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1- Introduction

Shamovellas are found scattered in the Upper Jurassic marine sediments of the northern Tethys margin,
especially in reef assemblages. They are also reported from known reef outcrops in the Upper Jurassic of
the southern Tethys from Saudi Arabia (Echevarria et al., 2024).

Some researchers have so far identified different types of microbiotas in Oxfordian and Kimmeridgian
sediments from various parts of the world (Bagi and Rashidi, 2023), which were mainly composed of reefs
at these times. In general, Shamovellas are a group of microbiotas that usually have a core of foraminifera
and a microbial coating.

From the viewpoint of stratigraphy, Shomovella is widespread from the Carboniferous to the
Cretaceous, but it is most abundant in the Permian and Upper Jurassic sediments. This group of paleo
symbiotic organisms, together with other reef builders, forms the skeleton of small bioherms (Senowbari-
Daryan et al., 1993).

In the Upper Jurassic sediments of eastern central Iran, especially in the Shotori Mountains - Tabas
Block, in the Esfandiar Limestone Formation, in addition to Shomovella, other benthic fossils from the
sponge family, such as Neuropota sp., Cladocorapsis sp., large foraminifera, etc., have been reported by
various researchers (Bagi and Rashidi, 2023).

2- Materials and methods

Shamovellas are scattered in the Esfandiar Formation, and no specific aggregation pattern has been
observed in this study. In this regard, 120 hand samples were collected using a hand lens at the study site
and transferred to the laboratory for supplementary studies and thin-section preparation. Also, 150 samples
were taken for thin-section preparation, and about 240 thin sections were prepared from them. More than
260 thin sections were examined with a polarizing microscope (Olympus CX31 with DP-21 camera
attachment) and a Scanning Electron Microscope (SEM). Simultaneously with the field studies, sediment
layering, facies, and mound studies, thin-section studies were conducted in the laboratory, and various
mounds were measured with a laser meter at a distance of about 5 km around the studied section. Also, a
scattered sampling of the mounds was carried out.

3- Results and discussions
In general, the following species of the genus Shomavella have been introduced so far:
e Shomavella obscurus Maslov (1956)
e Shomavella carintbiacus (eg. Hicorocodium carintbiacum Flugel, 1966)
e Shomavella morronensis Crescenti (1969)
e Shomavella gracilis Schafer and Senowbari-Darian (1983)
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e Shomavella multisiphonatus Schafer and Senowbari-Darian (1983).

The genus Shomavella is perhaps the most important symbiotic and productive group of Upper
Paleozoic reefs that first appeared in the Carboniferous. This Fossil Group is sporadic in the Lower
Carboniferous but relatively abundant in the Upper Carboniferous. During the Early-Late Permian,
Shomavella is one of the most important organisms in the Tethys Basin (Bagi & Rashidi, 2023; West,
2011).

In general, the way microbes (such as algae or cyanobacteria) grow and develop around a central core
is called Shomavella (Flugel, 1981).

In the Upper Jurassic, several problematic microfossils have been reported as microbial coatings (micro-
encrusters) and have great palacoecological value; the most important is Shamovella morronensis (Schmid
et al., 2001). The systematic status of this species is described as follows:

Order: Uncertain

Genus SHAMOVELLA Maslov (1956)

Shamovella morroensis Crescenti (1969)

S. morroensis was recognized by Cresenti (1969) as a species of the genus Shamovella, introduced by
Maslov (1956). Dragastan (1969) described it as a type of microancoid. However, Flugel (1981) considered
it to be an ancoid structure surrounding a core of foraminifera. Misiki (1979) considered S. morroensis to
be equivalent to S. obscurus, described by Maslov (1956).

The species Shamovella morronensis has been studied in more detail by Schmid (2001) and has been
described as a symbiosis of foraminifers of the family Miliolidae and cyanobacteria. Therefore, S.
morronensis has two walls: an inner and an outer wall. The outer wall is thicker than the inner wall, and its
thickness results from the activity of symbiotic cyanobacteria; the inner wall is related to the foraminifer
shell.

S. morronensis occurs in different facies, but it has been shown that this feature is valuable for
determining the depth of the sedimentary basin (Leinfelder et al., 1993). This feature is due to foraminifera's
ability to adapt to different depths in symbiosis. In colonies that form a trochospiral pattern (foraminifera-
cyanobacteria), both organisms grow simultaneously.

One of the best ways to assess the depth of this species' life is to measure the colony's outer wall. The
thickness of the wall is directly related to the light available to the cyanobacteria symbionts of the
foraminifera (Leinfelder et al., 1993). The lighter the photosynthetic cyanobacteria receive, the thicker the
outer wall of S. morroensis (the amount of light received is inversely related to the depth of the
sedimentation basin).

In shallow waters (10-20 m), the outer wall diameter may reach more than 1 mm, while in deeper waters
(120 m), the outer wall diameter reaches zero. Therefore, this group of symbionts (photosynthetic
cyanobacteria-host foraminifera) is a very suitable indicator for estimating basin depth (Felix et al., 2025;
Reinhold et al., 1996).

Examination of the shallovels of the Esfandiar Formation (in the studied section) in thin sections shows
that the wall thickness in this species varies between 0.7 and 1 mm. This outer wall thickness indicates the
shallow depth of the sedimentary basin. This feature is confirmed by other fossils used in palacoecological
interpretations, such as Dasycladaceae algae, sponges, and foraminifera.

Microencrusters, which are sometimes discussed as reef-forming, although they are placed in the
Problematic group like the Shamulas, are very useful indicators for interpreting the sedimentary
environment, especially in the Upper Jurassic (Schmid, 2001; Hongjun et al., 2025; Fiirsich et al., 2009).

The most important Upper Jurassic microencrusters are: Cyanobacteria (including Girvanella,
Cayeuxia), polychaetes (including Serpulipis, Terebella), foraminifera, bryozoa, a group of brachiopods
(thecideids), Bacinella, Koskinella, Lithocodium, and Shamovella morronensis, which are sporadically
visible in the Esfandiar Formation. However, in this study, the microencruster Shamovella morronensis and
the mounds have been studied in detail.

Mounds are small sedimentary structures found on carbonate platforms, depending on deposition rates
and nutrient content. According to the classification of James et al. (2004), mounds can be divided into
three groups: mud, microbial, and skeletal. Mud mounds, which are mainly composed of mud particles, but
microbial monads, which are often composed of ploidy or compacted micrite and are associated with
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calcareous microbialites (thrombolites, stromatolithes, leiolites) (Schmid et al., 2001). According to this
model, when sedimentation volume is close to zero, reef networks form; conversely, when sedimentation
volume is high, no monads form.

In a field survey of the mounds in the studied section, most were identified as skeletal mounds, with
dimensions ranging from 10-15 m to 2-3 m. One of the best models for estimating basin depth based on the
distribution of ferns and algae in the Upper Jurassic was presented by Dragastan et al., (1969) and Schmid
et al. (2001).

4- Conclusion

The matching of various studies in the Central Tethys with the research conducted indicates that the species
Shamovella morroensis was widespread in the Upper Jurassic in the Tethys area. However, other species
of Shamovella, in addition to their limited distribution in Upper Jurassic sediments, have been reported
from Carboniferous to Cretaceous sediments. The large foraminifera confirm the age range of this fossil,
the Tethys index species Alveosepta jaccardi, which has been reported in Middle Oxfordian to Lower
Kimmeridgian sediments so far and is also sporadically present in the limestone of the Esfandiar Formation.
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Fig. 2. Geology map of Tabas Block plus locality details. (a) Main structural units and sutures of Iran, (b) Close-up of the
study area showing the position of the studied site the Esfandiar Formation and (c) Simplified lithostratigraphy of the
upper Middle and Upper Jurassic (Esfandiar and Garedu subgroups) Tabas Block. (Wilmsen et al., 2021).
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