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fifteenth century, were used in hospital rooms to combat epidemics like cholera and plague (Pilz, 1997).

In Tudor England, musk was added to sweetmeats and medicines in order to drive away melancholy and

by the nineteenth century courtesans in Paris carried bags of musk between their breasts in order to conceal

the body’s natural odour as well as to enhance it (Green and Taylor, 1986).  In the Renaissance period,

Italy led the way in the manufacture of perfume, but later the main centre of manufacturing shifted to

France and, in particular, to the region around Grasse (Müller, 1991).  Compared with other places in

Europe, the skilled art of perfume manufacturing was highly developed in the south of France, and Grasse,

situated close to Marseilles, occupies a location which at that time was favourable for the trade in oriental

merchandise such as musk. 

Natural musk is prized for the intensity and

endurance of its aroma and for its fixative

properties.  The generally low-strength alcoholic

infusions, matured over long periods, produced

from dried and pulverised musk glands, lend

themselves to the making of perfumes charac-

terised by the industry as having “warmth”,

“elegance” and “radiance” (Pilz, 1997).  In the

manufacturing of aromatic substances, musk is

employed not only as a perfume but also as a

fixative for other fragrances (Perry, 1925, in

Green, 1989).  It is to these dual properties that

musk owes its popularity in perfumes.  Its rarity

and high price presented an incentive for

replacing natural musk with synthetic products

long before the conservation of musk deer species

became a concern.  As early as 1759, nitration

experiments with amber oil produced musk-like

perfumes.  Synthetically manufactured musk

compounds since then have succeeded in imitating

the characteristics of natural musk more and more

closely.  

Musk in the present-day perfume industry of Europe

In Europe, there are well over 100 companies that operate in the perfume industry. The market is

becoming increasingly international and many companies operate throughout Europe or worldwide.  By

virtue of long tradition, however, a particularly large number of these firms is based in France.  In Grasse

alone, there are about 30 French and foreign companies working on the production of aromatic substances

(spokesman for perfume-producing company, pers. comm., May 1998). The boundaries between perfume

manufacturers working on the composition of perfume constituents and those creating and marketing the

end-product are fluid. 

Because of the price and chemical structure of natural musk, the substance is used only in perfumes and

eaux de toilette with alcohol as a solvent, (spokesmen for perfumeries, pers. comm., April 1998).  In

perfumed products such as cosmetics, personal hygiene preparations, shampoos, detergents, etc., only

synthetic musk is used, and never natural musk.  Where natural musk is used, the perfume tinctures contain

between 0.5% and 5% musk in an alcohol solution, according to information from perfumeries and

manufacturers of perfume oils which incorporate the substance (spokesman for perfume-producing

company, pers. comm., April 1998).  Such tinctures have to mature for a number of months, at least, before

they can be mixed in perfumes.

French glass perfume phial with enclosed cameo
- Baccarat, circa 1860

C
re

di
t:

D
ro

m
 F

ra
gr

an
ce

s 
In

te
rn

at
io

na
l –

 M
un

ic
h,

Pa
ri

s,
N

ew
 Y

or
k



36

Interviews with both German and French perfumers revealed that only a small number of perfume

companies in Europe, primarily in France, work with very old, traditional, recipes which may contain

musk, amber and civet.

Information from perfume manufacturers in Germany, France and Switzerland

About 30 companies in Germany are involved in the manufacture of perfume oils and scents.  Of these,

15 companies were surveyed by TRAFFIC Europe-Germany.  Thirteen companies, including the major

manufacturers in Germany, indicated that they had used no natural musk, or virtually none, in their

products for many years or even decades (personnel of perfume-producing companies, pers. comm.,

March 1998).  At least four of the 13 companies have large production sites outside Germany, e.g. in

France and Switzerland, and operate on a worldwide scale, but these four large perfume oil and scent

manufacturers reported not to have used any natural musk in their products since at least 1990.  Only two

companies of the 13 stated that they occasionally use small amounts (a few grammes per year) of natural

musk.  According to one manufacturer, other medium-sized manufacturing companies in Germany, apart

from those surveyed, no longer use natural musk either. 

France has the most traditional perfume industry in Europe.  There may be more than a hundred perfume

houses, large and small, working in this sector, creating all kinds of new and classic fragrances.  Assuming

that the musk imported to France was used primarily in the European perfume industry, the share of musk

used in perfumes by France constituted between 5% and 15% of the unprocessed musk in trade globally

from 1978 to 1996.

Information from literature (Green and Taylor, 1986), as well as from personnel in the German perfume

industry (pers. comm., April 1998), indicates that only the most traditional and expensive perfume houses

may still use amounts of the order of some hundreds of grammes, ranging in some cases to some

kilogrammes, of natural musk per year.  In July 1998, nine of the biggest and/or notable classic French

perfume houses were asked if they still used natural musk in their products.  Of the nine, four have so far

not responded; one replied that natural musk was not used in their products any more; another failed to

respond to the question asked; and a further three responded that they were still using natural musk in a

few traditional fragrances, but with a predicted decline in use over the next few years.  Nevertheless, the

use of natural musk in the French perfume industry is still estimated to amount to some kilogrammes per

year (perfume producing company personnel, in litt., 1998).  The reasons for the decline in use of natural

musk in the French perfume industry are given opposite (see paragraph beginning “The following 

reasons” ...).  Green and Taylor (1986) also reported that natural musk was used by the perfume industry

in only a small number of classic and expensive perfumes in France.  These included, for example,

Chanel’s No 5, Desprez’s Bal à Versailles, Guerlain’s L’Heure Bleu, Rochas’s Madame Rochas and

Shiseido’s Suzuro.

The perfume oil and scent-manufacturing sector is not as large in Switzerland as in neighbouring France

and Germany.  Two large companies manufacturing perfume oils and scents in Switzerland were asked

about the use of natural musk in their products.  Both companies reported that they had not used natural

musk for at least 10 years (personnel of perfume producing companies, pers. comm., April 1998).  One

Swiss manufacturer declared that the sector uses less and less natural musk in perfumes. 

In February 1998, TRAFFIC Europe-Germany visited Beauty World in Frankfurt, Europe‘s largest trade

fair for cosmetics and perfumes, hosting 500 exhibitors from 25 countries.  TRAFFIC Europe-Germany

interviewed 28 of the 62 exhibitors representing the perfume and cosmetics sectors, including exhibitors

from Germany, France and Belgium (and also the USA).  Most indicated that they did not know the

composition of  their products.  Only one French exhibitor said that his company’s products contained

genuine musk.  However, he was unable to say whether the musk originated from musk deer or from other

plant or animal species.
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The following reasons were given to explain why

German, French and Swiss perfume and scent manufac-

turers today no longer use natural musk (personnel of

perfume producing companies, pers. comm., April

1998):

Û Natural musk is very expensive, costing up to

US$50-55/g to perfume companies.  Synthetic

musk is substantially cheaper.  Perfumes

would be prohibitively expensive if they

contained natural musk and as the struggle for

market share is very intense in the perfume and

cosmetics sector, companies must offer their

products at competitive prices.  The price of

perfume products in the moderate and

inexpensive categories in Germany and other

European countries virtually precludes their

containing natural musk. 

Û Some manufacturers mentioned animal

welfare and species conservation reasons for

refraining from using natural musk.  Clients

in Europe are increasingly sensitive about

these issues and manufacturing companies

may often respond to such consumer sensi-

tivities by dropping the use of relevant ingre-

dients, for example, animal substances.

Û Natural musk is very difficult to obtain and

the supply on the international market is not

sufficiently stable for manufacturers of

perfume oils and scents.  

Û Natural musk is of inconsistent quality.

Û A further reason mentioned by one manufacturing company for ceasing to use natural musk

alluded to related technical difficulties in manufacturing.

Perfume oil and scent manufacturers were asked whether natural musk may again be used by the industry

in the future, especially since synthetic musk is associated with health risks (see Synthetic musk).  All the

respondents believed that the use of natural musk in the perfume industry will continue to diminish

(personnel of perfume producing companies, pers. comms, April 1998).  The development and use of new

synthetic musk compounds is regarded as highly promising for the perfume industry and more likely to

happen than a renewed increase in the use of natural musk.

Information from European, German and French associations of perfume-manufacturers

Three international associations of scent manufacturing companies of the European perfume and

cosmetics industry were consulted about the use of musk.  They also reported that natural musk has only

restricted use in perfume manufactured in Europe, because of the high price and the difficulty in procuring

natural musk (personnel of scent-manufacturing company  associations, pers. comm., March 1998).  None

Early eighteenth century south German
rock-crystal phial in gilt mounting
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of the associations of companies knew of any company still using natural musk today, although this does

not rule out the possibility of use of natural musk, not only in France in some classic and expensive

perfumes, as mentioned, but also in special perfumes created for private individuals and not otherwise for

sale.

In Germany, four national associations of scent manufacturing companies from the perfume and cosmetics

industry were consulted.  They affirmed that, in Germany, natural musk has practically disappeared in the

perfume and scent industry because of the  high price, animal welfare and species conservation concerns,

and the difficulty in procuring natural musk (personnel of scent-manufacturing company associations,

pers. comm., March 1998).  None could name a company operating in Germany or in Europe as a whole

that still used natural musk.  In France, three national associations of scent manufacturing companies in

the perfume industry were consulted.  According to their information a few kilogrammes of natural musk

are indeed still in use, in the French perfume industry, in old traditional perfumes (personnel of scent-

manufacturing company  associations, pers. comms, May 1998).  They mentioned the high price of natural

musk as being the main reason for the decline in its use in France.

Musk use in perfumeries outside Europe

Shanghai is known for its musk-based perfumes, which are widely used  (J.A. Mills, pers. comm., October

1998).

According to details from associations of scent-manufacturers and A. Vaisman (pers. comm., March 1998),

the perfume industries in several Arabian countries and in Russia may be using natural musk in their

products.  The results of the investigation of legal global trade of natural musk do not, however, indicate

any current market for natural musk for perfumes manufactured in Arabian countries.

Use of musk in homeopathy

Homeopathy is still a relatively recent “alternative” discipline in Western medicine.  It was developed in

the early nineteenth century by Samuel Hahnemann in Germany and is today practised worldwide.  An

important principle of homeopathy is to prescribe very dilute doses of an ingredient which, in a healthy

person, would produce symptoms like those of the disease to be cured.  A second important principle is

that of the potentisation of substances, according to which they are mixed with a medium, diluted to a

certain ratio, and shaken or ground, so that at very high potencies of the medicine not a single molecule of

the source substance may be present.  For the homeopath, the non-material transfer of energy of the source

substances to a medium is sufficient to cure the disease.  High-potency homeopathic medicines are

generally believed to be more effective than those of lower-potency (Leeser, 1961).

Musk from musk deer Moschus spp. was among the substances known to Hahnemann and he was aware

of its effect in homeopathic terms (Hahnemann, 1826).  Musk has been further tested since, in drug trials

on healthy persons (Jörg, 1825; Leeser, 1961 and Müller, 1995) and is believed to affect the nervous

system, blood circulation and sex organs, and to have effects on psychic, sensory and motor functions.

Musk is applied in homeopathy as a nerve treatment (nervinum) for hysteria, euphoria-like conditions and

faints with other associated symptoms (Boericke, 1972; Dewey, 1991; Mandl, 1992; Mezger, 1964 and

Stauffer, 1984).  Substances with similar effects used in homeopathy include castoreum, platinum, crocus,

amber and valerian.

Musk is a rarely used homeopathic medicine (homeopathic manufacturers, pers. comms, March 1998).

Like all strong-smelling nerve treatments, musk has only a transitory effect.  Leeser (1961) writes that

while musk is of short-term help in cases of hysteria-like attacks, it does not remedy the neurotic causes

of the suffering.
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Germany has a much longer tradition of homeopathy than other European countries, and consequently

there are more homeopathy companies based in Germany than elsewhere on the continent.  The

Kommission “D” für Arzneimittel der homöopathischen Therapierichtung (D Commission for Drugs used

in Homeopathic Treatment Methods) (1988) has published a monograph on musk, which lists nervous

dysfunction among the indications for application of musk.  Medicines containing musk are prescribed in

Germany in the form of drops, as tablets, or by injection.

Nine manufacturers of homeopathic medicine from Germany, Switzerland, Belgium and the UK and one

association of companies producing homeopathic medicines from Germany were consulted about their use

of musk in homeopathic medicines in spring 1998.  These companies have subsidiaries in Austria,

Portugal, USA, Australia, South Africa, Eastern Europe and Scandinavia.  In Germany, about a dozen

manufacturers reported using musk in homeopathic medicines (homeopathic manufacturers, pers. comms,

March 1998).  Manufacturers in the UK and Belgium claimed that very little musk was used in their

homeopathic medicines, while the Swiss reported using very little or no musk.  

Where musk was used in homeopathic medicines, companies usually produced several different medicines

that contained musk, sometimes differing in potency.  According to interviews with these companies, musk

is processed in its pure form or in combination with other substances.  The lowest potency that is commer-

cially obtainable is a so-called D3, containing musk in a dilution of 1:1000.  At this dilution, only a few

milligrammes (mg) occur in a gramme of solution or in a tablet.  The more commonly employed potency

is a D6 (dilution of 1:106).  There are medicines containing musk with a potency of D12 (1:1012 dilution)

or even much higher.  In each case, the medicines contain only tiny traces of musk.  A few large manufac-

turing companies in Germany reported consuming more than five grammes annually and some substan-

tially less, amounting to a total of a maximum of 50 g of musk per annum for the entire German

production, the equivalent of two musk glands.  The actual volume of use is probably lower than this

maximum. In other countries, the demand for musk for processing homeopathic medicines is believed to

be significantly lower than in Germany.

Most manufacturing companies using musk for homeopathic

remedies stated that they had purchased the musk many years

ago and were using old stocks.  Only one firm expressed an

interest in newly-imported musk.  Since the homeopathic

industry attaches much importance to verifying the source of

its products and would favour receiving a certificate that could

testify to the origin of musk, it seems possible that homeo-

pathic drug manufacturers would be keen to purchase musk

from farms in China, India or Russia in future.  In this way,

the authenticity of the musk could be guaranteed as best as

possible, as well as the health of the musk deer supplying it,

since it would not be killed when the musk was removed. 

A number of manufacturers in Germany and the UK foresee

an increase in the use of homeopathic medicines that contain

natural substances, particularly in prescription-free medicines.

However, future demand for musk in homeopathic drugs is expected to remain static because musk

medicines are only prescribed in  highly specific cases, which are not common (homeopathic manufac-

turers, pers. comms, March 1998). 

In Germany, homeopathic medicines that contain musk are freely obtainable.  In the UK, such medicines

are available on prescription only.

Homeopathic pills containing musk
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Use of musk in traditional East Asian medicine

The effects of musk have been known in Oriental medicine for several thousand years (Pereira, 1857).

Today, musk is mainly used in traditional medicine in China, Korea, India and other East, South and

Southeast Asian countries.  It is used as a sedative and as a stimulant - of the heart, nerves, breathing and

sexual libido - to treat a variety of ailments (Chopra et al., 1982; Mukerji, 1953; Gaski and Johnson, 1994;

Kun-Ying Yen, 1992; Pharmacopoeia Commission of the Ministry of Public Health, 1996 and Zuh, 1989).

Some studies have shown that musk stimulates the heart and central nervous system.  It is also thought to

be effective against snake venom and as an anti-inflammatory agent (Gaski and Johnson, 1994).  Musk is

cited as an ingredient of 70 patent Oriental medicines in the USA (Gaski and Johnson, 1994), while it is

contained in about 300 pharmaceutical preparations in traditional Chinese and Korean medicine (Mills,

1998).  It is therefore one of the most frequently used animal products in these traditional forms of

medicine. The efficacy of musk is still intensively researched, as is the detection of genuine musk in

samples and the possibilities for using natural or synthetic substitutes for musk in TEAM.  There are

currently three natural substitutes for musk in use in TEAM (from the Muskrat and from two species of

civet Viverra zibetha and Viverricula indica (Mills, 1998)), in addition to synthetics.

The demand for musk for the production of pharmaceuticals is reported to amount to 500 -1000 kg per

year, in China alone.  This is equivalent to a total of about 100 000 musk deer killed annually (Mills, 1998).

With an estimated musk deer population of 600 000 in China, there is obvious concern about the survival

of musk deer in China.

In Japan, musk has been particularly important among animal and plant ingredients used to produce

children’s tonics, medicinal drinks and so-called anabolic drinks (to sustain stamina, for example in sports

participants) (Green and Taylor, 1986).  In 1985, the use of musk in anabolic drinks and children’s tonics

ceased under pressure from the government and medicinal use of musk has since then been government-

controlled.

SYNTHETIC MUSK

As stated already, the rarity and expense of natural musk have been major incentives to search for less

expensive substitutes, added to which is now the incentive to conserve musk deer (Pilz, 1997).  Today,

synthetic musk compounds are an integral part of many cosmetics, soaps, shampoos, detergents and

cleansing agents, air fresheners and other products with an odour.  Like natural musk, they are used as

fragrances and fixatives for other fragrances.  Currently, about 1000 chemical compounds with the smell

of musk are known, but only some 30 are economically important (Rebmann et al., 1997).  The global

industrial demand for synthetic musk compounds is estimated at about 7000-8000 tonnes (t) per year and

the market value in 1987 amounted to around US$215 million (Rebmann et al., 1997).

The first synthetic musk compounds, the so-called nitromusk compounds, were developed around 1890

(Gebauer and Bouter, 1997).  This group of substances belongs to the benzene derivatives which are

Chinese medicine listing musk in its ingredients
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technically easy to manufacture.  The price for a kilogramme was recently around US$5-20 (Gebauer and

Bouter, 1997).  Nitromusk compounds do not biodegrade easily and are fat-soluble.  After tests, one of

these compounds, musk ambrette, was classified as mutagenic and its use banned by the EU in 1995

(Brunn and Rimkus, 1997).  Major national and international groups in the cosmetics industry have also

recommended a halt in the manufacture and use of another of the compounds in this group, musk xylol,

since it might be carcinogenic (Brunn and Rimkus, 1997).

In the 1950s, polycyclic musk compounds were developed (Gebauer and Bouter, 1997).  Like the

nitromusk compounds they are based on petrochemical base materials.  In 1996, polycyclic musk

compounds formed about 85% of the artificial musk compounds produced annually and thus constituted

by far the largest proportion (Rebmann et al., 1997).  The price for a kilogramme of polycyclic musk

compounds is about US$10-35 (Gebauer and Bouter, 1997).  Polycyclic musk compounds are inexpensive

and highly durable and so are used as perfume fixatives, for example in detergents.  They are also difficult

to degrade, and even more fat-soluble than nitromusk compounds, with similar associated risks, i.e. those

of absorption into the food chain (Eschke et al., 1995 and Rimkus and Brunn, 1996).  As for nitromusk

compounds, the safety of the intake of these readily fat-soluble substances via the human skin is under

discussion. 

A third group of  synthetic musk substitutes, macrocyclic musk compounds, were discovered  in 1926 (Pilz,

1997).  These macrocyclic molecules are very similar to those of natural musk.  They are clearly superior

to other artificial musk compounds, so that they are now used virtually exclusively in perfumes (Rebmann

et al., 1997).  However, the manufacture of these complex molecules remains expensive (Gebauer and

Bouter, 1997) and the price for a kilogramme of macrocyclic musk compounds is between US$30 and

US$3000 (Gebauer and Bouter, 1997).  In 1996, they represented only 3-4% of the worldwide production

of artificial musk.

In conclusion, artificial musk compounds constitute the main share of “musk” used in perfume and

cosmetics.  They are far less expensive than natural musk.  The suspected toxicity of nitromusk compounds

and polycyclic musk compounds has not, to date, been adequately documented and requires further inves-

tigation.

MUSK DEER FARMING AND MANAGEMENT OF MUSK DEER IN ZOOS

Musk deer farming

Musk deer are difficult to manage and breed on farms because of their solitary habits, territorial behaviour

and excitable nature (Green, 1989).  Experience in managing and breeding the animals and in extracting

musk from live animals has been gained in China, India and Russia.

Since 1958, efforts have been made to expand musk deer farming in China (Zhang, 1983).  Such farms are

located in the areas of Ma Er Kang, Miyalo and Manchuan in the province of Sichuan, in the Zhenping

area in Shaanxi province and near Foziling in Anhui province (IUCN, 1984 and Zhang, 1983).  According

to Green (1989), there are also musk deer farms in the provinces of Qinghai and Shanxi and in Quangxi

Autonomous Region, but Sichuan produces about half of the country’s musk from farmed deer.  In 1984,

there were 21 communal farms and four State farms in the province of Sichuan which, together, held about

1000 musk deer, while some 2000 animals in total were kept in farms in the entire country (Green, 1989). 

The economic viability of these farms has been insufficiently studied (Green, 1989).  Musk deer require a

high quality diet and the rations have to be rich in proteins and carbohydrates and low in fibre (Green,

1987b).  The difficulty and cost of maintaining the farms were probably high, and the quality of the musk

from farmed animals did not match that from wild musk deer, perhaps because the male deer on the farms
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were kept in very small cages (Green and Taylor, 1986).  When musk deer farms were first established in

China, in the 1960s, the animal losses were high, reaching 60-70% of all wild-caught animals.  The

animals died from gastro-enteritis and poor husbandry.  Young musk deer, which are easier to tame than

the adult animals, are particularly prone to such infections if no preventative measures are taken.

Pneumonia is another frequent cause of illness.  Green (1989) reported that only 17 (53%) of 32 musk deer

born in zoos worldwide from 1959 to 1980 survived but, during that period (specifically, 1959-73), the

survival rate of young deer on farms in China was reported to have improved.  Trials in China proved that

Forest Musk Deer were easier to domesticate than Himalayan Musk Deer (Green, 1989).  Some farms were

exclusively for breeding, while in others the musk was removed from the deer.  Green (1989) reported that

the number of musk deer farms in China was still growing, as demand for musk continued to rise, but this

may no longer be the case.  A new report on musk deer farming in China is expected to be completed soon

by TRAFFIC-East Asia, which will shed more light on the current activities of China’s musk deer farms.

Since 1965, there have been attempts in India to domesticate musk deer for the purposes of musk

extraction from live animals at Kufri in Himachal Pradesh, and at Kanchula Kharak and Meroli, in

northern Uttar Pradesh (Bhadauria, 1990 and Green, 1989).  These musk deer farms were under

government control and reportedly do not operate very effectively (Sathyakumar et al., 1993).

Russia has also planned a programme for captive musk deer management (Prikhod‘ko, 1997 and

Prikhod‘ko and Ovsyanikov, 1998).  The management and breeding of animals in the Altai and Sayan

Mountains appears promising, because the cost of managing and feeding could be kept low: in the opinion

of Prikhod‘ko (1997), 10 000-15 000 musk deer could be managed in captivity in Russia at comparatively

low cost and small farms with 20-25 musk deer could be profitable. 

Capturing musk deer and extracting musk from live animals

Experience with musk deer has shown that populations bred in captivity, as with captive collections of

many animal species, regularly require replenishment with wild animals (Green and Taylor, 1986).  At

present, there are no efficient methods of capturing live musk deer.  Kattel and Alldredge (1991) proposed

large nets, six metres long by two metres wide, used by a team of 10-15 people.  Using this method, 50%

of catching attempts were successful.  Once captured, the musk deer were sedated. 

Flerov (1952) and Zhang (1983) describe the extraction of musk from the live animal, using a spatula that

is inserted into the musk sac via the external orifice while the animal is manually restrained (Flerov, 1952

and Green, 1989).  The procedure takes a few minutes, and the opening to the musk sac is afterwards

treated with an antibiotic cream.  The extracted musk is dried, weighed and sealed in an airtight container.

Because of their susceptibility to stress, the extraction should initially be carried out under anaesthesia,

until the animals are sufficiently tamed (Green, 1989).

The collection of musk from wild musk deer could form a substantial contribution for the income of people

in rural areas, and could at the same time encourage the protection of musk deer populations and their

habitat (Green and Taylor, 1986).  It is precisely in rural areas that earning cash is difficult and that the

temptation for poaching and smuggling is significant (P. Fomenko, in litt., March 1998 and Jackson, 1979).

Musk deer in European zoos

Musk deer are rarely kept in zoos.  Their shy, inconspicuous lifestyle makes them little attractive to

visitors.  Except for one musk deer farm near Moscow, Leipzig Zoo in Germany is the only zoo in Europe

that breeds Siberian Musk Deer, which it has been doing since 1980.  Musk deer are also kept in zoos in

Berlin, in Paris, and in northern Italy, but have not bred.
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Staff at the Leipzig Zoo responsible for the keeping of musk deer reported that they considered the estab-

lishment of successful musk deer farms to be feasible (staff at Leipzig Zoo, pers. comms, 1998)3 (see

Footnotes).  Zoo keepers and the curator for ungulates at Leipzig Zoo report that managing and breeding

musk deer is without problem once the animals reach maturity, for although juvenile mortality can be high,

as the animals grow older the incidence of mortality falls off dramatically (F. Meyer, B. Schneider and G.

Nötzold, pers. comms, April 1998).  The zoo now has five musk deer in two groups (Müller and Eulen-

berger, 1995) and since 1980, over 40 musk deer have been born, although 50% of all musk deer born in

the zoo died in their first year.  The oldest musk deer born at the zoo is now nine years old.  According to

Müller and Eulenberger (1995) and Seidel (1993), it is primarily infectious diseases which kill the musk

deer in zoos.  In-breeding at Leipzig Zoo has not so far been a problem, but the zoo is nevertheless trying

to incorporate musk deer from other sources into their breeding programme (F. Meyer, pers. comm., April

1998). 

CONCLUSIONS

The biology of musk deer species is little understood and their taxonomy remains unsolved.  Knowledge

of their distribution is incomplete and the population sizes of the different species most uncertain in several

cases.  In many range countries laws to protect musk deer and their habitats exist and musk deer popula-

tions can reproduce quickly relative to other large mammals, given suitable environmental conditions, yet

in practically all countries in Asia where musk deer occur, wild populations are declining because of over-

exploitation to meet the high demand for musk. 

Musk deer and musk trade

Worldwide

A large variety of musk deer products is found in worldwide trade but most were found to be derivatives,

mainly in the form of traditional East Asian medicines, and raw musk.  From 1978-96, 35 countries

exported or re-exported specimens of musk or other musk deer products, according to CITES annual

reports.  Nine of them were musk deer range States and seven exported raw musk.  Of these exporting

range States, the Soviet Union, Russia and Mongolia were the most important exporters of raw musk.

Between 1978-96, 42 countries were recorded as importing musk products, according to CITES annual

reports.  Thirteen countries reportedly imported raw musk, of which Hong Kong, Singapore, South Korea,

Japan, France and Canada were the most significant importers.  Of these, Canada may be a mistake.  South

Korea, Japan and France apparently consumed most of their imported musk, or re-exported it in a

processed form, while Hong Kong and Singapore acted as entrepots.  Six countries reportedly re-exported

raw musk.

The role of Asia

According to reports from literature and European musk traders, the demand for musk in Asia is still

growing.  South Korea, for example, appears to play an increasingly important role in the international

musk trade, notably for consumption, and the already high level of demand for musk in South Korea in

1998 is expected to continue to rise.  East and Southeast Asia, as a whole, constitute the largest market for

musk. China has a high domestic demand for musk, reportedly 500-1000 kg/year, and the majority of

musk that is locally used in medicine originates from within the country from both legal and illegal

sources: China does not show up as a major international trader of raw musk, but according to CITES

annual reports it was the biggest exporter of musk derivatives.  Japan may still be a major consumer, of

musk medicines in particular, and, moreover, Japan could be far more significant an importer than CITES

data show. Hong Kong, Singapore and Cambodia act as notable re-export centres of musk: the origin of

several hundred kilogrammes of musk traded by Cambodia is totally unknown.  In India, although hunting
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for musk deer is prohibited by law, Indian musk products continue to appear on the domestic and interna-

tional market. Mongolia is of note for having exported substantial quantities of musk in the mid-1990s to

South Korea.  It is not clear if this amount was harvested in Mongolia itself or in a neighbouring country

(for example, Russia or China) from where it was traded, legally or illegally, to Mongolia.

The role of Russia and other CIS countries

In theory, a workable model for the sustainable exploitation of wild musk deer populations exists in Russia,

based on the system of licensed musk deer hunting, but the fact that export quotas for musk from Russia

are decreasing annually may indicate that populations of the deer in Russia have been falling significantly

for years.  Moreover, the fact that the officially reported exports of musk from Russia in 1995 exceeded

the official export quota set for the year reveals the shortcomings in the control of exploitation of musk

deer in Russia.

The Siberian Musk Deer, although still a widespread species, has a rapidly declining population, currently

estimated at 47 000-52 000 animals.  Most of the population is threatened by commercial exploitation.  The

4000-5000 musk deer estimated to remain in the Russian Far East are acutely threatened by reduction of

their habitat as well as by hunting, legal and illegal, to supply the trade in musk.  There is a significant

amount of illegal trade in musk in the Altai region and in the Russian Far East and the amount of musk

from this region traded with China and South Korea, in particular, is probably significant. 

In the regions of the Altai and Sayan Mountains, the establishment of farms is regarded as particularly

promising and it would appear to be possible to manage 10 000-15 000 musk deer on Russian farms at

comparatively low cost.

Musk deer may occur in Kyrgyzstan in very low numbers but Uzbekistan is not a range State of musk deer,

and it would appear unlikely that more than one hundred kilogrammes of musk could be harvested from

Kyrgyzstan.  The amounts of musk that were reportedly exported from these countries may therefore

actually have originated elsewhere - in all likelihood in the Russian Federation. 

The role of Europe (excluding Russia)

Germany, Switzerland and France play a significant role in the international trade in musk and France has,

at least in the past, consumed musk and is reported to use a small amount still, for the perfume industry.

Above all Germany and, to a lesser degree, Switzerland became important intermediate traders of musk in

the first half of the 1990s.  Virtually all of the musk traded by these two countries originated from Russia

or, formerly, the Soviet Union.  The pre-existing economic relations between Germany and Switzerland,

on the one hand, and Russia, on the other, and the financial strength and security of Germany and

Switzerland in the 1990s may help to explain the development of these trading links.  Before 1996, over

90% of musk imported to France (approximately 97 kg) was probably processed in France itself, where it

is highly likely that a large proportion entered the perfume industry.  In 1996 and 1997, however, France

imported musk from Russia, which it re-exported to Hong Kong.  Almost all the musk imported by

Germany, 1994-96, (approximately 60 kg) and Switzerland, 1989-95, (approximately 12 kg) was re-

exported to East and Southeast Asia.

Illegal trade

There are reports from literature and from musk traders of a high level of illegal trade in Russia and other

CIS countries.  There have been few seizures of illegal shipments of musk in France, Germany and

Switzerland.  The majority of musk confiscated in Europe was in the form of medicinal products manufac-

tured in Asia.  Several hundred of these products containing or purporting to contain musk were confiscated
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during the 1990s in Germany, UK, Belgium and the Netherlands as they lacked the necessary CITES

permits.  From 1978-96 there were no musk derivatives recorded in trade to European countries, except

for reports of trade from China in 1990-92, unconfirmed by the European countries.  It follows that most

products which contained musk or claimed to contain it which appeared on the market in Europe during

that period were probably illegally traded. 

Use of musk

Most perfumers and other experts in the perfume industry agree that very little natural musk has been used

in Germany and Switzerland for a number of years now.  Even France’s perfume industry is increasingly

replacing natural musk with substitutes, although some of the most traditional and most expensive perfume

houses are still using anything between hundreds of grammes and some kilogrammes per year of natural

musk in their products.  The high price of natural musk, uncertainty about constancy of supplies and

consumer demand for products without animal derivatives are rendering natural musk increasingly

unattractive as an ingredient for perfumes.  Synthetic musk imitates the characteristics of natural musk

sufficiently faithfully so that a complete cessation of use of natural musk in the perfume industry is

possible  within a few years.  Some synthetic musk compounds may, however, have harmful effects on the

environment themselves, leaving open the possibility that some companies will continue to process natural

musk, for instance for particularly expensive perfumes or in perfumes developed for particular individuals.

Clear product labelling of perfumes containing natural musk and accompanying CITES permits would

facilitate enforcement efforts in this context.

The incidence of natural musk in perfumes is expected to continue to decline in Europe, according to

industry representatives consulted, but there are indications that natural musk may be used in Russia’s

perfume industry according to A. Vaisman (pers. comm., March 1998), as well as in that of Shanghai and

Arabian countries. 

Analysis of the use of musk in homeopathy revealed that it is small-scale for this form of medicine.  For

example, a few grammes of musk are sufficient to meet the annual demand of homeopaths in Germany

and for German production of medicines for export.  Switzerland and the UK also have very low demand

of only a few grammes of musk, per annum, each, for homeopathic purposes.  Musk from a maximum of

10 animals, and probably fewer, would be sufficient to meet the annual needs of the European homeo-

pathic market.  Although the growing Indian and North American homeopahtic markets have not been

assessed, a rise in demand for musk for homeopathic medicine is unlikely because musk medicines are

only prescribed in highly specific cases, which are not common. 

Musk still is used in some hundreds of traditional East Asian medicines, mainly in China, Korea, India and

other East, South and Southeast Asian countries, to treat a variety of ailments.  It is therefore one of the

most frequently used animal products in TEAM, making it very difficult to find a suitable natural or

synthetic substitute for the treatment of such a variety of complaints. 

Synthetic musk

Today, synthetic musk compounds are an integral part of many cosmetics, soaps, shampoos, detergents and

other products with an odour.  Like natural musk, they are used as a fragrance and also as a fixative for

other fragrances.  Some 30 chemical compounds are economically important.  Artificial musk compounds

constitute the main share of “musk” used in perfume and cosmetics.  They are far less expensive than

natural musk.  The suspected toxicity of nitromusk compounds and polycyclic musk compounds has not,

to date, been adequately documented and requires further investigation.
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Musk deer farming and extracting musk from live animals

Musk deer are difficult to manage and breed on farms because of their solitary habits, territorial behaviour

and excitable nature.  Experience in managing and breeding the animals and in extracting musk from live

animals has been gained in China, India and Russia.

There are methods already developed to extract musk from live animals in the wild.  The collection of

musk from wild musk deer could form a substantial contribution to the income of people in rural areas,

and could at the same time encourage the protection of musk deer populations and their habitat.  It is

precisely in rural areas that earning money is difficult and the temptation for poaching and smuggling is

significant.  Musk deer farming and extracting musk from live animals in the wild could lead to sustainable

production of musk from musk deer.

RECOMMENDATIONS

Action in the following categories could be taken to improve the conservation of musk deer in the wild.

The most important action would be to reduce the use of natural musk by increasing public awareness of

the conservation concerns surrounding musk deer.  Use of natural musk obtained by hunting wild deer

should also be reduced through use of substitutes, including musk from farmed deer and musk taken from

live wild deer.

Improvement of scientific information on the conservation status of musk deer 

In this context,

Û Accurate assessments of musk deer populations and their conservation status should be urgently

undertaken in Afghanistan, Pakistan, Bhutan, Myanmar, Vietnam, North and South Korea, Russia,

Kazakhstan, Kyrgyzstan (possible range country), China, Mongolia, India and Nepal.  These

assessments of musk deer populations are most urgently needed in China, Mongolia and Russia,

because these are the range countries where use and export of musk occur in significant quantities.

In Russia, scientific field studies and properly conducted counts of musk deer need to be carried

out to examine the ecology and conservation status of individual subspecies, as a basis for their

protection and sustainable exploitation.  This report recommends the results of such assessments

to be presented to the 11th meeting of the Conference of the Parties.

Û Accurate information should be compiled on the western distribution range of Moschus spp., to

clarify whether Kyrgyzstan is a valid range country.  

Û The taxonomy of various musk deer species should be clarified, in particular because recommen-

dations for legal actions under CITES are established at species level.  Molecular genetics and

other laboratory methods could assist in distinguishing species as well as in identifying musk in

derivatives, and perhaps to help differentiate between musk originating from CITES Appendix I-

listed musk deer species from that derived from Appendix II-listed musk deer species.

Investigation of harvest, trade and demand in musk deer range countries

Û Surveys of the domestic markets for musk deer in China, South Korea, India, Nepal, Vietnam,

Mongolia and Russia, should be undertaken as priorities, but the demand for musk, and its harvest

and legal and illegal trade should be surveyed in all musk deer range countries and the possibilities

determined for reducing demand for musk from wild deer.  This report recommends the results of

such surveys to be presented to the 11th meeting of the Conference of the Parties.  For example:
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¥ Accurate market analyses of the use of musk in traditional medicine in Asia are needed so

that the level of the demand, the market characteristics, trends and user groups can be better

identified and monitored.  If sustainable use concepts and attempts to harness market forces

to improve long-term management are to be successful, they have to be developed and

implemented using a participatory approach where the relevant stakeholders are concerned. 

¥ In India and in other countries in the Himalayas domestic and overseas demand for musk

should be identified, as well as the trade routes and stakeholders.  The level of poaching and

smuggling should be determined, the main incentives for hunting and trading musk

assessed. 

¥ Studies are needed to clarify the significance of poaching and of illegal trading in musk in

key regions along the border area between Russia and China, Mongolia, Kazakhstan and

North Korea.

Improvement of legal protection for musk deer in range countries

Û Although more accurate information is required regarding the conservation status of musk deer

(see first recommendation), appropriate measures to protect musk deer need to be taken in musk

deer range countries straightaway. In situ protection of different species and subspecies of musk

deer should be strengthened, particularly for highly threatened populations, such as the Sakhalin

Musk Deer in Russia, Mongolian musk deer populations and Himalayan populations in China,

Nepal and India.  The range countries should enact and enforce suitable protection laws for these

species and sub-species of musk deer where these are lacking and create effective protected area

systems.  Given the lucrative rewards associated with the poaching of musk deer, additional funds

and information should be made available by governments to managers of protected areas, for

personnel involvement in anti-poaching operations, in order to combat the threat to musk deer and

other species.

¥ In Russia, Prikhod‘ko (1997) describes a series of national measures which will need to be

undertaken to protect the Siberian Musk Deer in different regions of the country, namely the

creation of a network of protected areas and a ban on commercial hunting within their

boundaries, particularly in the regions of Kemerovsk, Krasnoyarsk, Chakasi, Irkutsk and in

the south of Yakut-Sakha.  A minimum size of 450-500 km2 per protected area, with a musk

deer population of at least 350-370 animals per area is recommended, as proposed by

Prikhod‘ko (1997).  The habitats of the Sakhalin Musk Deer on Sakhalin Island and those

of the subspecies in the Russian Far East - the Bureiskii regions and the Amgun river basin

- should be declared protected areas.

¥ Once scientific studies have identified the level of vulnerability of the different subspecies

of musk deer in Russia, a complex and regionally focused conservation programme should

be initiated on the basis of the findings.  Meanwhile, the Verkhoyanski subspecies of musk

deer should be included in Russia’s Red List, and a ban on capturing of the animals in the

Republic of Yakut-Sakha and in the Magadan region should be enforced, (as recommended

by Prikhod‘ko (1997)).  The existing legal protection for the only subspecies of musk deer

on Russia’s Red List, the Sakhalin Musk Deer, should be better implemented. It is

necessary to list the subspecies that lives in Russia’s Far East on Russia’s Red List and

commercial capture of this subspecies should be prohibited for 10 years in the Amur,

Khabarovsk and Primorye regions, while non-sustainable timber harvesting in forests in the

area should be restricted, as has been recommended by Prikhod‘ko (1997).
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¥ In addition to the creation of protected areas, the banning of hunting in certain areas, and the

listing of musk deer taxa in the Russian Red List, it will be necessary to protect the wild

musk deer populations in Russia from over-hunting by revising the regulatory system for the

exploitation of musk deer in the country.  The present scheme dates from the Soviet times

when strong centralised controls were in force, but now needs urgently to be updated and

improved, in terms of its scientific basis; in terms of monitoring by independent government

bodies and non-governmental organisations (as, for instance, with the counting of Tigers in

the Russian Far East by WWF); in terms of involvement of local people and stakeholders;

and in terms of decentralisation of its administration.  Linked to any improvement in the

system for regulating hunting must be a strengthening of measures to combat poaching and

illegal trade in Russia 

¥ Russian export quotas for musk need to be based on solid scientific data and kept at the

lowest possible levels for at least a few years until wild populations have had a chance to

recover and reliable field assessments have resumed.  Close on-the-ground monitoring,

possibly by independent governmental or non-governmental organisations, is needed so that

quota levels may be adapted to reflect the status of targeted populations. 

¥ The accession to CITES of Bhutan, Kazakhstan, Kyrgyzstan, and North Korea should be

encouraged, to further improve the protection of musk deer in situ by attempting to improve

the controls over international trade in musk.

¥ In Kazakhstan and Kyrgyzstan (if it is a range country for musk deer), licensed hunting

should be introduced.  Scientifically-based population censuses of musk deer should form

the foundation for plans for the adequate protection of musk deer species in Kazakhstan and

Kyrgyzstan.  If population counts of musk deer indicate that some exploitation is possible,

annual export quotas should be set on the basis of scientific evidence.  Without scientific

evidence from the field, zero quotas for musk export are recommended.

Sustainable use initiatives and farmed deer

Û Projects that can demonstrate sustainable harvests of musk from farmed and/or wild animals

should be promoted as models to emulate.  Such projects should involve local people.  Farm

operators should be encouraged to share information with interested parties and a portion of the

profits from such schemes should be used to foster wild musk deer conservation.  Through such

schemes, musk deer, as well as their sensitive habitats, could be protected in a sustainable way, as

proposed by Green (1989 and 1998) . 

Û The Chinese policy on musk deer farming needs to be reviewed and, where applicable, developed

into an economic and species-appropriate management concept. 

Û The existing plans for the extraction of musk from captive musk deer in Russia should be

supported and, if economically feasible, transformed into a private business with management

plans and initiatives.

Û An exchange of scientific and practical information relating to the management and breeding of

musk deer on farms should be set up between China and Russia.  Such knowledge should be made

available to other relevant countries, for example, North and South Korea, too.  Commercial or

other forms of compensation for such transfers of knowledge could be negotiated. 
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Regulation of trade in musk in non-range countries

Û Importing countries such as Japan, Hong Kong, Singapore, South Korea, USA, Australia, France,

Germany, Switzerland and others should be required to assist the countries of origin by means of

financial or technical assistance to safeguard and monitor wild musk deer populations. 

Û The main destination countries for raw musk in international trade (South Korea, Japan and

France) and re-exporting countries (Hong Kong, Singapore and recently also Germany,

Switzerland and Cambodia) should enforce all CITES provisions pertaining to musk. 

Û In order to assist the country’s recent accession to CITES, the role of Cambodia in the international

trade should further be monitored since Cambodia seemed to export significant volumes of musk

in 1994 and 1995.

Û The significance of Hong Kong, Singapore, Taiwan, Japan and Cambodia in the international trade

in, and use of, medicines containing musk should be examined in greater detail, and enforcement

loopholes in these locations should be identified and closed.

Û Enforcement loopholes in Europe relevant to the international trade in musk derivatives should be

detected and eliminated by the competent authorities and organisations in Europe.  For example,

proposals for labelling of products containing musk should be developed jointly with the traders

and authorities in the countries of origin and forensic techniques should be developed to determine

the presence or absence of musk in derivatives.

Use of musk and musk products in Asian medicinals, perfumes and homeopathic products

Û Most musk derivatives are traded for Asian medicinal purposes, but the level of Asian medicinal

consumption of musk needs to be clarified to better understand the existing and expected market

needs.  Surveys to ascertain these are particularly recommended for South, East and Southeast

Asian countries and should also include New Zealand, Australia, Canada and the USA.

Û The domestic demand for TEAM should especially be investigated in China, South Korea and

Japan, which are probably the main consumers. 

Û Until the presence or absence of genuine musk in Asian medicines is clarified, all items that claim

to contain musk should be traded with CITES permits.  Clear product labelling would be useful

for enforcement purposes.

Û The research on musk substitutes for use in TEAM needs to be encouraged, intensified, and, as far

as possible, lead to practical and acceptable solutions that could be supported by user groups of all

kinds of Oriental medicine.

Û Although it seems likely that the demand for musk in the perfume industry in Europe is decreasing,

this requires monitoring. 

Û Perfumes that contain natural musk should be required to be accompanied by appropriate CITES

permits when in international trade.  Clear product labelling would facilitate enforcement efforts

in this context.



50

Û An examination of the trade and use of musk in Russia should take the local perfume industry into

account.  The use of musk in the perfume industries of Russia, China and some Arabian countries

should be investigated and documented. 

Û Since the amount of musk used in homeopathic medicine is very low, because in many homeo-

pathic medicines the potency is so high as to make it impossible to identify musk in the product,

and since it is not very likely that use of musk in homeopathic remedies will rise significantly in

the future, it is not recommended that homeopathic products containing musk need CITES permits

when in international trade.
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GLOSSARY

CITES: Convention on International Trade in Endangered Species of Wild Fauna and Flora

CIS: Commonwealth of Independent States, a confederation of independent states, formerly

constituent republics of the Soviet Union

North Korea: Democratic People’s Republic of Korea

IUCN: The World Conservation Union

IUCN/SSC: Species Survival Commission of IUCN

IUCN/TSG: Trade Specialist Group of IUCN

Russia: Refers to the Russian Federation, unless otherwise stated

South Korea: Republic of Korea 

TEAM: Traditional East Asian medicine

WCMC: World Conservation Monitoring Centre

WWF: World Wide Fund for Nature
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FOOTNOTES

1 The data is based on population counts made in 11 regions in 1967/68.  In the Irkutsk region the population density

of the musk deer was 0.11 animals per. km2, in Chitais 0.24 animals per km2, in Buryatia 0.3-0.7 animals per km2 and

in the Amur region 0.26 animals per km2.  The highest population density of up to 2 animals per km2 was recorded in

the Sayan and Altai Mountains.

2 The following protected areas are located within the distribution range of musk deer in Russia: one national park, 21

zapovedniks and five other protected areas (Wemmer 1998).  In the territory of the Russian Federation, musk deer occur

in protected areas in the Komsomolskiy, Sikhote-Alinskiy, Ussuryskiy and Zeyskiy zapovedniks and in the Altaiskiy,

Baikal‘skiy, Barguzinskiy and Bol‘shekhekhtsizskiy zapovedniks. 

3 The animals are fed oat flakes, crispbread and plant-feeder pellets, in addition to shredded vegetables (kohlrabi,

beetroot, carrots), fruit and green leaves (F. Meyer, pers. comm., April 1998).  The available cover in the enclosure is

more important for the animals than the size of the enclosure.  Anaesthetising sick musk deer with the aid of a blowpipe

(with an anaesthetic mixture comprising xylazine and ketamine) is likewise seen to be a straightforward matter (Müller

and Eulenberger, 1995).  Individual animals can be anaesthetised several times in succession without incurring injury.
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Year Musk deer non-range countries Musk deer range countries

HK-E HK-I KH-E KH-I UZ-E UZ-I MN-E MN-I SU-E SU-I RU-E RU-I KG-E KG-I

1978 37

1979 11 29

1980 1 5

1981 7 2

1982

1983 6 52

1984 12.5 10

1985 134 46 10

1986 12.5 30 50

1987 87.5 7 81 40

1988 131 14 80 77

1989 25.5 3.5 10 20

1990 27.4 14 10

1991 13 5 36 15

1992 105 2.1 7 21

1993 13 8 6.2 23.2

1994 6 6 114 51 100 50.7 41

1995 11 298 75 250 94.7 10 125

1996 38.7

Trade volumes in kilogrammes (kg).  E: reported by exporting country/territory, I: reported by importing countries/terri-

tories.  HK: Hong Kong; KH: Cambodia; MN: Mongolia; SU: Soviet Union; RU: Russia; KG: Kyrgyzstan; UZ: Uzbek-

istan.

APPENDIX 1

Seven countries involved in the export of musk with a total volume of international trade of more

than 100 kg (1978-96)
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1978 37.1

1979 29 1

1980 5 1

1981 3 6

1982

1983 52 6

1984 10 0.5 9 3

1985 10 10 2 46 10.1 122

1986 50 30 1 11 11 0.5

1987 40 81 5 8 15 62.5 2 2

1988 87 40 41 2 110 15 14

1989 10 10 10 2.17 17 8.5 8.5

1990 18 8 1 1 13 14 14

1991 21 5 12 15 15

1992 19 32 5 9.1 102

1993 23.2 5.2 29 5 8 3

1994 17 21.8 17 17 290 18 10.3 5

1995 11.8 10 12 759.5 6.3 6 3.4 4

1996 22 16

APPENDIX 2

Six countries involved in the import of musk with a total volume of international trade of more

than 100 kg (1978-96)

Trade volume in kilogrammes (kg) I: reported by importing country/territory.  E: reported by exporting countries/terri-

tories; HK: Hong Kong; SG: Singapore; KR: South Korea; JP: Japan; FR: France; CA: Canada.

Year HK-I HK-E SG-I SG-E KR-I KR-E JP-I JP-E FR-I FR-E CA-I CA-E
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