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CEY, M7 7UAFEME)OSCHEIL, TNETN-26.121.6%, -19.6+1.6T, ThZTNH
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Table 1. 8'°N and &'3C values for ivory collagen from country-known samples

8'°N (%) 8°C (%)

Location N Mean SD Mean SD
Central African Countries 49 10.2 + 20 -26.1 + 1.6
Congo 23 10.1 + 23 -25.3 + 14
Gabon 11 10.1 + 13 -27.2 + 15
Zaire 15 10.3 + 22 -26.7 + 1.2
East African Countries 4 7.7 + 3.2 -23.6 + 6.4
Djibouti 1 7.0 -18.8
Ethiopia 1 12.4 -17.5
Sudan 2 5.8 + 0.2 -29.1 + 1.2
Southern African Countries 221 9.4 + 1.2 -19.6 + 1.4
Botswana 3 8.9 + 3.7 -21.7 + 1.9
Mozambique 4 10.5 + 04 -25.3 + 34
South Africa 10 9.9 + 15 -19.4 + 23
South Africa (Kruger) 194 94 + 1.1 -19.3 + 1.0
Zambia 5 6.9 + 038 -21.0 + 09
Zimbabwe 5 10.5 +* 22 -22.6 + 3.3

Table 2. Regional variation in the 8'°N and &' 3C values of ivory collagen from Kruger National Park

8"°N (%) 8"°C (%)

Date Region Ecozone’ Rainfalll!  Geology® N Mean SD Mean SD

1 MAKANGELA FONTEIN, PAFUR! 7/6/95 FARNORTH L 450 - 500 Sandveld mn 10.5 = 0.4 -19.2 + 0.2

2 SHILAHLANDONGA, PAFURI 8/6/95 FARNORTH N 450 - 500 Sandveld 8 104 = 03 -18.9 + 0.7

3 BAOBAB HILL, PAFURI 6/6/95 FAR NORTH L 450 - 500 Basalt 10 10.8 = 0.5 -188 + 0.7

4 DZUNDWINI, PUNDA MARIA 9/6/95 FAR NORTH N 600 - 650 Sandveld 6 9.2 = 0.7 -196 + 0.6

5 MUHLAMBAMADUBE, SKUKUZA 24/5/95 SOUTH D 550 - 600 Granite 5 10,1 £+ 0.4 -19.3 = 0.2

6 MLALENI SPRUIT, PKOP 16/5/95 SOUTH D 600 - 650 Granite 6 78 + 0.3 -17.6 + 0.9

7 THLOTHLOMA BUITEPOS, PKOP 15/5/95 SOUTH B > 650 Granite () 73 * 03 -186 + 0.4

8 NAPI PROEFPERSELE, PKOP 18/5/95 SOUTH A 600 - 650 Granite 6 94 *+ 03 -19.2 £+ 03

9 KWAGGASPAN, MALELANE 17/5/95 SOUTH A 600 - 650 Granite 8 96 + 03 -19.0 + 13

10 KWAGGASPAN, MALELANE 19/5/95 SOUTH A 600 - 650 Granite 9 95 + 0.2 -19.2 = 04
11 NGWENYENI W/GAT, PKOP 22/5/95 SOUTH A 600 - 650 Gabbro 8 101 £ 03 -185 £ 0.6
12 MUHLAMBAMADUBE W/M,M/LANE  23/5/95 SOUTH A 600 - 650 Gabbro 10 101 = 0.4 -18.8 + 0.3
13 JACANA W/M, LOWER SABIE 29/5/95 SOUTH F 600 - 650 Basalt 6 95 + 03 -19.1 + 03
14 NWATIMHIRI W/M, L/SABIE 30/5/95 SOUTH F 600 - 650 Basalt 6 10.2 = 04 -18.2 + 0.3
15 NKOMGOMA PKT, CROCO. BRIDGE 13/7/94 SOUTH G 600 - 650 Basalt 8 10.2 + 0.3 204 = 0.2

'Data from Gertenbch (1980)
2Data from "Kruaer Natonal Park MAKE OF THE MOST OF KRUGER"(1993)
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Fig. 2 Distribution of §"°N and §'°C values for country—known ivory samples
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Fig. 4 Comparison of 5'5N and 8'3C values (means and standard deviation) in elephant ivory collagen by geology
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Abstract

For country soucing using ivory, a total of 81 country-known ivory samples
from the southern African countries (South Africa, Botswana, Mozambique, Zambia,
Zimbabwe), the central African countries (Congo, Gabon and Zaire), and the eastern
African countries (Sudan, Djibouti, and Ethiopia) were measured to obtain 3"°N and
8'3C values conducted by an ANCA-MS (Automatic Nitrogen and Carbon Analysis
mass-spectrometry, Europa Scientific Ltd.).

C/N, that is, ratio of %C to %N, is obtained from total '*C and total “N data
from the ANCA-MS. C/N for the collagen samples fell along the expected
regression line for this protain, suggesting that the collagen extracted from the ivory
samples were well purified protein.

§"C values for collagen from South African ivory samples ( -19.6 £ 1.6%o)
indicate a stronger dependence on C4 plants than do those from Central African
samples  (-26.1% 1.6%o).

8'3C values for the 113 ivory samples from Kruger National Park in South
Africa indicated that the 8"°N values for these samples had a correlation with a mean
rainfall. High 8N values for samples from areas with lower rainfall was also
suggested by van der Merwe et al.(1990).

Seasonal variations in 8'°C values were obtained from so-called “soft ivory”
samples, where the dBC values for transparent zones in annual layer indicated
relatively stronger dependance on the C4 plants during a dry season.

— 121 —

NI | -El ectronic Library Service



