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All the material of "Ictitherium hyaenoides" Zdansky, 1924 , kept in the PaleontologicaJ 
Museum of the University of Uppsala, is here restudied. It reveals that the species in 
question is a composile one and should be attributed Separately to three known species: 
Palinhyaena reperta Qiu et al. , 1979 (15 individuals), Thalassictis hyaenoides Zdansky, 1924 
(s.str. , 15 individuals) and Tha/assictis wongii, Zdansky, 1924 (seven individuals). Despite 
overlapping in size and. partly. morphology. the last two species could be separated and 
represent two successive evolutionary levels of one lineage. Palinhyaena reperta represents 
a lineage quite different from Thalassictis, with characters strongly reminiscent of recent 
Crocuta. 

Zhan-xiang Qiu, Institute of Vertebrate Paleontology and Paleoanthropology, Academia 
Sinica, P. O. Box 643, Beijing, China. October 25th, 1983. 

Introduction 

Over the last ten years with steadily growing in­
terest in the intercontinental correlation of Neogene 
continental deposits, the ictithere hyaenids, as one 
of the most frequently encountered groups of fossils 
in these strata, have been attracting more and more 
attention from palaeontologists. "lctitherium hyae­
noides", being the most advanced member of the 
group in question, has been discussed and debated 
whenever the general problem of hyaenid evolution 
has arisen. Howeve r, i t see m s to me that the true 
nature of this important species has never been 
clear, and may differ considerably from author to 
author. The original specimens described by Zdans­
ky in 1924 are so different in size and morphology, 
which can be easily recognized when the pictures of 
the four specimens given by Zdansky (1924) in his 
plates XVI-XIX are compared, that Zdansky 
could do no more than separate them into two 
"series", representing mal e and fe mal e, respective­
ly. While dealing with the hyaenid material of the 
Qingyang Hipparian fauna in 1979, Qiu et al. 
pointed out that part of the material attributed by 
Zdansky to his "/ctitherium hyaenoides" (at !east 
Ex. 7) is quite different from the remainder of the 
material, and were inclined to include that part in 
the new genus of the Qingyang fauna, Palinhyaena. 
But at that time it was impossible to do more than 
merely touch on the problem. 

Taken as a whole, three problems are involved 

here. The first is whether the material, on which 
Zdansky based his "lctitherium hyaenoides" is suffi­
ciently homogeneous to be confined in one species, 
or is it to be considered as representing sexual 
dimorphism, as Zdansky thought. The seeond is its 
taxonornie rank. Recently there has been repeated 
discussion of Kretzoi's suggestion in 1938 that a new 
generic name, Hyaenictitherium should be given to 
it. The third is the problem of its phylogenetic posi­
tion in the Family Hyaenidae. Although these prob­
lems are mutually connected, the first of them is 
evidently the crucial one. Therefore, a detailed res­
tudy of the original material, which is predominant­
ly housed in the Paleontological Museum of Uppsa­
la University, is great! y needed, and ma y prove im­
portant in the future in understanding hyaenid 
evolution. 

Material Studied 

In order to check Zdansky's concept of the species 
in question against the original specimens, the pre­
sent study has been restricted to the material in the 
Lagrelius Collection. This contains altogether 40 
specimens labelled as "/ctitherium hyaenoides"; 
they belong to 32 individuals. The specimens de­
scribed and measured (but not figured) by Zdansky 
as Ex. 3, 4, 9, 10, 11, 16 and 18 are absent. Two of 
them, Ex. 9 and 16 were returned to China by the 
Sino-Swedish Expedition and are now in the collec­
tion of the Institute of Vertebrate Paleontology and 
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Paleoanthropology, China. They are al so included 
in the present study. The other five "lost" speci­
mens may also be (at !east some of them) in China, 
but are now unavailable to the author. Zdansky 
gave no exact indication about the number of the 
original specimens (he noted about 30 individuals 
were studied). 

During the checking of the ictithere part of the 
Lagrebus collection, the author succeeded in find­
ing seven specimens belonging to five individuals, 
originally assigned to other species. According to 
my present opinion, they are to be associated with 
the group in question. On the other hand, one 
specimen labelled as "Ictitherium hyaenoides" is to 
be transferred to Lycyaena. So, altogether 48 speci­
mens belonging to 38 individuals have been checked 
and restudied. Among them are eleven more or less 
completely preserved skulls, five of them with 
associated lower jaws. Consequently the material 
restudied can be considered fully representative of 
the species in question. All the specimens kept in 
Uppsala were recatalogued and are designated by 
M, the two in the IVPP are designated by V. 

Reidentification of the Specimens 

After careful study of the material it became appa­
rent that, except for one palate, which should be 
attributed to Lycyaena and will be discussed sepa­
rately, Zdansky lumped three different forms in to 
one species, under his two "series" representing 
mate and female individuals of the same species. 
They are: (1) The specimens evidently belonging to 
a new form differing considerably from all the other 
known "lctitherium': species, for which a new 
genus, Palinhaaena, was previously established 
(Qiu et al. 1979). Most of Zdansky's female indi­
viduals betong to this form. (2) The "Ictitherium" 
hyaenoides s. str. These are mainly Zdansky's maJe 
individuals. (3) The remainder represents a form 
transitional between "/." hyaenoides s. str. and "/." 
wongi. Inasmuch as morphological gaps exist be­
tween these two forms, it is better to consider these 
specimens only as targer individuals of "I. " wongi, 
from which the specimens of this last group could 
hardly be separated morphologically. The reasons 
underlying Zdansky's approach seem to lie with the 
fact that he failed to recognize the peculiar nature 
of the new form, Palinhyaena, which shows in­
termediate characters between "/." hyaenoides s. 
str. and the larger individuals of "I. " wongi (for 
instance, the robustness of the cheek teeth, the re­
duction of moJars, etc.). Thus, Zdansky wrongly 
considered the specimens of Palinhyaena as indi­
viduals Iinking the other two groups, and, hence, 
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made his "/." hyaenoides" extremely variable in 
morphology and in size. In reality, once the speci­
mens of Palinhyaena are removed, the differences 
between the two remaining groups become appa­
rent. 

In the following description I follow Solounias 
(1981) and Kurten (1982) and use Thalassictis as the 
generic name for "l." wo ng i and "/." hyaenoides. 
For further details regarding the Thalassictis prob­
lem the reader is referred to the above mentioned 
papers. 

Palinhyaena reperta Qiu et al. , 1979. 
PI. l, PI . 2, Figs. 1-4 ,  PI. 3, Fig. l. See also Zdansky 
(1924, PI. 18 , Figs. 1 -2). 

MATERIAL: A total of 19 specimens belonging to 
15 individuals are attributed to this group: 

l. M. 41-42, skull with lower jaw, Zdansky, Ex. 
2, loc. 30 (Pl.l) 

2. M.36, skull, Zdansky, Ex. 5, loc. 30 (2) (PI. 3, 
Fig. l) 

3. M.37-39, skull with lower jaw, Zdansky, Ex. 
7, loc. 30 (Zd.Pl. 18, Figs. 1-2) 

4. M.7169, right harizontal ramus, Zdansky, Ex. 
20, loc. 30 (PI. 2, Figs. 1-2) 

5. M. 7107, left mandibular fragment with P4, 
labelled originally as "/." wongi, loc. 30 

6. M.7130, left half of snout, labelled originally as 
"/. "sp. , loc. 30 

7. M.7148, left half of a middle part of associated 
skull and lower jaw, loc. 49 

8. M.7158, lower jaw, labelled originally as I. 
sinense, !oc. 49 (PI. 2, Figs. 3-4) 

9. M.7167, mandibular fragment with P4-M�o loc. 
30 (2) 

10. M.7168, mandibular fragment with I2-P3, loc. 
30 

11. M.7184, almost complete right mandible, loc. 
116 

12. 7187-88, two mandibular fragments, probably 
of the same individual, loc. 116 

13. M. 7190, right mandibular fragment with 
P3-M1, loc. 30 (5) 

14. M.7191, anterior half of a skull of very old indi­
vidual, loc. 30 

15. M.7192 left mandibular fragment with P2-M�o 
labelled originally as "/. "? hyaenoides, Ioc. 30 

CHARACTERISTICS: A detailed description 
and a diagnosis based on ten specimens from the 
Qingyang Hipparian fauna were given by Qiu et al. 
(1979). It is important here to point out that almost 
in every point the description and the diagnosis 
above mentioned hold good in the present case. It 
is regrettable that the description of the new genus 
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Table l. Lengths and widths of some skulls. 

SPECIMEN L (prothion-basion max. width W/L% 
in mm) (in mm) 

THP 03838 (Qiu et al, 1979, PI. 3) 162 108 66.6 Palinhyaena 
reperta 

Thalassictis 
wongii 

M 41 (Zdansky, 1924, "/. hyaenoides", Ex. 2) 
M 3710 (Zdansky, 1924, "/." wongi, Ex. 12)• 

163 
174 

107 65.6 
120 68.9 

M 3853 (Zdansky, 1924, "/." hyaenoides, Ex. l ,  
PI. 17, Figs. 1-2) d 

177 96c 54.2 

M 3707 (Zdansky, 1924, "/." wongi, Ex. 14)b 152 n c 47.4 

Thalassictis 
hyaenoides M 3849 (Zdansky, 1924, Ex. 8, PI. 19 , Figs. 1-2) 208 146 70.1 

a !arge form 
b small form 
c skulls campressed 
d lectotype of "T. hyaenoides" designated by Solounias 

and species and the discussions about it were only 
in the Chinese text and could be overJooked by 
other authors. In order to remedy this, a detailed 
description, with new observations, is given below: 

(1) The overall size of this genus is about the 
same as that of a !arge individual of Thalassictis 
wongi, but definitely smaller than that of T. 
hyaenoides s. str. Table l shows this point clearly. 
The width-length indices (around 65) differ con­
siderably from the typical small-sized T. wongi. The 
same index of a not very strongly campressed skull 
of T. wongi (M. 3707, Zdansky 1924, Ex. 14, PI. 15, 
Fig. 2) is on! y 47 . 4. On the other hand, there is no 
principal difference in skull proportion between the 
larger individuals of T. wongi, T. hyaenoides s. str. 
and Palinhyaena. They are all proportionally wider 
than T. wongi of smaller size. However, i t is neces­
sary to point out that this was achieved in different 
ways. While it was arrived at in both species of 
Thalassictis through widening of the zygomatic 
arehes during the process of gradual lengthening of 
the skull, in Palinhyaena it was achieved through 
the "shortening" of the skull. The evidence to sup­
port the toregoing viewpoint is: The snout in 
Palinhyaena is sh orten ed; accordingly, the diaste­
mata between C and P1, and between P1 and P2 are 
also shortened, or even lacking (see Qiu et al., 
1979, p. 209, Fig. 1). Further, the form of the tem­
poral opening formed by the zygomatic arehes and 
the vertical walls of the palate and pterygoid bones 
in Palinhyaena, seen from the ventraJ side, is shor­
tened longitudinally, with its length equal to or 
even shorter than its width (PI. l, Fig. l; Zdansky, 
1924, PI. 18, Figs. 1-2), whereas in Thalassictis, its 
length is longer than its width (Zdansky, 1924, PI. 
16, Figs. 1-2, PI. 17 Figs. 1-2 and PI. 19, Figs. 
1-2). On the basicranium of Palinhyaena the fora­
men rotundum is very close to the anterior margin 

(1981) 

of the bulla and the postglenoid process lies behind 
the anterior margin of the bulla, whereas in Thalas­
sictis these elements are more separated from each 
other (see the same Plate). In conclusion, 
Palinhyaena could be characterized as 
"brachycephalic". 

(2) Apart from the differences in size and propor­
tion of the skull, there also exist differences in rela­
tive positions of certain elements and morphology. 

(a) As already pointed out in 1979, the posterior 
palatine foramen is situated at the leve! of the first 
half of P2, and the infraorbital foramen is above the 
middle of P

3
, just between the two roots of that 

tooth in Palinhyaena. In all specimens of either 
lctitherium or Thalassictis which I have compared, 
the former foramen lies posterior to the middle of 
P2, and the latter foramen lies just before the anter­
ior edge of the anterior root of P

4
. 1t was rather 

unexpected that the above mentioned positions of 
these two foramina proved very characteristic for 
the genus. In every case, it has never failed when 
using them as criteria to distinguish the genus 
Palinhyaena from the other two genera. 

(b) The positions of the posterior border of the 
bony palate. In Palinhyaena it is at the leve! of the 
posterior border of M2, w h e reas in the other two 
mentioned genera it is, in most cases, far behind 
this leve!. The distance between the posterior bor­
der of the palate and that of M2 varies from 5 to 10 
mm. If we compare the posterior border of the pa­
late relative to P

4
, instead of M2, the difference 

between Palinhyaena and the other two genera 
appears even more conspicuous because the molars 
in the first genus are also more reduced than in the 
other two. From all the available specimens of 
/ctitherium and Thalassictis in Uppsala, that is ab­
out 20 skulls, only one (M. 34, Zdansky, Ex. 16 of 
"I. " wongi) has an anteriorly situated posterior bor-
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Fig. l Left ear-regions. A, Palinhyaena reperta, M. 36 , B ,  T. hyaenoides s. str., M. 3849, C, Hyaena 
brunnea, S. 205 , Inst , ftir Geowiss. , Mainz Univ. Middle: VentraJ view, Lower: section through a-b , 
Upper: section through c-d. bo : basioccipital ,  ci : canal for the interna! earotid artery, em: externa! 
meatus, le :  lower (ectotympanic) chamber , lp : posterior lacerate foramen , mp : mastoid process, p :  
petrosal , pp : paroccipital process, s :  septum, sm: stylomastoid foramen, uc :  upper ("endotympanic") 
chamber. 

der of the palate. But even in this skull, it is still 
more posterior to that in Palinhyaena 

(c) The ear-region shows also a series of interest­
ing differences. First of all, the bulla in Palinhyaena 
is very swollen ( Qui et al. , 1979, PI. 3, F i g. l; 
Zdansky 1924, PI. 18, Fig. 2). Seen from the lateral 
side, it is weil below the occipital condyles. The 
distance between the Iowest point of the bulla and 
the basioccipital surface is about 16-18 mm. The 
inner wall of the bulla is very steep and strongly 
convex medially. The septum within the bulla is 
generally horizontal, bu t considerably higher ( dor­
sally toward the cranium) than the basioccipital sur­
face (Fig. 1). Perhaps because of the high position 
of the septum, the canal for the inner earotid artery 
is salient on the Iower surface of the septum in the 

form of a ridge (PI. 3, Fig. 1). The lower, or the 
ectotympanic chamber, is very !arge and wide trans­
versely. The upper, or the "endotympanic" cham­
ber, on the contrary, is very Iimited in size. In fact, 
it is only developed in the posteroexternal corner of 
the bulla. The tympanic bullae of the other two 
species are also different from each other, bu t the y 
are both less swollen with smaller ectotympanic 
chambers (Fig. 1). 

(d) Zdansky mentioned two types of nasal bones 
in his "/. Hyaenoides": one with a pointed posterior 
end, and the other with a blunt one. The present 
study reveals that the first type is principally con­
fined to the specimens Iisted here as Palinhyaena 
reperta. But this difference is only one of relative 
significance. In several specimens of Thalassictis the 
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nasal bones do have posteriorly pointed ends, but 
they are never so pointed as in the former. 

(e) In Palinhyaena, on the outer wall of the ver­
tical plate formed by the palate and the pterygoid 
bones, there is a very prominent, horizontally situ­
ated plate-like ridge. This ridge is present in T. 
wongi and the forms more primitive and smaller 
than T. wongi, but absent in later forms, such as T. 
hyaenoides s. str. and more advanced forms. 

(3) The lower jaw of Palinhyaena is also characte­
rized by its shortness. There is only one nearly com­
plete Jower jaw of Palinhyaena in the Lagrelius Col­
lection on which the total Jength can be measured. 
This is the jaw of M. 7184, labelled originally as "/. 
hyaenoides". The total length from the prosthion to 
the posterior margin of the condyle is 131 mm; the 
height of the mandible taken between P4 and M1 is 
26 mm. The height/length index is 19.9. The same 
measurements for a smaller individual of T. wongi 
(M. 3709, Zdansky 1924, Ex. 14 of "/." wongi, PI. 
15, Figs. 1-2) are 127 mm, 18 mm and 14.2, re­
spectively. Those for a larger individual of T. wongi 
(M. 3854, Zdansky 1924, Ex. l of "/. hyaenoides", 
PI. 16, Figs. 3-4) are: 141 mm, 26 mm and 19.1. 
For all the specimens of T. wongi, irrespective of 
small or !arge individuals, the lower border of the 
harizontal rarnus slopes down from the symphysis 
to the point beneath M1; therefore the height of the 
lower jaw differs considerably. In Palinhyaena the 
lower border of the jaw is almost paraHel to the 
alveolar border. For T. hyaenoides s. str. there is no 
complete lower jaw. The best specimen in the Lag­
relius Collection is M. 40 (Zdansky, 1924, Ex. 13, 
PI. 17, Figs. 3-4), the angle and condyle of which 
we re restared with plaster. Approximately, i t might 
be estimated as a little longer than 160 mm. The 
height of the mandible is 32 mm. Hence, the height/ 
length index is about 20, which is about the same as 
in Palinhyaena. Its lower border is also almost hori­
zontal and also similar to Palinhyaena. But it is 
much stouter and larger in size, so it is easily dis­
tinguished from the Jatter. 

( 4) The characteristics of the dentition, based on 
the original description of the genus and the addi­
tional observations during the present stud y, ma y 
be Iisted as follows: 

(a) Zdansky (1924, p. 85-87) gave a precise de­
scription of the incisors to which the readers are 
referred in order to avoid unnecessary repetition. 
Zdansky based his description upon only part of his 
specimens, namely those belonging to Palinhyaena. 
The cusps and ridges on the posterior sides of the 
incisors described by Zdansky are clearly demons­
trated in M. 41-42 (Zdansky, Ex. 2, Plate l in this 
paper), M. 7180 and 7184, but no clearly separated 
cusps on the posterior sides of the upper incisors 
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and prominent ridges on the lower ones have been 
observed on the specimens referrable to T. wongi 
(M. 3853-55, Zdansky, 1924, Ex. l of "/. 
hyaenoides", PI. 16, Figs 3-4 and PI. 17, Figs. 1-2) 
and to T. hyaenoides s. str. (M. 3849, Zdansky, Ex. 
8 of"/ hyaenoides", Pl. 19, Figs. 1-2). This is in 
full agreement with the observations on the speci­
mens from Qingyang (Qiu et al., 1979, p. 208, Fig. 
1). 

(b) Bot h upper and Jower P1 in this genus are 
situated very close to P2, often without diastemata 
between them. The diastema between P1 and C is, 
in general, also very short. Furthermore, P1 is al­
ways situated interna! to the tooth-row, close at the 
anterointernal corner of P2. In all observed speci­
mens of T. wongi, the diastemata between P1 and 
C, and between Pl and P2, are always comparative­
ly Jonger. Also, P1 is in front of P2. T. hyaenoides is 
similar to T. wongi, but P1 is here completely re­
duced. 

(c) As already partly pointed out (Qiu et al., 
1979), the cheek teeth of Palinhyaena are in general 
robust, high-crowned, with reduced accessory 
cusps, and the size of the teeth at both extremities 
of the tooth-row is reduced considerably ( expressed 
by the strong reduction of P2 and M2). The differ­
ence in robustness between T. wongi and 
Palinhyaena was previously illustrated by the pre­
sent author (Qiu et al., 1979, Table 8, Fig. 3, p. 
213) and partly again in Table 2 and Fig. 2. For 
example, the robustness indices of Palinhyaena, for 
P2 and P3, are around 60 (the index of M. 7169 is 
not exact), while these for T. wongi are around 50. 
The difference between Palinhyaena and T. 
hyaenoides s. str. is less prominent, since the cheek 
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Fig. 2 Lengths and widths of P3. r: Palinhyaena reperta; 
w. Thalassictis wongi, originally labelled as "/. 
hyaenoides"; (w): T. wongi, identified by Zdansky as "J." 
wongi; h: Thalassictis hyaenoides s. str. ; 1 -23: Zd. Ex.; 
strajght Iine - a Iine connecting the minimum and max­
imum measurements of P. reperia from Qingyang (Qiu et 
al. , 1979). 
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Fig. 3 Heights and lengths of P4. Symbols as in Fig. 2. 

teeth in the latter species also became robust. But, 
in T. hyaenoides s. str. there is practically no 
tendency to reduce its P2 length, so the difference 
of robustness between them in terms of this tooth 
still remains prominent. Table 2 and Fig. 2 demons­
trate this clearly. M 40 and M. 7169 were inten­
tionally excluded from Fig. 2 because the wear of 
these teeth was too strong to warrant useful 
measurements. 

It is about the same with the differences in hypso­
donty in these three forms. Except the pictures in 
the plates of the present paper, which demonstrate 
the hypsodonty differences el ear ly, P 4 is ehosen to 
illustrate this in particular (Table 2 and Fig. 3). 

One of the most important features of the cheek 
teeth of Palinhyaena is the reduction of the acces­
sory cusps. In fact, it is this reduction that renders 
the teeth very robust in appearance. The reduction 
can be seen in almost all the cheek-teeth, but is 
especially clearly shown on P

3 
and P4, and is better 

expressed by the index of the length of the main 
cusp to the total length of the tooth. As can be seen 
from Table 2 and Fig. 4, the differences for the 
three forms are quite prominent and diagnostic. 

It is also quite diagnostic that both extremities of 
the tooth row in Palinhyaena are strongly reduced 
in size. This cancerns mainly P2 and M2, which are 
more reduced than in the other two forms, but part­
ly also the talanid of M1 and M1. In Palinhyaena, 
M1 is generally more slender anteroposteriorly, 
with a more reduced metacone; the talanid of M1 is 
proportionally and absolutely smaller than those in 
all the observed specimens of Thalassictis. In conne­
xion with this we have the difference in the angle 
between the externa! borders of the premolars and 
the moJars. Zdansky wroie that the angle is 80°, 
except Ex. 11, in which it is only 60°. Ex 11 is now 
unavailable, but for the remainder, some differ-
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ences between the specimens here attributed to 
Palinhyeana and those to Thalassictis can also be 
observed. In fact, in the first group the angle is 80° 
or more, while in the seeond it is smaller, around 
75°. 

Thalassictis hyaenoides (Zdansky) 

PI. 2, Fig. 5, PI. 3, Figs.2- 3  and PI. 4, fig. l. See also 
Zdansky (1924, PI. 17, Figs. 3-4 and 19, Figs. 1-2). 

MATERIAL: 15 specimens representing the same 
number of individuals are here included: 

l. M. 3849, skull, Zdansky 1924, Ex. 8, PI. 19, 
Figs. 1-2, loc. 49. 

2. M.7182, left maxilla, Zdansky, Ex. 12, loc. 109. 
3. M. 40, left mandible, Zdansky, Ex. 13, loc. 49 

(Zdansky 1924, PI. 17, Figs. 3-4). 
4. M. 44, left harizontal ramus, Zdansky, Ex. 14. 

loc. 108 (PI. 3, Figs. 2-3). 
5. M.7173, left harizontal ramus, Zdansky, Ex. 

15. loc. 49 (PI. 2, Fig. 5). 
6. M.7183, left harizontal ramus, Zdansky, Ex. 17 

loc. 49. 
7. M. ?, right harizontal ramus, Zdansky, Ex. 19 

loc. 49. 
8. M. 45, anterior part of right mandible, loc. 49. 
9. M.7179, anterior part of left mandible, loc. 49. 

10. M. 7181, left maxilla, loc. 49. 
11. M. 7186, right harizontal ramus, loc. 116. 
12. M.7193, lower C, loc. 49. 
13. M. 7194, left p

4 
and C, Nan-ting, Wu-hsiang, 

Shanxi. 
14. V. 7272, palate, Zdansky, Ex. 9, loc. 49, kept in 

IVPP. 
15. V. 7273, left harizontal ramus, Zdansky, Ex 16, 

loc. 49, kept in IVPP. 

lp, 

11 p• 

10 

w 1 
(w) 

(w) 

h 17 

h 16 

h 15 

h 14 
h 

19 

17 18 10 20 21 �--------------------------------,2--�m·ml 

Fig. 4 Total lengths and the lengths of the main cusps 
(Lpr) of P 4• Symbols as in Fig. 2. 
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CHARACTERISTICS: From the foregoing com­
parative description of Palinhyaena it is evident that 
the distinction between the Jatter and T. hyaenoides 
s. str. is weil defined. Unfortunately, t here is on ly 
one weil preserved skull, M. 3849. Judging from 
this material, it differs widely from that of 
Palinhyaena. lt is characterized by Jarger size (ab­
out 114 Jonger, see Table 1), comparatively doli­
cocephalic proportions and the positions of the 
preorbital and the posterior palatine foramina and 
the posterior border of the bony palate characteris­
tic for the genus Thalassictis (vide supra). What is 
peculiar and worthy of special mention is the ear­
region (PI. 4, Fig. l and Fig. 1). The externa! 
meatus is already prolonged, forming a laterally 
stretched shelf on the dorso-anterior corner of the 
meatus. The bulla itself is also a little widened and 
swollen, in comparison with that of T. wongi, but 
still less so than in Palinhyaena. The posterior por­
tion of the septum observed through the ho le on the 
surface of the right bulla, tums steeply downwards, 
so that a downward extension of the upper, or the 
"endotympanic" chamber is formed between the 
septum and the posterior wall of the bulla. The 
·paroccipital process is weil separated from the bulla 
and stretches downwards. A very prominent, bulbi­
form mastoid process is developed behind the exter­
na! meatus. In general, the ear-region of T. 
hyaenoides seems more advanced in comparison 
with the other two forms. 

The lower jaw is distinguished by its "hyaenoid" 
appearance: stout, thick, with high harizontal 
rarnus and straight Jower border parallel to its 
alveolar border. The mental foramen may be single 
or double. One is often much enlarged in size, and 
seemingly moved gradually forward, because on all 
the specimens, except one (M. ? , Zdansky 1924, 
Ex. 19), the Jarger foramen lies always under the 
first half of P2, or even anterior to it. 

The teeth are in general of the type of T. wongi, 
although they are much Jarger in size: incisors with­
out remarkable cusps and ridges, dentition not im­
bricated, cheek teeth with larger accessory cusps, 
the main cusps comparatively smaller and no evi­
dent size-reduction at the extremities of the tooth 
row. As already pointed out, the cheek teeth are 
comparatively high-crowned, and in this respect, 
expect P2, they could hardly be separated from 
those of Palinhyaena. 

Zdansky, Ex. 13 (M. 40, Zdansky, 1924, PI. 17, 
Figs. 3-4) is otherwise quite characteristic for the 
species in question, except its teeth, which are 
much smaller owing to the fact that they are much 
worn. The teeth of M. 44 (Zdansky, Ex. 14) are 
more representative of the species, and reproduced 
here in Plate 3, Figs. 2-3. 
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Thalassictis wongi (Zdansky) (!arge form) 
PI. 4, Fig. 2, See also Zdansky (1924, Pis. 16. Figs. 3-4 
and 17, Figs. 1-2) 

-

MATERIAL: 12 specimens belonging to seven in­
dividuals are referable to the present species: 

l. M. 3853-55 skull with Jower jaw, Zdansky, Ex. 
l, loc. 44 (Zdansky 1924, Pis. 16, Figs. 3-4 and 
17, figs 1-2) (Jectotype: Solounias, 1981). 

2. M. ?, middle part of skull, Zdansky, Ex. 6, loc. 
30. 

3. M.7166, left harizontal ramus, Zdansky, Ex. 
21, loc. 110. 

4. M. 7180, anterior part of skull with on! y right 
dentition, partly damaged, loc. 115. 

5. M.7189, right harizontal rarnus with P3-M1, 
most probably belongs to the same individual as 
M. 7166, loc. 110. 

6. M.7200-02, skull with lower jaw, tP.eth rather 
damaged, loc. 30. 

7. M.7204-05, skull with lower jaw, much dam­
aged, la belled originally as "Ictitherium" sp. , 
loc. 115. 

8. M. 7215, skull, badly damaged, loc. 115. 

CHARACTERISTICS: The above-listed speci­
mens are morphologically inseparable from those of 
typical Thalassictis wongi. The features Iisted by 
Zdansky as characteristic for his "/. hyaenoides" s. 
l. seem to be based mainly on the specimens refer­
able here either to T. hyaenoides s. str., or to 
Palinhyaena, and could not be applied to the above­
listed specimens. Even in size they are hardly separ­
able from the larger specimens identified by Zdans­
ky himself as belonging to"/. " wongi. For example, 
M.2801 (Zdansky, Ex. 23 of"/." wongi, PI. 4, Fig. 2 
in this paper), M. 7132 and M. 8188-90 are almost 
identical to M. 7200-02, which were labelled as "/. 
hyaenoides" and now included in T. wongi by the 
present author, are on ly a little !arge r than 
M. 7200-02. The reader is referred to PI. 4, Fig. 2 
to compare, side by side, the two specimens refer'­
red by Zdansky respectively to "/." wongi and "/. 
hyaenoides". Although P1 of M. 3854 is not pre­
served, its alveolus is present. 

On the other hand, there are gaps between T. 
hyaenoides s. str. and the larger from of T. wongi. 
As an example, Tables l and 2 show the differences 
in overall size and in P2-4 between these two 
groups. Figures 2-4 show this graphically. As 
noted above, the form of the mandible of T. 
hyaenoides also differs considerably from that in T. 
wongi: in the former it is much stouter, with lower 
border parallel to the alveolar border and !arge and 
anteriorly moved mental foramen. The eonstant 
absence of P1 in T. hyaenoides is also characteristic. 
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The canine is crocutoid in appearance; I did not see 
the skull of M. 3853 (Zdansky, Ex. l of "I. " 
hyaenoides) during my visit to Uppsala, but accord­
ing to the picture given by Zdansky (1924 PI. 17, 
Fig. 2), it is the same as in other specimens of typic­
al T. wongi and thus quite different from that of T. 
hyaenoides. Although there are some morphologic­
al gaps between them, T. wongi and T. hyaenoides, 
taken as a whole, are morphologically transitional: 
neither could be placed with Palinhyaena. 

Nomendatural Problem 

If Zdansky's "Ictitherium hyaenoides" is really a 
composite and should be further segregated, which 
group of specimens should bear the species name 
hyaenoides? In principle, according to page or num­
ber priority, it should be Zdansky's Ex. l, as in 
Solounias (1981). But the following difficulty arises. 
Zdansky, Ex. l, according to my point of view, 
belongs to T. wongii. Further, the next in order 
numbers, Zdansky's Exs. 2, 5 and 7 prove now 
quite different from the remainder of Zdansky's 
"/." hyaenoides (s. L. ) at the generic leve l. Zdansky's 
Ex. 6 is also to be associated with T. wongi. Zdans­
ky's Ex 3 and 4 "lost", bu t according to their size, 
as given by Zdansky, the y ma y bel o ng either to T. 
wongi or are to be associated with Zdansky's Ex. 2, 
5 and 7. While studying some new material from 
Qingyang, Gansu, Qui et al. (1979) noticed that 
some specimens among Zdansky's "Jctitherium 
hyaenoides" (s. L. ) ,  at !east Exs. 7 and 20 (Qiu et 
al. , 1979, p. 213), could be conspecific with some 
specimens from Qingyang, Gansu. However, at that 
time a conclusive identification of the two forms 
and a thorough revlSlon of Zdansky's "/. 
hyaenoides" was impossible. As a result, based 
chiefly on the material from Qingyang, Qiu et al. 
1979) erected a new genus, Palinhyaena. The pre­
sent study has proved the point of view expressed in 
1979: not only isolated specimens, but as many as 
15 among the specimens of "/. hyaenoides", are 
almost identical to, the specimens of Palinhyaena 
from Qingyang. Now the problem is if, according to 
number priority, the species name of hyaenoides be­
longs to Zdanskys, Exs. 2 or 5 or 7, the species 
name reperta should be abandoned. On the other 
hand, a new species name is needed for the remain­
der of Zdansky's "/ hyaenoides". It also is a fact 
that the species hyaenoides has been Iong and very 
often considered as the species successive to T. 
wongi. Therefore, it would be extremely inconve­
nient to use the species name in another lineage of 
Hyaenidae. 

In connexion with the validity of Palinhyaena as a 
genus, some words should be added regarding the 
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relationship between it and Miohyaena. The latter 
genus shows similar specialization in dentition. It 
might be close to Palinhyaena phylogenetically, bu t 
morphologically they can hardly be congeneric. The 
type species of Miohyaena is M. certa from St. 
Alban. It is too primitive and too old to be con­
generic with Palinhyaena. A number of specimens 
of Vallesian age from Spain and Turkey (Crusafont­
Pairo and Petter, 1969; Schmidt-Kittler, 1976) were 
attributed to Miohyaena. A detailed revision of 
these specimens is needed, but it goes beyond the 
topic of the present paper. 

After all the specimens in the Lagrelius Collec­
tion which belong to Palinhyaena have been stu­
died, the present author is convinced that the differ­
ences between the two species, P. imbricata and P. 
reperta, expressed chiefly in the degree of imbrica­
tion of the cheek teeth, are not tenable, and seem 
too slight to warrant a species distinction. There­
fore, there is only one species of the genus in Chi­
na, and this is, according to page priority, 
Palinhyaena reperta. 

Locality Distribution in Paote Area 

According to Zdansky's record, his "/. 
hyaenoides" (s. L. ) were as widespread as his "/." 
wongi: both were found at the same localities: 30, 
43, 44, 49, 108, and 109, with the exception of loc. 
110, where only the first species was recorded. Af­
ter "/. hyaenoides" (s. L.) splits into three species, 
the distribution pattern also changes. The results 
are: Palinhyaena reperta is restricted to only locs. 30 
and 49; T. hyaenoides is found mainly at loc. 49, 
only in rare cases at locs. 108 and 109 and the !arge 
form of T. wongi occurs at locs. 44, 110, and 30. 
When the relative positions of the localities are con­
sidered (Zdansky, 1923, Table 5), these can be sub­
divided into three sub-areas: the northern: 44 and 
110; the middle: 49 and 108; and the southern: 30 
and 109. Accordingly, Palinhyaena is restricted to 
the middle and southern sub-areas, T. hyaenoides is 
predominantly in the middle, only occasionally in 
the south (loc. 109) and T. wongi (here only the 
!arge form) is mainly found in the north, only one 
specimen is found at loc. 30. As_ is known, the 
Paote fossil-bearing area is only about 30 km2, so 
the species may not be geographical ones. Thus, the 
localized distribution of these species led me to ask 
whether there are differences in age. Some facts 
seem meaningful in this connexion. For example, 
loc. 30 yields no T. hyaenoides. What was originally 
considered by Zdansky as "/. hyaenoides" at loc. 30 
is to be re-assigned to Palinhyaena. In fact, at loc. 
30, except Adcrocuta, the predominant forms of 
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hyaenids are only T. wongi (the small form) and 
Palinhyaena. Loc. 49 contains all kinds of both 
!arge and small forms: /ctitherium gaudryi, l. 
sinense, Thalassictis wongi, T. hyaenoides and 
Lycyaena. lt seems possible that loc. 49 might con­
tain deposits of a higher leve! than that of Ioc. 30. 
On the other hand, in the northern sub-area there is 
no T. hyaenoides, nor is there typical small T. won­
gi. Here, the hyaenids are mainly represented by 
!arge forms of T. wongi and a very small-sized /. 
gaudryi. Can it therefore be postulated that this 
locality is stratigraphically intermediate between the 
leve! of Ioc. 30 and the higher leve! of loc. 49? 

The Lycyaena Problem 

The Lycyaena problem is a very difficult one and 
complexly entangled with specimens, the nature of 
which is still not clear, even now. As to Lycyaena 
dubia, Zdansky himself admitted that it was very 
difficult to separate it from "/. hyaenoides", except 
for the absence of M2. Kurten considered it an 
aberrant individual of T. hyaenoides. 

Specimen M. 7155, a palate from loc. 49, was 
la belled as "I. hyaenoides", bu t actually also be­
langs to Lycyaena dubia. lt is almost identical to 
the type specimen of the species. Perhaps because 
of its young age, M. 7155 seems more similar to the 
type specimen of the genus described by Gaudry 
1862-67). 

A doser comparison reveals that the difference 
between Lycyaena and T. hyaenoides is not only 
restricted to the absence or the presence of the M2. 
Lycyaena dubia differs also in: (l) The cheek teeth 
are proportionally longer, especially the P2; (2) The 
posterior accessory cusps are also proportionally 
longer, this can be seen from the lateral side; (3) M1 

is more reduced, anteroposteriorly shorter, with re­
duced metacone. Although these differences are 
small indeed, they seem real, and could not be con­
sidered as belonging to an aberrant individual. The 
discovery of the seeond specimen, which is almost 
completely identical to the first specimen described 
by Zdansky, is evidence against the aberrant-indi­
vidual proposition. What is more rueaningful is the 
fact that these seemingly slight differences are 
strongly reminiscent of the specialization of the la­
ter Chasmaporthetes. However, the tiny differences 
between the two forms do render the status of 
Lycyaena dubia as a species of a separate genus 
rather questionable. Would it not be better if it 
were placed in the genus Thalassictis, but under the 
subgeneric name of Lycyaena, i. e. Thalassictis 
(Lycyaena) dubia? 
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Conclusion 

Evolutionary Roles of Thalassictis and 
Palinhyaena 

During the Turalian stage, Thalassictis was the 
main and most successful lineage among the small 
and medium-sized hyaenids. T. robusta, T. wongi 
and T. hipparionum are only slightly different spe­
cies in different areas of the Old World. T. 
hyaenoides s. str. , as here understoact by me, repre­
sents the culminating stage of the phylogenetic 
lineage. The basic structure of this lineage, as evi­
denced by the skull and teeth, is highly constant. 
The skulls are always comparatively dolicocephalic, 
the preorbital foramen lies above and in front of the 
anterior root of P4, the posterior palatine foramen 
lies behind the mi d die Iine of P2, the posterior bor­
der of the bony palate extends far back to M2, the 
incisors are without prominent accessory cusps and 
ridges, diastemata are always present before and 
behind P1, cheek teeth are weakly imbricated (with 
longer accessory cusps) and the upper molars and 
the talanid of M1 are less reduced. The most strik­
ing thing is that the ear-region of Thalassictis 
hyaenoides s. str., especially the protrusive and huJ­
biform mastoid process, is similar to that of recent 
Hyaena brunnea. So far as we know, the bulbiform 
mastoid process is characteristic of Hyaena brun­
nea. So it also seems probable that T. hyaenoides, 
or its like, may have given rise to the recent Hyaena 
brunnea. Thalassictis (Lycyaena) dubia or T. (L. ) 
chaeretis might be separated from the same lineage 
samewhere after the stage of T. wongii and special­
ized in a different way. It lost its M2 precociously 
and all the teeth became thinner. lt gave rise to the 
specialized group of Chasmaporthetes. 

The other phylogenetic lineage, which was not so 
successful at that time, but more promising in the 
later period, is Palinhyaena. As already pointed out 
by the author several times, this lineage showed a 
series of features reminiscent of the recent genus 
Crocuta. These characters are: the brachycephalic 
skull, narrow and lang palatine fossa pierced by a 
small anterior palatine foramen, preorbital foramen 
above the middle of P

3
, posterior palatine foramen 

before the middle of P2, forward position of the 
posterior border of the bony palate, strongly de­
veloped secondary structures on the posterior side 
of incisors, precocious reduction in size of the extre­
mities of the tooth row and strong main cusps of the 
cheek teeth with weak accessory cusps, etc. Perhaps 
it is not superfluous to mention here that there is a 
rather good sample of Ruscinian-Villatranchian 
hyaenids from Licent's collection, which shows that 
the intermediate forms between the recent Crocuta 
and Palinhyaena might be the forms now designated 
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as species of Hyaenictis, "Hyaena" donnezani and 
Lycyaena. 

If Hyaena brunnea is really derived from T. 
hyaenoides, Crocuta and Hyaena must stem from 
different lineages and they may have diverged as 
early as the end of the St. Alban stage. Chasmapor­
thetes, although its teeth are more similar to Crocu­
ta, nevertheless, came from the Thalassictis lineage. 
The other alternative is that all the recent hyaenids, 
Hyaena and Crocuta, derive from Palinhyaena, as 
supposed by Qiu et al. (1979), and Thalassictis is 
only a side branch in the Family Hyaenidae. 

Acknow/edgements - During my scholarship tenure in 
Mainz, West Germany, supported by the Alexander von 
Humboldt Foundation, to which the author is grateful, it 
was possible to visit Uppsala and to study the Lagrelius 
Collection. My thanks are firstly due to Prof. R. Rey­
ment, Director of the Paleontological Museum of the Uni­
versity of Uppsala, who courteously placed the collection 
at my disposal for study. My study has been greatly aided 
by the help of the staff of the museum, especially Miss S. 
Stuenes, Dr. J. Schöbel, Mr. T. Westberg and Mrs. S. 
Bengtson, to whom I am very gratefuL The eonstant and 
stimulating discussions with Prof. N. Schmidt-Kittler, 
Director of the Institute of Geosciences, Mainz Universi­
ty, are the source of many of the author's new ideas. The 
author wishes to thank hi m in particular. 

Restudy of"Ictitherium hyaenoides" 101 

R E F E R E NC E S  

Crusafont-Pairo, M. and G. Petter, 1969: Contributian a 
l'etude des Hyaenidae : La sous-familie des Ictither­
iinae. Ann. Paleontol. 55, 89-127. Paris. 

Gaudry, A., 1862-67: Animaux fossiles et geologie de 
l' Attique. 1-472. Paris. 

Kretzoi, t:J. 1938: Die Raubtiere von Gombaszög nebst 
einer Ubersicht der Gesamtfauna. Ann. Mus. Natl. 
Hung. , Pars Miner, geol. , Paleontol. , 31, 89-157. 
Budapest. 

Kurten, B., 1982: Status of the Fossil Hyaenids /ctitherium 
viverrinum and Thalassictis robusta (Mammalia). Z. 
geol. Wiss., JO (7), 1009-1018. Berlin. 

Qiu, Zhan-xiang, Wei-long Huang and Zhi-hui Guo, 
1979: Hyaenidae of the Qingyang (K'ingyang) Hippa­
rian Fauna. Vertebr. Pa!Asiatica, 17, 200-221. Beijing. 

Schmidt-Kittler, N. , 1976: Raubtiere aus dem Jungtertiär 
Kleinasiens. Palaeontogr. , A 155, 1-131. Stuttgart. 

Solounias, N., 1981: The Turalian fauna from the istand 
of Samos, Greece, with special emphasis on the 
hyaenids and bovids. Contrib. Vertebr. Eva!., 6, 1-232. 
New York. 

Zdansky, 0., 1923: Fundorte der Hipparion-Fauna um 
Pao-te-hsien in NW-Shansi. Bull. geol. Surv. China, 5, 
69-81. Peking. 

Zdansky, 0., 1924: Jungtertiäre Carnivoren Chinas. 
Palaeontol. Sin., (c) 2 (l) 1-149. Peking. 

Printed by Ekenäs Tryckeri Ab. Ekenäs. Finland October Ist. 19S5 





PLATES 



Plate l 

Fig. l 
Fig. 2 
Fig. 3 

Palinhyaena reperta, M. 41-42 (Zdansky Ex. 2 of 
"/. hyaenoides") (All figures natural size). 
Ventral view of skull; 
Crown view of lower jaws; 
Lateral view of lower jaw. 



Plate l 



Plate 2 

Fig. l 

Fig. 2 
Fig. 3 

Fig. 4 
Fig. 5 

Palinhyaena reperta, M. 7169 (Zdansky Ex. 20 of 
"/. hyaenoides"), right harizontal ramus, lateral 
view; 
The same, crown view; 
Palinhyaena reperta, M. 7158 (originally labelled 
as"/." sinense) lower jaw, crown view; 
the same, lateral view; 
Thalassictis hyaenoides s. str. , M. 7173 (Zdansky 
Ex . 15 of"/. hyaenoides"), left harizontal rarnus 
with P2 - M�> crown view. (All figures natural 
size.) 



Plate 2 



Plate 3 

Fig. l Palinhyaena reperta, M. 36 (Zdansky Ex. 5 of "l. 
hyaenoides"), basicranium, shows the opened 
bulla and the septum; 

Fig . 2 Thalassictis hyaenoides s. str. , M. 44 (Zdansky 
Ex. 14 of "I. hyaenoides") , left harizontal 
ramus, lateral views; 

Fig. 3 The same, crown view . (All figures natural size.) 



Plate 3 



Plate 4 

Fig. l Thalassictis hyaenoides s. str., M. 2849 (Zdansky 
Ex. 8 of "/. hyaenoides"), Basicranium; 

Fig. 2 Thalassictis wongi, left mandibles. crown view: 
(lower of the two) M. 3854 (Zdansky Ex. l of 
"1. hyaenoides") ; (upper of the two) M. 8201 
(Zdansky Ex. 23 of " l. " wongi); 

Fig. 3 Thalassictis (Lycyaena) dubia. M. 7155 (original­
ly Iabelled as "/. hyaenoides"), palate, ventraJ 
view. (All figures natural size.) 



Plate 4 




