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New Data of Abnormities on the Bony and Horny
Shell of Tortoises from Bulgaria

different deviations are drawn on the basis of photos. In order to compare the way and
period of ossification of the shell with other tortoises (Agrionemys horsfieldi CHOSATZKY,
MLYNARSKI, 1966; Pseudotestudo kleinmanni LOVERIDGE, WILLIAMS, 1957; Emys orbicularis LINNAEUS, 1758), the available at the NMNH material, which allows similar
comparison, was also examined.
In the period September 2001 - June 2002 the change of 5 somatometric parameters in 13 newly hatched tortoises T. hermanni boettgeri was traced. The weight of the
animals was measured by electronic scales, the growth in length, height and width of the
carapace and the length of the plastron were measured using calipers.

Andrei Stojanov1

Results and Discussion

Abstract: New data of rarely found abnormities on the bony and horny shell of the
tortoises Testudo graeca ibera and Testudo hermanni boettgeri from Bulgaria are presented.
Peculiarities of the earliest post-embryonic development of terrarium-bred T. hermanni
boettgeri and some of the reasons for the high rate of rachitis cases are discussed.

Despite the small number of samples from the examined specimens (38 representatives
of the two species) there were some interesting and rare deviations observed in the
horny and bony shell.
1. Our observations show that the abnormities in the abdominal horny shell are
more rarely found than those in the carapace (STOJANOV 2000). Two specimens of T.
graeca ibera with two additional plates in the plastron mosaic were found among the
examined material (Fig. 1 and Fig. 2). The nature of this abnormity, as well as its rarity
is an evidence of its atavistic origin.
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Introduction
The occurences of abnormal deviations in the horny shell of tortoises are a relatively
common phenomenon, reported by several authors (FISCHER 1872, BOULENGER 1889,
WANDOLLECK 1904, NEWMAN 1906, COKER 1910, MERTENS 1936, ZANGERL, JOHNSON
1957, CALMONTE 1968, KIRCHE 1972, KABISCH, ROGNER 1988, KABISCH 1989, STOJANOV
2000). Information about abnormities on the bony shell could be found rarely in the
literature. These cases concern mostly terrarium-bred individuals with poor feeding and
bad living conditions (KUDRJAVZEV et al. 1991, MÜLLER 1995, OBST 1985, OBST et al.
1984). Some interesting new observations made on Bulgarian tortoises during the period
1997-2002 encouraged us to report the results in this article.

Material and Methods
The abnormities of 38 tortoises of both Bulgarian species, Testudo graeca ibera, and
Testudo hermanni boettgeri, have been studied in the period 1997-2002 as follows:
1. Material donated to the National Museum of Natural History (NMNH) in the
period 1997-2002: 11 specimens, including 8 specimens of T. hermanni boettgeri and 3
specimens of T. graeca ibera.
2. 13 newly hatched tortoises donated for upbringing at the NMNH in the period
2000-2001.
3. Material examined in the region of Kresna gorge (11 specimens - 6 specimens
of T. hermanni boettgeri and 5 specimens of T. graeca ibera).
4. Material examined in the region of Ilindentsi village (3 specimens - two specimens of T. hermanni boettgeri and one specimen of T. graeca ibera).
Before the examination all tortoises were living and reproducing in their natural
habitat. All abnormities found have been photographed. The sketch figures presenting
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Fig. 1. Occurrence of two additional small plates
on the boundary between the humeral plate
(Humerale) and the pectoral plate (Pectorale).

Fig. 2. Occurrence of two additional small plates
on the boundary between the abdominal plate
(Abdominale) and the femoral plate (Femurale).

2. An interesting case of a phosphor-calcium metabolic disturbance is presented on
Photos 1, 2, and 3. The slow and inadequate ossification of the shell causes the
occurrence of abnormally large lateral fontanels (Photo 1), a l cm long abdominal
fontanel (Photo 2) and a highly porous bone structure which is particularly obvious at
the joints between the rib ends and the peripheral plates (Photo 3).
The ossification of the shell takes place in a similar way in many other tortoise
species (Emys orbicularis, Agrionemys horsfieldi, Pseudotestudo kleinmanni), but these are
aged between 5-7 years (which is the obvious age of the specimen on Photos 1-3), and
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