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Linear morphometric parameters of the ventral surface of the hoco-cerebral part of the skull of both males and females of cattle trustworthy increased from birth to 10-year age.  Two periods were registered in the dynamics of morphometrical parameters of the ventral surface of the hoco-cerebral part of the skull: pre-boundary and post-boundary ones. The identified age regularities of metric parameters of the ventral surface of the hoco-cerebral part of the skull in the cattle have been used as a basis of the method to determine animal age and sex by informative morphometrical parameters.
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Statement of the problem.  In the practice of veterinary medicine to determine the species, age and sex of the animal in the separate identity of the fragments of her body is located during the veterinary examination of Forensic Medicine at the request of law enforcement agencies in the investigation of crimes. Usage of this purpose cattle  Clarification documents degree of corrosion chewing surfaces of the teeth, and count the number of rings on the capsule century, etc. [1] is not enough, or even impossible. This requires the development and adaptation and attract of more sophisticated research methods [2].
 The largest amount of information between osteological things in nature are the signs of the skeleton, particularly the skull. In general, and his ministry is necessary nasal-brain skull in particular is that it has features that are reliable indicators that characterize the type, gender, age affiliation animals [3–6]. 

Research objectives – to identify patterns of dynamics of linear morphometric parameters ventral surface of the nasal-cerebral skull cattle regardless of age and sex, and find out the availability of these parameters to develop a method of diagnosis of cattle age and sex of those parameters. 
Materials and Methods. We studied nasal-brain skull of heads from 88 male and 88 female heads of cattle breed Ukrainian red age from newborn to 10 years. The total number of investigated bone material was 176 skulls. All samples were divided into 11 age groups for females.

Measuring the ventral surface of nasal-brain skull cattle was performed by the method described in our work [7].

Mathematical and statistical processing of measurement results was carried out using the methods of variation statistics criteria involving verification of statistical hypotheses using computer programs Microsoft Excel and Maple-12.
The results of the study. We analyzed 8 absolute morphometric parameters of ventral surface of the nasal-brain skull of cattle in the age range from birth to 10 years of age. Further, these parameters we used as a base for developing a method determination age and sex of cattle. Comparative morphometric analysis ventral surface of the nasal-brain skull cattle sex and age groups studied animals is showed following.

The length of the skull of cattle of both sexes increased from birth to 120 months of age of males and females (11th age group), the rate of increase in the intensity of this dimension in males and females are almost identical (Pic. 1).
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Picture 1. The length of the skull of cattle.
 The least the length of the skull is recorded in animals of both sexes 1st age group (0–2 month), and the value of this measure in males is 215,13 ± 3,52 mm, which tends to increase by 0,25 % against the value of similar measurement females (215,67±0,92 mm).

Indicator of analyzed morphometric measurement continues to grow significantly (р≤0,001) to 10 months of age. Further, by the end of the study the dynamics of the skull length of cows and bulls is stable and at a significant difference in the intergroup collections (р≤0,05), but the difference is negligible.

Maximum length of the skull is mentioned in males and females 11th age group (60–120 months). Osteometric analysis found that in this period of postnatal ontogenesis the absolute value of the parameter analyzed the skulls of male bovine 11th age group is 436,93±1,15 mm to 2,92 % (р≤0,05) less compared to the same indicator females (450,06±10,39 mm).

The length of the boundary age for male skull is 10 months, and for females – 20 months.

 The length of the edge of nasal-cerebral toothless skull of cattle of both sexes increased from birth to 120 months of age males and females (Pic. 2). The least the length of the toothless of edge nasal-cerebral skull logged in animals of both sexes 1st age group (0–2 month), and the value of this measure in males is 58,33±0,65 mm, which tends to increase at 0,70 % against the similar value measurement of females (57,92±0,71 mm).

 The length of the toothless of edge nasal-cerebral skull male cattle increased significantly from birth to 9 months of age (р≤0,001). Between 9 to 12 months of age osteometric value of this parameter does not change, and from 12 to 18 months of age increases (р≤0,001). The period of postnatal ontogeny males is characterized in that the length of the toothless edge, although increases with age, but this increase is insignificant.

Between 66 to 120 months of age analyzed dimension increases more rapidly (р≤0,001).

Age dynamics of nasal-cerebral edge length toothless skull of female cattle were rapidly increasing from birth to 12 months of age. The period from 12 to 30 months of age is characterized by a decrease in the rate of measurement (р≤0,05), and from 30 to 120 months osteometric analyzed age parameter increased more rapidly (р≤0,01). 
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Picture 2. The length of the toothless edge of nasal-cerebral cattle skull.
The intensity of the rate of increase of this dimension in the interpersonal together males and females from birth to 12 months almost the same age, but with 12 to 36-months – the length of the toothless edge is higher in males than females (р≤0,05) and 30-months. Age to the end of the study analyzed measurement values ​​in males although tends to increase against females, but the difference is negligible.

Maximum value length of edge nasal-cerebral toothless skull of cattle is in males and females 11th age group (60-120 months). Osteometric analysis found that in this period of postnatal ontogenesis the absolute value of the parameter analyzed the skulls of male of 11th age group is 128,34±1,08 mm, 1,17 % compared with that of females (129,86±1,09 mm).

Thus, the set peculiarities of the length of the toothless edge nasal-cerebral cattle skull, apparently, can be explained more intensive development of dentition in males compared to females.

Age boundary lengths toothless edge for males is 15 months, and for females – 10 months.

 Body length occipital bone of both sexes increased from birth to 120 months (Pic. 3).

The lowest body length of occipital bone logged in animals of both sexes 1st age group (0–2 month), and the value of this measure in males is 42,08±0,45 mm, which 25,50 % more (р≤0,001) compared with the same value measurement of females (33,53±0,57 mm) (Pic. 5). During the postnatal period of ontogenesis kraniometric measure significantly increases male cattle from birth to 4 months of age 42,08±0,45 to 48,65±1,16 mm (р≤0,001). 
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Picture 3. The body length of braids of occipital cattle.

Between 4 to 6 months of age osteometric value of this indicator increased by only 7 % against the previous period, and from 6 to 18 months of age – increased by 16,63 % (р≤0,001). The period of postnatal ontogenesis of males with 18 to 66 months of age is characterized by the body length of the occipital bone, though increased, but this increase is insignificant, and intergroup collections during this period has only tended to increase. Between 66 to 120-months of age analyzed dimension increases more rapidly to 5,01 % (р≤0,05).
 Age dynamics of body length of occipital bone cattle females rapidly increased by 38,36 % from birth to 12 months of age (р≤0,001). The period from 12 to 120 months is characterized by a decrease in the rate of measurement (r≤0,05), and the inter-specified set of kraniometric option tends to increase.

The intensity of the rate of increase of this dimension in the interpersonal together males and females from birth to 9 months of age males more than females (р≤0,01), but from 9- to the end of the research period – the length of the body of the occipital bone in males only tends to increase against females, because the difference is negligible. 

The maximum body length value of occipital bone of males and females reaches in 11th age group (60-120 months). Osteometric analysis found that 120 months of the absolute value of the analyzed parameter of male cattle is 66,80±0,65 mm to 5,01 % (р≤0,05) more compared with that of females (63,61±0,88 mm).

Thus, the set peculiarities of the body length of the occipital bone cattle, obviously, can be explained somewhat more intensive development of dentition in males compared to females.

Age boundary of the length of the body of the occipital bone for males and females is 20 months. 

Length of animals’ hoan of both sexes increased from birth to 120 months (Pic. 4). The least length of hoan was recorded in animals of both sexes of 1st age group (0–2 month), and the value of this measure in males is 76,06±1,16 mm, which tends to increase by 0,38 % against the value similar measurement females (75,77±1,02 mm).
Length of male’s hoan significantly increases rapidly from birth to 4 months (third group) to 14,63 % i.e. from 76,06±1,16 to 89,09±1,17 mm (р≤0,001). Between 4 (group 3) to 10 months (group 5) the dynamics of osteometric rate slows down and increases by 4,93 %, and from 12 to 120 months of age length of hoan continues to increase significantly by 13,29 % (р≤0,001) to the end of the study. 
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Picture 4. Length Hoan cattle
 Age dynamics of hoan’s length of female cattle is growing rapidly from birth to the end of the term of study (120 months). The analysis of the length of hoan allowed to allocate 3-periods: the first – from birth females to 18 months of age. Since that time the size of the test kraniometric index significantly increased by 20,33 % (р≤0,001); second period – from 18 to 36 months of age. During this period, the length of hoan of female cattle continues to increase at 6,37 %, but its pace slowed somewhat. Third period – from 36 months of age to 120 months is characterized by more intensive increase kraniometric specified parameter to 9,35 % (р≤0,001).

The intensity of the rate of increase in the length of hoan interpersonal together males and females from birth to 36 months of males more than females (р≤0,01), but with 36 months by the end of the research period – hoan’s length in males only tends to decrease against females, although this difference is negligible.

Maximum value of hoan’s length reaches males and females of 11th age group (60–120 months). Kraniometric analysis found that 120 months of the absolute value of the analyzed parameter of male cattle is 108,07±1,06 mm to 3,55 % (р≤0,05) less compared with that of females (112,05±1,08 mm).

Thus, the peculiarities of the installed length cattle’s hoan, obviously, can be associated with the development of airways with age. Boundary lengths of hoan age for males is 15 months, and for females – 30 months. Width of males’ hoan and females increased significantly cattle from birth to the end of the study, particularly the males – by 23,83 %, and females – at 30,47 % (Pic. 5). Thus, this value is the lowest in the 1st age group (2–4 month) and in males – 32,44±0,46 mm, 10,05 % more against the same kraniometric index of females – 29,18±1,19 mm. 
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Picture 5. Width of cattle’s hoan 
 Maximum values ​​analyzed kraniometric setting up of males and females of 11th age group (66–120 months). Throughout the study period in interpersonal aggregate width males’ hoan tends to increase against the same measurement skull in females. This difference is more significant throughout the study period, but decreases with age.

Thus, the peculiarities of the set width of cattle’s hoan as their length, obviously, can associate with development and functioning of the respiratory tract of animals.

Boundary value width of hoan age for males is 15 months, and for females – 20 months. Aboralna palate bone width of males and females cattle increased significantly from birth to the end of the study, particularly the males – by 38,96 %, and females – at 36,61 % (Pic. 6). Thus, this value is the lowest in the 1st age group (2–4 month) and in males – 63,73±0,50 mm, which tends to increase by 0,11 % against the similar kraniometric indicator of females – 63 66±0,49 mm. 
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Picture 6. Aboralna width palate bone cattle
 Maximum values ​​analyzed kraniometric setting up of males and females of 11th age group (66–120 months). Throughout the study period in interpersonal aggregate width of males’ hoan tends to increase against the same measurement skull in females. This difference is more significant throughout the study period, but slightly decreases with age.

Thus, the set features of dynamic of aboral width of palate cattle’s bone, obviously, can associate with development and operation of the oropharynx.

Age boundary value aboral palate bone’s width for males is 15 months, and for females – 25 months. 
Rostral palate bone width of males and females increased significantly cattle from birth to the end of the study, particularly the males – by 28,96 %, and females – at 31,40 % (Pic. 7). Thus, this value is the lowest in the 1st age group (2–4 month) and in males – 69,99±1,74 mm, which tends to increase at 5,58 % against the similar kraniometric indicator of females – 66 29±3,28 mm. 
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Picture 7. Rostral palate bone’s width of cattle
 Maximum values ​​analyzed kraniometric setting up of males and females 11th age group (66–120 months) – 98,52±0,70 mm and 96,63±1,02 mm respectively.

From birth to 18 months of age of interpersonal aggregate width of rostral bone of males tends to increase against the same measurement skull females. Since 18 to 66 months, this pattern is changing and magnitude of the test measurement of females tend to increase against the same measurement males. In the last period of the study (66–120 months), rostral bone’s width palate males is again slightly larger than the value of this dimension in females.

Age boundary value of rostral bone palate width for males is 15 months, and for females – 35 months.

Length palate bone of males and females increased significantly cattle from birth to the end of the study, particularly the males – by 46,99 %, and females – at 47,92 % (Pic. 8). Thus, this value is the lowest in the 1st age group (2–4 month) and is in males – 34,38±0,53 mm, which tends to increase at 4,21 % against the similar kraniometric indicator of females – 32,99±0,70 mm. 
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Picture 8. The length of the palatal bone cattle
 Length of palate bone of males from birth to 12 months rapidly increased by 42,30 % (р≤0,001), and in subsequent periods of postnatal ontogenesis and to complete the research period (120th day) – is characterized by increasing measurement (р≤0,05), but with little intensity.

The length of the bone of females from birth to 12 months rapidly increased by 38,20 % (р≤0,001), and in subsequent periods of postnatal ontogenesis and to complete the research period (120th day) – is characterized by increasing measurement (р≤0,05), but with little intensity.

Maximum values ​​analyzed kraniometric setting up of males and females cattle of 11th age group (66– 120 months): males – 64,86±2,44 mm, which is characterized by a tendency to an increase of 2,38 % compared to females (63,35±1,07 mm).

Age boundary lengths of bone for males is 14 months, and for females – 35 months.
 Conclusions: 
1. Linear morphometric parameters of ventral surface of the nasal-brain skull of females and males increased cattle from birth to 10 years of age.

2. In the dynamics of morphometric parameters of ventral surface of nasal-brain skull recorded two periods: pre-boundary period (from birth to boundary criterion corresponds relatively intense growth of the skull bones) and post-boundary period (boundary criterion of age before the deadline for the study, at which time slows down size increase of the skull bones).

3. Boundary age criterion for cattle is kraniometic parameters: the width of the rostral bone – for males is 15 months, and for females – 35 months; the length of the skull for males – 10 months, and for females – 20 months; the length of the toothless edge for males – 15 months, and for females – 10 months; the length of the body of the occipital bone for males and females – 20 months; hoan length for males – 15 months, and for females – 30 months; hoan width for males – 15 months, and for females – 20 months; aboral for palate bone width for males – 15 months, and for females – 25 months; by rostral bone width for males – 15 months, and for females – 35 months; the length of the palate bone for males – 14 months, and for females – 35 months.

4. Revealed age patterns of metric parameters of ventral surface of nasal-brain skull of cattle as the basis of the method of determining the age and sex of the animal in such informative morphometric parameters: length of the skull, length of edge toothless skull of nasal-brain part, occipital pigtails body length, length and width of hoan, aboral width of palate bone, width of bone of rostral palate, length of palatal bone of cattle. 
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