generally straight flanks of E. 
warnangatte, as opposed to the S-shaped vesicle walls of C. lagenomorpha 
and the presence of a raised section in the centre of the base on E. 
warnangatte. B. (Arnplichitinu) jaimathang sp. n. also has a similar form, 
but differs in having a wider vesicle and a more flattened base. 
Dimensions. - Taken from 9 specimens from 1 lT/  172, 1 lT/ 176, 
11T/179, llT/189.5 and 16T/124: L - 185-202 (mean 198.8); Dmax - 
102-133 (mean 119.5); Da - 54-78 (mean 64.3); L/Dmax - 1.5-1.8; 
Da/Dmax - 0.53-0.63. 

Eisenackitina yaraan sp. n. 
Figs 5B, 23A-D, Tab. 4. 
?Desmochitina sp. cf. D. amphorea Eisenack; Pichler 1971: p. 331, pl. 6: 80. 

Holotype: NMV PI38604 (Fig. 23A-B). 
Type horizon and locality: Taravale Formation, 343.3 m above the base of the Gelantipy Road 

section (sample number 16T/ 124) at Buchan, Victoria, Australia. 
Derivation of name: From the Australian Aboriginal word yaraan, meaning White Gum, a 

native tree, referring to the shape of the gum-nut (fruit) that resemble the shape of the 
vesicle. 

Fig. 22. IV\-C. Eisenackitina subditiva sp. n. A-B. Holotype NMV PI38598 from sample 
BCE-2; x 300 (A) and enlargement of lower chamber wall showing minute ornamentation with 
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bifurcate spines (B) x 1000. C. Short, bulbous specimen NMV PI38599 with a large basal 
callus, from sample BCE-2, x 300. OD-F. Eisenackitina-sp. cf. E. subditiva sp. n. D. Specimen 
NMV PI38600 from sample 9T/315.5 x 300. E-F. Specimen NMV PI38601 from sample 
9 T / 3  15.5; x 300 (E) and enlargement of lower chamber wall (F) x 1 100. OG-H. Eisenackitina? 
sp. A, specimen NMV PI38602 from sample 9T/ 166; x 400 (G) and enlargement of collar and 
operculum (H) x 900. OI. Eisenackitina sp. D, specimen NMV P138603, note the peculiar form 
of the ornamentation, from sample 11T/ 176; x 350. 
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Diagnosis. - A species of Eisenackitina with an  ovoid vesicle, a small 
collar and a strongly convex base. The surface is dotted with very fine, 
short, simple spines. 
Description. - Eisenackitina yaraan has an ovoid shaped vesicle. There 
is no apparent flexure and no shoulders. A small, slightly flared collar 
surmounts the chamber. Maximum diameter is located in the lower third 
of the chamber and the base is strongly convex. A small mucron appears 
in profile as a slightly flattened area in the centre of the base; it is a shallow 
depression, surrounded by a raised rim. Surface sculpture consists of a 
relatively sparse sprinkling (approx. 6 / 100 pm2) of fine, very short (Lsp - 
1-2 m), simple spines. 
Remarks. - Amongst the Australian chitinozoans from the Emsian, 
Eisenackitina sp. C is the closest species. The surface ornamentation of 
densely packed, sharp cones on Eisenackitina sp. C serves to differentiate 
the two. 

Eisenackitina yaraan sp. n. is very similar in shape and general 
proportions to Desmochitina sp. cf. D. amphorea, depicted by Pichler 
( 197 1 : pl. 6: 80) from the late Emsian of Germany. The only real difference 
is that the Australian group are slightly larger than those from Germany. 
Pichler (1971) describes the surface as covered with fine granules, and it 
is probable that under light microscopy the very short spines would have 
that appearance. The two species have been only tentatively synonyrnised 
because of this minor disparity in description of the surface. 
Dimensions. - Taken from three specimens from sample 16T/ 124: L - 
139-161 (mean 149.6); Dmax - 136-147 (mean 139.3); Da - 68-83 
(mean 75.4); L/Dmax - 1.0-1.1; Da/Dmax - 0.61-0.69. 
Occurrence. - Taravale Formation (see Fig. 5B); late Emsian Heisdorf- 
Schichten, Germany. 

Eisenackitina? sp. A 
Figs 5A, 22G-H, Tab. 3. 
Description. - This is a small species with a slightly egg-shaped vesicle 
and a strongly convex base. The chamber has a slender, ovoid form and 
the maximum diameter occurs at the mid-length of the chamber or slightly 
below. The chamber narrows to a very short, cylindrical 'neck' (Ln/L - 
7-12% of total vesicle length); the neck varies greatly in diameter, but this 
may reflect breakage and compression of the vesicle. A small collar that 
widens slightly at the aperture may be present, and the collar edge is 
generally straight. 

Better preserved specimens display short, simple spines, or more 
commonly, scars of spine bases. Although not observed on all specimens, 
the spines ap ear to cover the chamber and neck with a maximum density B of 6/lOO pm . 
Remarks. - The closest described species is Lugenochitina sp. cf. L. 
brevicollis Taugourdeau & Jekhowsky 1960 discovered by Legault ( 1973) 
in the Middle Devonian Hamilton Formation of Ontario. This species has 
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Fig. 23. OA-D. Eisenackitina yaraan sp. n. A-B. Holotype NMV PI38604 from sample 
16T/ 124; x 300 (A) and enlargement of lower chamber showing details of ornament (B) x 800. 
C-D. Specimen NMV PI38605 from sample 16T/ 124; x 300 (C) and enlargement of basal 
callus (D) x 800. OE-H. Eisenackitina wamagatte sp. n. E-F. Holotype NMV PI38606 from 
sample 11T/ 172; x 300 (E) and enlargement of the basal area (F) x 800. G-H. Specimen NMV 
P138607 from sample 11T/189.5; x 300 (G) and enlargement of base (H) x 900. 01. 
Eisenackitina subditiva sp. n., specimen NMV PI38608 from sample 11T/ 179; x 300. I 
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an very similar range of shape, size and proportions to the group from the 
Taravale Formation. There are also a number of similarities to L. brevicollis 
depicted by Taugourdeau & Jekhowsky (1960), Cramer (1964) and Da 
Costa (1971). The globular chamber and strongly convex base, the very 
short, cylindrical neck and slight widening of the neck at the aperture are 
common to L. brevicollis and the Australian group. The major difference 
lies in the ornamentation, Legault describes the surface of L. sp. cf. 
brevicollis as 'laevigate'. Cramer (1964: p. 351) notes a granulate surface 
on some specimens of L. brevicoUis and Da Costa (1971: p. 244) describes 
fine tubercules covering the vesicle. However in none of these cases have 
spines been observed on the surface of the vesicle. It is possible that due 
to the very short nature of the spines they may have appeared as tubercles 
under the light microscope, but this is difficult to verify with the illustra- 
tions provided. Interestingly Da Costa's material, with the finely tubercu- 
late ornament was found in Early Devonian strata of the Parank Basin, the 
smooth specimens described by Taugourdeau & Jekhowsky ( 1960) were 
Ordovician and those found by Cramer (1964) were Silurian. It is also 
possible that L. brevicollis has a broken 'neck' and may not really belong 
to Lqenochitina. 

None of the specimens from Buchan are particularly well preserved; 
many display breakage of the chamber near the apertural pole with some 
showing evidence of a collar. The small number of specimens makes it 
difficult to be positive that this 'neck' is not a broken segment of some 
longer structure as would be seen in an species of Angochitina or Gotlan- 
dochitina. Nonetheless the presence of a collar strongly suggests that this 
'neck' is merely a relatively short narrowed region of the chamber. The 
presence of spinose ornamentation raises further complications with the 
generic placement of this species. Although it is closest to Lagenochitina 
sp. cf. L. brevicoUis, the presence of spines suggests that it does not belong 
to that genus; Paris ( 198 1 : p. 242) noted that Lagenochitina has no spines, 
bristles or tubercles. The next, closest taxon is Eisenackitina, but this 
genus has no differentiated neck, and has the maximum diameter near 
the basal edge (Jansonius 1964: p. 912), quite unlike the species from 
Victoria. The Taravale group has been tentatively placed in the genus 
Eisenackitina as the closest possible alternative, but there remains uncer- 
tainty as to the most appropriate generic placement. 
Dimensions. - Taken from five specimens from samples 9T/166. 
9T/213.8, 9T/226.8 and 9T/182.3: L - 96-122 (mean 109); Ln - 7-15 
(mean 10); Dmax - 60-81 (mean 69.8); Dn - 24-41 (mean 33.2); Dmax/L 
- 0.59-0.66; Dn/Dmax - 36-58%. 

Eisenackitina sp. B 
Figs 5B, 24C, Tab. 4. 
Description. - A subcylindrical vesicle with weakly convex flanks in- 
clined slightly towards the aperture characterises this species. The maxi- 
mum diameter occurs in the lower third of the chamber, but not at the 
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Fig. 24. OA-B, H. Eisenackitina sp. C, specimen N W  P138609 from sample 11T/ 176; x 300 
(A) and enlargements of chamber wall showing minute, sharp cones (B) x 1400 and basal 
callus (H) x 900. OC. Eisenackitina sp. B, specimen NMV P138610 from sample 11T/ 172; x 
300. OD-E. Eisenackitina sp. E, specimen NMV PI3861  1 from sample 15T/ 146.6; x 300 (Dl 
and enlarged view of collar (E) x 1000. OF. Fungochitina? sp., specimen NMV PI38612 from 
sample 16T/71.7; x 350. OG. Eisenackitina sp. F, specimen NMV PI38613 from sample 
l6T/  124; x 250. 
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aboral edge. A short, but distinct collar surmounts the vesicle, flaring 
slightly away from the aperture. The basal margin is blunt to moderately 
sharp, leading to a flat or weakly concave base, with a small basal callus. 
Surface ornamentation has a faintly polygonal structure, possibly the 
remnants of rugae or even spines. 
Remarks. - There is a great deal of similarity in outline and size with 
Conochitina brevis and C. brevis var. conica (Taugourdeau & Jekhowsky 
1960: figs 47-49). The maximum diameter of Eisenackitina sp. B is, 
however, larger (Dmax is 125 ym for Eisenackitina sp. B and 100 ym for 
C. brevis) and this is reflected in the relative proportion of length to 
maximum diameter (L/ Dmax is 1.5-1.8 for Eisenackitina sp. B, 2.0-2.1 for 
C. brevis, measurements were taken from figs 47-48 in Taugourdeau & 
Jekhowsky 1960). Despite a superficial resemblance, Eisenackitina sp. B 
is larger than Eisenackitina subditiva sp. n. and can also be differentiated 
by the presence of a distinct and generally large collar on E. subditiva. 

Dimensions. - Taken from four specimens from samples 1 lT/ 172, 
11T/ 176 and 11T/ 179: L - 184-219 (mean 201); Dmax - 120-138 (mean 
125); Da - 77-90 (mean 85.5): L/Dmax - 1.5-1.8; Da/Dmax - 0.64- 
0.75. 

Eisenackitina sp. C 
Figs 5B, 24A-B, H, Tab. 4. 

Description. - Eisenackitina sp. C has an oviform to sub-conical vesicle, 
narrowing slightly towards the oral end. The vesicle is always longer than 
wide and the maximum diameter may be found a t  the mid-length of the 
chamber or in the lower third, but not at the aboral edge. A distinct, flared 
collar surrounds the aperture and sloping shoulders may appear on some 
specimens. The basal edge is well-rounded and the base may be flat or 
indented in the centre of the base, or may be convex with the basal callus 
elevated (i.e. the callus may be pushed into the vesicle or may be everted). 

Ornamentation consists of a moderately dense covering of sharpened 
2 simple cones or tubercles, resembling pimples (i.e. 12 cones per 100 pm 1. 

Occasionally two or three cones are linked, giving an elongate base. As the 
surface erodes it takes on a coarse, pimply appearance and ultimately a 
smooth surface. 

Remarks. - In many ways Eisenackitina subditiva sp. n. is very similar. 
The size and shape of the two species overlap to a considerable extent, 
except for the diameter of the aperture which is slightly wider, relative to 
maximum diameter on Eisenackitina sp. C (see Fig. 25). Ornamentation, 
however, easily distinguishes the two species, where E. subditiva has 
simple and bifurcate spines, eroding to a pattern of low, intersecting 
ridges, Eisenackitina sp. C is covered with coarse, sharp cones and 
tubercles, giving a 'pimply' appearance on eroded surfaces. The ornament 
is also denser on E. subditiva with 18-20 spines per 100 pm2 compared to 
12 cones per 100 ym2 on Eisenackitina sp. C. 
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Fig. 25. Intraspecific variation of 
vesicle proportions of Eisenac- 
kitina subditiua sp. n. (open 
squares) and Eisenackitina sp. C 
(black diamonds). APERTURE DlAMETERlMAXlMUM DIAMETER 

Some specimens of Eisenackitina bohemica bear a resemblance to 
Eisenackitina sp. C, especially in ornamentation (e.g. those figured by De 
Bock 1982: pl. 4: 1-7, pl. 5: 1-6). The two species differ, however, in shape, 
with Eisenackitina sp. C never having the maximum diameter at the basal 
edge, as observed on E. bohemica. Eisenackitina sp. C also has a relatively 
wider aperture (Parisl98la: p. 155, notes that Da/Dmax is 0.46 for E. 
bohemica, while 0.64 for Eisenackitina sp. C). 

Superficial similarities with Eisenackitina ovi$ormis Eisenack are ap- 
parent (e.g. Eisenack 1972a, b), but the two can be differentiated by the 
larger size and coarser ornamentation of Eisenackitina sp. C. 

Dimensions. - Taken from six specimens from sample 11T/ 176: L - 
159-174 (mean 166.6); Dmax - 102-122 (mean 115); Da - 59-95 (mean 
73.6); L/Dmax - 1.4-1.6; Da/Dmax - 0.50-0.78. 

Eisenackitina sp. D 
Figs 5B, 221, Tab. 4. 

Description. - This species of Eisenackitina has an ovoid, globose 
vesicle, with distinct flexure and the maximum diameter situated near the 
aboral margin. The flanks are strongly convex in the lower half of the 
chamber, but are inclined towards a relatively narrow aperture. The 
chamber is topped with a wide, gently flared collar. A broadly rounded 
aboral margin leads to a convex base and the basal callus may be elevated 
on a protuberance. Surface sculpture is distinctive and consists of fine or 
coarse curved ridges, infrequently intersecting to give a faint reticulate 
pattern. The ornamentation is most noticeable on the aboral part of the 
chamber, and no pattern can be discerned on the collar. 

Dimensions. - Taken from three specimens from samples 11T/176, 
l lT/179 and 16T/124: L - 134-145 (mean 140.7); Dmax - 92-118 
(mean 105); Da - 42-63 (mean 55); L/Dmax - 1.2-1.5; Da/Dmax - 
0.31-0.57. 
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Tab. 5. Major differences between five species : Bursachitina (Bursachitina) ngarigo sp. n., 
Bursachitina [Bursachitina) talenti sp. n., Bursachitina [Amplichitina) bidawal sp. n., Bursa- 
chitina (Bursachitina) kunitgo sp. n. and Eisenackitina subditiua sp. n. 

coarsely granulate and is re- 
ticulate in B. (B.) ngarigo 

DaIDmax is 0.474.68 in B. 
(B.) ngarigo and 0.58-0.75 
for B. (B.) talenti 

B. (B.) ngarigo has no fle- Da/Dmax is 0.58-0.75 forB. 
xure or shoulders (B.) talenti and 0.39-0.63 

for B. (A,) bidawal 

L/Dmax is 1.C-1.3 for B. (B) 
talenti and 1.4-1.6 for B. 
(A,)  bidawal 

-- - - 

B. (A.) bidawal B. (B.) kum'tgo 

B. (B.) kunitgo has less 
well developed shoul- 
ders 

LDmax is 1.4-1.6 for 
B. (A,) bidawal and 
1.1-1.2 for B. (B.) kur- 
&PO 

B. (B.) kum'tgo 

Eisenackitina s p .  E 
Figs 5B, 24D-E, Tab. 4. 
Description. - This species has a short, squat vesicle with a truncated 
conical or ovoid shape. The maximum diameter occurs at the mid point of 
the chamber and the flanks vary from strongly to weakly convex. Flexure 
is indistinct and the vesicle is topped with a collar that may flare gently. A 
broadly rounded basal margin leads to a flat or convex base where the 
basal callus appears as  a wide, shallow pit. The surface is covered with 

Surface of B. (B.) kurritgo 
has minute cones/spines or 
vemccae; B. (B.) ngarigo 
has a reticulate surface 

E. subditlva 

Fig. 26. R4-D. Bursachitina [Bursachitina) sp. A. A-B. Specimen NMV PI38614 from sample 
15T/ 144.1; x 300 (A) and enlargement of collar and operculum (B) x 700. C-D. Specimen 

Length of B. (B.) talenti is 
136163 microns; lcngth of 
B. (B.) kum'tgo is 108-146 
microns 

Surface of E. subditiva has 
minute spines; this erodes to 
a reticulate surface, similar 
to the surface of B. (B.) nga- 
ngo 

Basalscmisveryprominant 
on E. subditiva (see Fig. 
20A) 

B. (B.) kurritgo has mi- 
nute cones and vmu- 
cae; B. (A.) bidawal is 
coarsely granulate 

Surface of B. (B.) talenti is 
coarsely granulate, whereas 
E. subditiva is covered with 
minute spines 

WDrnax is 1.0-1.3 for B. 
(B.) talenti and 1.1-1.6 for 
E. subditiva (see Fig. 2OA) 

Surface of B. (B.) talen- 
ti is coarsely granulate; 
E. subditiva has minute 
spines. 

Shoulders are more de- 
veloped and occur lo- 
wer down the vesicle of 
E. subditiva 

Surface of B. (B.) kur- 
ritgo has minute cones 
or simple spines; E. 
subditiva has simple 
and bifurcate spines 

LDmax is 1.1-1.2 for 
B. (B.) kurritgo and 
1 .l-1.6 for E. subditiva 
(see Fig. 20A) 
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PI38615 from sample 16T/ 128; x 300 (C) and enlarged view of basal callus and ornament 
(D) x 800. OE-F. Gotlandochitina sp. C, specimen NMV PI38616 from sample 8T/50.0; X 300 
(F) and enlargement of mid-chamber wall (E) x 1200. OG. Gotlandochitina sp. B, specimen 
NMV PI38617 from sample BCE 11; x 300. OH-I. Gotlandochitina sp. A, specimen NMV 
PI38618 from sample BCE 11; x 300 (H) and enlargement of lower chamber wall showing 
spine-form and linear arrangement (I) x 600. 
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spines conjoined to form an ornament of thickly matted ridges that erodes 
to form an interlocked polygonal pattern. 
Remarks. - There is a clear resemblance in shape to between this species 
and Bursachitina bursa (e.g. Eisenack 1972a: pl. 18: 22-23 and Diez & 
Cramer 1978: figs 44-45). Eisenackitina sp. E is, however, much larger and 
has a distinctive ornament. 
Dimensions. - Taken from two specimens from samples 15T/ 144.1 and 
15T/146.6: L - 126-138; Dmax - 118-159; Da - 81-95; L/Dmax - 
0.9-1.1; Da/Dmax - 0.64.7. 

Eisenackitina sp. F 
Figs 5B, 24G, Tab. 4. 
Description. - This species is characterised by the elongate, very narrow, 
subcylindrical vesicle, with a slightly constricted neck area. The maximum 
diameter occurs in the upper third of the chamber, and the flanks are 
subparallel from there to the basal edge. There is only a gentle flexure, with 
marginally inclined flanks towards the aperture, where a small collarette 
is present. The basal edge is broadly rounded, the base is flat and only 
slightly indented at the basal callus. Surface ornament is rugate, with 
small spine-like 'peaks'. The ornamentation diminishes in scale towards 
the collar. 
Remarks. - The large size and narrow vesicle separate this species from 
all others. It is also possible that this represents a teratological form of E. 
hebeta sp. n. 
Dimensions. - Taken from two specimens from sample 16T/124: L - 
217-253; Dmax - 88-97; Da - 53-54; L/Dmax - 2.5-2.6; Da/Dmax - 
0.55-0.62. 

Genus Fungochitina Taugourdeau 1966 
Fungochitina? sp. 
Fig. 24B, F, Tab. 4. 
Description. - This species is characterised by a subspherical to sub- 
conical chamber. Flexure is distinct and the chamber is topped by a short, 
subconical neck (Ln/L - 0.3). A small, flared collar is present. The base 
is strongly convex, possibly exaggerated by almost total compression of the 
chamber. Evidence of spinose ornament covering the vesicle can be seen 
in the broken spine bases. These indicate a fairly dense covering and 
occasionally, simple isolated spines are observed. 
Remarks. - This species of Fungochitina resembles specimens of 
Sphaerochitina schwalbi Collinson & Scott 1958 (e.g. Grignani 1967: pl. 2: 
16). While the size and general proportions overlap with S. schwalbi 
(Collinson & Scott 1958: p. 22), the lack of intact ornament means that it 
is not possible to verify the relationship between the two species. 

-+ 
Fig. 27. OA-B. Gotlandochitina sp. D, specimen NMV P138619 from sample 9T1166; x 300 
(A) and enlarged view of lower neck (B) x 900. CIC-D. Gotlandochitina marettensis Paris 1980, 
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specimen NMV PI38620 from sample 8T/50.0; x 300 (C) and enlargement of lower vesicle 
wall (D) x 1500. OE-H. Eisenackitina? vieta sp. n. E. Specimen showing asymmetrical 
distortion NMV P138621 from sample 16T/124; x 300. F. Specimen displaying large basal 
callus NMV PI38622 from sample 16T/ 124, x 300. G-H. Holotype NMV PI39229 from sample 
11T/ 189.5: x 300 (H) and enlargement of chamber wall showing ornament (G) x 1200. 
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Fungochitina? sp. has been only tentatively placed in this genus as it 
lacks ornamentation and the chamber shape is difficult to discern. 
Measurements. - Taken from one of the two available specimens from 
sample 16T/71.7: L - 114; Ln - 34.5; LC - 79.5; Dmax - 87;Da - 39; 
L/Dmax - 1.9: Ln/L - 0.3. 

Genus Gotlandochitina Laufeld 1974 
Gotlandochitina marettensis Paris 198 1 a 
Figs 5A, 27C-D, Tab. 2. 
?Angochitinu bijurcata Collinson & Schwalb; Da Costa 1971: p. 224: 14. 

?Gotlandochitinasp. aff. marettensis Paris; Paris 1981b: p. 66, pl. 5: 13. 

?Gotlandochitina marettensis var. goIiathParis; Paris 1981a: p. 265, pl. 36: 1 ,  2. 

Remarks. - The size and shape of the vesicle is similar to that described 
and depicted by Paris (1981a, b), except that the chamber has a more 
slender, ovoid form and the base is generally more convex than that found 
in the French group. 

The ornament is greatly eroded, with only a few spines preserved and 
consequently this species has been only tentatively synonymised with G. 
marettensis var. goliath. The few spines left intact are predominantly 
bifurcate and are restricted to middle part of the chamber; no spines have 
yet been found on the neck on the Australian specimens. Little evidence of 
a linear arrangement of spines or even of spine-bases has been observed on 
the individuals from the Taravale Formation but this may be a result of 
breakage of the vesicle or it may be due to poor preservation of the surface. 
Dimensions. - Taken from two specimens from sample 8T/50.0: L - 
167-187; LC - 109; Ln - 58-78; Dmax - 75-78; Dn - 30.6; Lsp - 8.5; 
Ln/L - 0.35-0.42; L/Dmax - 2.1-2.5. 
Occurrence. - Taravale Formation, Emsian (Fig. 5A, Tab. 2); ?late Em- 
sian Formation des Marettes, France. 

Gotlandochitina sp. A 
Figs 4, 26H-I, Tab. 1. 
Description. - The single specimen recovered from this sample is poorly 
preserved, showing considerable erosion of surface detail and partial flat- 
tening. The chamber is broadly ovate, with a convex base and no apparent 
basal edge. Flexure is inconspicuous and the neck is subcylindrical. 

Ornamentation consists of robust spines on the chamber and lower 
part of the neck. The position of the scars from broken spines suggests a 
strong, linear pattern, thereby placing the species in the genus Gotlando- 
chitina. Both simple and bifurcate spines have been observed. 
Remarks. - Gotlandochitina sp. A resembles Angochitina caeciliae Paris 
1976 in overall shape and in the form of the spines, however, A. caeciliae 
shows no linear arrangement of ornamentation. This species also shows 
some similarity to Angochitina kurnai sp. n., but differs in having bifurcate 
spines amongst the simple ones and in lacking the hollow 'triangular' 
appearance of the spines on A. kurnai. 
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Dimensions. - Taken from the single specimen available: L - 160; LC - 
88; Ln - 71; Dmax - 62; Dn - 24; Lsp - 17; Ln/L - 0.45; L/Dmax - 
2.6; Dmax/Dn - 2.5. 

Gotlandochitina sp. B 
Figs 4, 26G, Tab. 1. 
Description. - This species has a relatively large vesicle and a slender, 
ovoid chamber with maximum diameter at the mid-point of the chamber 
length. An inconspicuous flexure tapers to a short neck, occupying less 
than half the length of the vesicle (Ln/L - 0.35-0.42). The neck is 
relatively narrow, but spreads out towards the aperture, giving a sub-coni- 
cal appearance to the upper part of the neck. The base is strongly convex. 

No ornamentation has been preserved intact, but a number of promi- 
nent scars indicate that the spines occurred in rows (8-10 per vesicle) on 
the chamber and neck. Some scars show evidence of possible double 
insertion of spines indicating a bipodal form. 
Dimensions. - Taken from two of the three available specimens from 
samples BCE 11 and BCE-5.5: L - 21 1-215; LC - 125-138; Ln - 73-90; 
Dmax - 73 (both); Dn - 34 (both); Ln/L - 0.35-0.42; L/Dmax - 2.9 
(both). 

Gotlandochitina sp. C 
Figs 5A, 26E-F, Tab. 2. 
Description. - All individuals of this species are distorted somewhat by 
compression of the vesicle. In general the chamber has a slender, ovoid 
shape, with a gentle flexure and inconspicuous shoulders. The neck is 
cylindrical to sub-cylindrical and occupies between a quarter to less than 
half the total length of the vesicle (i.e. Ln/L - 0.23-0.39). A thin collar 
flaring slightly at the aperture, can be found on some specimens and it 
may display a crenulate edge. 

Fine spines of a medium-length are dispersed over the chamber and 
neck, but do not occur on the collar. These spines are dominantly simple, 
but some are bifurcate near the distal end. Many of the spines are curved 
or may be bent close to the end. Ornamentation is best presemed where 
the vesicle is 'indented', thus offering some protection and it is difficult to 
determine the pattern of spine dissemination. The scars left by broken 
spines and the few spines remaining intact suggest that they occurred in 
rows, thus the group has been placed in the genus Gotlandochitina. 
Remarks. - Eisenack (1968) figures some examples of the Silurian 
species Angochitina demebarbata Eisenack 1968 that resemble speci- 
mens of Gotlandochitina sp. C (e.g. Eisenack 1968: pl. 28: 33). The range 
of size, shape and spine-form of the two species overlap. However, the 
spines of Gotlandochitina sp. C differ in being shorter, finer and in not 
displaying the entangled distal ends described by Eisenack (1968: p. 178). 
There is also no evidence of a linear arrangement of spines on A. dense- 
barbata. 



Dimensions. - Taken from two specimens from sample 8T/50: L - 
125-173; LC - 96-105; Ln - 29-68; Dmax - 49-58; Dn - 21-31; Lsp - 
7-10; Ln/L - 0.23-0.39; L/Dmax - 2.5-3.0. 

Gotlandochitina sp. D 
Figs 5A, 27A-B. 
Description. - Gotlandochitina sp. D has a large, cylindro-ovoid vesicle. 
The slender, ellipsoid chamber leads gently to a sub-cylindrical neck, with 
an indistinct flexure and sloping, inconspicuous shoulders. Maximum 
diameter occurs near the mid-length of the chamber. A collar with a 
crenulate edge may be present. The base is generally strongly convex but 
may become slightly flattened with compression of the vesicle. 

Ornamentation consists of fine, short spines arranged in rows parallel 
to the axis of symmetry. The spines are relatively sparsely distributed 
(34 /100  CLm2) over the vesicle, becoming shorter on the neck. Simple, 
bifurcate or multifurcate spines occur, with up to two branchings being 
visible. Branching may occur on a short stem similar to a candelabra, or, 
more commonly, from the base in an antler-like fashion. 
Remarks. - Gotlandochitina sp. D resembles Gotlandochitina marettensis 
var. goliath Paris 1981 in having a large size and fits into the range of 
shapes depicted by Paris (1981a, b). The main differences are the much 
shorter spine-length, the presence of multifurcate spines and the propor- 
tionally shorter neck of Gotlandochitina sp. D (i.e. for Gotlandochitina 
marettensis var. goliath Ln/L is 0.38-0.55, while for Gotlandochitina sp . D 
Ln/L is 0.25-0.38). Some specimens of Gotlandochitina kutjala Winches- 
ter-Seeto 1993 are also similar; Gotlandochitina sp. D, can distinguished 
by the relatively shorter neck and the presence of maximum diameter at 
approximately the midpoint of the chamber length, rather than lower on 
the vesicle. The presence of antler-like bifurcate and multifurcate spines 
on Gotlandochitina sp. D also serves to differentiate the two. 

This is most probably a new species, however the small number of 
specimens and the poor presenration leaving no individual with shape or 
ornamentation intact makes a new species assignment risky. 
Dimensions. - Taken from four specimens from samples 9T/166 and 
9T/213.8: L - 163-196 (mean 180.5); LC - 111-129 (mean 122.1); Ln - 
41-70 (mean 58.4); Dmax - 57-77 (47.9) (note: all vesicles are distorted); 
Dn - 34-37 (mean 36.5); Lsp - 5-8 (mean 6); Ln/L - 0.25-0.38; L/Dmax 
- 2.3-2.9. 

Conclusions 

(1) Seven chitinozoan assemblages have been recovered from the Ta- 
ravale Formation. On a local basis, the assemblages are stratigraphically 
useful as they sub-divide the sections into quite small time units. 
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(2) With conodont studies giving a firm biostratigraphic basis, it is clear 
that chitinozoans can give a finer division of time than has previously been 
possible. 

(3) Comparison with contemporaneous studies from other continents 
shows the Taravale fauna to be unique. Unfortunately this prevents 
inter-continental correlation until further studies can be carried out. 

(4) The reasons for the novel composition of the fauna may be due to 
provincialism of Australian chitinozoans of this time-interval, reflecting 
the high degree of endemism of many other fossil groups, or the Taravale 
fauna may be the reflect a facies control on the distribution of chitino- 
zoans. 
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