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Comparison of Age Structures of Male Blue Sheep ( Pseudois
nayaur) on Helan Mountain in Two Periods, 1995 and 2004
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2. College of Wildlife Resources, Northeast Forestry University, Harbin 150040, China;

3. Helan Mountain National Nature Reserve, Yinchuan 750021, China)

Abstract: We analyzed the static life table, age structure and survivorship curve of blue sheep ( Pseudois nayaur)
using the horns of 102 male blue sheep that died of natural causes in tie field, from April to May, 2004, on Helan Moun-
tain. The age of each horn was determined by the growth ring. We also compared the data from this study with data from
1995. The natural mortality rate between 1.5 and 4.5 years old ranged from 0% to 7.4% in this study. For rams between
5.5 and 10.5 years old the range was 14.9% to 25.0% . The mortality rate for rams with 11.5 to 15.5 years old varied
between 40.7% and 100% . The first mortality peak (from 1.5 to 4.5 years old) in this study was similar to the results of
1995, while the second mortality peak (from 5.5 to 10.5 years old) was remarkably delayed. Unlike the results from
1995, 64.7% of individuals during this research survived up to 8 years old, and 7.8% rams survived until after 13 years.
The 2004 data indicated that life expectancy of rams was close to that of 1995. However, life expectancy in the older rams
(=5.5 years) from this research increased significantly. We found a significant difference in the mortality rate of rams be-
low 4.5 years old between 1995 and 2004. There was a significant difference in the mortality rate of rams from 5.5 to 9.5
years old between 1995 and this study. The mortality rate of rams over 4.5 years of age differed significantly between 1995
and 2004 . Although the blue sheep populations on Helan Mountain have experienced some changes in the last ten years,
the survivorship curve of rams was still close to convex type (A type) .
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Tab. 1 Comparison of the life tables of male blue sheep in 1995
and 2004 on Helan Mountain

Liang & Wang 2000

2004

Age nx Ix dx qx Lx Tx ex
1.5 102 1.000 0.000 102.0 767.0 7.52
2.5 102 1.000 0.039 100.0 665.0 6.52
3.5 98 0.961 4 0.041 96.0 565.0 5.7
4.5 94 0.922 0.074 90.5 469.0 4.99
5.5 87 0.853 13 0.149 80.5 378.5 4.35
6.5 74 0.725 8 0.108 70.0 298.0 4.03
7.5 66 0.647 7 0.106 62.5 228.0 3.45
8.5 59 0.578 15 0.254 51.5 165.5 2.81
9.5 44 0.431 8 0.182 40.0 114.0 2.59
10.5 36 0.353 9 0.250 31.5 74.0 2.06
11.5 27 0.265 11 0.407 21.5 42.5 1.57
12.5 16 0.157 8 0.500 12.0 21.0 1.31
13.5 8 0.078 4 0.500 6.0 .0 1.13
14.5 4 0.039 3 0.750 .5 .0 0.75
15.5 0.010 1 1.000 .5 .5 0.50

1995

Age nx Ix dx qx Lx Tx ex
1.5 62 1.000 1 0.016 61.5 445.0 7.18
2.5 61 0.984 1 0.016 60.5 383.5 6.29
3.5 60 0.968 0 0.000 60.0 323.0 5.38
4.5 60 0.968 1 0.017 59.5 263.0 4.38
5.5 59 0.952 7 0.119 55.5 203.5 3.45
6.5 52 0.839 9 0.173 47.5 148 2.85
7.5 43 0.69%4 10 0.233 38.0 100.5 2.34
8.5 33 0.532 9 0.273 28.5 62.5 1.89
9.5 24 0.387 12 0.500 18.0 34.0 1.42
10.5 12 0.194 5 0.417 9.5 16.0 1.33
11.5 7 0.113 4 0.571 5.0 6.5 0.93
12.5 3 0.048 3 1.000 1.5 1.5 0.50

nx

at beginning of age

age

of all numbers for each age

Survivor number at beginning of age  Ix
dx

Death number for each age
Tx

qx
Lx

Mean survivor number for each age

ex Life expectancy

Survivor percentage
Mortality rate for each

Total survivor years



470 26
2004 3 10.6% 0.014 X2
48.3% 41.2% 1 Liang & Wang 2000 =7.842 df=1 P =0.0005

3 4.8% T75.8% 1 Ix
19.4% X2:41'482 df
=2 P =0.000 10
X2:2'184 df=1 P=0.139 A
¥ =6.094 df=1 P =
25
W 1995 [ 2004
~ 20
X
bt
&
S 15 L
o
B
o
g
|
S
p=
] Al
=
0 1.5 2.5 35 45 55 65 75 85 95 105 11.5 125 135 145 155
I Age
1 1995 Liang & Wang 2000 2004
Fig. 1 Mortality of male blue sheep with different age classes on Helan Mountain between
the data of 1995 Liang & Wang 2000 and those of 2004
351
s
£ 30t e e 1995 ——— 2004 2001
§ g 251 ) 3
g 2 20t
2
[
[T =]
& E o)
& O Liu et al
3
"5 s 55 75 95 s 135 155 2004 20 Canis
P Age lupus Lynx lynx
2 1995 Liang & Wang 2000 2004 Vulpes vulpes Aquila
) . . chrysaetos Aegypius monachus
Fig. 2 Survivorship curve of male blue sheep on Helan
Mountain during 1995 Liang & Wang 2000
and 2004 Wang
et al 1998a

1995




5 471
8% 55% 37% 2004
Buechner 1960 1937 1941
1937
1941
1
Buechner 1960
1941 Cao et al 2005a Niev-
ergelt 1974 Schaller 1977
Alados 1985  Geist
2004 1995 1971
Liang & Wang 2000 2 Kaji 1993 Luo & Gu 1991 Ol &
Rogers 1996 Ren & Yu 1990 Schaller & Gu
Schaller 1994 Geng
1977 1998 Liu & Yang 1990
et al 2004 Wang et al 1999
Cao et al 2005a b Liang & Wang 2000
Wang et al 1998a b  Yuetal 2004
13 a Schaller et al 1987
14.5 a Ren & Yu
1990 15 a Schaller 1977 Wegge Liu et al
1979  Nowak et al 1999 2004
20 a 15.5a 1 Ren
& Yu 1990 12 a
12 a 1.0%
12 a 15.7%
Schaller 1977
3 3.7% T15%
21% Ren & Yu 1990 Liang &
Wang 2000 4.8% 75.8% 19.4%
2004 10.6% 48.3% 41.2%

Schaller et al 1987

Alados CL. 1985. Group size and composition of the Spanish ibex Capra
Pyrenaica Schinz in the Sierras of Cazorla and Segura A . In Lo-
vari S. The Biology and Management of Mountain Ungulates M .
Beckingham UK  Croom Helm 134 -147.

Buechner HK. 1960. The bighorn sheep in the United States its past
present and future J . Wildl Monogr 4 1-173.

Bunnell F. 1978. Horn growth and population quality in Dall sheep J .
J Wildl Manage 42 764 -775.

Cao LR LiuZS Wang XM HuTH Li T Zhai H Hou JH. 2005a.
Preliminary study on group characteristics of blue sheep  Pseudois
nayaur in spring and early winter in Helan Mountain China ] .
Chin J Zool 40 2 28-33.

. 2005a.
. 40 2 28-33.

Cao LR LiuZS Wang XM Hu TH Li T Zhai H Hou JH. 2005b.
Winter group size and composition of blue sheep Pseudois nayaur



472

26

in the Helan Mountains China ] . Acta Theriol Sin 25 2 200
-204.
. 2005b.
25 2 200-204.
Di WZ. 1987. Plantae Vasculares Helan Mountain M . Xi’an North-
western University Press 20 - 22. . 1987.
. 20-22.
Geist V. 1966. Validity of horn segment counts in aging bighorn sheep
J . J Wildl Manage 30 634 -635.
Geist V. 1971. Mountain Sheep M . Chicago University of Chicago
Press 184 -291.
Geng K Yang ZR. 1990. Climatic characteristics and climatic landforms
in Helan Mountain J . Yantai Teachers Coll J Natural Science
Edition 6 2 49-56. . 1990.

2 49-56.
Hoefs M Bayer M. 1983. Demographic characteristics of an unhunted
Dell sheep Ovis dalli dalli population in southwest Yukon Cana-
da J . Can J Zool 61 1346 -1357.
Jiang HS Liu ZH Yuan XC Liang YJ. 1989. A study of the life table

of the rhesus monkey Macaca mulatta J . Acta Zool Sin 35
4 409-415. . 1989.

Macaca mulatta . 35 4 409 -
415.

Kaji K Ohtaishi N Miura S Koizumi T Tokida K Wu JY. 1993.
Distribution and status of white-lipped deer and associated ungulate
fauna in the Tibetan plateau A . In Ohtaishi N Sheng HL. Deer
of China Biology and Management M
Science Publishers 147 - 158.

LiJH Wang QS Li M. 1995. Studies on the population ecology of Ti-

betan monkeys Macaca thibetana Il . Age structure and life table
of Tibetan monkeys J . Acta Theriol Sin 15 1 31 -35.
. 1995. .
. 15 1 31-35.

Liang YM Wang XM. 2000. A study of blue sheep population life table

and its group structure of different seasons in Helan Mountain ] .

Acta Theriol Sin 20 258 —262. . 2000.

. Amsterdam Elseviser

20
4 258-262.

Liu ZS Cao LR Wang XM. 2004. Management and conservation of

Blue sheep population in Helan Mountain J . Chin Wildl 25
1 56. . 2004.
. 25 1 56.

Liu ZX Sheng HL. Li YG Wang SD Zhao DH Du HP. 2000. The
current status and conservation of the isolated population of alpine
musk deer  Moschus chrysogaster at Helan Mountain ] . Acta
Ecol Sin 20 3 463 - 467.

. 2000.
. 20 3 463 -467.
Lowe VPW. 1969. Population dynamics of the red deer Cervus elaphus
L. on Rhun J . JAnim Eco 38 425-457.

Luo N Gu JH. 1991. Resources of blue sheep and hunting in the west-
ern Aerjin Mountain A . In Gu JH. Animal of Xinjiang C .
Beijing Science Press 16 -20 . . 1991.

. 16 -20.

Nievergelt B. 1974. A comparison of rutting behaviour of ungulates and
its relation to management A . In Geist V. Walther F. The Be-
haviour of Ungulates and Its Relation to Management C . Gland
IUCN 324 -340.

Nowak RM. 1999. Walker’s Mammals of the World 6th M . Balti-
more and London The Johns Hopkins University Press.

Oli MK Rogers ME. 1996. Seasonal pattern in group size and popula-
tion composition of blue sheep in Manang Nepal J . J Wild Man-

age 60 4 797 -801.

Oli MK Slade NA  Dobson FS. 2001. Effect of density reduction on
uinta group squirrels Analysis of life table response experiments

J . Ecology 82 7 1921-1929.

Ren JR Yu YQ. 1990. A study on the population structure and life table
of blue sheep in Yushu and Golog Qinghai Province J . Acta
Theriol Sin 10 3 189 -193. . 1990.

10
3 189-193.

Ren QF Guo HL LiZG Dai JX. 1999. The quantity and resources ex-
ploitation of blue sheep in Ningxia J .
Forest  suppl. 38-42. .
1999. . 38 -
42.

Schaller GB. 1977. Mountain Monarchs Wild Sheep and Goats of the
Himalaya M . Chicago University of Chicago Press.

Schaller GB Gu B. 1994. Ungulate in northwest Tibet J . Natl Geogr
Res Explor 10 3 266 -293.

Schaller GB. 1998. Wildlife of the Tibetan Steppe M . Chicago Uni-
versity of Chicago Press.

Schaller GB Li H Talipu LuH RenJ] QiuM Wang H. 1987. Sta-
tus of large mammals in Taxtorgan Reserve Xinjiang China J .
Biolol Conser 42 53 -171.

Simmons NM  Bayer MB  Sinkey LO. 1984 . Demography of Dall’s sheep

Ningxia Sci Technol Agr

in the Mackenzie Mountains northwest territories J . J Wlidl
Manage 48 1 156-162.
Sun RY. 2001. The Principles of Animal Ecology 3rd M . Beijing

Beijing Normal University Press . . 2001.
Tian LS. 1996. Vegetation of East Slope in Helan Mountain M
Huhehaote Inner Mongolia University Press. . 1996.
Wan XR Wang M] Wang GH Zhong WQ. 2001. Some types of life
Acta Ecol Sin 21
. 2001.
21 4 660

data methods for constructing life table ] .
4 660 - 664 .

- 6064.
Wan XR Zhong WQ Wang M] Wang GH. 2000. A suggestion on the
survivorship curves analysis for mammalian species J . Acta The-
riol Sin 20 2 142-145.
. 2000.
20 2 142-145.
Wang XM Li M Tang SX Liu ZX. 1998a. A preliminary study of

some characters of blue sheep population ecology in spring J .

Acta Theriol Sin 18 1 27 -33.
. 1998a.
18 1 27-33.

Wang XM Liu ZX XuHF LiM Li YG. 1998b. The blue sheep pop-
ulation ecology and its conservation in Helan Mountain China
J . Chin Biodiver 6 1 1-5.
. 1998b.
6 1 1-5.

Wang XM Li M Tang SX Liu ZX Li YG Sheng HL. 1999. The
study of resource and conservation of artiodactyls in Helan Moun-
tain J . Chin J Zool 34 5 26-29.

. 1999.
. 34 5 26-29.

Wegge P. 1979. Aspects of the population ecology of blue sheep in Nepal
J . JAsian Ecol 1 10-20.

Yang G Zhou KY Gao LA Chang Q. 1998. A study on the life table
and dynamics of three finless porpoise populations in the Chinese
waters ] . Acta Theriol Sin 18 1 1-7.

. 1998.
18 1 1-7.

Yu YQ Guo ST Bai QS LiZG HuTH Lu HJ. 2004. The seasonal
change of blue sheep population structure in Helanshan Mountains
J . Acta Theriol Sin 24 3 200 -204.

. 2004.
24 3 200-204.



