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Abstract The aim of this project is to compare the ratio of (cranial volume; CV) to (skull volume; SV) in 25
mammalian species, 48 skulls (obtained from Chiang Mai Night Safari and Anatomy Laboratory, Faculty of
Veterinary Medicine, Chiang Mai University, Chiang Mai). The cranial volume was measured by using filled
sorghum seed volume which manually packing and filling through the cranial cavity. The SV was measured by
use of Buoyancy force of Archimedes’s principle. The data of CV/SV (%) were collected for basic and advance
study of zoology and veterinary medicine. The results found that skull of Spinner dolphin showed the highest
ratio of CV and SV about 184.682%. Nevertheless, the ratio of CV and SV of each species seem to be depended
on morphology, weight and density of skull and also cranial volume and the different ratio of CV and SV from

the similar taxon have been recorded in family Cervidae and Antelope from family Bovidae.
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Table 1 Number of skull in each Species of this study

Common name

Scientific name

Number of skull

Malayan tapir

Tapirus indicus

1

2 Camel Camelus dromedarius 1
3 Sunda sambar Rusa timorensis 2
4 Nilgai Boselaphus tragocamelus 1
5 Giraffe Giraffa camelopardalis 1
6 Spotted deer AXis axis 1
7 Red lechwe Kobus leche 1
8 Nyala Tragelaphus angasii 1
9 Eland Tragelaphus oryx 1
10  Sitatunga Tragelaphus spekii 1
11 Greater kudu Tragelaphus strepsiceros 1
12 Gemsbuck Oryx gazella 1
13 Common barking deer Muntiacus muntjak 1
14 Grant's gazelle Nanger granti 2
15 Barbary sheep Ammotragus lervia 1
16 Sheep Ovis aries 3
17  Goat Capra aegagrushircus 3
18  Cattle Bos taurus 3
19 Horse Equus ferus caballus 4
20 Mule Equus mule caballus 2
21 Pig Sus scrofa 5
22 Dog (Golden retriever) Canis familiaris 5
23 Lion Panthera leo 1
24 Hyena Hyaena hyaena

25 Spinner dolphin Stenella longirostris 2
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Figure 1 Cranial volume morphometry. Use cotton or clay plug into all foramina of the skull (1) then manually
pack and fill the skull with sorghum seeds until full. (2) Use forceps poke sorghum seeds to ensure fully
packed and minimized space. (3) Finally pour the sorghum seeds into measuring cylinder and measure the

volume.

Figure 2 The principle of buoyancy force. When the
object was suspended on the scales and immersed in
water, the weight of the object is supported by buoyancy

force (B) then the weight that can be read form scales

results from string tension (T)
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Figure 3 The skull volume morphometry. Measure water temperature (1) for density calculation. Weigh the skull

(2). Next, suspend the skull on the scales then immerse the skull into water (3). Read the scales when the whole

skull is fully immersed (4).
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Table 2 Cranial Volume (CV), Skull Weight (SW), Skull Volume (SV) and Ratio of Cranial and Skull Volumes

(CV/SV) in 25 mammalian species

Species CV (L) SW (Kg) SV (L) CV/ISV (%)
Malayan tapir 0.314 2.04 1117 28.139
Camel 0.708 1.27 0.895 79.053
Sunda sambar 0.303+0.070 0.733+0.438  0.457+0.259 73.546+26.232
Nilgai 0.260 0.388 0.265 98.152
Giraffe 0.234 0.420 0.244 95.980
Spotted deer 0.171 0.870 0.528 32.361
Red lechwe 0.221 1.612 1.184 18.670
Nyala 0.205 1.112 0.815 25.150
Eland 0.267 1.480 1.071 24914
Sitatunga 0.172 2.900 1.741 9.867
Greater kudu 0.203 3.500 2.758 7.369
Gemsbuck 0.344 1.760 1.247 27.559
Common barking deer 0.162 0.350 0.256 63.302
Grant's gazelle 0.197+0.013 1.328+0.066  1.016+£0.011  19.374+1.068
Barbary sheep 0.242 4.700 3.935 6.160
Sheep 0.145+0.009 0.377+£0.021  0.255+0.028 57.108+2.807
Goat 0.141£0.010 1.290+0.050  0.876+0.023 16.145+1.478
Cattle 0.535+0.032 1.813+0.614  1.131+£0.320 50.004+14.003
Horse 0.849+0.010 1.791+0.133  1.015+0.109  84.378+8.955
Mule 0.642+0.015 2.330+0.014  1.225+0.037 52.488+2.822
Pig 0.120+0.018 0.394+0.055  0.293+0.073 43.068+13.703
Dog 0.076+0.002 0.115+0.009  0.080+0.002 94.650+1.782
Lion 0.309 0.94 0.643 48.110
Striped hyena 0.150+0.060 0.462+0.217  0.298+0.157  52.498+7.545
Spinner dolphin 0.645+0.006 0.564+0.030  0.349+0.007 184.682+5.320

Note Data represent meanzstandard deviation in species that have more than one sample.
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