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Excellent preserved internal structure



peaks of Mg/Ca align very well with darker
layers of the shell
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High-resolution palaeoenvironmental records from Miocene

1 tch reefs (East-Kalimantan, Ind i
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FLow “Department of Earth Sciences, Royal Holloway University of London, Surrey, TW20 OEX, UK

t h e n The East Indies Coral Triangle is known as the centre of maximum marine biodiversity. The development of this extraordinary coral reef
(NN ) diversity in South East Asia might be a response to long-term environmental changes resulting from the closure of the Indonesian
Throughflow (ITF) during the Oligocene-Miocene transition'2. However, the actual influence of the ITF on the tropical environment, the
climatic dynamic and the associated biotic response has not been deciphered yet. High-resolution palasoenvironmental records
throughout the Miocene are an important key element to disentangle this relationship.

We present preliminary data of a tridacnid shell and & Strontium isotope stratigraphy
coral skeleton from Indonesia, which have been (S15) has been applied to fit
subjected to multi-proxy o ey _ the fossil samples into a chrono-
: analysis to evaluate their ( N\ stratigraphic framework.
state of preservation and —— . Both samples are of
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Diagenetic Evaluation

Three different carbonate domains can be identified: The first impreszion of the preservation state of the coral
1l d/ pristi ite (internal shell parts), iz excellent:

) the coraliine skeleton is light, pore spaces are not
recrystallized. XRD-analysiz reveals 100% aragonitic
composition. Fragile festures like walls, dissepiments
and septa are largely still intact (see SEM images).
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XRD can be applied to distinguish between the CaCO,
polymorphs calcite and arsgonite, but not between
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Palaeoclimate proxies

Area of high agreement between the
palsecenvironmental tracers (Se/Ca, Sa/Ca, U/Ca)
a0d the slteration monitor [La/Ca).

540 & Mg/Ca
A dear semondity petiern (agig wn gowt
mee) can be obwerved - Bright and derk shell
leyers produce sigrificartly difierert 50
syratures & Mg/Ca retics.
Dt - Doy 540 valme,fiow MgICa - obd Teess.
k- gt 540 wdume/Nigh Mg/ Ca - e Taeng.

L2/ - Slagmnais ronor

I s -
AT

Facd Vo WY ‘.,"."'
T R 1Y O, S

siight (weeidy - monthly) phae shift

Mg/Ca & BajCa
Newative comelation for e fint 12mm fom > o= : .
shel edye (ycurwer shell part! 10 aiteration, resuting in unveiable palsecenvironmentsl recorstructions.

Conclusions
While the outer loyer of the Late Miocene Tridacna is noticeably
altered, its internal structure is to a large extent excellently preserved. Prefiminary

wvm:.":-;.-gq.‘. > results confum that it & well suitsble as sub-annual palscodimate archive and
v abe) L, Sh R - records seasonality information of the Miocene Indo-Padific region.
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Macroscopic observation and the 100% aragonite composition detected by XRD

heterogeneity is dizplayed in the trace clement record by small-scale varistions.
Further careful screening i necessary to detect areas unaffected by alterstion.
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Back at Royal Holloway...

Internal shell

surprisingly well-
preserved,

with distinct
bright/dark
banding pattern
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Malaysian Tridacna (Sabbah) — estimated age late Pliocene (3.6 — 2.6 Ma)
slab 1
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slab 2

Malaysian Tridacna
Ba/Ca ratio - Comparison between slab 1 and slab 2
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SIS (Strontium Isotope Stratigraphy)
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In reference to Batenburg et al., 2011
same temperature equations and
assumed 880, of -0.88%. are used to

transfer stable isotope data to SSTs.

8180 [%o, V-PDB)

Aharon (1983) Grossmann & Ku (1986)

T°C = 21.3 - 4.42 (60, a40nte- 6°Ogy) T°C = 21.8-4.69 (610 ,-a50nte- 6°0g)
Max SST: 29.88°C; Min SST: 25.38°C Max SST: 30.91°C; Min SST: 26.13°C
Average SST: 27.99°C Average SST: 28.39 °C

Max. fluctuations: Max. fluctuations:

Fluctuations between individual Fluctuations between individual
summer/winter couplets: summer/winter couplets:

1.6°C to 3.2°C 1.7°Cto 3.4°C




