1 ABSTRACT

In the Upper Triassic, the Pangean supercontinent was incised by a large epicontinental sea
known as the Tethys Ocean. The junction between oceanic and continental environments
formed an extensive zone of shallow seas that served as important catchments for sediment
supply. The Alpine sector of the Tethyan shelf refers to the sedimentary rocks found in the
modern-day Southern Alps, Northern Calcareous Alps, and Western Carpathians, which
preserve records of ancient environmental shifts and paleoecological interactions. Our
research aimed to investigate changes in marine microbial ecosystems across the Triassic—
Jurassic boundary, focusing specifically on two groups of microscopic organisms: nannolith-
forming phytoplankton and microboring organisms. The former reflects environmental
conditions in surface waters, while the latter is influenced by bottom-water conditions.
Together, these two groups provide a comprehensive view of the paleoceanographic changes
that occurred during this critical transitional period. This dissertation summarizes three studies
published and submitted in peer-reviewed, high-impact scientific journals. Two of the

publications focus on microbioerosional structures, and one on calcareous nannofossils.

The changes in morphology and abundance of microborings in the Eastern Southern Alps
reflect spatial facies variability, as their size and abundance sharply decrease distally, toward
deeper ramp environments or during periods of environmental stress. The morphological
properties and substrate preferences of the microboring communities were assessed using
multivariate statistics. Quantification enabled the distinction of an assemblage composed
predominantly of circular individuals occurring in restricted lagoonal environments. An increase
in microboring diversity and abundance was noted in shallow, sunlit marine
paleoenvironments. The high abundance of Upper Triassic microborings from the Eastern
Southern Alps aligns with previously published research recognizing regional shallowing
trends and mean sea level rise from the Carnian to the Rhaetian. A similar trend was recorded
in microboring communities in the Northern Calcareous Alps near the Triassic—Jurassic
boundary. Following an initial sea level drop in the lowermost Jurassic, a prolonged sea level
rise resulted in the shallowing of the depositional area. Higher quantities and larger sizes of
microborings were associated with an increased extent of the photic zone. Findings of isolated,
penetratively microbioeroded clasts were linked to an increase in transport range. Their
allochthonous character suggests a change in the primary depositional environment. The
continuous rise in sea level and a facies shift toward a distal slope setting are consistent with

published research.



The shallower Upper Triassic European shelf was interrupted by deeper basins and
channels, where pelagic calcareous nannofossil assemblages were deposited. Two sections
were studied in the Eastern Southern Alps (Slovenia) and two in the Western Carpathians
(Slovakia). In the Eastern Southern Alps, Carnian calcispheres were identified using the
ultra-thin slice method. Individual recrystallized coccoliths and calcispheres were also found
in the Norian—Rhaetian interval using decanting and smear slide microscopy. Findings of
calcispheres in the pelagic onlaps of Upper Triassic periplatform carbonates correspond to
early forms of calcareous nannoplankton. Due to the rarity of Upper Triassic nannofossils in
the two Western Carpathian sections, a modified approach was developed to separate
calcareous nannofossils from the host rock and enrich the sample for optical and scanning
electron microscopy. A sporadic occurrence of recrystallized Prinsiosphaera triassica and
several coccoliths was recorded in the Upper Triassic interval. Calcareous nannofossils
reappear in the lowermost Jurassic, following a barren interval where a hiatus cannot be

excluded.



