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Anenchelum glarisianum Blainville, 1818 (Perciformes:
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Abstract. — Cannibalism in ancient fishes is an interesting
paleobiological fact which has rarely been identified in the fossil
record. One such case is described here. The specimen of a partly
preserved Trichiuridae fish, Anenchelum glarisianum, contains
the remains of prey inside the body cavity. Two types of prey can
be identified, one of which is A. glarisianum. The heads of the
prey are oriented posteriorly inside the body cavity. On the basis
of analogy with recent populations of trichiurid fish from Taiwan,
cannibalism most likely resulted from a paleoecologic imbalance
in the population of A. glarisianum in Litenc¢ice. Other known
data on the feeding habits of fossil Trichiuridae are mentioned.
e Key words: Trichiuridae, cannibalism, feeding habits, fish,
paleobiology, cutlassfish.
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Cannibalism is defined as the act of a species eating its own.
Such behavior in recent fishes has been studied by many aut-
hors (e.g., summarizing article by Smith & Reay 1991) and fi-
lial cannibalistic behavior has been studied by Manica (2002).
Cannibalistic dietary habits were recognized not only in re-
cent fish populations, but in fossil fish assemblages also (see
Table 1). Viohl (1990) focused mainly on ichthyoliths from
the Solnhofen Limestone which contains information about
piscivory, including cannibalism in fishes at different stratig-
raphic levels. There are two recognized positions for prey in-
side the predator’s cavity as evidenced by fossils: head orien-
ted posteriorly (prey swallowed head first) and head oriented
anteriorly (prey swallowed tail first, e.g. Boucot 1990).
Members of the Trichiuridae are benthopelagic preda-
tors feeding on fishes, squid and crustaceans (Parin 1986,
Nakamura & Parin 1991). Cannibalism in this group was de-

DOI 10.3140/bull.geosci. 1114

Table 1. Direct evidence of cannibalistic behavior in fossil fishes, from
Viohl (1990) with data presented here. Abbreviations: A. — Anenchelum,
I. — Incisoscutus, S. — Serranus, U. — Urocles.

taxon head orientation stratigraphy references
(Boucot 1990)
A. glarisianum posteriorly Oligocene Prikryl &
Novosad

Cearana sp. posteriorly Lower Case 1982
Cretaceous

1. ritchei posteriorly Upper Devonian Denis & Miles
Frasnian 1981

S. budensis posteriorly Oligocene Pauca 1931

Spaniodon sp. anteriorly Upper Woodward
Cretaceous 1901

Undina sp. posteriorly Jurassic Watson 1927,

Schultze 1972

U. polyspondylus 7 Jurassic Viohl 1990

scribed by Luo (1991) from the waters of the East China Sea
and by Lee (1978) from waters of Taiwan. Direct evidence
of cannibalism in fossil trichiurids has not been published
until now. The only known feeding habit data on fossil
Trichiuridae (without cannibalistic evidence) were pub-
lished by Jaro§ (1937), who described a Lepidopus
glarisianus (SL = 525 mm) specimen from VaZany nad
Litavou locality (Czech Republic) which contained a Mer-
luccius latus prey individual (SL about 120 mm), and by von
Rath (1859) who described an Anenchelum glarisianum
specimen, from Glarn canton in Switzerland (Plattenberges
locality), which contained fish remains in the body cavity.

The material described here was collected from an out-
crop at Litencice village (17 km north-west from Kro-
métiz). This locality has provided a rich assemblage of fish
and additional fauna (e.g., Gregorova 1988, Gregorova &
Mlynarski 1993). Gregorova (1988) provided description
of the locality and its biostratigraphic position which indi-
cates similarity to zone NP 23 in the Dynow Marlstones
(on the basis of calcareous nannofossils).

Material and methods

The studied specimens, numbered 1 and 2 (part and coun-
terpart), are deposited in Bronislav Novosad’s collection in
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the Kunin chateau. The fish is on a slab of menilitic shale,
part of the body, lacking the head and distal part of the tail,
along with the contents of the body cavity are preserved
(Fig. 1A, B). The fossil specimens were left unprepared.
All measurements are in millimeters.

Anatomical abbreviations: AX — axonosts; BD — body
depth; NCR — neurocranium; P — pectoral fin; SL — stan-
dard length; VERT - vertebrae.

Institutional abbreviations: IGP — Institute of Geology
and Paleontology, Charles University, Prague.

Systematic section

Family Trichiuridae Rafinesque, 1810
Subfamily Aphanopodinae Gill, 1863

Genus Anenchelum Blainville, 1818
Anenchelum glarisianum Blainville, 1818

Descriptions. — A) Predator: The Anenchelum glarisia-
num specimen has an estimated SL of about 240 mm. The
partially preserved vertebral column contains 61 vertebrae.
Behind the ventral part of the shoulder girdle, a pectoral fin
is present. The body depth at the pectoral fin level is
15 mm. Neither the dorsal nor the anal fin are preserved,
but many of their axonosts are clearly visible. The body ca-
vity, starting at the level of the pectoral girdle, is about
80 mm long. Inside the body cavity of this specimen the re-
mains of its prey are preserved.

B) Prey: On first sight it is possible to recognize parts of ver-
tebral columns and skull elements. Two types of prey verteb-
rae belonging to two taxa can be recognized (Figs 1C, 2). The
summary of measurements and vertebrae counts are pre-
sented in Table 2.

BA) Prey 1: The first type of prey has a vertebra in articu-
lation with the relict of its skull. The vertebrae are relati-
vely long, with short, straight neural and hemal spines. On
a few vertebrae positioned closely behind the skull, it is po-
ssible to see the neural spines in articulation with the axo-

Table 2. The detailed measurements and vertebrae counts for specimens
1 and 2. Abbreviation: A. — Anenchelum.

predator prey

A. glarisianum A. glarisianum Scopeloides sp.

estimated SL 240 mm 140 mm -
maximal BD 17 mm - -
NCR length - 19 mm -
NCR width - 7 mm -
preserved VERT 61 30 16
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nosts of the dorsal fin (Fig. 1C). About 30 vertebrae are
preserved and are interrupted to represent the middle of the
vertebral column. The relict of the skull, probably the neu-
rocranium, is preserved in dorsal view. The length of the
preserved part of the skull is 19 mm and its width is 7 mm.
The separate bones are not recognizable. In front of the
skull a triradiate element is present which may be part
of the same skull. The position of the prey inside the body
cavity is with the tail orientated anteriorly. The head is
twisted so that it also has an anterior orientation (Fig. 2).

BB) Prey 2: The other preserved prey specimen is mor-
phologically different. The vertebrae centra are slightly ta-
pered in the middle (distinctly more so than in the first prey
type), the neural and hemal spines are relatively long and
distal parts of the spines are turned slightly posteriorly.
There are 16 vertebrae in the preserved part of the spine
and no other skeletal elements are preserved. The head is
orientated posteriorly inside the body cavity.

Discussion

On the basis of a detailed description of prey remains, it is
possible to distinguish two taxa:

The first type of prey is likely to be the remains of a young
A. glarisianum individual, based mainly on the morphology
of vertebrae and neural spines which are articulated with typi-
cal dorsal fin axonosts (Fig. 1C). The estimated SL of the prey
specimen Anenchelum is about 150 mm. The vertebral col-
umn is twisted behind the head, so that the specimen has both
its tail and the top of its head orientated anteriorly. This posi-
tion could indicate: a) that the prey was caught just behind the
head and swallowed from the middle of the body so that the
fish was folded during swallowing; or b) the head is situated
in the proximal part of gut, which subsequently twisted so that
the head is orientated anteriorly. Turning of prey in the stom-
ach is highly improbable. On the basis of the position of the
specimen and comparison with recent representatives of
Trichiuridae, it is possible to exclude viviparity.

The second prey specimen is different. The tapered
centra in the middle of the spine and the long neural and
hemal spines with its distal parts turned posteriorly, links
this specimen with the genus Scopeloides, which are com-
mon in the same layers at the locality. These fishes are
close relatives to the recent genus Gonostoma (Stomii-
formes, Gonostomatidae) (e.g., Kalabis 193840, Aram-
bourg 1967, Daniltshenko 1960). The same vertebrae
morphotype was recognize in the A. glarisianum body cav-
ity from the Plattenberges locality (Glarn canton) in Swit-
zerland (Prikryl, personal observation), which is housed in
the collection of the IGP — specimen number 4636.

On the specimen from Litencice, the prey position in
the predator body is with the head orientated posteriorly,
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Figure 2. Anenchelum glarisianum. Detail of the body cavity distinguishing the two prey specimens.

i.e. swallowed head first (in the Anenchelum prey specimen
itis difficult to determine what was the cause of the twisted
head) and it is the most common orientation of prey in fos-
sil predator fish specimens (Viohl 1990). However, head
first consumption of prey in Anenchelum in not likely due
to the position of the gonostomatid prey inside the body
cavity of specimen IGP 4636 (from the Plattenberges local-
ity) in which the head is orientated anteriorly. This prey po-
sition is quite unusual in the Paleogene and has been men-
tioned only in connection with some specimens from the
Monte Bolca locality (Viohl 1990).

The feeding habits of recent Trichiuridae fish are gener-
ally relatively well known and it is possible to compare it with
present knowledge of fossil Anenchelum specimens. Parin
(1986) and Nakamura & Parin (1991) described a diet con-
sisting mainly of a variety of fishes, squid and crustaceans.
Cannibalism was described by Luo (1991) and Lee (1978)
from western Pacific waters. Chiou et al. (2006) stated that
the rare occurrence of cannibalism among the ribbonfish
Trichiurus lepturus may be attributed to their low population
density and inadequate supply of food. Therefore, it is ex-
pected that there were some other factors acting in the
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paleoenvironment in which the sediments at the Litencice lo-
cality were deposited. Fossils of A. glarisianus are common in
many localities in Moravia and comprise 15% of the fish
fauna in Dynow Marlstones at the Litencice locality (accord-
ing to Gregorova 1997). This could suggest a paleo-
ecologically imbalanced population and/or insufficient food
sources, as in the model cases from Pacific waters (Luo 1991,
Lee 1978), potentially resulting in occasional cannibalistic
behavior. Evaluation of this interpretation awaits the recovery
of additional Anenchelum specimens with preserved prey.

Results

On the basis of direct fossil evidence, cannibalism in the
Oligocene species Anenchelum glarisianum is recognized.
Skeletal remains found in the body cavities of the speci-
mens studied here and other studied specimens, show
predator-prey relationships with fishes from the family Go-
nostomatidae. The position of prey inside the body cavity
in this studied specimen is with the head orientated posteri-
orly. However, this position is not consistent in this taxon,
as can be seen in the specimen from the IGP collection.

On the basis of analogy with recent Trichiuridae fishes
from the waters of Taiwan, it can be suggested that there
was a paleoecological imbalance in the A. glarisianum
population at the Litencice locality such that a reduced
food supply resulted in cannibalism.
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