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Executive summary

Musk is one of the most valuable natural products in the world. China is a major range
country of musk deer, which locates in the center of the range of musk deer. With
about 70% of world musk production, China is @ main musk consuming country. Musk
has bgen in use for traditional medicine, incenses, perfumes for thousands of years in
the oriental countries, Middle Fast and some European countries. It was reported that
musk is fisted in 398 patented Chinese medicines which using musk as an ingredient
and 295 of the recorded 2621 Chinese Traditional pharmaceutical preparations as
well as many herbalist preparations. Thus, traditional medicine is the main consumer
of musk.

Since the creation of Convention on International Trade of Endangered Wild Fauna
and Flora Species (CITES) in 1975, the musk deer populations in India, Nepal and
Bhutan are listed in the CITES Appendix | while the rest of musk populations are listed
in Appendix li. During the 11th Convention of Parties of CITES and the 16th Animals
Committee meeting of CITES: the international frade issue of musk is a hot fopic. A
survey on the consumpiion of musk in Europe was conducted by TRAFFIC Europe in

1999, a investigation on musk deer farming in China was carried by TRAFFIC East Asia

in 2000. Musk deer is dlso one of most concerned resource animals in China. However,

due to various reasons, there is no accredited data about the musk resource status,
musk production, rﬁusk consumption, musk in storage and the network of sale,
though the informqﬁon are important base line data for solid management of musk
frade and musk deer population. |

From June 2007 to March 2002, the Endangered Species Scientific Commission of the
People's Republic of China {ESSC, The CITES Scientific Authority of People's Republic
of China} conducted a musk market survey under a confract with the CITES
Secretariat, The objectives of musk market survey were: (1) To estimate amount
available of musk in major traditional Chinese medicine (TCM) and other tradifional

ethnic medicine (mainly traditional Tibetan medicine) markets; (2} To assess the




annual volume of mbsk used by TCM manufacturers; (3] To project the sustainability
of using musk through analysis of its market value and annual domestic demands and
supplies of musk, For thoroughly assess the ecological, economic, and social impacts
of strict measures on international musk trode, we allso include some basic economic

and social items in the questionnaires.

we surveyed fraditional TCM markets and important musk producing regions in China,

we dlso conducted investigations on the use of musk and its substitutes by TCM
manufacturers by questionnaire and market visit, at the same time, we gathered

information about musk deer and musk frade through extensive archive searching.

since the musk deer are widely distiibuted with relatively high population density in
their habitats. It was speculated that in the past, before 1950s, the habitats for musk
deer were around 2,000,000 km2 and those habitals were inhabited by musk deer
with densities ranged frorﬁ 0.01 up to 51.00 /km2. The populdtion size of musk deer
decreased from 3,500,000 in 1950s to 1,000,000 in 1'9905, then decreased ’rb about
500,000 in 2000. Thus, in 46 years the musk deer population has decreased nearly 0%
in China. Thus such a low population density actually means the musk deer

populations are economic extinct in some areas.

Since the economic reform in China, the State tried to strengthen the control of illegal
musk trade. But due to opening of market on‘d price, reform of economic system, the
sale of musk is gradually out of the control; there is no reliable stafistics of musk sale
and frade. Because of frade in black market and lack of trade records, it is difficutt to
obtain the present musk production. We can only estimate the production according
to avdilable informo’r'ion. For exampile, from 1983 to 1988, 399 kg musk were produced
in the Tibet Autonomous Region; the State owned companies only bought about 198

kg, half of the musk production went to black markets.

From 1956 1o 1986, the annual average sale of musk was about 1,900 kg, the trade of
musk by the National Corporation of Traditional & Herbal Medicine was nearly
batanced during that period. Of the musk trade during that period there were some
imported musk. Form 1956 {o 1978, the annual musk produc:ﬁon in China fluctuated

9




between 1,000 ~2,000 kg. If the indigenous people used about IO% of musk, then the
annual production of musk was about 2,000 kg in China during 1956 to 1978.
Theoretically, to produce 2000 kg musk, it needs to hunt 400,000 musk deer. Based on
the 25% annual population grow’}h rate, a stock population of about 1.5 ~2 million

musk deer is needed to maintain such a musk production.

In this survey, we altogether mailed out 958 questionnaires to TCM pharmacy
companies, TCM companies, provincial wildlife management authorities and TCM
markets allover China. Despite of all efforts from the ESSC, only 379 questionnaires
were answered and refurned to the ESSC office. The returned rates of those
questionnaires were low in both corporation of fraditional and herbal medicine
sector and TCM company sector. Particularly, we only collected less than four per
cent of the questionnaires we sent to the TCM companies. Even though, we had littte
feedback form the corporations of traditional and herbal medicine and TCM
manufacture companies, we finally consulted the TCM professionals about the
quality of data. Most of the provincial wildlife manqgemenf authorities answered the
questionnaires. We also had most of questionndires sent fo the TCM markets
answered, because we made arangements to send out and fo collect the
questionnaires. Due to the sensitivity of the musk frade and the promise we made
during the invesﬁgaﬁon, the questionnaires, - source of correspondence, and
communication are kep’r anonymous in this report.

We visited ihfee Corporcjﬁons of traditional and herbal medicine and six TCM
companies. We also visi’red- TCM pharmacies, TCM raw material markets, and Jocal
wildlife monugeﬁwent auihoriiies' Lhasa, Rikazhe, Lanzhou, Yingchuan, Guangzhov,

¥
Guilin, Nanning, Chengdu, Chongdging, Kunmin, Changsha, Yulin, Wuhan, Zhangzhowu,

‘Ningbo, Yichang, Beijing, Shanghai and Xiamen. Besides these cites many small

herbalist - clinics, herb pifchmen, former huniters and local wildlife management
authorities were investigated in Fengijie, Diging, Zhongdian, Weixi, Yanlin, Changdu,
Linzhi, Dingri, Leiwugi and -Dujiangyan. We also visited local TCM pharmacies, local

market, bcol wildlife management authorities and local people fo investigate the

10
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musk ’(rade in Dali, Yunnon Province (May, 2001), Hunan Province (Oct. 2001} ,

_ Chongqmg City {August, 2001), D1q|ng Zhongdian, and Weixi in the Yunnan Province

(Augusf 2001}, and Yanling County, Hunon Province (September 2001}, Changdu
and Linzhi, east Tibet {October, 2001), cmd Dujiangyan City, Sichuan Province, the
Lhasa and Rikazhe, south Tibet (January . 2002). All the regions are historically

imporiant musk producing regions..

L]

Based on the information from these questionnaires and the ofher resources, the total
number of the farming deer in China at the end of 2001 was -2145. There was shil
unverified information that some small musk deer family farms exist at various remote
locations. Thus, a total number of musk deer in captivity in'China is estimated around
2,500 at the beginning of 2002. If about one third of the farmed rﬁcle musk deer are
able to produce musk and the musk production per male musk deer is 7 g per year,

the 700 ~ 830 male musk deer can produce 4.9~5.8 kg musk.

The state run or the shared TCM manufacture companies used to obtain all their musk
form the State run corporation of fraditional and herbal medicine during the planned
aconomy period. Now, this channe! of musk inflow o the TCM companies is greatly
reduced. Thus, the TCM companies have fo get supplementary musk from “free
market” {free market refers jhe designated market for frade by the Sate Indusiry and
Business Bureau) to make the ends meet. Aceording to the musk sale records of eight
corporation of traditional and herbal medicine from 1996 to 2000, the maximum
purchase was 400 kg in 2000, the minimum purchase was 150 kg in 1996. The
predicted amount of the musk demand of individual TCM company varied between
500 to 25,000 g, the dverqge demand was 1,000g. Thus, the demand of natural musk
of the 1000 TCM manufacturing companies national wide will be 1,000kg. The
average mLJsk consumption of TCM manufacturing companies in China in the 1980s
varied between 3,000 ~5, 000 kg. In this investigation, the demand for musk is greatly
reduced. One of reasons is that it is o common practicé in TCM industry fo use

synthetic musk due to the shortage of and the adulteration of natural musk. |

Though the effectiveness of synthetic musk is in disputing, among these substitutes of

11




musk, only synthefic musk-is commonly used in manufacturing TC, other substitutes
such as, musk scents of muskrat (Ondafra zibethica) and oriental civet (Viverra

zibetha) are still at the experimental stag.

The difitude of Chinese TCM industry towards using synthefic musk in their TCM
products is hastate and reluctant. Of the 13 TCM companies involved in the musk
market survey, when asked whether they will clearly label their TCM products that it
contains synthefic musk instead of natural musk, the 22.2% companies answered
“Yes” to the question, 27.8% answered “No", while 50% of those companies did not
say “Yes" or "No". TCM contains natural musk is' of course more attractive and

acceptable to consumers than those only contain synthetic musk.

In the returned questionndires, five of the thirteen TCM companies still use natural
musk (38.5%), eight used synthetic musk (61.5%}. Nine of the 21 TCMs manufactured
the nine TCM manufaciuring companies contain natural musk, three TCMs contain
both natural and synthetic musk. in 2000, total consumption of synthetic musk in the
thirteen TCM companies was 160kg. The fotal annuatl consumption of synthetic musk
in China was more than 1,000 kg in 2001. Many TCMs claim to contain musk

ingredients only synthetic musk or trace of natural musk.

The consumption of musk of the 13 TCM manufaciure companies was 67 kg per year;
averagely each TCM manufacture company uses 7.4 kg {0.5~16.0 kg) musk.
Compared with the annual .musk consumption of 288kg in five TCM companies
reported by Guo et al. (1996), musk consumption by the TCM industry is decreasing.
Of iﬁe 21 TCM prescriptions used by those investigated TCM companies, 11 still use
natural musk. THere are six main fraditional Tibetan medicine companies in Tibet: alt of
them use musk to make tfraditional Tibetan medicine. Among those traditional
Tibetan rhedicine companies, the largest one consumes about 5~12 kg musk per
year, while the rest of the companies consume 2~6kg musk each per yvear. All
together, about 20~50 kg musk Orre needed for manufacturing traditional Tibet

medicine anriually.
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Thé"esﬁmdfed jower limit and upper limit of musk production in Chino are between

1300 kg and 2.500kg. Adulteration of musk is common. Take this factor into

.....

cqnsnderohon, ’rhe lower limit and upper timl’r of the musk produchon in Ching is now

petween 750 kg and 1,250kg. We eshmoted the annual musk trade in these

corporations of traditional and herbal medicine is about 500 kg. Therefore, to
mafﬁfdin such a musk production, it af least about 400, 000 _musk deer stock

population. )

The number of employers in the 13 TCM companies was 6,027; -Qveroge production
Qolue per capital was 15,653 Yuan RMB yearly. The TCM products that contained
natural musk were 1.12% of the total production volué in those TCM companies.
Averagely the production value of the TCM produced per kilogrdm natural musk was
340,000 Yuan RMB. The value of TCM products that contained synthetic mMusk wdas
9 34% of the total production value of those companies. Averagely the production
value of the TCM produced per kilogram syn’rheﬂ;: musk was 400,000 Yuan RMB.
Production values of fwo kinds of musk of TCM praducts accounted for 10.46% of fotal
production value of those TCM companies. The production value per kg synthetic
musk is slightly higher than that of natural musk. However, if take the adulteration of
natural musk into consideration, which may as high as 50%, then the production value

per *nafural musk™ is as high as 680,000 Yuan RMB/kg.

Thus the production value of TCM that contains musk is not a big share in the total
TCM production value. Héwever, as one of thousands of TCM raw materials in China,
musk plays an important economic role. Average 22 jobs are created per 1 kg musk
consumed in the TCM industry. If we take TCM pharmacy, hospital and transportation

and so on in account, more jobs may be created.

Considering jhe status of musk deer populations in the field, strict measures of
confrolling both international and domestic trades, including listing the musk deer fo
Class | national protected wildlife as well as to CITES Appendix |, are under
consideration. We analyze the following possible conservafion measures: to ban all
use of musk in TCM, to frade musk with special concession, 10 tegislation, manage

13
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wild musk deer for sustainable musk production.

Regardless the disputing opinions toward the wild musk population status, the musk
deer are threatened. Therefore, to ban all use of musk in TCM is one of measures that

we should consider first.

Thinking about Thofsym‘heﬁc musk is now commonly in use in the TCM .inc:lusiry, ban
all use of natural musk in the TCM industry is feasible. But the TCM industry is still
skeptical about the effectiveness of synthetic musk. Some of TCM companies used
synthelic musk in thelr products due io shortage of natural musk and qud!h‘y
degradation in natural musk. Ban all use of musk means that TCM cannot have musk
ingredients regardless whether the TCM product is labeled with musk or not. To take

such a measure it will bring forward a shock to the TCM indusiry and the society.

There is evidence that smuggling is major Thredf to the survival of musk deer. Musk
deér live in remote, underdeveloped areas. The musk priced‘ for 500,000 Yuan RMB/kg
in the international markets, and only priced for 200,000 Yuan _RMB/kg in the domestic
black markets. To poo.ch a gram of musk it means 200 Yuan RMB of income. Thus the
drive of poaching musk is mounting. If there is no other means of effectively
controlling the llegal international trade of musk, the ban may be just something on
the paper. The network of smuggling musk is now well in shape. Compared with the
drug .smugg-ling, musk smuggling is of far less risk but highly profitable. At the end of
the survey, we have these guestions remain unsolved: where does the smuggled

musk go? Who use those musk and for what purpose?

Musk is of important culture, econdmic and socidl significances. Traditional medicine
is important topthe world population; the traditional medicine links millions and millions
of peop_le. Musk is one of the key ingredient that with ireplaceable effects in some
TCM. Whatever measure we are going to take in future, we should take cautious
steps. First we should fully assess the present status of musk deer populations, second,

we should determine the main causes of threals to musk deer, and finally we should

evaluate the impacts of the measures on the live of people and make suitable




arrangement. WeA’;hus recommend (1} To maintain the CITES Appendix I status for
m.uis_k populations in China whilst strength domestic and iniernaiionai trade control.
The musk export with CITES permit was not the major part of thé musk consumption in
_ Cr;‘iincx.- Even the musk deer are all included in the CITES Appendix |, we sfill do not
kr;cﬁw whether such a measure can effectively curb down the musk smuggling and
s‘tél;a‘ping all use of musk. If no other maich measures are taken simuh‘oneoUsly,
because of its wide use in orient fraditional medicines. Such a moveiwill-sﬁmuloie the
smuggling of musk. Under current circumsfonées, ’rher effective measure is (1} to
improve the management of domestic trade and uée of musk in China, and curb
down the podaching of musk deer and illegal frade of musk; (2) To resolve the
scientific, technological, economic, and management problems in the sustainable
use of musk through extensive and effective international cooperation. The input to
musk deer captive breeding is not enough to match the imporiance of musk to the
medical use. Except other reasons, the underdeveloped economy and the potency

of its scientific ability may be the reasons.
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Introduction

Musk is the secretion of the musk scent sac — the preputial gland--of male musk deer,
which located between the navel and the genitals (Homes, 1999). Main ingredient of
musk is muscones and proteins. Male musk deer starf fo secret musk at the ago of fwo
years old and continue the secretion until the age of 20 years old {Green, 1989,
Sheng et dl., 1993}. Musk is used to mark the teritories by male musk deer and as a

sexual hormone to attract females during the breeding seasons.

Musk has been in use for fraditional medicine, incenses, perfumes for thousands of
years in the oriental countries, Middle East and some European countries. For
thousands of years, musk is useq for' high-class perfurrie ingredients and as 1radi;rionol
medicine {Green, 1983, Groom, 1999). The musk, which is famous and appreciated
for its fragrance, is one of the most valuable natural products in the world. In Ching, a

gram of musk is sold for 200-300 Yuan, RMB (US$25-40).

China is the most important musk deer. range country, which has ali the musk deer
speéies, whereas Chino ig also a main musk consuming country. As a major
component of the fraditional East Asian medicine (TEAM), the Traditional Chinese
Medicine (TCM) uses herbs, animat products and minerals to treat illness of people
and domestic dnimols. Wildlife is use for this purpose for thousands of years. Such a
situation in the déveldping countries is recognized by the WHO. Musk is used in
traditional Chinese medicine, and dlso in Korea and Japan where their traditional
rﬁedicines originduy come from China, as a sedative, an antipyretic and a stimulant,

to treat a \’rorieiy of ailments of the fraumatism, heart, nerves, and breathing is

therefore one of the most commonly used animal products in this type of medicine. it

was reported that musk is isted in 398 patented Chinese medicines using musk as an
ingredient {Pharmacopoeia of the People's Republic of China, 1991) and 295 of the
recorded 2621 Chinese fradifional pharmaceutical preporo’rioné as well as in

numerous herbalist preparations. Therefore, due to its wide application, musk has «




ﬁﬂuence on fraditional medicine, which can be considered a part of

y6f high graded perfumes (Pilz, 1997 and Mller, 1991). Buf according to official
fécords, the perfume industry inFrance did not consume d lctrge proportion of
therefore, the traditional medicine may be the largest_ market for the musk
s_gi:hpiion in world {Homes, 1999}. %

\rejnﬁon on International Trade of Endangered Wild Fauna and Flora (CITES } is @
ity for control the international trade of enaongered and threatened species.
6 the creation of the CITES in Washington, D.C. in 1976, the CITES has become
of the most successful international environmental treaties (Winstekers, 2001).
sk'deer populations in India, Nepal and Bhutan have been included in the CITES
ppendix | while the rest of musk populations have been fisted in Appendix . The 11th
OP of CITES passed Res. 11.7, which urges dll porhes, particularly musk deer range

_nd consuming countries and those through which musk deer specimens pass in

Jeriving from wild musk deer. Such resolution was address to the CITES authorities of

China:

: 7""‘The Authority of China should suspend exports of specimens of Moschus spp..
_gxcluding derivatives, until they have provided the following information to the

Secretariat:

— available data on population status and frends;

- figid research programmes;

- details of measures taken to conirol harvests;

- the sources of musk used for manufacture of medicines;

- the measures in place {e.g. licensing. record-keeping, efc.) to control the

manufacture of products containing musk or musk derivatives; and




- production from capfive stocks.”

The - 16h Animals Committee meeting at Sharphies Town, USA dalso urged an
assessment of musk markets in China. A proposal of conducting a musk market survey
was inifiated at this meeting. Previously, a market survey on fraditional Chinese
medicine was carried out in 1996 by the Endangered Species Scientific’ Commission
of the People’s Republic of China (ESSC). However, no musk market has been carried
out since then. Therefore, the ESSC proposed a TCM market investigation aiming at
musk consumption in TCM. The chief investigator signed a coniract with the CITES

Secretarial in June 2001,

To camy out a market survey on musk market is important for assessing the
consumption of the musk in the Chiﬁese markets. Particularly, such musk market
survey.will reveal some important factors in TCM market. The information could be
used to estimate international freat of musk and products that use musk. Such a
survey will also shed some lights on the use of musk substitutes, what is so called
synthetic musk, in the TCM industry in China. The historic musk frade data will be
reviewed and analyzed. These statistics will serve as the base for estimating wild musk
population, and ultimately to estimate of musk production in China. Thus, we could

determine the role of China in the musk deer conservation of the world.

Reviews of the background information

Biology of musk deer

Musk deer are shy animals dwell in-no’rurol forests. Different musk deer species may
differ in food ;1dbi’rs and territory size due to different habitat types. Musk deer are
small size deer-like animadis, take the forest deer for an example, ifs body length is
about 70~80cm, shoulder height is about 50cm, and its body weight is about 20 kg
(Feng et al., 1986). Male musk deer possess no antlers but have exaggerated and

protruding canines. |




Taxonomy

f_-T_g:_konomy of the musk deer is a di'spuﬁng issue among zoologists, however, it is

generdally agreed thdt all musk deer are belong fo a single genus Moschus. Although
son.’;lé scienfists separate the musk deer from the deer family, Cervidde, to a separate
thily, Moschudae (Whitehead, 1972; Groves and Grubb, 1987; Sheng ef al., 1992), it

" i-s most recognized that the musk deer form a single famity Cervidde with other deerin
E_7Chincx {Zhang, 1997). But the taxonomists have nof agreed yet how many species
: fhere are within the genus, Moschus (Flerov, 1930, 1952; Allen, 1940; Gao, 1963, 1984,
.1987; Cai and Feng, 1981; Li, 1981; Green, 1986, Séoﬁ, 1987: Groves and Feng, 1986;

© Groves, 1995; Geist, 1998). Commonly, Chinese researchers recognize five musk deer
| Spec]es, they are the Siberian musk deer Muschus moschiferus {Mm), the forest musk
deer M. berezovskii {Mb}, the alpine musk deer M. sifanicus {Ms}, the black musk deer

M. fuscus (Mf ] and the Himalayan musk deer M. Chrysogaster [Mc) (Zhang, 1997). But

some researchers claimed there is only one species in Muschus (Gao; 1963). Recently,
Lief al. (1999) repén‘ed a new musk deer, the Anhui musk deer, M. Anhui, which lives
in the Anhui Province in the east China according to mitochondria DNA data. Thus, Li
et al. claimed now there are six musk deer in China. In this report, we still use the five
musk deer taxonomic system: Siberian musk deer, forest musk deer, alpine musk deer,

black musk deer and Himalayan musk deer.
Distribution

The distribution range of musk deer in China is located between 80°~140°t and 20
°~72° N, which extends from the Peoloarctic Realm fo Oriental Realm. Siberian musk
deer mdinly exists in the Helongjiang, Jilin, Licolin, Hebei, Neimonggu and Shanxi
provinces in China. Forest musk deer distributes in the provinces of Henan, Shaanxi,
Sichuan, Guizhouv, Yunrian, Hunan, Hubel, Gansu, Qinghai, Guangdong and Tibet,
Guangxi autonomous regions. Alpine musk deer is found in Ningxia Hui Autonomous
Region, the provinces of Shaanxi, Qinghai, Gansu, Sichuan, Yunnan and Tibet {Zeng

and Pi 1984; Cai, 1989). Himalayan musk deer has on'éx’rremely narrow range along
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the Sino-Nepal Border. The Himatayan musk deer is dark brawn, about the same size

of alpine musk deer. Black musk deer is black brawn, smaller than alpine musk deer, is
only distributed in humid canyons with dense forests of 3,000-4,400m in east
Himalayan and southeast Hengdudn Mouniain. [Figure 1; Liv et al., 1996, Zhang,
1998). Both Himalayan and black musk deer have small population sizes (Liv ef al.,

1996).
Habitat

All species of musk deer inhabit in forests and high shrubs, with an altitude ranges
from low land to mountainsides up 1o 5,000 m, regardless of evergreen vegetation,
deciduous forests or broadleaved and deciduous mixed forest. The musk deer adapt

most wildwoods well (Sheng et al., 1992, Liu et al., 1994). Forest musk deer prefers
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Figure 1 Distribution of musk deer in China (modified from Zhang, 1998)

matured broadleaved and coniferous mixed woods [Hu, 1994}, The musk deer also

inhabit in steppe, Alpine shrubs and even bared rocks with 1]1_‘er vegetation in Tinet
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~ef al. 19_9;6). However, the habits with high musk ~deer dehsify are the
{fdleaved and deciduous mixed foresis, alpine shrubs and sub-dlpine dark needle
:éd forests {Zeng and Pi, 1979: Yan, 1979). Liu et al. (1996} reported population
Spsity of 8.7 musk deer on per squa-re kilometer in broadieaved and deciduous

ixed forests, 4.1 in dark needle leaved forests, and 1.4 in the alpine shrub and

jsk deer are tenitorial animals (Sheng ef af., 1990). Territory size for males ranged
from 25.5~ 35.5 hm? during non-breeding seasons, increased to 4].71~47.17 hm?2
_:ring breeding season, for femates, é8 95 hm2 du'ring non-breeding seasons, 40.74
;_mﬁ during breeding seasons {Yang et al., 1996). The home rcmge of musk deer varies

from 3~300 ha in species ond seasons. {Green, 1982 and Heng et o! 1992).

Food habits

Fdod habit of musk deer varied by seoson§ {Green, 1987, Hu, 1994, Liu ef al., 1996).
Musk deer are browsers, In Tibet, they feed on 1,740 plant species of 170 genera and
more than 70 families according the microscopy of the rumen contents of poached
r_r}usk deer (Liu et al. 1996). The musk deer feed on leaves of trees, shrubs and grasses.
Moss lichen and fungus also make a considerable portion of their diets. Musk deer
lke fo ingest tender leaves and buds of shrubs followed by forbs, but they eat little

: grosses during sumimers (Yang, ef al., 1990, Hu, 1994, Liu et al., 1996).

- Reproduction

The period from October to February next yvear is the reproductive season of forest
musk deer. Pregnancy lasts about six months in female musk deer. Normally, the
females give birth of 1-2 calves. Twins are common. The juveniles mature at one and
half years old. The recorded longest longevity of musk deer in captivity was 20 years,
but generally the longevity of musk deer is about 15 years (Sheng et al, 1992 and
Wang, 1984). Siberian musk deer reproduces from October to next February,

occasionally the Siberian musk deer produces 1r]p!e" fawns. Pregnancy period in
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Siberian musk deer is also about 6 months. Zeng {1991) reported the pregnancy rate
in alpine musk deer was 76.92%, the surviving rate of juvenile alpine musk deer was

80% and mature at the age of two-year-old. The longevity of Siberian musk deer is

about 17 years (Sheng, et al., 1999}

Zeng et al. {1984) reported annual growth rate of forest musk deer was 30.4%.
However, because twins are as high as 80% (Bi, et al, 1981; Sichuan Musk Deer
Breeding Research Institute, 1988}, annual growth rate in musk deer may as high as
50%, or even higher. The growth of musk deer is only constrained by available termitory
and foods if without human disturbance (Yang and Feng. 1998). Natural enemies of
musk deer include lynx {Lynx lynx}, golden cats (Felis bengalensis). wolves {Canis lupus)
and red foxeé (Vulpes vulpes}. Some large birds of prey, such as Aquila chrysaetos, A.

rapax, Gyps himafayensis, also kil musk deer fawns {Hu, 1999, Wang and Hu, 1994, Liu

et al, 1996}

Population status

Although musk was emphasized as a very important wild animal resource in Ching,
the comprehensive census of the musk deer in wild had not been conducted before
1985. Those estimations i“node in different studies either through a convert of annual
musk yield_which presumably to the lower estimation, or by estimating the density
and habitat ored of musk deer {Appendix 1 and Table 1). In 1993 the China
Management Authority of . CHES conducted a special survey on musk deer, and
reported the number of szk deer in several provinces of China. At the end of last

cenfury, a survey of musk deer was conducted by the State Forestry Administration,

but the result has not reported yet.,

Since 1980s, there have been disputing opinions about status of musk deer
population and musk resource, utilization, and frade in China. Some people think the
musk deer populations are severely endongered and its habitats are frqgmenied: the
commercial use of musk must be banned (Anon, 2001a). The resolutions which

request to list all musk deer in CITES Appendix | has been suggested. Whilst some other
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{e fhink based on the wide utilizations, high demand and high value of musk, the
.deer are fhreaienedlsever‘ely. However, due to its extensive distribution and

{:;uloﬂén status, the musk deer is not qualified for the criterion of CITES Appendix |

ring the 1990s, international trade in musk increased in a number-of turopean
:n’fries, while the population density of musk deer in the range countries, such as
ss.la {former Soviet Union), Mongolia, China decreased ropidl?. A dramatic event
at caused sharp shrinking of wild musk deer populchons is the change of hunting
mode of musk deer in the early 1980s. Steel wire snares become a popular and
1<:|ent hunting means for massive trapping musk deer. Such a situation arose 1he

iem‘lon of fhe infernational community and the Chinese wildlife management

e&ume industry in 1999, Traffic Hong Kong carried out a survey on the musk deer
,:f;g':tr_ming in China in 2000. The Chinese witdlife management authority conducted a
qtional wide survey of musk deer population statue during 1996-2000.

Wifh their wide adaptation to various habitats, musk deer populations show a high
ericJTion in local densities, which range from 0.01 up o 51.00 k2 (Table 1).
'-',(V_B-enerollyzmusk deer has a normal density ranges from 1 to 10 /km? ir:1 their
'br_l_disfurbed habitats. The population density of musk deer lower than that ronge
_.plies the high hunfing pressure and habitat damage, but when the population
* density is higher than that range probably is due to the result of seasonat aggregation

in high quality habitafs.

*Since the musk deerare widely distributed with relatively high population density in
their habitats. It was speculated that in the past, the musk deer had a huge number
before 1950s in China, some researchers estimated the habitats for musk deer were
around 2,000,000 km2 and with different densities (Appendix [). Many efforfs were
devoted fo estimate the population size of the musk deer (Table 2). Based on the
data available, the general frend of musk deer 'populcﬁion in China could be

assessed. The population size of musk deer decreased from 3,500,000 in 1950s to
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1,000,000 in 1990s, then deérecsed to about 500,000 in 2000. Thus, in 46 years the musk
deer population has‘ decreased nearly 0% in China. The field su&ey data during the
period of 1997 to 2000 from Chongqing, a region used to be a part of Sichuan
Province before 1995, the forest musk deer density decreased {o 0.2042/ha in the
forested and shrub-lands (Deng. personal communication}. Thus such a low
population density actually means the musk deer populations are economic extinct

in some areas {Jiang, 2001).

Table 1 Musk deer densities reported in various locations

Species Density Year ' Location
(deer/km?)
Siberian 0.01 1984 _
musk Forested regions in northeast China {Sheng,
deer 1998a)
0.10-0.36¢ 1995 Dabieshan Mountain, Anhui Province (Sheng,
1998a)
Forest 0.3-7.29 1986 Northwest Sichuan Province (Sheng, 1998b)
musk '
deer )
0.7-9.15 1989 Baiyu County, Sichuan Province (Yang et al.,
1989) )
1.43 1995 Mianning County, Sichuan Province (Guo &
7 Hu, 1998>
Alpine 3.7-10.2 1982 Huangnan, Qinghai Province (Sheng, 1998¢c)
musk . '
deer :
23-51 1994 Xinglongshan, Gansu Province (Sheng, 1998¢)
T.4-20.4 1973 Huangnan, Qinghai Province (Yang & Feng,
1998)

+ 1.55°1.86 1996 Changdu, Tibet (Liu et al, 1998)

Since Idte 1970s, the demands for musk have been soaring due to high price in
intemoﬁoridl market. During 1960s, one h_'lusk sac was priced only several Yuan RMB in
China, but the price of musk sac is now 2,000 Yuan RMB, but the price of musk in
international marke’r is several times that of Qold (Yang and Feng, 1998). The huge

gap between domestic and international markets sﬁmuiqfed the musk deer
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dimusk smuggling. Chinais undertaking stricter measures on the trade of
A than what CITES requires. The legal exporfdiion of the musk has been
| hiro! of the Chinese CITES Authorities since Chinc became a party of the
__c;_q‘ch and channels of sn;\uggling of musk may long exist before the CITES.
t ng-'deer are state-protected wildlife, its extensive distribution makes law

._.éh’fexiremely difficult.

pu!ohon grew at a rate of 30.7%, 70,610 musk deer would be added fo

musk deer stock population annudlly. The National Endangered Species
nd Export Management Office of the People's Republic of China {1999)
. census of musk deer in some provinces and autonomous regions in Chinda.
dimgrto their survey, there were 105,000 musk deer in Tibet Autonomous Region,
f}}inghai Province, 11,390 in the Inner i:x/\ongo!ia Autonomous Region, 55,414 in
Provmce, 5,026 in Hellongyong Province, 4,191 in Henan Province, 171 in
7 :| Provxnce The differences in the population density of musk deerin leet WS
; c, the National Endangered Species Import and Export Management
cé 's estimates were only about haif of that of Liu et al. (1996). However, the
f of the National Endangered Species import and Export Management C_)ffice
not 'give the estimations of the musk deer populations in Sichuan Province and
'h_d'ri Province, which are mdjor musk producing provinces in the history. If we take
,i;':'_e'roge musk deer pobula’rion size in the all the reported provinces oufside Tibet
mes 22, the number of musk deer range provinces, then the musk deer in China
ier‘e not less than 500,000. Consider the similarities of hunfing pressure and in
“geography, based on the musk productions in Sichuan, Yunnan, Qinghai, and
."Shdqnxi provinces (Table 2}, we estimated there were 400,000 musk deer in Sichuan,

Yurinan, Qinghai, and Shaanxi provinces in early 1990s, then China had at least

400,000 musk deer in the early 1990s.
According to the data publicized by the Information Center of China National
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Corporation of Traditional & Herbal Medicine (2001}, the average annual production

of musk in China from 1980 to 1986 was 3,400kg (Figure 2}. According fo Liu (1996),

killing a musk deer in the field, regardless age and sex, can averagely harvest 5 grams
_musk. Then we need a musk deer stock of at least 3,400,000 with annual population
growth rate of 20% or 2,300,000 with growth rate 30% to mainfain such a musk
produc’rionroufpu’r. Assumihg half of the musk sacs were adulterated, we need at
least 1,000,000 to 1,700,000 musk deer for maintaining such a scale of musk

production in China during that period.

To combine the two analyses, it is an accepiable to estimate that China had at least
1,000,000 musk deer in 1990s. As the references indicated that musk deer population
declined and musk production decreased during the periods indicated in Table 2,
there may due io- inaccessible conditions in research sites, most of wildlife surveys
were not conducted in remote regions, but in those regions with high hunting
pressure on musk deer. Nevertheless, musk deer populations in China have
decreased dramatically with local extirpation (Ma ef al., 1987; Wang ef al., 1987;
Wang and Sheng, 1988; Sheng, 1991; Li and lJiang, 1993; Peng, 1993; Yang, 199’3;:
Wang, 1998; Ui, 1999, tiu et al., 2000a, 2000b; deg et al., 2000).

Main causes of population decrease

Musk deer in China are threatened or endangered (Wang ef al., 2000). Deforestation
plus large-scale poaching cause the distribution and populations of musk deer to

decreqse; thus threaten the survival of these species.

Destruction of natural habitats

Habitat loss is a general factor for all forest dwelling animals, including musk deer
{Cheng, 1993). It was estimated that original habitat area of musk deer was as large
as 2,000,000 square kilometers, which decreased greatly. Many wildwoods of musk

deer formerly inhabited had disappeared in 1990s  {Yang and Feng, 1998, Jiang.

2001). Natural forests were logged national wide until the starfing of the Natural Forest




n_Projed in 2000. According to Chen et al. {1998}, national forest surveys
d fhot logging caused the log storage in the natural forests reduced 4.44%
[ly f:before 1989. 33% of the clear-cut forested cxred became bare-grounds
'i}ées. During the period of 198‘]—4988, the area of maiured forests reduced

nly accounted for 18% of forested area (Tao, 1994). Forest fires burmned down

7 0 hm2 forests in 1990, 22,200 hm2 in 1991,which were about 0.01~0.017% of the
taf forested area of China, respectively. it takes 10~15 years oﬁf natural succession
f}-those fire-burned forests to become suitable habitat for musk deer again. Forest

inéé‘c’r pests also damaged a considerable portion of forests. During the period of the

:_8'5:71990, insects pests damaged 214 times forested areas as much as that were
urned down by fires during the same period (Chen, ef al., 1998). Furthermaore, acid
in-that caused by air pollution also killed trees, according fo the statistics of 1994,
;000 hm2 forests were killed and 40 hm? were severely damaged by acid rains in
ghuan, Guizhou, Guangdong and Guangxi provinces alone. All these factors in
ombination, reduced the natural habitats of musk deer at a rate of 5% annually
afore 2000 {Jiang, 2001).

1

WPoaching

éiédre the end of 1970s, the main tools for hunting musk deer were hunting guns, pit

i_frdps and dogs (Maerkang Musk Deer Farm, Animal Group of Department Biology

_:q\‘hd Sichuan University, 1974; Xiang, 1974)}. Though the sale and use of musk in TCM is

_Under the strict control rof the State, the domestic and international demands for

musk cause severe poach pressure on musk deer. The State started to control the

o

et

firearms including hunting guns in the country in 1980s, the firearms in some remote
Ioreas were also required to handed out by the police authorities in the 1990s. Such
measures greatly reduced poaching of musk deer with hunting guns.

Since 1980s, steel wire snares have being used to hunt musk deer national wide by
the poachers. With little time, labor, and at low risk, snares can be set up easily and in

high densities. What make the things worse s that snares catch all musk deer
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regardiess their sex and age (Yang ef al., 198?). Al the mean time, China started her
economy reform, loosened the state control of economy in many ways and opened

up to the outside world. The price of musk in black market increased rapidly during

the period, for example, a musk sac was for several Yuan RMB in black market of Tibet,

the price increased hundred of times in 10 years {Liv at el, 1994). The high demands
Im‘ensiﬁed the poaching of musk deer, with a desire fo get quick fortune in locdl
people. Although under the regulation of Wildlife Protection Law, musk deer are
species of Category 1l State Protected Wildlife Spe;:ies, hunters are required to grant
permits by the wildlife management authority of provincial government to hunt musk
deer, |

Since late 1980s, China has strengthened the wildlife protection law enforcement,
poaching of wild animal is decreasing in some areas. However, with the lure of huge
profit in musk trade, the poaching of musk deer was still a quite serious problem in the
remote areas. Ffrom 1988 to 1999, in an protected natural reserve of 200 km?2, 37,900
snares were found and

removed, and 534 olbine musk deer Tropped by snares were found dead, where the
number of alpine musk deer decreased form about 5,000 in 1993 to about 1,000 in
2000 (Anon, 2001b). The local wildlife management authorities of the Tibe;tcn

Autonomous Region confiscated more than 380,000 steel wire snares and about 500

hunting guns or other hunting equipment during the period from1989 to 1994 (Table 2).

The density of steel wire snares was so high in some areas that not even musk deer,

sometimes, pheasants, domestic animails such as sheep and catfle were irapped.

Musk and its uses

k

The Musk

Musk gland is a sac inside the foreskin of male musk deer (Bi, et al., 1980, Feng. et dl.,
1981; Figure 2). The musk is a mixture of tens of chemicdls (Sheng et al, 1992) and

excreted from the Q[cmd cells, and the mixture remains in the bursa for 2-3 months to

- fransform into real musk {Sheng et af., 1984; Rui et al., 1984; Ying, 1990}. The male musk
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deer start to secret musk at the age of one
and half years old, peak musk secretion

ages are 3-10 years age (Dai and Yin 1991).

Each year, from May fo July is the musk
secretfion season. The males can produce
musk for 18 years in ccptivh‘y with an |
average 7g annual pr_odﬂc’rion per male
g_gi.ure 2 Musk sac {Yan el al., 1981; Wang and Huang, 1981; Yan,
| 1978). Parry-Jones and Wu {2001) estimated
162 The Steel wire snares, hunting guns and musk sac or skins

nfiscated by the local wildlife management authorities in the Tibet
jfonomous Region during 1989~1994 (Source, Liu ef al. 1996).

gion Year steel wire Hunting  Other Musk  "Musk

snares gun _ hunting SQCs skins
gt o equipments
ngbuliangda 1989 90,423 19
hity '
ihg County 1989 13,000 12 20 200
1990~93 14,2000 6 78
1993 © 300 3 17
1993 >1,000 .3 23
1989~93  >10,000 6 62 9 43
1991~92 62800 2 19
1993 >10,000 21 92
_ 1990~92 30,000 26 8
Milin County 1994 30,000 39 5
Gongbujiangda 1994 3,500 27
county
- " Shannan District 1994 8,500 3 63
v Zuogong 1993~94 3,000 44
County
Lingzhi District 1994 30,000 , 2 4
Longzi County 1994 15,780 41

Total >380,303 64 429 53 - 344
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annual musk productivity of about 12 g in captive musk deer. Which is i‘ikely to only
occur in the males at the ages of peak musk secretion. For the wild deer, musk sac
weight averagesls ~25 grams {Green, 1989 and Liv ef al., 19%6, Yang and Feng, 1998).
However, there are individual variations as well as species differences in the musk sac
weights. The average musk sac weight also decreased inrecent years. Yang and
Feng (1998} -reported that the average weight of musk sac purchased by the Tibetan
Corporation of Traditional and Herbal Medicine decreased from 26 gin 1961to 17 g
in 1993.

Sheng et al {1992) summarized the musk chemical components. There are six
ketones, 15 steroids, proteins, peptides, Grhino acids, alcohols, esters, waxes,

inorganic satts, and some other chemicals in musk.
Uses of musk

One user of musk is the perfume industry, but China is not a perfume producer; the
amount musk used for making perfume is very small. However, during recent years,
some products, such as toilet water, toothpaste, soap cldim 1o have musk derivative
as an ingredient are made and supplied to market. According to investigation, only
few of those products reafly contain musk, indeed, most of them only contain
synthetic musk for the flavor.

High-grade incense and joss sticks use musk. Some high-grade solid Chinese ink,
which is one of the "Four freasures in the Chinese studio ", o;lso used to contain small
quantity of musk. But nowcdoys, solid Chinese ink is not popularly used as before. {1t
wcas recorded when ’rhe-papérhongér mounted Chinese paintings, they would also
use litlle musk ini}he starch paste for antisepsis. But such a practice is not common

any more. It was also reported that some high-grade snuff contained small quantity

of musk as well. Nevertheless, all those musk consumption, if are not ceased, then

they are small musk consumers compared with the use of musk in TCM (Figure 3).
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e contains musk detivative.
ng 0 period of more
11} 2000 years, TCM prescribed musk as d specific ingredient to cure fever,
'scrousness, swelling, pain, apoplexy, blocklng of the respiration system,
ruction of the circulation of vital energy, sudden coma, amenorrhoea, dystocia,

_mgﬁ_on, and dulling (Huang, 2001). Since the 8" century, musk is also widely in

wradifional Tibetan medicine (Liu et al., 1996).

ch:‘tion and frade musk in China

wusk producing regions in China

‘main musk producing regions in China are the southeast Tibetan Plateau and northeast China

ire 4). The production in northeast China is drying in recent years. Only the Tibetan Autonomous

{egion, Sichuan Province, Yunnan Province, Hube; Province, Qinghai Province and Gansu Province

ate’ the ‘main musk producing regions (Information Center of China National Corporation of
Traditional & Herbal Medicine, 2001). According the statistics of the Natmnal Corporation of
Tradltlonal & Herbal Medicine, the average annual musk pursed by the National Corporation of
Tffc'lditional & Herbal Medicine during the 1980s was about 2000 kg, with a maximum quantity of

abou{ 7,000kg. The musk production in the Sichuan province accounted for about half of the national

productjmn, and from the Tibetan Autonomous Region accounted for about one third of the national
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production. The third largest producer of musk in China is the Hubei Province, the fourth and fifth

largest producers are Shaanxi Province and Qinghai Province, respectively (Figure 5).
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Figure 4 The main historic musk producing areas in China (Modified from Chinese

Medicine Cooperation, 1996.}
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Figure 5 Shares of musk producing provinces autonomous regions in the fofal musk

production in China.




esource and musk produchon in China account for about 70% of the world
d broduchon {Anon, ZOOlb) Long time ago, musk, like Chinese silk, china
wds |mportcint Commodl’fy for internationdl frade. Compored with other
,mes musk is of small volume but high value, that is attracts lithe attention
y 1;; carry. 100 AC, the Roman Empire fraded musk with Tibet via the route
U- 'LhoscFleozhe —Yecheng, what was so colied the "Musk Road" (Anon,
mted Kingdom, Russia and india all imported musk from Chmo As early s
iry, the Eastern Indican Company traded musk from Tibet, Russia also fraded
from Tibet with the local products of Siberia in the 18th century. in the history,
s one of the main commodities that Tibetan people fraded for teq, sugar

es.form other regions of China {Liu ef al., 1996}.
ysk trade system during past half a century in China

_ihe past half a cen’rury, China experienced deep social and economic
ormo’nons A State planned economy system had been gradually established
_ 1949 Since then, the state planned economy dominated the national
ose _}‘orlny before 1982. Al frades of tradifional medicine ma’rencls were controlled by

_;Stct’re. An economic reform started in early 1980s, since the national economy has

en Trdnsformed into a market econory. With a remarkable transit period between

'é_fore 1981, the China Nafional Corporation of Traditional & Herbal Medicine, as the

}g‘re owned and managed corporation monopolized the trade of raw TCM material

: cﬂlover China. There were provincial corporations of tradifional and herbal medicine

musk In_ec:tch province and cities, as well as in each district and county. Those corporations

* of traditional and herbal medicine in change. sale of raw materials for fraditional

32 33




medicine and heroal med.icine national wide. Those corporations pﬁrchczsed musk
sacs from hunters dnd dllocated the musk fo designated TCM companies and
manufacturers at ralional price, to those TCM companies, the Corporation of
Traditional and Herbal Medicine is the sole supplier of the and only legal frade
channel of musk sale in China from 1949 to 1981. Except some musk was used by
indigenous people, it was reporfed that 30% of the indigenous families have musk in
stock in Tibet, which is used as remedy to treat iliness (Liv ef al., 1996). The sale records
of the corporation depicted the musk sale flows in China (Figure 6). During this period,

all large-scale TCM companies were owned and managed by the State.
The musk trade system from 1982 to 1984

The period from 1981 to 1984 was ’rhé fransit TCM market reform period. Since the
economic reform started in China in early 1980s, the State has gradually opened up
the sale of most of traditional and herbal medicine, except the trade of musk by
unloosing the state control of the price of many raw materials of traditional and
herbal medicine, but hot including the musk. However, dué to huge profiis in the
musk trade, more and more private merchandise have being illegaily involved jn the
musk sale business. The musk sale network became diversified during the period.
More and more musk had been channeled fo private musk dedlers because they
offeréd muéh higher price for musk. The TCM companies dlso purchased musk from
private musk dealers during the period. Hence, the musk sale records of the National
Corporation of Traditional & Herbal Medicine no longer represented the frue scale of

muék sale in China since early 1980s.

b

The musk trade system from 1985 to present

The freé market is finally formed during the period. During this period the State
reformed the State owned TCM companies into the shared TCM companies.
Generally, the employees of the TCM companies purchase the shares of their own
companies in most of cases: shares of some of the TCM companies are traded in the

domesiic stock markets, but the State still hold most of the shares. The reform in the
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\ain channel of musk sale in China. However, The corporation still plays an

Domestic’

Musk Deer

¥

11d Musk Deer

Smugglers

Private TCM Dealers

State Run TCM Import and  Export

Manufacturing Companies
Companies

A4
TCM Retailers

TCM Hospitals

on of National Traditional & Herbat Medicine is also finished. Most of the

an 1 es-of the Corporchon have been prwc:hzed The corporation is no

ure 6 Musk sales from wild and domestic musk deer stocks in China
fore :1985. The musk sale system in China experiences three different periods: Period 1 the strict
”c.:ontrol period form 1950 to 1982; Period 2, the transit TCM market reform periods, the TCM
natket had been transformed from the state planning market to a free economic market from 1982 to
9857 Period 3, the free economy TCM market from 1985 till now. Note the widths of the airowed

nes md1cated the relative flow size.

35




influential role in the TCM'.reseorch, information sharing, and frade of TCM. The
f corporation still Gilocofes some musk: mostly form its musk in stock, to some key TCM
: companies to manufacture some key TCM products for the market. This is the only
D ti
Wild Musk Deer omestie
: Musk Deer
" ' Smugglers
L
Eiﬁ :
L Y =
bt State Owned TCM Private TCM
i
l‘ o ' Companies Dealers
Ll ; ‘
b
v § II ‘ : State Owned or
R Shared TCM Import and Export
E 1“ | Manufacturing Companies
-:ﬁ}V : Companies
1
' ¥
' | -TCM Retailers
. Export
TCM Hospitals

Figure 7 Musk sales from wild and domestic musk deer stocks in China affer
1985.
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;el- of musk frade in China, but due to musk allocated by the corporation
jntain the I’CiﬁOﬂCﬂ‘ producﬁon,;those companiés turn to the black market
pply (Figure 7). In Tibet, now-more than 80% of musk is fraded in black
i\@ie musk dealers travel .10 remote villages to purchase musk, then sell the
He musk dealers in other parts of China or o musk dealers abroad (Liv et al.,
.é1980, musk flows to the National Corporation of Traditional dnd Herbal

dj‘the County gradually diminished, ds consequer?ces of the competition

dite musk dealers. Such frend can be seen in Figure 8.

AN

IR X

1950 1955 1960 1965 1970 1975 1980 1985 1990

Year

!ji'e‘B Musk purchased by the local traditional ohd herbat medicine‘
porations in Yichang, Zhigui, Badong, Xinshan counties of west Hubei
vince during1950~1990 (Source: Xido, et al.,, 2000) .

'he aims and objectives of the survey

he objectives of ’rhé musk market survey were: (1) To idenfify musk, that subject to
thficanT use in major TCM markets, and to record the musk tumoverin TCM markets:
') To assess the annual volume of musk used by TCM 'mcmufoc’rurers;. (3) To project
;1hé_ sustainability of use of musk through analysis of market value, production
ﬂl’ch;tuaﬁons over time, annual domestic demand and supplies.

.U‘Sk deer is one of mosi concerned resource animals in China. Some Chinese

ffq,d'lﬁpnol medicine doctors say they do not care much for the ban of using figer
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bone and rhino horns i_n the TCM pecause they hardly had some chance o prescribe
figer bones and rhino horns in their prescriptions, pbut the musk is a necessary
ingredient used many prescriplions. However, due 1o mést of the musk trades are
under the fable, there is no authorized data about its resource: status, musk
production, ‘musk consumption and musk in storage, though these . daia are
important base line information for solid management of musk trade and musk deer
population. Sale and use of musk are very sensitive issues for the TCM corporations,
musk retailers and consumers. They are often reluctant to answer or even o mention
such kind of topics. Particularly, under current situation of mounting pressure on the
llegal wildlife hunting and trade in China, to openly deal musk related business is
offensive fo the law. Since the wildlife Protection law was put into effect in 1989, the
Chinese Wildlife Authorities of the provincial level have nof issued any permits {o huni
musk deer for musk. From that time on any purchase and use of musk are illegal
except fread of the musk in sfock.

Due to above mentioned reasons; fo cary out such a survey on the musk market is
exiremely difficult.  Plus the f:sduiieroiion of musk and musk sacs are common
practice in the market, therefore, to obtain objective and accurate data on musk
trade, if not impossible, need fremendous fime and resource.

Despite of the difficutt situation, ESSC stil did its best to conduct the musk market
survey within the very tight fime budget. The results and findings are summarized
below as pase for CITES secretatiat, CIES parties, and Chinese government {o take

effective measures fo control national and international frade of musk.

Methodology

investigation methods

We conducted the musk market survey. through the following avenues:
Traditional Chinese medicine market

Markets are good indicators of demand, supply and price of wild animal species in
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"of twenty-two TCM markets in 15 provinces ond autonomous regions in

quoted in Medicine & Herbs Economic News in 1996.

_key musk producing reglons in China, we vusﬂed the following TCM

hou in Anhui Province {May, 2001}, Yuzhou in Henna Province  (May,
righe in Gansu Province (September, 2001}, Yueyang and Shaodong in
y:éxee {Od., 2001), Yulin in Guangxi Province (September, 2001 )A, Qingping
dong Province (September, 2001}, Chengdu in Sichuan Province {August,
:Aue in Hebel Province(March, 2002) Each of these markets was

ed once during this survey through visit and questionnaires.

1CM companies and drugstores were also visited in the cities of Lhasa,
Lanzhou, Yingchuan, Guangzhou, Guilin, Nanning, Chengdu, Chongding.
Cﬁdhgshd, yulin, Wuhan, Zhangzhou, Ningbo, Yichang, Beijing, Shanghai
n. Besides in these cites Many small herbalist clinics, herb pitchmen, former
hd local wildlife management authorities were investigated in Dali, Yiyang,
biging. Zhongdian, Weixi, Yanlin, Changdu,.Linzhi and Dujiangyan. We also
dl TCM pharmacies, local market, local wildlife management authorities
cdljpeople to investigate the musk trade in Dali, Yunnan Province (May, 2001),
Hunon Province (Oct. 2001), Fengjie County, Chongding City (August, 2001},
‘j,_ZhQngdion, and Weixi in the Yunnan Province (August, 2001), and Yanling
Yr Hunan Province (Septermber, 2001}, Changdu and Linzhi, east Tibet (October,
) gnd Dujiangyan City, Sichuan Province, the Lhasa and Rikazhe, south Tibet

yary , 2002} {Figure 9). All the regions are historically important musk producing

Iitvestigation by correspondence

We__ deSIQned five types of questionnaires (see Appendices [I~Vil), which are
_Slgnc:fed for wildlife management authority, TCM company, TCM pharmacy, TCM

mque’fs and musk deer breeding farms or instifute, respectively. Number of musk
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musk deer farms constituted the main questions of these questionnaires.
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o Figure 9 Surveyed cities and areas during this musk market survey in China.
, I| :
iy Archive and information searching
L
!

we conducted thorough searches to coliect al relevant materials on musk frade,

musk deer biology, including published or unpublished information in books, scientific

L papers, newspaper, adverfisements and Internet websites, as well as proceedings

and manuscripts.

i Participants.

Chief Investigator:

Dr. Jiang ihigcng, Executive Director of ESSC, Chief Scientist of the Institute of Zoology.

Chinese Academy of Sciences.
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arors:

g Zhibin, Director of the Office of ESSC, scientist of the Institute of Zoology.

Acodemy of Sciences.
Gng Jun. staff of the Office of ESSC.

; Yinfeng, former Associate Director of the Office of ESSC.

1
elpers

ocal people were hired as assistants during the market survey.

ule
:!" -

isk n;orke’r survey was inifiated after the 1410 CITES Animals Commitiee Meeting,
G!h; igunched after a contract was sighed between the CITES Secretfariat and Dr.
Zhlgang of the ESSC in June 2001. The survey lasted from June 2001 to March
TCM market investigations and mves’nga‘ﬂon by comespondences were
Jcted forrh July 2001 fo February 2002. The investigators analyzed the survey
;ﬂjg—:‘cted questionnaires and wrote the drafty report from February 2002 to
1415, 2002. The final version of the musk market survey was preseﬁted to the

ecrefariat at the end of March 2002:

“survey of musk market was difficult work, because secrecy of the musk trade
Postscript). The. investigators worked hard during the limited time period. The

in findings are summarized below:
esponses to the questionnaires

/& altogether mailed out 958 questionnaires to TCM pharmacy companies, TCM
‘_OmpOnles provincial wildlife management authorities and TCM markets allover
Chmo _(Tuble 3). Despite of dil efforts from the ESSC, enly 379 queshonnotres were

: hSWered and returned to the ESSC office.  The returned rate of those questionnaires
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was low in boih TCM bharmacy sector and TCM company sector. Particularly, we
only collected less than four per cent of the guestionnaires we sent to the TCM
companies national wide. For guarcntee the qudlity of data, we visited ihree TCM
pharmacies and six TCM companies. Even though. we had little feedback form the
TCM pharmacy and TCM manufaciure company, we finally consulted the TCM
professionals about the quality of data. Al the final stage we collected ihe
information about artificial breeding of musk deer in the Beiing and Fujian in March
2002. Most of the provincial wildlife management authorities answered the
questionnaires. We also had most TCM market questionnaires answered, because we
made arrangemenis o send out and fo collect the questionnaires. Due to the
sensitivity of the musk trade and the promise we made during the investigation, the
questionnaires, source of correspondence, and communication are kept anonymous
-in this report.

Table 3 Questionnaire sent out and the questionnaires answered and
returned. :

. Numb
Number of Number of um‘ er (_)f
. . ) ) Returned Investigation
Type - Questionnaire Questionnaire o . o
“ont out Answered (%) Objects Visited
and Verified
TCM Material
: 14.5 3
Pharmacies 55 _ 8
TCM Companies - 335 13 3.9 9
Provincial Wildlife '
Management 30 20 66.7 2
Auihorities
TCM Markets - 538 338 62.8 6

Musk deér farming

Snnce the first musk deer farm was established in 1958 (Sichuan Musk Deer Breeding
institute, 1988}, the farming of musk deer has increased slowly during the period of
almost a half century. in thls survey, d queshonncure was sent fo every provincial
wildlife management authority. Of the 34 questionnaires sent out, twenty

questionnaires were returned. Based on the information from these questionnaires
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e ther . resources, d relatively veracious statistics of farming musk deer is
\ 6ble 4. The total number of farmed musk deér is 2,145.
Y ,iii;!ur;veriﬁed information that some small musk deer family farms exist at
© r'ﬁdf;e:“k:)caﬁons (Xu and Zhou, 2000). Thus, a total number of musk deer for
v 5}ii)i'ty in China is estimated around 2,500 at the beginning of 2002.
e :
h as! to the successful farming of Sika deer, Cervus nippon, Wthh has increased
e er—-one hundred thousands animals in captivity from 1958 to 2000 (Xu and Zhou,
o 000) he musk deer farming is developing so slowly that ifs future remains uncertain
e er-.fc:r'ming of musk deer could meet the mque’r demands in next twenly years
e oﬁes ond Wu, 2001). The circumstance is due to the dlfﬁcuﬁy of taming musk
US ndl the tow domestic market price during the past half of cenfury
Table 4 Statistics of musk deer farming in China
Location fli?]fzizf Number of n'1u'sk deer in
. farms captivily
Shanxi 2 12
-: d Jilin 1 10
o Shaanxi 16 . 200
Guangxi 1 12
Gansu 2 272
Shanghai 3 1565
Sichuan 2 1372
S Tyjian - 1 - 38
Beijing 1 74
Total 28 2145
ding :
d of
cial roduction in the past
'e.m‘y 7__Be"f-c.>re 1980s, musk was a commodity that firmly controlled by the siate. from the
aires '

_'lb"éo}.to the central government, there were detailed records of sale and trade of
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musk. We assess the mu’ék production according to-those sale ond frade statistics
[Figure 10}. Since the economic reform, the State fried to sirengthen the control of
legal musk frade. But due to opening of market and price, reform of economic
system, the sale of musk is gradually out of the control; there is no reliable statistics of
musk sale and irade. From 1983 to 1988, 399 kg musk sacs were produced in the
Tibet Autonomous Region; the State owned companies only bought about 198 kg,

half of the musk production {Liv ef al., 1996).

Figure 10 illusirates the trade of musk in China from 1956 to 1986. During that period,
the buy and sale of musk, averaged 1,900 kg annually, the buy and sell confrolled by
the National Traditional and Herbal Medicine was nearly balanced. Of the musk
trade during that period there were some imported musk. Form 1956 to 1978, the
musk production was ﬂuc’rua’ted between 1000 ~2000 kg annually. if the indigenous
people use about 10% of musk, then the annual production of musk was about 2,000

kg in China during 1956 fo 1978.

8000

7000
6000 4
5000 HMSale MPurchase ]
4000 A

Guantity (k)

3000 A

bt RERRD

1958 1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986

Year

Figure 10 Musk trade records of National Corporation of Traditional & Herbal
Mediciné form 1956 to 1986 (odop?ec-l. from the Information Center of China National

Corporatidn of Traditional & Herbat Medicine, 2001)

There were discrepancies among the reports from different researchers. Compared

with hoﬁona] musk production, there were large fluctuations in the trends of musk
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duction m different regions, with highest production in 1960s, n_of the 1980s. The

k producﬂon in China grew slowly untit 1980s with some fluctuations.

preﬁcoﬂy, to produce 2,000 kg musk, it needs to hunt over 400,000 musk deer.
ed on the 25% annual population growth rate, a stock population of about 1.5 ~2

ion musk deer is needed to maintain such

sk production. if we take the loss of habitat, decrease of musk deer population,
d increase of musk production in the 1980s into cons1derotion, the musk deer
pulation size in the 1950s was even higher than 3 ~4 miflion musk deer or the musk

deer had population increase rate higher thah 25% during that time.
esent production

scause of frade in black market and lack of trade records, it is difficult fo obtain the

fesen’r musk production. We can only estimate the production according o limited

i:iJe state run or the shared TCM manufaciure companies used to obtain all their musk
_&;rm the State run corporation of raditional and herbal medicine through the
;ianned econorﬁy Now, this charnne! of musk inflow fo the TCM companies i§ greatly
educed Thus, the TCM companies have to get supplementary musk from “free
f_“norke’t" to make the ends mee’( includes other local corporations of traditional and
herbal medicine that have the permit to sale musk. The musk sac sale records of
elgh’f corporations of traditional and herbal medicine from 1996 to 2000, the
maximum purchase was 400 kg, in the year of 2000, the minimum purchase was 150
kg, in the year of 1996 (Figure 11). The musk consumption in the TCM manufacturing
?Companies is decreasing, compared with the annual purchase of 307kg by five TCM
‘manufacturing companies reported by Guo et al. (1996). The traditional Tibetan
iedicine manufacturing companies in Tibet need 20 ~50 kg musk per year for

making traditional Tibetan medicine (Figure 12). We estimated the annual musk frade
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in these corporations of traditional and herbal medicine is about 500 kg. Therefore, fo

. maintain such @ musk production, it needs about 500, 000 musk deer stock

_ population.
i
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Figure 11 The average purchase of musk sacs by TCM manufacturing companies
during 1990-2001. Data of 1990-1995 were from Guo et al. {1997) of five companies,

the data of 19946-2001 were from this survey.

Figure 12 Traditionai

Tibetan medicines that
contain musk

derivaiives.
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sk production from farmed musk deer

'rding to Table 4, if about one third of the éop’rive bred male musk deer are able
produce musk and the musk prdducﬁon per male musk deer is 7 g per year, the
00 male musk deer can produce 4.9 kg musk. If we take sdme. musk deer may
fned in other places than what indicate din the Table 4, the farmed musk deer can

roduce 5.95 kg musk. | .

'd,,e of musk in TCM market

1

vade of musk by enterprises

he musk production and sale in China were in nearly balance from 1956 to 1986.
;for_r)pored with 307 kg of musk sale by five TCM manufacturing companies reported
'y‘:Guo et al. {1997), the average sale of 220 kg of musk by eight corporations of
f&':diﬁondi and herbal medicines is decreasiné. Because the musk sdfe volume in a
orporation of fraditional and herbal medicine is usually higher than the musk
ibhsumpﬁon in a TCM manufacturing company. The eight enterprises they dlso
ought 28 kg of musk sacs through the rational musk sale from the National
(fofporcn‘ion of Traditional & Herbal Medicine, except the musk sac trade from the
;,:rharke’rs. Annudl frade of musk in the eight enterprises during the period: 288 kg

: bought in, 270kg sold, and17 kg in surplus and kept in storage.

"_T vade in the TCM markets

“The 18 TCM markets were the keys objects of the TCM market survey. According to

the 338 effective questionnaires, the trade of musk in those TCM markets was

summarized in Table 5.

We verified 21 merchandisers in a TCM market, there were four merchandisers
claimed they had musk for sale, which accounted for 19.05%, the quantity they can
- sale was 100~1,000g. Based on these investigations, the illegal frade of musk is not

__}Ofge, The following data can be used as circumstantial evidence, of the
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merchandisers invesﬁga{ed, 77.51 percent of them knew that musk deer are state

protected wildiife, 21.60% knew that state is not allow the individual merchandiser to

trade musk.

Table § Trade of musk in those TCM markets from 1996 to 2001

Totalsale (kg) Muskinstock (kg) Muskinthe Markets (kg)

4.215 9.302 1.100

Table 6 summarizes the impression of ihe TCM merchandisers about the musk supply

in the TCM markets. Form the 1980s. those TCM merchandisers who believed musk is

- ¢iill in sufficient supply decreased from 13% 1o 0.3% whereas those TCM merchandisers

who thought musk is in short supply increased from 6.8% to 22.19%.

Table & Impressions of the TCM merchandisers about the musk supply in the
TCM markets during different periods.

Impression of supply  1981-86 1086-90 1991-95 1996-2000  2001-

13.3% 1.8% 0.3% 0% 0.3%

In sufficient supply

+

In shortage 6.80% 8.88% 18.64% 20.41% 22.19%

Import and export

As the major producer'of musk, China used fo be the main supplier of musk o world.
During 1930s ~1940s, the musk export form China accounted form about 70% of the
World otal eprrt of musk {Information Center of China National Cooperation of
Troditioﬁdl ;Y Herbcﬂ Médicine, 2001). The import and export of musk in China are
summarized in Table 7. However, since 1989, China has stopped exporting musk, the

smc:li amount of musk trade internationally was from captive bred musk deer.

Estimation of musk in stock

The trodiﬁona! and herbal medicine corporations and  TCM manufacturing
companies all have a large qponthy of musk in story, because for a long time the
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musk  was  taken  as

Table 7 Htsionccﬂ records of importing ond strategically resource.

exporhng of musk in China _
Eight provincial level

Year Export (kg) ., Reference traditional  and  herbal
1973 73 ~ Anon (20010 corporofions have about
1980 180 Anon (20018 150 kg musk in stock,
1981 240 * Anon (20019 _ qvér‘cge 19 kg musk each;
1982 - 228 Anon (2001f) thirty  provincial  level
1983 222 Anon (20019 traditional  and  herbal
1995-2000 10 Anon (20019 corporations would have

1,140 kg musk in stock. The
Yuling Municipal
q_di’rional and Herbal Medicine Corporation of the Guangxi Province has 1.5 kg
Usk in stock. The 300 district or municipal traditional and herbal corporations would
e 4,50 kg musk in stock.

1] '13 TCM manufacturing companies hcn._/e 18 kg musk in stock, average edch
ompany has 1.38 kg musk in its warehouse. The 1,000 TCM manufacturing company
ould have 1,380 kg musk in stock. The TCM hospitals in China may have 1' ,000kg
usk in stock. Thus, exclude the musk inlthe private hands; the musk in storage is

bout 4,000 kg in the country.
cale of smuggling

ince 1980s, the musk smuggling in Chincx has been increased rapidly. It is estimated
hcﬁ the level of musk smuggling has reoched a level of 700 kg per year (Table 8). The
-".drlvmg force of musk smuggling is the price difference in domestic and infernational
'morkeis ( Anon, 2001d, Yang and Feng, 1998) . Since 1970s, the price in the

)

n’rematlonc:l markets may be several times to almost 10 times higher in that in

domeshc marketls (Table 8).  About 70% of the musk produced in Tibet was smuggled

Llu etal., 1996).
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Table 8 Records of musk smuggiing

Year Musk smuggled (kg) References
1980 138 Sheng et al. (1992)
1981 173 Sheng et al. (1992)

11982 © 197 Sheng et al. (1992)
1983 223 Sheng et al. (1992)
1984 152 Sheng et al. (1992)
1985 97.5 * Anon. (20011
1987 700 : Wang {1993)
1990- 600-800 Anon. (2001¢)
1996 280 Liu ef al., 1996
2000 %05 Jiang, (2001)

* Record of January to June.

Table 9 Musk pricés in the Chinese  domestic and international markets

(Yuan RMB/g) * -

Periods Chinese domestic Chinese black International
markets markets markets
1970s 5
1980s ' 20 100 500
1990s 80-150 600
2000~ 80-200 - 120-400 750

* Guo et al. (1997}, Anon. (ZOOia), Anon. (2001c), Lin ef al. (1996), Anon. (2001¢)

Estimated musk production in China

'Bcsed on the above resulis, we give generdl estimation of musk production in

China. The estimated musk purchased through normal channel by corporations of
traditionat and herbal medicine is about 500 kg: about 80% of the musk is drained into
the black markets {Liv ef al.; 1996). Therefore, the total musk production is apout 2,500
kg. Another estimation is the purchase by corporations of fraditional and herbal

medicine is about 500 kg plus the musk smuggled is apout 760 kg in recent yedars, plus
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": 0% of _ﬁ'\e musk production is held by the indigenous people, the total musk
;t_]_bn is about 1,300 kg in China. Therefore, the estimated lower limit and upper

Prusk production in China is between 1,300 kg and 2.500kg.

dulterafion of musk is a common practice (Figure 13), it was estimated the rate
ulteration of musk in trade is more than 50% (Anon, 2001a, Anon, 2001e) .  Liv at
A

94) reported that musk adulteration was not common bef?re_l 980s because of

fﬁqll_ scale of black market for musk during that period. Since 1980s, the black

9;4_.6ver 60% of the musk samples were false.. Enferpfises determine whether to

-

ake a deal and how they will pay according fo the musk contents in musk when

'dé'r'nu'sk. Take this factor info c:ohsidero’rion, the lower limit and upper limit of the

Figure 13 Real and false musk. The musk somple‘on the left is adulterated sample

;'_Whiie musk sample on the right side is genuine musk form farmed musk deer.
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Musk demands of the TCM companies

Of the TCM manufacturing companies answered the questionnaire, seven of 13
companies expressed their intention of continuing or restoring use of natural musk in
manufacturing TCM if there is abundant musk supply. The predicted amount of the
musk demand of individual TCM company varied between 500 to‘QS,OOO g, the
average demand was 1,000g. Thus, the demand of natural musk of the 1,000 TCM
manufaciuring companies national wide will be 1,000kg. The average musk

consumption of TCM manufacturing companies in the 1980s varied between 3,000 ~5,

000 kg. In the investigation, the demand for musk is greatly reduced. One of reasons is

that it is @ common praciice in TCM industry to use synthetic musk due to the

shortage of natural musk.
Estimation of musk consumption

TCM {including traditional medicine in Asic) is the major u_sér of musk. In our survey,
we found five out of the 13 ICM rﬁanufcciure companies still use musk. The
consumption was 47 kg perayeor; averagely each TCM manufacture company uses
9.4‘ kg (5~15 kg} musk. Of the 21 TCM prescriptions used by those investigaied TCM
companies, 11 §till use natural musk. Thus taking 50% adulteration rate in musk, the
total consumption of musk in 1,000 TCM manufacture companies could be 1,800 kg.
But the annual purchose through legal channel is 500 kg. What makes the difference
remains Unc!eclr May be the musk aduiteration rate is much higher than 50%, or the

musk storages in those TCM manufacturing companies are in use

L]

There are six traditional Tibetan medicine companies in Tibet; all of them use musk to
make traditional Tibetan medicine. Among those traditional Tibetan medicine
compdnies, the largest one consumes about 5~12 kg musk per year, while the rest of
the companies consume 2~6 kg mﬁsk each per year. Al together, about 20~50 kg -

musk are needed for manufacturing traditional Tibet medicine annually.
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11g of synthetic musk

ny _-TCM. products claim confained musk in thé markets actually only have
' étic musk or trace of musk, In the féturned questionnaires, five of the thirteen
CM companies still use natural musk {38.5%), eight used synthetic musk {61.5%}. Nine
he 21 TCMs manufactured the nine TCM manufacturing companies only contain
_L}[’_(]_i musk, three TCMs contain both natural and synihe_ﬁc lﬁusk. In 2000, tofal
ng;u_énpﬁon of synthetic musk in the thirteen TCM companies was 160kg. The total

nudl consumption synthetic musk in China is more 1,000 kg (Anon, 2002a).

>altifude of TCM industry towards using synthetic musk én their TCM products is
tate and reluctant. Of the 18 TCM companies involved in thé musk market survey,
én asked whether they will clearly label their TCM products that it contains
yntheﬁc musk instead of natural musk, the answer *Yes" to the question was 22.2%,
 answer “No" was 27.8%, while 50% of those companies did not say “Yes" or “No".
hé TCM that have musk ingredient-are manufactured for overseas Chinese. In those
c:rkets, the TCM conftains natural musk is of course more attractive and acceptable

) consumers than those only contain synthetic musk.
ubstitute for musk

,-=cbh1rcsi to.the situation in Europe, where the first incentive of developing synthetic

T _,usk wCls 1‘0 search for less expensive substitute for natural musk {Piltz, 1997], in China

?1‘hersyn1hehc musk is mcde as replacement of natural musk in TCM. Though the
&ffectiveness of synthetic musk is in disputing, among these subsﬁiu’res of musk, only
sgrnfheiic musk is commonly used in manufacturing TC, other substitutes such as, musk
.éet':"e_:nis of muskrat (Ondatra zibethica) and oriental civet (Viverra zibetho) are sfilt at

,"ih'e; 'experimen’rol stag.
Production value and emplopment

'_The_ number of employers in the 13 TCM companies was-6,027; average production
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I value per capifdl w'ds 15,6453 Yuan RMB yearly. The TCM proncts that contained
| o natural musk were 1.12% of the total production value in those TCM companies.
Averagely the production value of the TCM produced per kilogram natural musk was
340,000 Yuan RMB. The TCM products that contained synthetic musk were 9.34% of

|
|
j', l ‘ the total production value of those companies. Averagely the production value of

1 i the TCM produced per kilogram synthetic musk was 400,000 Yuan RMB. Production

values of two kinds of musk of TCM products accounted for 10.46% of total

production value of those TCM companies. Thus the production value of TCM that

contains musk is not big share in the total TCM production value. However, as one of
j :l'f" > thousands of TCM raw materials in Chiﬁa, musk plays an important economic role.
Judged by the iobs created by musk TCM industry, average 22 jobs are created per |
kg musk used in the TCM industry. If we take TCM pharmacy, hospital and

_ 1rcn$pon‘oﬁon and so on, more jobs may be created.

The production value per kg synthetic musk is slightly higher than that of natural musk,
but fake the adulteration of natural musk into consideration, which may as high as

50%, then the producﬁorj value per “natural musk™ is as high as 680,000 Yuan RMB/kg.
Discussion

Considering the status of musk deer populations in the field, strict measures of

controlling both imémgﬁoncﬂ and domestic trades, including listing the musk deer to
Class | national profected wildlife as well as to CITES Appendix |, are under

consideration. We analyze the following possible conservation measures:

3

b Ban all uses of musk

Regardless the dispuﬁng opinion foward the wild musk population status, it is @
x - common knowledge that the musk deer are threatened. Therefore, to ban all use of

musk in TCM is one of measures that we should consider first.

Thinking about that synthetic musk is now in popular in use in the Chinese TCM

_ .ihdus’rry, ban all use of natural musk in the TCM industry is feasible. But the TCM
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e of

-is sﬁf{ skeptical about the effectiveness of synthetic musk and the
ance.of consumers to synthefic musk. Some of TCM éompcnies used synthetic
n. their products was due to §horioge of hoturo[ musk and quality degradation
ur;ql szk. Ban all use of musk ﬁweons that TCM cannot have musk ingredients
ess whether the TCM product is labeled with musk or nét.. To take such a
i;rg it will bring forward a shock to the TCM industry and the society. Because
TCM still use natural musk, which cannot be replaced Qi’rh synthetic musk, ban

g,of musk means stopping production of those TCM. -

is: evidence that smuggling is a major threat fo the survival of musk deer. Musk
_in./l_;e‘fin remote, underdeveloped areas. The musk priced for 500,000 Yuan RMB/kg

.ih’(ernationc:l markets, and price of 200,000 Yuan RMB/kg in the domestic black

eis To podach a gram of musk means 200 Yuan RMB income, in comparison that
ormer m the mountainous region who grow herb medicine can only mc:ke 224
f_'n:.RMB for a year. Thus the drive of poochlng musk is mounting. If there is no other
ns 6f guarantee effectively ban all uses of musk in TCM and effective curb down
_!égal international frade of musk. The ban may be just something on the paper
i ,h0§ no effects due the poaching and smuggling. The network of smuggling musk
ow well in shape. Compared with the drug smuggling, musk smuggling is of far less
‘but highly profitdble. The trick thing is we do not where do the smuggted musk

; and who purchase those musk and for what purpose?
1de with special concession

_i}gglly, the trade of musk in China s shill under special concession. Before 1980s, the

dg of musk in China had been maintained af steady level (Figure 8} that meant
i‘_rqde of musk with strict national concession was effective. However, whether we
can or should restore the trade of musk with strict concession under the current
"f'qli’rical, economic and social circumstances is a problem thal needs thorough

ploitation.
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indigenoUs peop!é and jocal authority to protect the musk deer in ther

Legisiation

For o!!ev’ldting pressure on wild musk deer population, we should adop! plausible
measures su;_:h as elevafing musk deer o Category ! National Protected Wild Animal
species. The medsure will allocate more resources and will tighten up the law
enforcement for conir.olling legat exploifation and ilegadl cross-board trade. Such a
move will also provide legat ground of the law enforcement in crack down the musk
deer poaching and black market of musk. Suchan act will help the recovery of the
musk deer and future sustainable use of musk resource folliowing the Natural Forest

protection Project that aready in effect.

To list all musk deer in CITES Appendix | is an option. Due to the importance of musk in
TCM, 1o the heath care of the people, such a move should be thoroughly thought
over and discussed. We should assess dll plausible impacts after panning use of musk

in industry and commerce. We should moke Orrdngemen’t for substitute of musk.
sustainable use

Musk deer are endemic fo China. Now the National Foresiry Agency issued a series of
national forestry regulation, such as stfopping logging in natural foresis national wide,
restoring forests on those farmed land that are not suitable for farming. such practices
are helpful o restore natural habitat of musk deer (Jiang 2001). f we can find solution
that we do not have to kill ihe musk deer but we can harvest musk from fiving musk
deer, at the same time, the indigenous people and management receive benefits

from the musk deer business, such operation will raise the consciousness of the .

_neighborhood Only in such a way. the survival crisis of musk deer can be resolved
from the rooi The method of extracting musk from living musk deer can be fry to use

for collecting the musk dropped by musk deer in the wild.

Conclusions and Recommendations

The survival of musk deer in the fields is threatened. No matter how people are
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ing'on the status of musk deer population and arguing why the musk deer are
i'We should take action domestically and internationally at once to
héf musk deer. On other hand, musk deer hdve extensive disfribution ranges
Gﬁve high population gfowih rates. Musk has important culture, economic
~iat significances. Traditional medicine is important to the world population;

'it'ional- medicine links millions and millions of people. Musk is one of the key

_aenis of the TCM with ireplaceable effects. Whatever measure we are going fo
fu’flure we should fake a cautious step, fully assess the impacts on the live of
c:ﬁd make suitable arrangement. Syn’fhehc musk is widely in use in TCM, but
nthe’nc musk cannot fully replace 1he natural musk in TCM. It may noti offer
-c_—:jly protection to musk deer to elevate the musk deer 1o CITES Appendix |, due
ugg[fng Black market and smuggling are the most important threats to the
ql_bf musk deer. Any proposed medsure we are going fo fake, should effectively

| musk black markef and smugglirig.
c uld like to make the foiiowing recommendations:

dintain the CITES Appendix Il status for the musk deer populations in
hina:whilst strength domestic and international trade control

,:n'_a'USk export with CITES permit was hot the major part of the musk consumption in
na{Anon, 2601 ). Even if the musk deer are all included in the CITES Appendix |, we
o not know whether such a measure can effectively curb down the musk
ggling and stopping all use of musk in TCM. If no other matching measures are
1l e"ﬁhimul’rqnequsly, such a move may stimulate the smuggling of musk. Under
Urrehi'circﬁmstanCés. the effective measure is fo improve the management of
nestic frade and use of musk in China, and fo get ride of the poaching of musk
r and illegal trade of musk.

) f'esoive the scientific, technological, economical, and management
blems in the sustainable use of musk through extensive omd effective

infernational cooperation

e input to the scientific research and musk deer captive breeding is not enough to
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match the imporiance éf musk to the medical use, culiure, and éociety in China.
Except other reosoﬁs, the underdeveloped economy and the potency of Hs' scientific
abifity may be the reasons. Therefore, to protect the musk deer, it needs the
collaboration of the infernational society on resource monitoring, international and

domestic frade monitoring and sustainable use of musk.

58




indg.
tific
the

and

References:

Allen, J. 1940. The Mammals of Chino‘ond Mongolia, Part 2. Amer. Mus. Nat. Hist., New
York. | | |

Anon., 2001 a. Personal communication.

Anon., 2001b. The musk deer population status of Xinglong Natural Reserve. Paper
presented at The Workshop on fthe Musk Deer R‘es‘o'urce Conservation and Musk
Susfainable Use. Beijing, 10-12 May, 2001. Endangered Species Scientific
Commission, P.R.C. {In Chinese) '

Anon., 2001¢. The international trade of musk. Paper presented at The Workshop on
the Musk Deer Resource Conservation and Musk Sustainable Usé. Beijing, 10-12
May, 2001. Endangered Species Scientific Commission, P.R.C. {In Chinese)

Anon., 2001c. The Musk management and the sustainable use of musk deer resources.
Paper presented at The Workshop on the Musk Deer Resource Conservation and
Musk Sustainable Use. Beiiing, 10-12 May, 2001 Endangered Species Scientific
Commission, P.R.C. {In Chinese}

Anon., 2001d. The status and development of musk deer resource and farming in
China. Paper presented at The Workshop on the Musk Deer Resource
Conservaﬁoh and Musk Sustainable Use. Beijing, 10-12 May 2001. Endangered
Species Scientific Commission, P.R.C. (In Chinese)

Anon., 2001f. Farming is the essential measure for the sustainable use of musk deer
resource. Paper presented at The Workshop on the Musk Deer Resource
Conservation and Musk Sustainable Use. Beifing, 10-12 May, 2001. Endangered
Species Scientific Commission, P.R.C. (In Chinese)

Anon., 2001g. Quality of musk and muskione. Paper presented at .The Warkshop on
the Musk Deer Resource Conservation and Musk Sustainable Use. Befiing, 10-12
May, 2001. Endangered Species Scientific Commission, P.R.C. (In Chinese).

Anon., 2001h. Personal communication. Paper presented at The Workshop on the

Musk Deer Resource Conservation and Musk Sustainable Use. Beijing, 10-12 May,

59




2001. Endangered Species Scientific Commission, P.R.C. {In Chinese)

Bi, S. Yan, Y., and Xu S. 1981. The breeding of musk deer and improving musk deer
fawns surviving rate. Chinese Wildlife 3:42-44. [In Chinese]

Bi. S. Z.. Yan, Y.H. et al., 1980. Anatomy and histology of musk gland and bursa of
Muschusm moschiferus. In Wu, Y. (Ed.) Biodiversity in Yunnan, pp. 101-104.
Yunnan Science -ond Technology Press, Kunming. {(In Chinese}

Cai, G. 1989. Artiodactyla. Pp. 629~658. In Ui, D. (ed.) Economic Fauna of Qinghai.
Qinghai People’ Press. Xining.

Cai: G. and Feng, Z. 1981. The discovery of Himalayan Musk Deer and a discussion on
the taxonomy of Muschus. Chinese Journal of Animd! Taxonomy 6 (1); 106-111.{In
Chinese with English abstract). _

Chen, C. (Ed.} 1998. China Biodiversity Country Report. Beiiing: Chino Environmenial
Sciences Press.  {In Chinese] ‘

Cheng, J. 1993. Impact of exploitation of Yichun Forest on mammal resource.
Pp.125~130.In Xia, W. and Zhang, J.{eds.} Succession of Mammals Under the
Influences of Human Acﬁviﬁés. Beijing: Chinese Science and Technology Press. {In
Chinese with English abstract]

Cheng. S. 2000. Captive breeding of musk deer is a radical way of preserving ona
making sustainable use of musk. Research and Information on Trodiffonof Chinese
Medicine, 2000 Supplement: 61-63. {in Chinese).

Chinese Medicine Cooperation, Chinese Academy of (eds.). 1996. Alta of Chinese
Traditional Medicine Resource. Séience Press, Beijing.

Dai, W. and ﬂ’in, X. 1991, Thé musk secretion and the age of male musk deer.
Chinese Journo}‘of Zoology 45~48. (In Chinese with English absiract).

Feng, W., You, Y., Yong. H., Li, G. And Gu, Q.1981. A histarical examination on the
musk glcmd of Moschus chrysogaster. Journal of Zoology 2:33-35. [In Chinese with
Englisi Obs’[roc’rj |

Feng. Z. Cai, G. And Zeng C. 1986. qumofs of Tibet. Beijing: Chinese Science Press.
[In Chinese with English abstract]

Flerov, K. K. 1'95__2'. Musk Deer and Deer: Fauna of USSR. Vol. 2 Mammals. Moscow!

60




leer

of

hai.

ion on

H1.{In
ental
255. [In

ind

unese

inese

: with

ress,

60

Aéod. Sci. USSR.

Flerov, K. K., 1930. The white muzzie deer (Cervus olbirosth‘s Prezew) as the
representative of a new genu - Prezewalskium. Compt. Rend. Acad. Sci. URSS,
Ser., Ar 115-120.

Gao, Y. 1963. The classification of China musk deer. Acta Zé!ogicq Sinica, 15(3):
479-487. (In Chinese with English abstract)

Gao, Y. 1986. Musk deer and musk—Important Gnimoliresource of China. Chinese
Journal of Zoology 21: [In Chinése with English abstract]

Gaa, Y. 1987. Taxonomy of Chingse mus!:< deer. Acta Zoologica Sinica 15:479-487. [in
Chinese with English abstract] |

Gao, Y. 1994. The use and conservation of the forest musk deerin Wuling Mountains.

In Song, D.X. (Ed.) Evaluation on Animal Resources from Wuling Mountains
Areq of Southwestern China. Pp. 328-331. Science Press, Beijing.

Gao, Y. 1994. Use and conservation of forest musk deer in Wuling Mountains. Pp.
323~331.InSong, D. (ed.) Status and Evaluation of Animal Resource in Southwest
Wuling Mountain Region. Beijing: Science Press. [In Chinese with English abstract]

Geist, V. 1998. Deer of the World, Their Evolution, Behavior and Ecology.
Mechanicsburg, PA: Stackpole E}ooks.

Green, M. J. B. 1983. The musk deer trade, with pqrﬂéulor reference to its impact on
the Himalayan population of Moschus chrysogaster. Paper preserited Bombay
Nartural History Society Centenary Seminars on Conservation Developing
Countries, indian Institute of Technology, Powai, Bombay, December 6-10, 1986,

Green, M. J. B. 1986. The distribution, status and conservation of the Himalayan musk
deer Moschus chrysogaster. Biological Conservation 35: 347-375.

Green, M. J. B. 1987, Diet composition and quality in Himalayan musk deer based on
fecal analysis. Journal of Wildlife Management 51: 880-892.

Green, M. J. B. 1989. Musk production from musk deer Pp. 401-409 in Hudson, R.J.,
Drew, K. R. And Baskin, L.M. {eds.) World Wildlife Production Systems. Cambridge:
Cambridge University Press.

Green, M. J. B. 1989. Musk production from rﬁusk deer. In Hudson, R.J. Drew, K.R., and

6l




Baskin, L.M. {Eds.} Wildlife Production System. Cambridge University Press,r
Cambridge. P401-409. '

Green, M.1.B. and Singh. A.N. 1982. The ecology and conservation of the Himalayan
musk deer. In Saharia V.B. {Ed.) Wildlife in India. Natural Publishers. Pp.173-190.
Locatione

Green, M.L.B Gndr Kaitle, B. 1997. Musk deer: a problem waiting to be resolved. In Lin,
5.Y., Zhang, Q.R. and Song, G.Z. (Ed.} Proceeding of the Workshop on Tiger Bone
and Musk Substitutes. pp. 11-19. Traffic East Asia. (In Chinese)

Groom, N. 1999. The Perfume Compcmfoh- A Connoisure’s Guide, Quinter Publishing

Lid. London. |
Grove, C. P. and Feng, 1.1986. The Classification of Anhui's musk deer. Acta
- Theriologica Sinica 6(6): 105-106. {in Chinese with English aéstroc’r).

Groves, C. P. and Grubb, P. 1987. Relationships of living deer. In Wemmer,  C. M. (ED].
The Bié!ogy and Management of the what 2 ‘
Groves, C. P. Wang, Y. And Grubb, P. 1995. Tuxonomy of Moschus. Acta Theriologica

Sinica 15:181-197. |

Guo, J. and Hu, J. 1998. A research on the population density of forest musk deer in
Yele natural reserve of Mianning, Sichuan. Pp. 75~79. In Hu, J and Wu, Y (eds.}-
Resource and Conservaiion of Vertebrates. Chengdu: Sichuan Science and
Technology Press. {In _Chinese with English abstract]

Guo, Y. F., Zou, X., Chen, Y., Worig,:D. and Wang, S. 1997. Sustainability of wildlife use
in Traditional Chinese Mediciné. In China Council for International Cooperation on
Enviroﬁmem‘ and Dey'elopmeni(ed.) Conserving China's Biodiversily: Report of
the Biodiversity Working Group (BWG]. Beijing.

Hao, Y. H. 1989. The ecological study in Pangauangou Natural Reserve. Chinese
Zoologicoi' Society {ed.) Proceedings to the 55 Anniversary of the Chinese
Zoological Society 496-497. {In Chinese) 7

Homes, V. {1999). On the Scent: Conservihg Musk Deer - the Uses of Musk and
Europe's Role in its Trade. TRAFFIC Europe.

Hu, J. 1994. Particulars in Sichuan Mammafs. Chengdu: Sichuan Science and

62




Technology Press [in Chinese]

Huang, L. Q. 2001. The function of musk in TCM. Poper presented at The Workshop on
the Musk Deer Resource Conservahon and Musk sustairiable Use. Beiing, 10- 12
May, 2001. Endangered Species Sc1e_n1|hc Commission, P.R.C. (in Chinese).

Hutton, J. And Dickson, B. {eds.) 2000.Endangered Species, Threatened_
Convention—The Past, present and Future of CITES. London: Earthscan Publication
Ltd. h

information Center of China National Corporation of Trc:dritio‘nol & Herbal Medicine,
(2001). Database of TCM Materials, Folk Prescriptions and Proved Recipés.
wanfang Elecironic Press. Beijing. {in Chinese):

Jiang, Z.  2000. Economic extinction and trade controlling of wild fauna and
flora—the role traditional biclogy in the international law mokmg World Science
and Technology Research and Development 23(1): 28-32. [In Chinese with English
abstract] .

Jiang, Z. 2001.To protect the habitat first or to control the trade first? —Assess the
relative importance of habitat and frade in the protection of musk deer by
modeling. Paper presented at The wWorkshop on the Musk Deer Resource
Conservation and Musk sustainable Use. Beijing, 10- 12 May, 2001. Endongered
Species Scientific Commission, P.R. C (Iri Chinese).

Jiang, Z. 2001. The ecosystem service func’non of wildlife. Acta Ecologica Sinica
2111} 494-1503. . {in Chinese with English abstract]

Jiang, Z-L. (2001} Musk. www.earthchina.com.

Li, M., L, Y., Sheng H. 1999 study on faxonomic status of Moschus moschiferus
anhuiensis. Chinese Science Bultefin, 44(8): 719-722.

L, . 1999. Survey Reporis on the Key Protected Vertebrates in the Shanxi Province.
Beigmg China Forestry Press. (I Chinese). - |

Li, T. and Jiang. N. 1993. Status of mammal resource in Jilin province. Pp. 131~135.In Xia,
W. And Zhang, J.{eds ) Succession of Mammals Under the Influences of Human
Activities. Beijing: Chmese science and Technology Press. [in Chinese)

Li, Z. X. 1981. Onanew species of musk deer from China. Zoological Research {2):

63




157-156. (In Chinese)

Liu, W. 1996. Musk Deer and Bear. China Foresiry Press, Bedjing. {In Chinese)

Liu, Z. Sheng. H. And Lei, G. 2000a Current status and conservation of isolated
population of alpine musk deer (Moséhus chrysogasterfin Helan Mountiain. Acta
Ecologica Sinica 20: 463-467.

Liu, Z. Sheng, H-. and Lei, G. 2000b Some ecological aspects of isolated population of
alpine musk deer [Moschus chrysogaster)at the Xinglong Forest. Acta Ecologica
Sinica 20: XXX-XXX. [In Chinese with English abstract]

Luo, 7. and Ye, Z., 1962. Estimation of the population size of musk deer. Acta
Zoologica Sinica 14:430. [In Chinese with Engl-ish abstract]

Ma,-S. . Li, C. and Wang Y. 1987. The distribution and status of endangered mammails
in Honghe Yunnon. pp. 41-55. In Scientific Reports of the Biological Resources in
the Honghe District, Yunnan Province. Kunming Instituie of Zoology, Chinese
Acddemy of Sciences. (In Chinese}

Maerkang Musk Deer Farm and Animal Group of Biology Department of Sichuan
University, 1974. Using dogs o capture foreé’r musk deer alive. Chinese Journal of
Zoology (2): 10-11. (In Chinese).

National Endangered Species Import and Export Management Office of the Peopie’s
Republic of China. 1999. A Trade Review of Musk Deer (Moschus spp.) of China.
(In Chinese) |

Parry-Jones, R. and Wu, J.Y. 2001. Musk Deer Formfng as a Conservation Tool in China.
Traffic East Asia. Honking.

Peng, J . 1993. Chongiln'g‘of musk and velvet antlers resources in Ganzi, Sichuan,
Pp.87~92.|ﬁ Xid, W. and Zhang, J.{eds.) Succession of Mammals Under the
influences of Human Activities. Bejjing: Chinese Science and Technology Press. {In
Chinesé with English abstract]

Rui, J. S., Chen, H. M., Li, C. L., Bi, S. Z., Qing, Z. X. and Yan, Y. H. 1984, A preliminary
observation on the histological cmdr histochemical studies of the secretive cycle of

musk deer. Chinese Journal of Zoology (1): 13-15. {In Chinese)

Scmueiso_n} P. A. and Nordhaus, W.D.1998.Economics. 146t Edition. McGraw-Hill




Compcmiés, Inc.

scott, K.M. and Janis, C.M. 1987. Phylogenetic relationship in Cervidae, and the case
for a superfamily “Cervoidae™. Iln wemmer, C.M. (ed.) Biofogy and Management
of the Cervidae. Washington, D.C.: Smithsonian Inst. Press.

Sheng, H, Ontasi, X. And LU H. 1999. Chinese Wild Mammals. Bei]ing: Chinese Forestry
Press. [In Chinese]

Sheng, H. 1987.The prospetity and decline of musk deer reso‘urcesr and strategies for
its recovery. Chinese wildlife 3:3-4. (In Chinese)

Sheng, H. 1991. Musk deer family and musk. Pp. 215-219. In Wang, 5. and He, Z. (eds.)
Special Topics in Zoology. Beijing: Beijing Normol University Press.

Sheng, H. 1992, Musk deer family. Pp45-88.In Sheng, H. And On’iqshi, M.(eds.} Deer of
China: Biology and Management. Shanghai: southeast ChinaNormal University
Press.

Sheng, H. 1998a. Alpine musk deer. Pp.231~236. In Wang, S (ed.) Red Data Book of
Chinese Endangered ‘AnimolsrBeijing: Science Press.

Sheng, H. 1998b. Forest musk deer. Pp.237~240. In Wang, S {ed.) Red Data Book of
Chinese Endangered Animals Beijing: Science Press.

Sheng, H. 1998c. Alpine musk deer. Pp.241~243. In Wang, S {ed.) Red Data Boc;k of
Chinese Endangered Animals Beijing: Science Press. |

Sheng, H. L. and Lu, H. J. 1985. Musk deer resource in the sub tropic and fropic regions
of China. Journal of East China Normat University (Natural Science Edition) (4):
329-336. {In Chinese}

Sheng, H.. Xu,H.and Lu H. 1990. Home range and habitat selection of forest musk
deer. Journat of Sbufheosf China Normal University {Special issué forMammatogy}
14-19. |

Sheng H.L. Cao, K.Q., L, Wi, Ma, Y.Q. Ohtaishi, N., Champmcm, N.G., Xu, H.F., and
Zhang, E.D. (Eds.} 1992. The Deer in China. East China Normal University Press,
Shanghdi. {in Chinese with English summary)

Sheng, Y.. Bi, S. Z., Zhu, D. X. Zhu, C.S., Ma, F. X, Guo, 3. M., Jia, Z. L. ond Zhang. Z. M.

(1984}. Preliminary study on the structure of musk glandular sac of Moschus

65




berezovskii before the _rich sécreiive period with the electron microschope.
Chinese Journal of Zoology (3): 11-14. (in Chinese).

Sichuan MLJSk Deer Breeding Institute. 1988. Musk deer: protection and farming.
Chinese Wildfife {1}:10-11. {In Chinese).

Sichuan Musk Deer Breeding Research Institute. 1988. The conservation and feeding

of musk deer. Chinese Wildlife 1988(1}) 10-11. [In Chinese] |

Tao, Y., 1994. Historical Changes of Chinese Forests. Beijing: Chinese Forestry Press. [in

Chinese] _
Wang J. and Hu, J. 1999. Imitatively colored Pictorial Handbook of the Mammals of
Sichuan. Forestry Press, Beijing. {In Chinese).
Wang, H and Sheng, H. 1988. Population density, conservation and use of the forest
| musk deér in the norfhwest part of the Sichuan basin. Acta Theriologica Sinica

8:241-249. [In Chinese with English abstract]

Wang, J. 1984. A record of the longevity forest of musk deer. Chinese Journal of
Zoology (4): 49. {In Chinese).

wang. J. and Huang, X. 1981. Observgﬁion on the musk secretion rhythm of musk deer.
Chinese 'Wr'ld!ife {1): 25-30. (in Chinese).

Wang, S. {Ed.) 1998. China Red Data Book of Endangered Animals. Science Press;
Beijing, Hong Kong, New York. {in Chinese with English absiract)

wang, X. Gong, J. and Li. J. 1987. Some bio1ogi¢o| data of the forest musk deer.
Animails of Sichuan é: 42; lin Chinese with English abstract]

wang, Y. 1993. Present situation and crisis of animal diversity in Yunnan. In Wu, 2.Y. (Ed.}
Symposium ?f Seminar oh Br’odfvérsify inYunnan. Pp. 101-104. Yunnan
Science and Technology Press, Kunming. {in Chinese)

Wang, Y. 1994, Evaluation on the mammal resources in Southwestern China. In Song,
D. X. (Ed.) Evaiuaﬁoh on Animal Resources from Wuling Mountains Areq,
Southwestern China. Pp. 284-294. Science Press, Beijing. {In Chinese)

Wang, Y. 1994, Mammal résources in southwest Chind and its evaluation., Pp. 284~294,

In Song, D. {ed.} Status and Evaluation of Animal Resource in Southiwest Wuling
Mountain Region. Beifjing: Science Press. {In Chinese with English o'bsirclct]

66




wang. Y. 1998. Black musk deer. Pp. 244~245.1n wang, S (éd.) Red Dqtd Book of
Chinese Endangered Ammcxls Beijing: Scnence Press.

wang, Y.. Ma, S. and Li, C. 1993. The Toxonomy distribution and status of forest musk
deer in China. Pp. 22~30.1n Ontd_shi, M. And Sheng, H. (eds.)Chinese deer.
Shanghai: Southeast China Normal University Press. {In Chinese W_Hh English
abstract]

whitehead, G. K. 1972. Deer of the World. Constable and Company Ltd., London. UK.

Wijnstekers, W. 2001. The Evolution of CITES: A Referencé )‘6 the Cbnvenﬁon on
international Trade in Endangered Species. 6 Edition. Switzerland Ldusonne:
CITES, '

Xiang, C. 1974, Ecology and live-capture of musk deer in Guangxi Municipality.
Chinese Journal of Zoology {2): 9-10. (in Chinese) |

Xiao, W., 1, J.. Yu, C.. Ma, J., Chen D., Liu, S., Wang. J., Ge. J..2000. Ecofogy of Land
Planis and Animails in the Three-Gorge Region, Yangtze River. Southwest Normail
University Press. Chongding. .

%u, H. F. and Zhou, Q. 2000. The present situation of musk deer breeding in China and
its development trend in the future. Research & information on Traditional Chinese
Medicine, Supplement {2000): 64-65. {In Chinese)

Yan, Y. 1978. Preliminary study on the musk secretion factors in musk deer. Resources
and Survey of Wild Animals (2): 58 40. {In Chinese}

Yan, Y. 1979. The preliminary study of musk deer ecology. The Survey crnd Protection
of Wild Animal Resources (3):17-23. (In Chinese)

van, Y. H., Bi, S.Z., Wu, Y.M., Chen, C.F. and Xu, H.J. 1981. The physiological and
biological chcrrocierisﬁcs of the musk secretion period of musk deer. Chinese
wildllife (1): 22-24. (In Chinese}

Yong Q. 1993. Grey system and its application in wildlife resourée monogemeht——the
dynamics of musk resource in Ganzi, Sichuan. Acta Theriologica Sinica 13:71-74.
[In Chinese with English abstract]

Yang. Q. 1998. Home range of the alpine musk deer (Mochus sifanicus)in the

southeast area of Tibet Automonous Region. Acta Theriologica Sinca 18: 95~99.

67




[In Chinese with English obsfracf]

Yang, Q. and Feng, Z. 1998. Status and conservation on Musk deer at the southeast
Qinghai-Tibet Plafeau. Pp. 80~87. In Hu, J and Wu, Y {eds.) Resource and
Conservation of Vertebrates. Chengdu: Sichuan Science and Technology Press.
[In Chinese with English abstract)

Yang. Q. Hu, J. and Peng, J. 1990. Population ecological data of forest musk deerin
the northern part of the Hengduan Mountain. Acta Theriologica Sinica 10:255-262.
(In Chinese with English abstract)

Yang, Q. S., Hu, J. C. and Peng, J. T. 1989. The study of forest musk deer density in
Baiyu County. Journal of Sichuan Normal College {N‘atural Science Edition], 10{4):
329-336. (In Chinese) ‘

Yand. Q., Hu, J. and Peng, J. 1989. Population density of forest musk deer in the Baiyu
County. Journal of Sichuan Normat CoHe'ge 10: 329-336. (In Chinese with English
c:bs’rroc’f).

Yi, B.G. and Liu, W.L. 1993. Wildlife protection in Tibet. China Forestry Publishing House,
Beijing. (In Chinese). |

Ying. S. 1990. Fu.nc’rion of musk gland ar;d musk sac in musk formation and secreﬁqn.
Chinese Journal of Zoology 26:23~25. [In Chinese]

Zeng, S. {Ed.}) 1991. Fauna of the Rare and Endangered Animal Species in Northwest
Ching. Forest Press. Beijiﬁg. {In Chinese with English abstract)

Zeng. S. and Pi, N. 1979. The study of alpine musk deer ecology. Acta Zoologica Sinica
23: 176-186. [In Chinese with English abstract]

Zend. S.and Pi, N. 1984. The Imusk sac, musk, number and hunting of musk deer. Acta
Theriologica Sinica 4:35-42. [In Chinese with English abstract]

Zhaing, X. D. 2000. The status of musk deer in Tibet and its utilization. Proceedings of
Symposium o'n the Strategy of Conserving and Utilization Endangered Species
Used in TCM. Research and Information on Traditional Chinese Medicine,
Supplement {2000): 59-60: (In Chinese)

Zhang, Y. Z. 1997. Distribufion of Mammalian Species in China. China Forestry

Publishing House, Beffing. Pp. 115-116. (In Chinese and English).




Iheng, S. and Pi, N. 1984. The musk sac. musk, quaniity and hunting of dlpine musk
deer. Acta Theriologica Sinica, 4(1}: 35-42. (In Chinese with english abstract)

7hu, X., Wang, W., Chend. G. Bai, J. and Wang, H. 1994.'Ph0rm0cologieo! activities of

urnat of Chinese Medicine 5(4):10. [In Chinese with English

the artificial musk. Jo

abstract]

69




Postscripts: Selected survey diaries

August 16, 2001. Wukuaishl TCM market in Chengdu

When we surveyed Licmhudchi TCM market in Chengdu, Sichuan on August 15, 2001.
The TCM market had been moved to Wukuaishi in the same city. We went to there
the second day. When asked several fraditional and he_rbol medicine retailers if they
have musk for sdle, the answers were negative. However, the merchandise in the
TCM shop said he could provide musk for sale to us. *Most of must in the market are
adulterated, the genuine musk sacs come form Tibet”, the merchandise said. He said
could provide as much as more than 10 kg musk sacs, If buyer dose not need the
official TCM certificate of genuine musk, the price is 70,000~80,000Yuan RMB/kg; if the
buyer needs the official TCM ceriificate, the price is 150,000Yuan RMB/kg. The
claimed musk dedler said iheré is a market underground for musk frade, many musk
fraders do not even have a shop due to the high pressure on iliegdl musk trade.
“Many TCM manufaciuring factories cannot buy in real musk, the genuine musk is
sold to southeast and northeast Asia". When asked the trade scale of musk sale. He
said: "The annual frade volume of musk is about 15~20 kg in that TCM market. During
the period of 1983~1988, the annual trade volume was about 30 kg. However, before
1980s, the State controlled the musk trade wifh special concession, it was not like
nowadays, there are hunters speci-oﬁzed in hunting musk deer”. During the rest of day,
we found no other musk dealer in that market. The stories told by different TCM

dedlers in different TCM market were similar.
August 18~29, 2001. TCM market in Yunnan

We visited the TCM marketfs and pharmacies in the Northwest Yunan in late August
and no musk sac for sale, only some TCM claimed contains musk derivatives .
However, the owner of the gift shop offered the:author musk sacs for sold. The

situation in Fengjie County of Chongging was similar, there was no musk sac for sale in
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local phormdcies or markets except those TCM claim contain must derivatives, but

local people would sell a musk pod for 2,000 Yuan RMB.
August 30- September 2, 2001 Fengjie County, Chongaing City

A private TCM pharmacy

It was a small herbalist drug store inan old narrow damp street in the town of Kuizhou,
Fengjie County by the Yangize River. It was dark inside the shép. On the wall of shop.
there hang bones or skeletons of bear, monkey and ecg1e, as well as dried snakes in
a dark color that covered with dusts and cobwebs. That was the typical scene of
private TCM clinic and drug store in small towns in China. | asked the storekeeper, A
woman in her forties, if there was any musk for sell. She ‘said: *Yes" and asked how
much | needed. | asked how much she had. She said she had just go’r one gram musk
for somebody else, if | needed, she could sell it to me first. “One grdm is too little, !
need one kilogram®, i said. “Then, | will have ;(O inguire someone in Chongaing, but it
unlikely to find such amount of musk even there”, the storekeeper said. Then she
started to look for that one gram musk around, but surprisingly she found nothing.
When | asked who was the person in Chongding, she refused to answer. During the
survey, that was @ cbmmon situation when we probe the source of musk, the

stall-keepers would never reveal it to-us.
A TCM stall in Sanjiaoba

in the town of Sanjiaoba, an old TCM stall-keeper smiled and stared on us. We went
into his store. Besides.the front door, many TCM materials were placed on wooden
board. They were herbs, minerals and animal parts on display. Among them d musk
sac and a tiger foot caught our eyes. We picked them up' and checked them
carefully. The musk sac was empty inside. The “tiger foot" was false one, after a
carefully check, that was made with mainland serow's foot bone and skin with claws
carved of water buffalo horn. During the musk market survey, such story happened in

most of cases, the dedler sell wildlife counterfeits. For a similar “figer foot"” was dlso
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found in the stall in Fengjie County town. So the frequency of occurrence of wildlife

may not be a good indicator, except the part of wildlife is checked carefully.

September 26-28, 2001, Lcmzhou, Gansu Province

Huanghe TCM material market

Huanghe TCM material market was the largest TCM raw material market in Northwest
China. There were more than fwo hundreds TCM stalls in the market. During the days
was there, a TCM Raw Material Trade Show was on going. It was a good chance to
probe the musk.-Among the TCM raw materials the stalls showed, no musk or musk
sac was found. Then 1, as an honored guest of the trade show, visited several TCM
raw material stalls, Of twenty stalls 1 visited, four 6f the stall owners expressed they had
musk. The quohih‘y of musk they could offer ranged from tens grams to near one
kitogram, and the prices were all the same, 120 Yuan RMB/g. As the merchandise told
me, some of the musk was kept in stores for tens of years, some were purchased in
recent years. Through @ summarization of questionnaires distributed in this market, a
total of two kg musk in the stores of the-Huanghe TCM market was estimated. As the
strengthened law enforcement by the State in recent years, the ilegal musk trade
went o under the table in black market. In all TCM raw materidi markets we visited,

litle musk was presented in‘stalls; same as in the private run TCM pharmacies.
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Appendix i Questionnaire for Musk Deer Breeding and Hunting Survey

Questionnaire for MUSK DEER BREEDING

1 s there any musk deer breeding unit in ybur province, section, or town?

Yes: ¢ No:

2 If yes, number of musk deer the breeding unit: i

Number of the breeding musk deer:

3 How many units have license for breeding wild animals?

4 Describe the procedure of applying for a license for breeding wild animals:

Records of the musk deer breeding:

—

Unit name Manager |{Address and 7ip code  |Species of|Breeding

musk deer lamount
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Questionnaire for MUSK DEER RESOURCE MANAGEMENT

1, Have you ever issued any hunting license fo musk deer hunter since promulgating
the Law of the Wild Animal Protection?g

Yes: ‘ ' . No:

2, If Yes, please fill out the table below:

No. of hunting|No. of licenses|No.  of  musk
Year Applicant license approved deer actually

application amount hunted

3, Whether TCM raw material companies need to apply for a license to purchase

musk in your province (district, town] from the wild animat management?

4, Whether TCM medical companies need to apply for a license form the local wild
animal management authority to broduce TCM contains musk ingredient in your

province (district, town)?2

N
5, Dovyouneedto ap;:in license for fransporting TCM contains musk ingredient?

Name of the institution (Seai)

Date

13

R R R M




Appendix Il Questionnaire for Records of Musk Purchase and Sell by the
Corporations of Traditional & Herbal Medicine

Present storage (g), of the stock (g) was allocated by the higher
CORPORATIONS OF TRADITIONAL & HERBAL MEDICINE, |

The amount purchased from TCM market __(g), Quadlity grade of the musk .

Average quality grade of musk in the market__ . '
RECORDS OF MUSK PURCHASED (G) FROM THE MARKET DURING 1996—2001 |

The amount of musk purchased

Source:

Sell amount:

Year 1996
Sources: Allotted: :Market:
Year 1997
Sources: Allotted: :Market:
Year 1998
Sources: Allotted: :Market: . l
Year 1999 |
Sources: Allotted: Markef:
Year 2000
Sources: Allofted: :Market:
Year 2001
Sources: Allotted: :Market:
? Musk sell records from 1996 to 2001:
79
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Company:

Object
1996
1997:
1998
1999
2000
2001:




Appendix IV Questionnaires for Peculiarities of TCM companies

Name of Company:

Address: Postal code:

Tel.: Fax: E-mail: |

Web site: . _ R
Licison man: _Tel: Fax: _ - E-mail:

Number of employees:

Total production value in 2000:

Production value from products contains natural musk:

if the State is going to manage fhe musk sale by special concession, Do your
company wants to a the reason to be a designated musk dedler company with

special concession?  Yes: : No:

If the Yes, Please explain the reason:

Suggestions:

Name of the company {seal)

Date

81




Appendix V Quesiionnafres for TCM Raw Material Market

Name of market : Number of the sfqll.

Investigation date: Year_ Month_ ;Day

Do you know that the musk deer is the nationail key protected animal2

ves : No Uncertain_ ___  (Please fick ")

Please describe the license procedure of trading musk

How many years you have been dealing with musk?2

Form _ fyearjto_____ {yean).

Total musk you bought during 1996- 2001: (kg)  with the average price of
(RMB ten thousand Yuan/kg). |

The area of origin of the musk:

Total musk you sold from 1996 to 2001 (kg ) with the price of RMB ten
thousand Yuan/kg.

Of ’rhose.sales: | kg were sold to companies; kg were sold to private

musk dealers. :
The amount of musk you keep in-siock at present fime, (kg) ; quality grade

Excellent; Good; Under average;

of the musk (Please fick )

Bad. *

Your estimation of the quantity of musk in stock in the whole market kg);
the overall quality of those musk is : %_Excelient;_ﬁAverqge;__Nof good.

Your impression of abundance of musk supply in the market using obundonf,
average and in short supply three ranks:

Year 1981 —1985. : Year 1986—1990:
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Year 1991—1995: "~ s Year 1996—2000:

Year 2001

Will you sell the stock-in musk fo state run company if retail price is good? (Please tick
"M Yes No

Acceptable retail price: RMB ten thousand Yuan/kg.

If you have ceased sell musk, the reason is {Please tick main reasoh with “\", the

secondary reasons with  "\\" }: Short of source; : Unscrﬁsfcxdory quality;
Cannot sell it out; due fo the State policy). Others.
Other explanations:
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Appendix VI Questionnaire for Musk Use by TCM Manufacturing C'orhpcmy

Has any medicine that contains musk been manufactured in your company since
19952 {Please tick “v'")

Yes : No

Do you still use natural musk in your production?

Yes ;No

If yes, please fill out:  average annual consumption from 1996 to 2001 {g)

In _____kinds of medicines.

Of the musk used by your company, how much was allotted by the state run
CORPORATIONS OF TRADITIONAL & HERBAL MEDICINE? ___ (g}, How much was
purchased from the market? ____ {g).

Your altitude towards labeling the TCM containing nature musk(Please fick “v™"):
Approval Disapproval

If no, please fill out: since ____ that the use -of natural musk has ceased, because of
_shortage of supply,___ bad qudlity of musk, ___ high price or __the others.
{ serially numbering the blanks on the importance of the cause)

if is there abundant supply, would y;>ur company like fo use natural musk again?g

Yes ;No

If yes, how much will be used; (g).
Is your company using synthetic musk to produce TCM?2 {Please tick *v™)

Yes ‘No

If yes, since . it has been used, and the consumption in the year 2000 was

(g).

Labeling your pl’OdLl}C’lS with “synthetic musk”: [Please tick “v"}

Approval Disapproval

Main causes for disapproval: __ Unclear effect of synthetic musk, _____ or
undetermined healing effect of the synthetic musk. {Rank the relative importance of

the cause in the blank}
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