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Figure 7: Schematic graph showing the degree of marine influence during the deposition of the

Bira Formation.



4.3 Strontium isotopes

The *’St/*®Sr ratio of the fossil molds and of the surrounding sediments was
examined in the lower part of the studied section. The measured ratios are similar for both
the fossil molds and the carbonate fraction of the rocks, and range at 0.7073-0.7076. The
insoluble (silicate) fraction has lower values of 0.7051-0.7059 (Table 2).

Table 2: *’Sr/**Sr ratios in the fossils and rocks sample.

sample ¥Sr/%Sr
number sample name fossil/rock description ratio

1 DS-1 Melanoides 0.70736

2 DS-1 Melanoides 0.70737

3 DS-1 Melanoides 0.70741

4 DS-3B Melanoides 0.70737

5 DS-3B Melanoides 0.70746

6 DS-3 Mytilidae 0.70746

7 DS-6C Ruditapes 0.70737

8 DS-6C Ruditapes 0.70734

9 DS-6C Ruditapes 0.70729

10 DS-6C Ruditapes 0.70728

14 ¢ DS-1 Carbonate fraction of Rock 0.70741

14 s DS-1 Silicate fraction of rock 0.70578

15 ¢ DS-3B Carbonate fraction of Rock 0.70743

15 s DS-3B Silicate fraction of rock 0.70581

16 ¢ DS-3 Carbonate fraction of Rock 0.70756

16 s DS-3 Silicate fraction of rock 0.70507

As stated above, the Bira Fm. section represents mostly terrestrial environment with
varying salinity levels with three major seawater intercalations (Fig. 7). Special attention
should be given to understanding the connection between the carbonate origin
(biochemical, evaporite) and the depositional environment, due to the absence of the
original fossil material. The formation’s age is known as Upper Miocene (Shaliv, 1991)
when *’Sr/*®Sr ratio of seawater was around 0.709 (Hodell et al., 1991). The measured
ratio of the fossil molds and the carbonate fraction of the surrounding sediments do not
agree with the expected values for Miocene seawater origin (Fig. 8). Thus, finding and
analyzing the original fossil shells should assist in resolving this contradiction. The lower
values of the silicate fraction of the rocks (mainly clays) indicate formation from the

basaltic rocks in the region.
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Figure 8: ¥'Sr/*®Sr ratio in the studied and related samples.

The conclusion based on these first results is that the authigenic carbonate
sediments, comprising the lower part of the Bira section in Nahal Tavor, are not of pure

marine origin.
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Appendix 2: Lithologic section of the Bira Formation at Nahal Tavor
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