
 
 
 
 

Determination of Age and Geographical Origin 
of  

African Elephant Ivory 
 
 
 

Research project supported by the German Federal Agency for Nature 
Conservation and funded by the Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety 
 
 
 

Second progress report for the project part ‘Geogra phical Origin’  
01.01. – 30.06.2011 

 
 
 
 
 
 
 
 
Authors: 
 

Stefan Ziegler, WWF Germany 
 

Dorrit Jacob, University of Mainz 
 

Karin Hornig, German Federal Agency for Nature Conservation 
 

Translated from the original German version by Claudia Denkl, German Federal Agency for Nature Conservation 
 
 



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 I 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 87Sr and 86Sr 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 87Sr/ 86Sr ratio, 
whereas older parts of the earth's crust have a high 87Sr/ 86Sr ratio. Carbon and nitrogen iso-
topes can serve as indicator for the climate zone the elephant lived in. A very low δ13C ratio 
indicates densely forested habitats, a high ratio is indicative of savannah landscapes. In a 
similar way, a low δ15N 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 
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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, 
application spectrum)  

        X X 

 
 
 
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 19th, 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.  
 
 
No. 

Region 
in 

Africa 
Country 

Quantity 
of  

samples  

High 
quality 

From 
museums  

From 
states 

From 
private 

persons  

From 
zoos / 
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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

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. 
 

 
Figure 1: Origin and number of ivory samples per African elephant range state. 

No. 
Region 

in 
Africa 

Country 
Quantity 

of  
samples  

High 
quality 

From 
museums  

From 
states 

From 
private 

persons  

From 
zoos / 
others 

16 South Swasiland 0 0 - - - - 

17 South Zimbabwe 7 7 - - 7 - 

18 West Benin 0 0 - - - - 

19 West Burkina Faso 51 51 - 51 - - 

20 West Ivory Coast 0 0 - - - - 

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 - - - - 

26 West Nigeria 2 2 2 - - - 

27 West Liberia 3 3 3 - - - 

28 West Senegal 0 0 - - - - 

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 - - - - 

37 Central Central Afr. Rep. 0 0 - - - - 



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) = Kö(x)  x A(x) x Pop(x) 

 y(x)  : specific product for country x 
 Kö (x) : number of Köppen climate zones in the elephant habitats in country x 
 A(x) : area of the elephant habitats in country x in km2 

 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 = z 
 
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 

 I(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. 

No. 
Region 

 in 
Africa 

Country 
Quantity 

of  
samples 

Köppen 
climate 
zones 

Elephant habitat 
(km²) 

Sub-
popula-

tions 

Priority 
index 

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 2 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 



 
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 87Sr/ 86Sr 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 C3 – and C4 – photosynthesis pathways), distribution of hydrogen isotopes in the precipi-
tation and distribution of the elephant habitats, an updated version of the Köppen-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 Köppen-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 Köppen 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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Figure 6a: density of the bivariate function for 
Cameroon with delta 13C and D/H as variables. 

 
Figure 6b: density of the bivariate function for Tan-
zania with delta 13C and D/H as variables. 
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Figure 6c: density of the bivariate function for Mozam-
bique with delta 13C and D/H as variables. 

 
Figure 6d: density of the bivariate function for South Af-
rica with delta 13C and D/H as variables. 

 

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) 

Country 
Correctly 
assigned 
samples 

Expected 
probability  

Test pro-
bability 

Correctly 
assigned 
samples 

Expected  
probability  

Test pro-
bability 

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 

 

 



 
 





Annex 1: Newsletter of the CIC 
 

 



 


