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neW data on Woolly rhinoCeros  
(COELODONTA ANTIQUITATIS Blum) horns

irina KirilloVa, fedor shidloVsKiy. Ice Age Museum, Moscow, Russia.  
ikirillova@yandex.ru

olga ChernoVa. Severtsov Institute of Ecology and Evolution of Russian Academy of 
Sciences, Moscow, Russia. chernova@sevin.ru

1) Study of the woolly rhinoceros horn has a long history. The first scientific 
description was made by the outstanding scientist P. Pallas (1769). The work of 
his followers discovered the structure of keratin formation, interpreted in the 
form of nasal horns, its function and growth, the difference in the formation of the 
anterior and posterior horns, found the origin of cross-banding, unlike the modern 
rhinoceros horns, as well as similarities and differences with other derivatives of 
the skin (Eichwald, 1835; Brandt, 1849; Schrenck, 1880; Garutt V. et al, 1970; 
Fortelius, 1983; Garutt N., 1995, 1998, 2001; Chernova et al, 1998).

2) The number of woolly rhinoceros horns in public and private collections 
in the world amounts to several tens; the most representative of them is the col-
lection of the Ice Age Museum, Moscow. The study of samples from this collec-
tion allowed us to obtain new information on the structure of the horn. The main 
objects of study were nasal horns nos. F-23 and F-2528.

3) The macrostructure of the Coelodonta horn. The horn has an uneven foot 
“surface” reflecting the curvature of nasal bones of the skull. Accordingly, the place 
breaking the horns of the natural boundaries of bands also have a curved surface, 
which has a convex relief on the distal part of the horns (formed early in ontogeny), 
and concave – on the proximal portion (formed later). Revealed the heterogeneity 
of the horns of density: the denser the middle part of the sagittal focus. Because of 
the destruction of the less dense layers of lateral filaments it is visible in the pos-
terior Coelodonta horn no. F-2528, where its thickness is about 2 cm (fig. 1-A).

Fig. 1. Woolly rhinoceros nasal horns from the Ice Age Museum. A. Specimen  
no. F-2528, rear view. B. Specimen no. F-23, bottom view, the enlarged inset  

is visible to the heterogeneity of the structure of filaments in the center  
and the periphery of the cross section of the horn
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4) The microstructure of the Coelodonta horn no. F-23 was studied using a 
scanning electron microscope JSM 840A (Japan). Diameters of filaments consid-
erably vary in cross (horizontal) section. They are smaller (200–300 mk) in the 
peripheral part, and larger (500–600 mk), in the central zone (fig. 1-B). The shape 
of filaments varies from cylindrical to slightly flattened, rounded rectangular-pen-
tagonal. The distance between filaments in the middle and on the periphery part 
of the horn is about of 100–200 mk but the smaller filaments are spaced closer.

Filaments are oriented along the long axis of the horns, with slightly convo-
luted and intertwined form, and their thickness is minimal on the periphery of the 
horns and a maximum in its central region. Matrix septa separating the filaments 
have a lamellar structure and thicker in the central part of the horn as compared 
with the periphery.

5) Revealed features in the structure of the Woolly Rhinoceros horns at the 
macro and micro levels, as previously known, provide strong connecting elements 
(bands of regular growth, filaments) between them, strength and elasticity of the 
organ to withstand high mechanical loads, in fact, resulting from adaptation of 
this animal to specific glacial conditions.
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