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Abstract : Specimens of Tridacna sp. (giant clam) shell in position of growth from 
near h igh-tide level on the foreshore in the Tambelan Islands, dated by the radio-carbon 
method, indicate that the sea level there was relatively higher by at least 0.3 mat 5460 ± 1l0 
years B.P., and 0.4 m at 5270 ± 110 years B.P. Dating of a small tree bole from peat 
below low-t ide level in the Bunguran (Natuna) Islands indicates that the sea level there 
was relatively lower by at least 0.7 m at 6260 ± 120 years B.P. 

135 

Evidence of a late Quaternary submergence of a few metres is widespread in 
the Indonesian Archipelago, in the form of raised cora l reefs and raised beach ter­
races, and strandlines on limestone coasts (see K uenen , 1933 ; U mbgrove, 1947, Smit 
Sibinga, 1948; Tjia, 1965 and 1968). In parts of Indonesia, pa rticularly easte rn Indo­
nesia, the evidence has been affected by Quatern ary tecto nic movements. Tjia (1965) 
recognized four supposedly Holocene levels, at 5, 2.5, 1.5-2 and 0.5- 1 m above 
present sea leve l, listed in decreasing order of age. Attempts have been made to 
correlate these with dated levels in Europe, Japan and elsewhere, but, as was recog­
nised by Tjia, such correlation in the absence of dates by rad iometric or other methods 
from the Indonesian area itself can on ly be very tentative. 

The writer had the opportunity in April 1969 to visit briefly the Tambelan a nd 
Bunguran (Natuna) Is lands of Indonesia, on the Sunda Shelf between Borneo and 
the Malay Pen insula, and observed evidence of a Holocene submergence in the 
form of dead coral reefs extending up to present high-tide level in the Tambelan 
Islands, and extensive sandy terraces, 1-2 m abovc high-tide level, behind the present 
beaches, in both groups of islands. Two samples of shell and one of peat, from posi­
tions indicating a relative change in sea level, were co llected and dated ; exact loca­
tions are given, and results summarized, in Table 1. Ava il able maps showing the 
islands include British Admira lty charts 361 (Tambelan) and 1348 (Bunguran). 

At Teluk Bira, Tambelan Island, the writer collected sa mples of shell from two 
shells of Tridacna sp. (giant clam) embedded in position of growth in dead coral 
about 3 m fro m the high tide mark. The top lip of one of these shells (UM6132) was 
an estimated 0.2 m, and that of the other (UM61 33) about 0. 1 m, below present high 
tide level. Since Tridacna lives with the top of its shell at or bel ow low-water level, 
and the tidal range at Tambelan is about 0.5 m, it can be concluded that sea level 
at the time of life of these shells was relatively higher by at least 0.3 m (for UM 6132 



Table I. Radiometric age determinations (C14) on specimens from Tambelan and Bunguran Islands, Indonesia. 

Ref. No. Material Co-ordinates 
EstiInated position 
relative to present 

sea level 

Age in 
years B.P. Date 

Estimated relative 
sea level implied 

----------·---------1-----------------·-1--------1------------------1---------1---------1---------------
UM6162 

UM6132 

UM6133 

Wood from 
peat layer 

Tridacna 
I shell 

Tridacna 
shell 

541 ± 7 

493 ± 7 

481 ± 7 

About low tide level 6260 ± 120 

0.2 m below high tide 5460 ± 11 0 
level 

0.1 m below high tide 5270 ± 1l0 
level 

Note: UM6162 from Teluk Sengiap, northwest coast of Pulau Bunguran (or Great Natuna Island); 

UM6132 and UM6133 from Teluk Birah, northwest end of Tambelan Island. 

Determinations by Isotopes Inc., Westwood Laboratories, New Jersey, USA. 

4310 R.C. - 0.7 m or lower 

3510 B.C. +0.3 m or higher 

3320 B.C. + 0.4 m or higher 
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age determined as 5460± 110 years B.P.) and 0.4 m (for UM6133; age determined as 
5270± 110 years B.P.). These dates correlate with shell beds in a terrace 6 feet above 
river level at Butir, Brunei, Borneo dated 5400±200 B.P. (Wilford, 1961); Wilford 
points out that although this terrace marks the maximum post-glacial flooding of 
the lower Limbang Valley it does not necessarily prove submergence, ~ince present 
shjngle beds and storm beaches occur at about the same height. The dates fall within 
the period of Middle Littorina Submergence (see Fairbridge, 1961, p. 161-164), 
namely 6000 to 4600 B.P. 

On Bunguran Island (also known as Great Natuna) a layer of peat containing 
roots and boles of small trees in apparent position of growth was found beneath the 
sea,S em below water level at about low tide on 20 April 1969 at 1200 hours. Tidal 
information from the Bunguran Islands is scanty, but the mean tidal range at Pulau 
Lalit, one of the group, is 0.7 m. The small tree boles indicate that the peat probably 
formed subaerially, rather than in a lagoon, and if so, the sea level at the time of 
formation must have been more than 0.7 m below the present level; the age of one 
of the tree boles was determined as 6260± 120 B.P. 

The specimens were collected in April 1969 during a shipboard training course 
in marine geology and geophysics in the Sunda Shelf region, directed by the writer, 
sponsored jointly by UNESCO, ECAFE and the Governments of Malaysia and 
Indonesia. The assistance of these governments and U.N. agencies, and of the Lem­
baga Ilmu Pengetahuan Indonesia and the Hydrographic Branch of the Indonesian 
Navy for making available the R.I. lalanidhi and arranging shore facilities, is grate­
fully acknowledged. I am also grateful to Dr. H. D. Tjia for helpful comments and 
criticisms. The determinations were paid for from a grant by Esso Exploration 
Malaysia Inc. 
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