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1. Project description

In the 1980s the international trade in ivory led to a dramatic decrease of the population in
many African countries. In 1989 the international community listed the African Elephant on
Appendix | of CITES, and thus prohibited any commercial ivory trade. The strict trade prohibi-
tion and effective protective measures allowed the elephant populations in some African
countries to recover, above all in Eastern and Southern Africa. While maintaining strict pro-
tection these countries were given the opportunity to deal with elephant products. Neverthe-
less, so far CITES has only allowed one-off sales and does not allow free trade of products
made of elephant ivory. One of the main arguments for the quasi trade prohibition is the fact
that it is very difficult to distinguish legal ivory from illegal ivory in the markets, so that the
legal ivory trade would provide a perfect cover for smuggling.

The isotope enrichment of certain chemical elements in the tusks of elephants is a good
method to reliably identify the origin of elephant ivory. The geographical origin of ivory is de-
termined by a combination of various geochemical routine analyses. Most common and most
successful is the determination of the isotopic composition of the element strontium (Sr). But
the composition of the stable isotopes carbon (C), nitrogen (N), oxygen (O), hydrogen (H)
and sulphur (S) also allows a reliable assessment of the provenance, as elephants ingest
these isotopes with the food they consume. For example, the isotopic composition of the
element strontium in the food consists of the isotopes 2’Sr and ®Sr that are combined in a
distinct ratio that is related to the chemical composition of the geological substratum: young
volcanic regions such as the East African Rift are characterized by a low ®'Sr/ ®Sr ratio,
whereas older parts of the earth's crust have a high 8'Sr/ ®Sr ratio. Carbon and nitrogen iso-
topes can serve as indicator for the climate zone the elephant lived in. A very low &'3C ratio
indicates densely forested habitats, a high ratio is indicative of savannah landscapes. In a
similar way, a low &N ratio suggests humid conditions, whereas in drier elephant habitats a
rather high ratio can be expected. Hence a relatively correct determination of origin is possi-
ble by defining the chemical composition of the tusks.

The results of the analysis of about 500 geo-referenced ivory samples from museums, col-
lections and big game hunters will allow the setup of a reference database. Isotope distribu-
tion maps of elephant ivory can be generated by using geo-statistic procedures. This data-
base can be consulted for the determination of the geographical origin of illegal ivory and
bring about a better coordination of protection measurements on international level.

2. Goals of the research project
Until the end of the year 2012 the following goals shall be reached:
Development of a reference database for ivory:

A method will be established that can be applied for the determination of the geographical
origin and the validity of the geographical indication of ivory.

Application of the reference database for the enforcement:
The reference database for elephant ivory will be suggested to national authorities and the
international community of states as a support to enforcement.




2.1 Operating schedule

Activities . v ' I Il v [ 1l i Y
(quarter of the year) 2010 | 2010 | 2011 | 2011 | 2011 | 2011 | 2012 | 2012 | 2012 | 2012
Literature review X

Collection of samples X | X | X | X | X | X

Measurement of isotopes X X X X X X X X

Setup of the database X X

Evaluation and analysis X X X X X X

Press relations and
awareness raising X X X X X X X X

Publication and presenta-
tion of results X X X

Preparation of a side-
event for CITES CoP 16 X

Creation of a manual for
the database (structure, X X
application spectrum)

3. Activities during the report period

The description of activities is based on the list of the planned activities as shown in para-
graph 2.1 (columns coloured in grey).

3.1 Planned activities

Collection of samples: During the last six month the acquisition of samples can be regarded
as successful. To the 89 existing samples from museums, 211 additional samples from 10
African countries could be added. An exact compilation of the samples received during the
reporting period with detailed indication of origin is given in table 1.

The visit of two project participants to Burkina Faso and South Africa in February 2011 were
very successful. In West Africa, 51 samples from two spatially separated areas (Nazinga
Game Ranch und Pama Reserve partielle de la Faune) were collected in cooperation with
the Direction de la Faune et des Chasses, the CITES Management Authority of Burkina
Faso. In South Africa, 100 samples from nine protected areas could be acquired in coopera-
tion with the CITES Management Authority of South Africa. In May 2011, 36 samples from
eight different areas were provided by the CITES Management Authority of Malawi.

The cooperation with the International Council for Game and Wildlife Conservation (CIC)
continued to be very successful. Big game hunters were addressed personally by members
of the Executive Committee and agreed on providing samples from their trophies. 21 sam-
ples could be acquired through this approach. In February 2011, the main office of the Ger-
man Hunting Council sent a letter to the 1.200 district chairmen, introducing the research
project. Additionally, a press release was distributed which was also printed by several re-




gional associations of the German Hunting Council. Some big game hunters contacted the
German Federal Agency for Nature Conservation upon this request directly and offered the
provision of samples. It is also planned to visit some more big game hunters at their place of
residence to take about 20 samples. An appeal published in the SSC Species e-Bulletin in
February 2011 also lead to the provision of some samples.

Through the TRAFFIC office in Central Africa (office manager Mr. Germain Ngandjui) efforts
were made to improve the cooperation with some Central African countries. Letters commu-
nicating the request for assistance were sent to authorities and scientific contacts in the De-
mocratic Republic of the Congo, Gabon, Cameroon, Republic of the Congo, Chad and the
Central African Republic on May 19", 2011. In the course of the meeting of the CBD Liaison
Group on Bushmeat and the ITES Central African Bushmeat Working Group in Nairobi in
June 2011 the heads of the CITES Management Authority of the Democratic Republic of the
Congo and the Central African Republic were addressed directly by the director of the
TRAFFIC Africa and Europe program, Mr. Roland Melisch, asking for their support.

The zoos organized in the Council of the German Zoo Directors (VDZ) are also participating
in the project. The zoos in Basel, Wuppertal and Hamburg (‘Tierpark Hagenbeck’) provided
10 ivory samples from elephants that spent the first years of their life in Africa. At the annual
meeting of the VDZ in June 2011, the project was presented to the zoo directors by a project
participant, asking for the provision of samples. High emphasis was placed on the need to
obtain whole tusks for the distribution of heterogeneity of radioisotopes regarding the project
part ‘age determination of ivory'.

The private contacts of a project participant to Portugal mobilised seven samples from pri-
vately owned ivory, originating from Angola, Mozambique and Zimbabwe. The Royal Mu-
seum for Central Africa in Tervuren, Belgium also agreed to cooperate by providing their
georeferenced tusks from the Democratic Republic of the Congo (about 100) for sampling.
During a first visit, six samples from 5 locations of the former Belgian colony could be taken.
The complete sampling will be executed in the late summer of this year.

Presently there are 300 samples of verified origin from 22 African countries in the database.
Table 1 provides an overview of the samples. The assignment of the countries to the regions
follows the classification of the African Elephant Database. Countries with sufficient material
available for a statistical analysis are marked in green. No material could be obtained yet
from 15 African range states which are bordered in red and hatched. For several countries
some samples are available but their number is not sufficient for statistical testing.

Table 1: Origin and number of samples presently available in the reference database for African
elephant ivory.

Region Quantity High From From From From
No. in Country of quality | museums | states | private | zoos/
Africa samples persons | others
1 |East Ethiopia 0
2 |East Eritrea 0 =
3 |East Kenya 6 2 5 1
4 |East Rwanda 0 0
5 | East Somalia 1 0 1
6 |East Sudan 3 2 3
7 | East Tanzania 16 8 13 2 1
8 |East Uganda 3 1 3
9 | South Angola 5 5 2 3
10 | South Botswana 2 2 1 1
11 | South Namibia 8 7 - - 8
12 | South Malawi 37 36 1 36 - -
13 | South Mozambique 10 2 8 - 2
14 | South | Zambia 0 0 -
15 | South | South Africa 113 112 4 104 - 5




Region Quantity High From From From From
No. in Country of quality | museums | states | private | zoos/

Africa samples persons | others
16 | South Swasiland 0 0 - 5 5 -
17 | South Zimbabwe 7 7 - - 7 -
18 | West Benin 0 0 - > - -
19 | West Burkina Faso 51 51 - 51 - -
20 | West Ivory Coast 0 0 - - S =
21 | West Ghana 2 2 2 - - -
22 | West Guinea 0 0 - > - -
23 | West Guinea Bissau 0 0 - - - -
24 | West Mali 0 0 - > - -
25 | West Niger 0 0 - S - -
26 | West Nigeria 2 2 2 - - -
27 | West Liberia 3 3 3 - - -
28 | West Senegal 0 0 - S - -
29 | West Sierra Leone 2 2 2 - - -
30 | West Togo 4 4 4 - - -
31 | Central [Equatorial Guinea 0 0 - - - -
32 | Central | Dem. Rep. Congo 7 7 7 - - -
33 |Central | Gabon 1 1 - - 1 -
34 |Central | Cameroon 15 15 10 - 5 -
35 [Central | Congo 2 2 2 - - -
36 | Central | Chad 0 0 - 5 5 -
37 [Central | Central Afr. Rep. 0 0 = - - -

The number of samples from Burkina Faso, Malawi and South Africa (196 pcs./ 66% of the
total quantity of samples) can be described as sufficient to draw statistically sound conclu-
sions. The number of samples from Tanzania (16 samples) and Cameroon (15 samples) is
still small but allows statistical testing. However attempts should be made to gain more geo-
referenced material from these countries. If less than 10 samples per country are available,
the results of statistical tests are questionable. Figure 1 shows the number of samples per
country. It is obvious that samples from Western and Central Africa are still underrepre-
sented in the database. Just 25 samples could be acquired from Central Africa so far, with 15
of them originating from Cameroon alone. No samples from Zambia are presently available.
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Figure 1: Origin and number of ivory samples per African elephant range state.



In this context it has to be emphasized that the allocation of the samples to countries does
not reflect the biogeographic reality of the elephant habitats. Most of the elephant habitats
are very heterogeneous concerning mean annual temperature, local precipitation, topogra-
phy relief and geology. Additionally, most of the ivory samples from museums are not geo-
referenced and often just has a country code so that the assignment to a climate zone or
geological stratum is not possible. For this reason the quality of the data with regard to the
geographical reference is very important. Reference values of high quality are available for
trophies or samples acquired from the African range states where the exact location or even
the geographical coordinates is known. Table 1 provides an overview of the spatial quality of
the samples from the related elephant range states. Apart from Burkina Faso, Malawi and
South Africa the existing samples (which are mainly from museums) are of low quality. How-
ever, exceptions are available from Cameroon, Tanzania, Angola, Botswana, Namibia and
Zimbabwe. From these countries material of high spatial quality could be provided by big
game hunters who have first-hand knowledge about the location of the elephant trophy hunt.

Within the past 12 month of project duration about 300 ivory samples could be inserted into
the database. The results presented in this report illustrate that the acquisition of samples
should be focused on some African countries to reach all the project goals in time. The ac-
quisition of samples from all African elephant range states is unlikely to take place. For this
reason an algorithm was created that provides a scientifically verified priority list. This list
should serve as a guide for the acquisition of samples in the future. For this reason we calcu-
lated a priority index for the individual countries that represents the importance of ivory sam-
ples from the range states. The calculation of the index was made in three steps and uses
different data given in table 3:

y(x) = Ko(X) x A(X) x Pop(x)

y(x) : specific product for country x

K& (x) : number of Koppen climate zones in the elephant habitats in country x
A(x) : area of the elephant habitats in country x in km?

Pop(x) : number of populations in country x

z(x) = y(x)
n(x)

z(x)  :specific quotient for country x
n(x) : number of existent samples from country x
For countries where no samples are presently existing (n=0):y=2z

For the reason of scoring the results from the second equation to values between 0 and 1,
the highest value (zmax) among all the z(x) was identified which is at present Zambia with
22,073,580. By assuming this it has to be applied:

I(x) = z(x)

Zmax

1(x) : priority index for country x
Zmax : 22.073.580

Along with Zambia also Kenya, Tanzania, Mozambique, the Democratic Republic of the
Congo, Gabon and Chad attained values higher than 0.1 and were identified as countries of
highest priority with regard to the acquisition of samples. A priority index between 0.01 and
0.09 describes countries of subordinated but still high relevance for the acquisition of sam-
ples. 12 countries fall into this category (Ethiopia, Sudan, Uganda, Angola, Botswana, Na-
mibia, Zimbabwe, Ivory Coast, Nigeria, Cameroon, Congo, Central African Republic). A prior-
ity lower than 0.01 indicates countries of subordinate priority, represented by countries with
few elephants or small elephant habitats, but also countries from where sufficient samples



are already existing, e.g. Malawi, Burkina Faso and South Africa. If no samples existed from
the last two countries the index would be at 0.028 (Burkina Faso) and 0.342 (South Africa).

The calculation of the index values in table 2 is indented to identify countries from which
samples are needed to make the database fully operational. Figure 2 depicts countries ac-
cording to the database operational value: countries from where samples are of utmost im-
portance are grouped in category 1. Category 2 comprises countries for increasing the infor-
mative value of the database, and category 3 countries are needed for the completion of the
database (e. g. Malawi, that already provided useful samples).

Table 2: Priority index of the African elephant range states classified in highest, high and lower priority (colour-
marked) used as guide for the acquisition of samples in the future.

. Regi;rllon Country Qua(x)?tlty 'émgfg E|eph?£rtn rzl)abitat pf;ut:a_ Pi:liggiy
Africa samples zones tions

1 |East Ethiopia 0 5 39.593 8 0,072
2 | East Eritrea 0 2 5.277 1 <0,01
3 |East Kenya 6 9 109.246 30 0,223
4 | East Rwanda 0 2 1.101 2 <0,01
5 |East Somalia 1 2 4.623 1 <0,01
6 |East Sudan 3 2 317.359 1 0,010
7 | East Tanzania 16 8 391.608 29 0,257
8 |East Uganda 3 5 16.133 12 0,015
9 |South Angola 5 3 406.315 5 0,055
10 | South Botswana 2 2 100.763 5 0,023
11 | South Namibia 8 4 108.463 7 0,017
12 | South Malawi 37 2 7.819 8 <0,01
13 | South Mozambique 10 4 342.670 17 0,106
14 | South Zambia 0 3 204.385 36 1,000
15 | South South Africa 113 7 30.876 35 <0,01
16 | South Swasiland 0 3 55 3 <0,01
17 | South Zimbabwe 7 4 76.605 38 0,075
18 | West Benin 0 2 13.861 5 <0,01
19 | West Burkina Faso 51 3 18.813 11 <0,01
20 | West Ivory Coast 0 2 34.295 24 0,075
21 | West Ghana 2 2 22.115 9 <0,01
22 | West Guinea 0 2 1.710 3 <0,01
23 | West Guinea Bissau 0 1 1.278 2 <0,01
24 | West Mali 0 2 39.391 1 <0,01
25 | West Niger 0 2 2.577 2 <0,01
26 | West Nigeria 2 4 23.373 12 0,025
27 | West Liberia 3 2 16.101 6 <0,01
28 | West Senegal 0 1 1.100 1 <0,01
29 | West Sierra Leone 2 p 1.848 4 <0,01
30 | West Togo 4 1 5.104 5 <0,01
31 |Central Equatorial Guinea 0 3 14.831 2 <0,01
32 | Central Dem. Rep. Congo 7 7 265.892 14 0,169
33 | Central Gabon 1 3 217.632 9 0,266
34 | Central Cameroon 15 5 118.391 19 0,034
35 | Central Congo 2 4 147.048 4 0,053
36 | Central Chad 0 3 150.190 8 0,163
37 | Central Central Afr. Rep. 0 2 73.748 4 0,027
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Figure 2: Priority of the African elephant range states with regard to the acquisition of ivory samples

Measurement of the isotopes: The activity ratio of strontium 2’Sr/ ®Sr in the samples pro-
vided by museums was determined in April. This could only be done with 80 samples be-
cause ivory quantity of nine samples provided too little material and could not be used for the
chemical extraction. The results were promising to some extent as they give an indication of
the geological stratum and therefore confirm the theoretical assumptions in the scientific ex-
periment. This is most obvious if samples are compared with different geographic origin from
sedimentary rocks and volcanic areas.

Interpretation and analysis: We started with the analysis of some isotope-datasets. With the
existing ivory samples a site-related assignment of the datasets was carried out. Besides the
available data on geology, climate, altitude, vegetation (represented as proportion of plants
with C; — and C4 — photosynthesis pathways), distribution of hydrogen isotopes in the precipi-
tation and distribution of the elephant habitats, an updated version of the Kdéppen-Geiger
climate classification map was applied. This climate classification is based on the zoning of
the world in 31 climate classes based on the temperature and the climate and is available in
a special resolution of 0.5 degrees.

For the African elephant range, 13 climate classes are relevant. By clipping the elephant
range map with the Képpen-Geiger climate classification map, it is possible to represent the
absolute surface area of the elephant range at the various climate zones classes. This allows
to predict the expected distribution of the water isotopes and the stable carbon isotope.

We also started with the evaluation of the isotope analysis, beginning with the results of the
ivory acquired from museums. As mentioned further above a sound statistical analysis is only
reliable if at least ten samples from the same elephant range state are available. Therefore,
only the results of the analysis of samples from Tanzania, South Africa, Mozambique and
Cameroon are presented here.

We assumed that the values of our test samples derive from a bell-shaped normal distribu-
tion. Under this assumption, the calculated mean and standard deviation for the individual
countries can be used to compute a density function for any isotope. We used the open
source software R to compute these probability density functions for carbon (delta 13C) and
the relation of hydrogen (D/H) for the countries mentioned above.
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Figure 3: likelihood density function curve for delta 13C (black:
Cameroon, red: Mozambique, green: Tanzania, blue: South Africa).

The density function of carbon delta 13C as illustrated in figure 3 shows that the four men-
tioned countries do not differ widely. Between Tanzania and South Africa there is hardly any
difference concerning the density distribution. The curve of Mozambique is more distinct, but
generally speaking there is a high uncertainty with regard to the allocation of samples based
on their 13C-values. The relatively flat density curve of Cameroon is explained by the fact
that there are five different Koppen climate classes in this country, reaching from humid-
equatorial to dry and hot steppe climate. The existing samples from Cameroon are probably
deriving from these different regions. Very low delta 13C-values indicate densely forested
habitats whereas higher values are typical for savannah landscapes. In Mozambique there
are also four different climate zones but nearly 83 % of the elephant habitats are situated in
the equatorial zone with low precipitation in winter. This is reflected by the country’s narrow
density curve as shown in figure 3.
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Figure 4: likelihood density function curve for hydrogen D/H (black:
Cameroon, red: Mozambique, green: Tanzania, blue: South Africa).



The relation of deuterium (D, heavy hydrogen) and light hydrogen (H) in the samples seems
to be more suitable for the determination of the geographic origin (fig. 4). Especially the den-
sity curves of Cameroon and South Africa are distinctively different. This is caused by the
fact that certain natural processes prefer different stable hydrogen isotopes. The vaporisation
of water, for instance leads to a process that is known as isotopic fractionation: heavy water
— water that consists of a higher portion of deuterium — vaporises more slowly than light wa-
ter. For this reason the vapour is enriched of hydrogen, whereas the remaining surface water
is enriched in deuterium. Similar processes occur during the condensation, and therefore
water in precipitation is usually lighter than the water of the ocean from which it originates.

The following figure 5 describes the relation of D to H in the atmospheric water throughout
the African elephant range. The differences between the ranges in Cameroon and South
Africa are distinctive and reconfirm the the different maxima of the density curves in figure 4.
The distinctive distribution of the relation of D to H in figure 5 is based on the presumption
that the percentage of deuterium in the atmospheric water decreases with increasing dis-
tance to the equator, but also with increasing altitude and continental climate. However, fig-
ure 5 also illustrates that a correct assignment of samples from Tanzania and Mozambique
based on the ratio of hydrogen isotopes alone is difficult. This fact was also expected due to
the curves in figure 4.

Figure 5: Spatial distribution of the D/H-values in the atmospheric water for the African elephant
habitats. Blue: Areas with low D/H-values, red: Areas with low D/H-values

We conclude that the allocation of an unknown sample to one of the four countries of origin
Cameroon, Tanzania, Mozambique and South Africa, based on just one variable, is limited.
Therefore, both variables ‘delta 13C’ and ‘D/H’ were combined to create a bivariate random
variable. Similar to a single random variable, it is possible to compute the density of a bivari-
ate random variable. This density is illustrated — with the help of the open source software
packet R - as colour intensity in the following figures 6 a-d.
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By using the density function of the bivariate normal distribution, the ivory samples can be
assigned with higher probability to their countries of origin. However, the accuracy for the
individual countries varies and is highest for Cameroon: values between -24 and -22 for delta
13C and between -60 and -55 for D/H can be allocated to Cameroon unambiguously. Table 3
displays the expected probability for the correct allocation of samples. It is based on a hyper-
geometrical distribution of a statistical experiment without replacement of the ivory samples.

For example the expected value of correct allocation of the seven samples from Cameroon is
0.18 %. But, based on the delta 13C-values, 70% of the samples from Cameroon can be
assigned correctly. And if delta 13C is combined with D/H, the correct allocation increases to
100%, which means that all the samples are assigned correctly. The probability for this to
happen randomly is 0.00000076 %.

Concerning Mozambique, the correct allocation of the samples is increased to 62.5 % by
combining two isotopes. In the case of South Africa, however, the combination of the iso-
topes seems to reduce the robustness, because the correct allocation of the samples with




delta 13C as single isotope is 100 %. For Tanzania, the correct allocation of samples is only
slightly above the randomly expected probability value, both for the individual isotopes and
also for their combination. That means that carbon- and hydrogen-isotopes are apparently
not applicable for the determination of samples from Tanzania.

Table 3: Expected and tested probability for individual and combined isotopic values. The quantity of the samples
in the statistical experiment is n + m = 34; with n = quantity of samples from other than test country and m = quan-
tity of samples from the test country; number of tests

Single isotope (C or D/H) Combined isotopes (C and D/H)

Corr ectly Expected | Test pro- Cor_r ectly Expected Test pro-

Country assigned o o assigned o o
probability | bability probability bability

samples samples
Cameroon 7 (m=10) | 0.0018 0.7 10 (m=10) | 0.0000000076 |1
Mozambique | 2 (m=8) 0.355 0.25 5 (m=8) 0.0028 0.625
Tanzania 2 (m=12) | 0.0778 0.16 3 (m=12) 0.1995 0.25
South Africa | 4 (m=4) 0.00002 1 0 (m=4) 0.5909 0

Summary and future prospects : Based on the fact that mostly samples of low geographic
quality were available, the results of the statistic analysis are very promising. Additional geo-
referenced samples will increase the accuracy and power of the statistics. It is remarkable
that for some countries only two isotopes are sufficient to reach high test probability. But we
also observed that there is not a sufficient sensibility for some countries concerning the ap-
plied stable isotopes. For these countries better methods have to be developed.

Press relations: During the report period, the German Hunting Association (DJV) carried out
active press relations and communication measures to acquire samples for the project. In
various newsletters, published by the regional hunting associations and in different hunting
journals several articles introducing the project and requesting for samples were printed. An-
other article was published in the local newspaper of Hamburg (Hamburger Abendblatt). The
project was presented several times on meetings and conferences, at last at the general as-
sembly of the CIC in St. Petersburg, and was looked upon very favourably. The leaders of
the National Delegations assured their commitment. Besides, the project was described in
detail in the CIC newsletter (see annex 1).

Short television reports with two project participants were broadcasted on the German chan-
nel WDR and the TV channel of Mainz University, Campus TV. They can be assessed at the
links mentioned below (in German):
http://www.wdr.de/mediathek/html/regional/rueckschau/2011/07/11/lokalzeit _bonn.xml
http://www.campus-tv.uni-mainz.de/wordpress/der-kampf-gegen-elfenbeinschmuggel

Publication and presentation of the results: A paper was sent to the European Geosciences
Union General Assembly 2011 in Vienna (see below). Unfortunately, the presentation had to
be cancelled because the two involved scientists were not able to travel to Austria due to
other commitments




Ceophysical Rese urch Abstracts
Vol 13, EGU2011-3146-1, 2011 ‘-K
EGL General Assembly 2011

2 Author(s) 2011

Isoscapes: a panacea to determine the provenance of illegally traded
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In the 19805, the ine mational trade in Frory bed to a dramatic decrease of the African efephant population in many
African countries. In an atempt to counter this decline, in 1989, the international community listed the species
in Appendix | of the Comention on In\e mational Trede in Endange ed Species of Wild Fauna and Floma (CITES)
thos prohibiting commercial vory trade. Data from the CITES-affilisted information and suneillance system for
trade and smuggle of alephant products show that since 20064, the illegal trade in ivory has been growing in sevaral
Adrican countries. Long-ierm preservation of many of the African elephem populations can be' supponied with &
control mechanism that helps with the implementation of remedial conservation action. Themfore, seiting up 2
rizence datzbase that predicts the origin of ivory specimens can assist in de@rmining smupgling rowtes and the
provenance of ilegal ivory. Our research boilds on earlier work to seek an appropriste method for dete rmining the
area of origin for mdividual msks. Several esearchers have shown that the prove nance of elephant ivory can be
traced by ils motopic composition, but this s the first atempt to produce an inegaed sotopic map of clephant
ivory provenance. This mop, ermed “lsoscapes”™ systlematically iniegrates o number of diffeent datebases from
biokogy, seology as well as isotopic measumments of wWory to eventually allow & statistica] determination of the
provenance for seired ivory. We are referming to data of the African Elephant Specialist Groop ( AESG) from the In-
lernational Union for the Conseryation of Nature (TLHCN), which has monitored the spatial distribation of elephant
populations in Africa on a regular basis and has published their mmmbers in stahr= repoers, These rpots condain
wvector data which spatially represent the mange of the different elephant populations in Africa, and thus provide
information on kecal vegelation and climate. Up to now. we collected 92 vory samples of known geographical
origin from moseums and private collections in Europe, comprising & African elephant range states. However,
miost musewm matenal did not provide additional information on the findimg spot other than the country of origin
‘W applied a combination of varoes moutine peochemical analyses to measure the stable isotope matios of carbon,
nitrogen, oxygen, hy drogen and sulpbur. A megression function for the isotope composition of hydrogen in precipi-
tation apd collagen i ivory was developed and applied to overcome the problem of imprecise origin of some of the
msaurmn materizl, We further refined the likely sooree of provennnce of this musenm material by comparing the
mezsurd stable isotope ratios of carbon with superimposed layers of the MODIS Vegotation Continuons Fields
and the Global Land Cover Map 2000 1o pradict spatial varnations in the relative abundances of €3 and C4 vege-
tation which serve as food plants for elephants. We then compoted isoscapes for hydrogen 2nd carbon i elephant
ivory wsing ordinary knging. Our resalts suggest that combined maps for a renge of isotopic parameters hove the
potential to provide pedictable and complementary markers for estimating the origin of e lephant vory.
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CIC Colhs for Support: leory Somples Meeded

The Intemotional Coundl for Corme ond Wikdiife Conservation requeshs
the pumers of Rrony, in parboubar of hunting trophies with nown ongin or
e, to support o research project. The project will ossst low enfoncement
ogencies in the f ght ogoinst elephart pooadiing and feony smwogle. At
the same time, such informotion & relevant for fulure legal ivory trode
oiong the fines of CBD's gool of sstoinoble une of notierol resources

Hunters in Support of Spedes
Conservabion

For
Namre Coservadon (FANC), which
& an UCN member, 1 curremiy
mEming o dose coopemion wid
the Incermonional Cenre of beory
Smnfies of the Univeniry of Mainz,
the Univershy of Begenshurg the
Iourrmactonal Councll for Game and
Wildlife Conservarion (CIC), che
German Honng Assodaden (DY)
and the World Wide Fond for Mamre
Germasy [WW%F) esearch projecc
on the deermimadon of ag=and ofgls conssrvarion and | managemenr  of
of rory from the AMcn cephanr Ao ckphans” ncr the projecs
Harsdemis  afficma) The major  shall poovtde o che bres tn ey 20132

o o s o | o

aijecciees of the projec: ame m oceace 3
referance damabose for the grogrankizal
arngin of Afficn elsphine frory and
w develop 3 readtly ovallable, precse
method for the desigraston of dhe
age of Ivory. The ancire imderclong is
jpart of (Sermany' conombuson o the
implemenanion of the CITES Afrios
Elephans Acton Man and In pardicolar
v mraregy [4 “Soengrhening the
enficcemem of  hws mwlewm @

16

il and readily avadiable eoforcement
ool oo amisy in che fight az3ine Wegal
smadein ory, which will mable Afnan
elspharr e sores o bezear conceal
any hvery made under CITES

The project k& im priociple based
on che soopic ompedcon of ooy
For the dosziose abowur 500 tocy
samgles from Afcn moge suces will
bie amabyred and che recsi combined
with the TUCN-55C Afican Eleg

Contact

Anry owmer of vory who would like to suppore this imparesne esearch project wich small samples
of & quarrer gram {ergin of ivory must be known) ondfor wich 10 gram samples {age of Ivory must
be known) 15 Idndly invited wo contace FANC abour decatls and procedoras:

Mirs. Harin Homig (bermigkg e or Min. Claudia Denbl fdenbicgo b de |,

CIC memibers may slso concace the President of the CIC Tropical Game Commissson,
D ol . Birakelus” (rudiBuelobice(@-srelfme de ).

Shipment of sirch s2mples widhin the European Union does noc require any paperwosk.
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Spectaitn Group’s veoor & which
spazizlly represenr the mnge of the
ditferens populmioes and thus provide
informacion on the geology, vegeoios
and precipieron. For de porpose of
the designanion of the age of 1wy noc
onlythe sperificamtviry ol mdincrbors,
1447, will be meawared bim abw the
wpedfic advity of the srondum
socope Hir [relared o die element
calciom S5/ Ca) and theactviry racio
of the therium mocapes 28Th 2327k,
which makes the merhod very preche
and reltable

More derziled mfermarion abour the
project, boch in English and in French,
canhe aceond oo the FANChwebsie:
wewlyndr > Eogphk rsew >
(ITE -Baurow = amder nfe deadeng
“Chrrenr dowe™

The sclendfic el of the
develapment amd the validarion of the

memrch methods will be. pubiished
in slensdfic joumak Tz addivion the
dgiaw will be precmed o the
naioral CITES auchorties of the
Afficn eepham moge sors amd ©
the nzemaciomal communiny of sEm.
Fathermorz plam are underway
inform all CITES pamies ahomr che
demalls of the reezch projecs and che
practicl spplicanion mechods during 2
stde-evenra the 16* Conference af the
Paries tn Rangkenk, Thailand 1o 3113,

14 Ciromny of Ivory Meeded

As therr are sifl noc encogh vory
smpls  thronghoes  The - Aftion
elephans’s dimriburion mnge avatlable
dor chie profece, the EANC and cha CIC

woold bie herhy moask fior barcher
amisnce.

Origin of rory projec: smples of
0,25 gram are aniy needed. They an
be mken from inside the nerse-canal
or from the hase withomr damaging the
musk. Oivigie of vory mus: exacry be

lenown.

Age of vory projece: (0 grams of
feary are needed fram che has of the
nek, As this will lmwe 2 vistble mark;
i will rox pracicdly sty ro funring
rruphlex, burmore tobvocy In suocopile
e Theyearnf the dearh of che sbembane
st b known,

Crigine et Datotion de Muoire de MEléphont
d'Afrique — Appd O soutien du CIC pour ko
oofledte d'achantilicrs d'voire

Le O desnande o propsang Thoire de ouenr 1on
ket e recherche, Aculemenl TApence Hdble pou
corsanaation de o nature (FANC, = The Federnl Sgevey Tor
it e Sirserition =], ke conjinenmed e b Centre
ket vl chet e e Thooire d Puneriitd de Moypence,
fumibseriit de Fegembung be OO FAnocioton olerronde de
dhexise DIV 61 be Fonds mondial por o poture Al
DAPKF Cerreaey] un profet g8 recharche i fa ddtentingtion
de Pape e de Norigive e Mheoire de NMidphart CAFQUE. L
ol princpeous de cr projet conibent & o e bxe
e choniadis, e T8 brervce de Toesgne gebogranhice: de Mrasie
de Mélbphant TAfrique il qul dévsopper une imsBihode
i et chibrent eoretibhe de dibermcation O b dobtlon
de Theoire. Le projel desoll prooser, ou phs lord dEhut
HMA A e O o clulineed o
farmettort da Fedrier i Lifte contie le conwreice kgal
e Thetiee | Cei0 PerPalirn e By de Tolne de réportftion
de Pilepiant de Frieus ConErdler B Commiceice de Mg s
Iisgicte e by CITES,

L prwipe oo peoge e londe e ke conmpodtion Bolopigue
de Theoire. Une imformation plho dSalde wr ke oot en
gk et en Tromgai, el ool sr be iBe ifemet de la
FAME furswbince = Snglth vemacn v v CITES bis fione soun
e e “Cuvesd kaies")

L résaftaty scistifucpse: du cbusiopprnent of o wiidation
dex mithode: de recherche sl pubiles doni de [ourmod
schentiboues. D wraoil. o bose e dormbes verd peibenbée
ous mborltis nothonaer de ba CTTES des oty de loire de
nkpartiion de 'Hepbaort TANGue o oot 1 corrrot b
ibeim ovale dei Bk,

% de Cromme d'fveire est Demonde

L FAMC el le CIC sibdbent uolve condois « Projet onging
e Phovire - Oes brhoi@ons e 0.25 gromme fedkenmerd wnt
e, B pecrt Bre prBiecls 4 Pinbblesr du conal
s O el b b s dedoreder o dileme. L ongine
e Procine Dot Fe CONMLRE (e RO,

Projet dototion de Mot 90 grommen dhecine wot
ke, & prbeser i b bose 0 by diferse Coeverm Geky
by e TR U, OF pRoolol Nl ODCETHEEID PE. B0
ki, i rophtel de dhaese, ek phtl de Theoire Aok
don dhel énerue et Lo dote de o reort de Nekphont doit
e Coniwe.

Contoct : Towt propeditaie dhole ou soubolienot
soutmnir et Importond projel de pechethe Owel des potlls
tchontiom &8 ol O Enbret 80 Conboct awet s FANC pour
ooty b bt e rrodaift. Let mernbees dhe OO peuneitt
b todneue & ol Bolda.

& b LT WOLY INILONT L b EDLIENT Rl Pl e Pl S O pendar
eI TR T o4 MABS TETT TTR-TIE, 67 pha i EI -

Dos deutsche Bundesamd 10y Notundhuts (BIN) Kbt in
wvger Tusreenenorbsil mll dein intemolionalen Tendrem
Iy Efferbeinforchung der Unkeniti® Moing, der Lnkeenitid
Regersbory, deim CIC. dein Diutschen hogdidis Verbond
(DA und dem WWF Deutschiond ein Fosdwngpeoieht o
Erentiueng won AR L e afndser Heshunit won Efenbiin
dei Afrisariuches Blelomtes durdh Die Houpluele de
Progelate s el Rl Dok il 12 oo
st soon Efinkein wod sl e und priisiere Methods
na Aershedinmung won Eenbein, Do ol der Harnp!
egen e Elemfemdiidens und den Bepaen Hondel mit
Eferiein aMMaienbar weiten Al den Dublntgen legolen
Ml Lester deen Doch won CITES dind widhe Ifoemationen
whchtig, e fus verhienderr, diss legalem ENerbn ilegabs
Deigermsct wind

Detcillete Wdermotionen ber dai Projebt, ouch ol
Englich s Frenstsch, enthil die BIt Widse (il de
on CTTES-Lirth = (ibesschuifl Albueles™). D winenichoftSchen
Ergebribse werden nod Besrdigung des Projebte. Anfong
2008 erBientlide, L Se Datesbonk wind e rotionolen
CITES-Behinden In then Westrel,
Elefcrten offes: eban

des & hert

Far e Dotenbonbt sur geogropbichen Herbolt won
Efenbels werden Proben von 035 Cramm benbiig. Se
wwezrchen nnen b Mervenbonal oder an der Beals dei Shollsohie

ARedeitebung werden Proben won el selin Cromen
Etlesbein won dier Bk des Stoflaabns bendtiph Do dies 2 e
Bewchodigung de Lobis 1EWL kosmireen henily ogdirophden
it in Froge. Solche Proben werden eirgelopensm ERenbein
eknorramen D Johi, In desn der Sefant erlepl wonden b
il H. e gt Debnnn i

Bedlesr von Efenbein die oo Projele mi
Probes untert(Rxen mbchten, wenden 1ich bilte on dai BIN
Ir weilere foemationen Ober b Verfahren
I Mkgheder b R
Trovpiches Wed, De. Roll 0. Saids, lomoksssren.
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