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ARTICLE DETAILS ABSTRACT

Article History: Extinction events have played a pivotal role in shaping Earth's biological and geological history, often leaving
behind distinct markers in sedimentary and fossil records. These events, such as the Permian-Triassic and
: Cretaceous-Paleogene mass extinctions, are characterized by significant biotic turnover, often triggered by
Revised 23 July 2025 . . . . Sy . R X
Accepted 18 August 2025 catastr_ophlc phenc_)mena like volcanic eruptions, astermd_ impacts, or rapid cl_lmate cha_mges. The unique
Available online 27 September 2025 geological and sedimentary framework of the Bengal Basin, Bangladesh, constitutes an important archive
with which to reconstruct these events at the regional scale. The paper is about potential geological markers
of global extinction events within Bangladesh, focusing aspects of sedimentary sequences, isotopic anomalies,
and fossil assemblages. The study examines key formations such as the Gondwana sediments, Sylhet
Limestone, and Quaternary deposits, analyzing their potential to preserve evidence of mass extinctions and
associated environmental changes. By correlating these markers with global extinction timelines, the
research aims to provide new insights into the regional impact of these events, while addressing challenges
posed by rapid sedimentation, tectonic activity, and erosion. The findings are very important in showing the
need for interdisciplinary approaches and advanced analytical techniques to unearth the geological legacy of
extinction events in Bangladesh, offering a foundation for future research on Earth's dynamic history.
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1. INTRODUCTION Summarize major global extinction events and their typical geological
markers:

One of the most dramatic changes in Earth's history is through extinctions.

Such times are marked by major biological and ecological change. Such e Permian-Triassic (252 Ma): Volcanism, carbon isotope excursions.

events, very common in nature and initiated by some cataclysmic o Cretaceous-Paleogene (66 Ma): Asteroid impact (iridium layer,

happening such as asteroid impacts, huge volcanic eruptions, or abrupt shocked quartz).

climatic shifts, have left significant imprints on the planet's geological
record (Algeo et al., 2010). Understanding such events and their markers
is very vital in the reconstruction of past environments and deciphering
those processes that have shaped Earth's evolutionary path (Schulte et al., 3. GEOLOGICAL SETTING OF BANGLADESH
2010).

e Younger Dryas (11,700 years ago): Abrupt climate shifts, megafaunal
extinctions.

Bangladesh, situated within the Bengal Basin, offers a unique setting to * The Bengal Basin and its role in sediment deposition.

study the geological evidence of global extinction events (Ahmed and ¢ Influence of tectonic activity from the Himalayan orogeny and Indo-
Rahman, 2000; Ghosh and Roy, 2013). The region's extensive sedimentary Burman Ranges.

sequences, shaped by tectonic activities and fluvial processes, serve as a
potential repository for recording environmental and biological changes
linked to these events (Gani and Alam, 2003). However, challenges such as o Sylhet Limestone.
rapid sedimentation, tectonic deformation, and erosion complicate the
identification and interpretation of these markers (Alam et al, 2003;

3.1 Sedimentary Environments

e Barail Formation.

Zachos et al,, 2008). This study aims to explore the geological record of e Deposits from the Surma Basin.
extinction events in Bangladesh, focusing on identifying sedimentary,
isotopic, and fossil evidence, and correlating them with global extinction 4. GEOLOGICAL FEATURES IN BANGLADESH

timelines (Islam et al.,, 1999). Such an investigation not only contributes to

a broader understanding of extinction dynamics but also sheds light on the

region’s complex geological history (Stanley, 2016). e Sedimentary evidence from Gondwana sequences within the Bengal
Basin.

4.1 Permian-Triassic Extinction Indicators

2. EXTINCTION EVENTS OVERVIEW ) ) )
e Potential carbon isotope anomalies.
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e Paleoclimate indicators found in coal and shale sediments.
4.2 Evidence for the Cretaceous-Paleogene (K-Pg) Extinction

e Search for iridium anomalies or microtektites in Sylhet Limestone or
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Figure 2: Local map area of Sylhet District (Jaintiapur Upazila)
4.3 Quaternary Extinctions and Climate Events

e Younger Dryas markers:

e Paleoclimatic reconstruction

foraminifera.

from pollen, speleothems, or

o Evidence of megafaunal extinction linked to climate changes.
e Sediment cores from riverine and deltaic deposits.
5. METHODS
5.1 Field Studies
e Stratigraphic surveys in key sedimentary basins.
e Sample collection (e.g., cores, fossils).
5.2 Laboratory Analyses
e Geochemical assays for isotopes (e.g., §*3C, iridium).

o Paleontological studies (microfossils, vertebrate remains).

o Radiometric dating for age determination.
6. DISCUSSION

e Correlation between global extinction markers and evidence found in
Bangladesh.

e Impact of regional factors (e.g, tectonics, monsoonal climate)
(Reimold and Koeberl, 2000).

e Challenges in identifying deep-time extinction markers due to rapid
sedimentation rates.

7. CHALLENGES AND LIMITATIONS
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adjacent formations.
e Fossil evidence of marine or terrestrial faunal changes.

e Impact of sea-level fluctuations in the Bengal delta.
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Figure 3: Sylhet Limestone overlain by Jaflong Shale

e Erosion and reworking of older sediments.
e Lack of detailed studies on pre-Quaternary strata.

o Difficulties in accessing deeper geological layers.
8. CONCLUSION

This study highlights the importance of understanding global extinction
events through the lens of Bangladesh's unique geological context. The
Bengal Basin, with its rich sedimentary record, offers a valuable archive
for investigating both deep-time and recent extinction events. While
evidence for events like the Permian-Triassic and Cretaceous-Paleogene
extinction may exist within older formations like the Sylhet Limestone or
Gondwana sequences, challenges such as rapid sedimentation, tectonic
overprinting, and erosion complicate the search for clear markers.
Additionally, Quaternary climatic shifts have left discernible imprints in
the form of pollen records, isotopic anomalies, and fossil evidence within
riverine and deltaic deposits.

By bridging local geological markers with global extinction timelines, this
research not only deepens our understanding of Earth's past but also
underscores the dynamic interplay of regional and global processes.
Future studies should prioritize interdisciplinary approaches,
incorporating advanced analytical techniques such as radiometric dating,
geochemical assays, and paleontological surveys. Enhanced collaboration
between geologists, paleoclimatologists, and biologists will be crucial in
unlocking the full potential of Bangladesh's geological record. This can
significantly contribute to the global understanding of extinction
dynamics and Earth's evolutionary history.
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