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ABSTRACT
In the present study, 23 species belonging to 8 Families and 3 orders of benthic foraminifera have been
identified. Among them, intra and intergeneric fusion of Peneroplis planatus, Peneroplis pertusus and Coscinospira
hemprichii have been observed by Light microscopic, SEM and EDAX studies. Abnormal Shell growth of
Peneroplidae revealed that shell abnormalities are common in foraminiferal species due to changes in environmental
conditions.
Keywords: Cross breeding, Coscinospira hemprichii, Peneroplis sp, SEM studies

INTRODUCTION
Foraminiferans are unicellular, shelled
microorganisms, they are ubiquitous and are found as
both planktonic and benthic forms in the marine
ecosystem. Their ecological parameters, such as salinity
variations, temperature, solubility of calcium carbonate,
dissolved oxygen, illumination, anthropogenic heavy
metal pollution or heavy metals carried by groundwater
are suggested to cause the abnormal test development in
foraminifers (Boltovskoy et al. 1991; Yanko et al. 1998;
Stouff et al., 1999a, 1999b; Geslin et al. 2002; Elberling
et al. 2003). In some foraminiferal assemblage studies
conducted along the peneroplid specimens have been
observed to be locally common (Mothilal and
Ramanujam 2012). The abnormal peneroplids described
herein may have formed by fusion of gametes from
intergeneric individuals. The gametes of Peneroplis
pertusus and Peneroplis planatus could have been
combined with those Coscinospira hemprichii (Meric et
al. 2008). In the present study abnormal growth of
foraminifera collected from South Andaman has been
studied by using SEM and EDAX.

MATERIALS AND METHODS
Samples were collected closely adjacent to
reefs in the North Bay (5m depth), Sisostris Bay (7m
depth), Carbyn’s Cove (15m depth), Chidiyatapu (5m
depth) and Wandoor (7m depth) in South Andaman
Island, India (Fig: 1).
To study the common stress response of reef
dwelling foraminiferal assemblages to the natural and
human induced disturbances such as temperature,
sedimentation, inorganic nutrients and solar radiation,
samples were collected from the reefs in the North Bay
(5m depth) Sisostris Bay (7m depth) Carbyn’s Cove
(15m depth), Chidyatapu beach (5m depth) in Andaman
Sea, and Wandoor beach. (7m depth) in Bay of Bengal,
South Andaman, India.
Samples were collected through Van veen grab
sampler subsequently treated with Rose Bengal dye to
distinguish living and deceased species. Specimens
were collected by hand in aseptic conditions after
sieving and drying of the sediment samples, and
preserved in paleontological slides.
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Calcarina calcar (d’Orbigny), Calcarina spengleri
(Gmelin), Calcarina hispidus (Brady) Coscinospira
hemprichii (Ehrenberg) have been collected from the
study areas of North Bay, Sisostris Bay, Carbyns’ Cove
and Chidiyatapu from the Andaman Sea and Wandoor
from the Bay of Bengal. Abnormal growth of
Peneroplis pertusus, Peneroplis planatus and
Coscinospira hemprichii have been observed under
ESEM and EDAX (Fig 2 & 3).

Fig 1: Sampling sites of South Andaman
Using Stereoscopic Binocular Microscope (NikonSMZ1500), species were identified and photographed.
FEI Quanta 200 Environmental Scanning Electron
Microscope (ESEM) with Energy-Dispersive X-ray
Spectroscopy (EDAX EDS) system was used to study
the variety of anomalous ultra-features and chemical
characteristics of foraminiferal species. In this system,
the EDAX is attached with SEM that enables the
analysis of elemental composition and also the ultrastructure of foraminiferal samples. For that, specimens
were rinsed with deionised water and air dried on
paleontological slides. Then the specimens were
mounted on aluminium SEM stubs using double-sided
adhesive tabs. In this study the characteristic of an
element with atomic structure is identified uniquely
from one another in the form of EDX spectrum along
with ultra-structures of the same species.
RESULT
Totally, 23 species belonging to 8 Families
and 3 orders of benthic foraminifera have been
identified from 5 sampling sites of South Andaman
Island. Order: Textularia conica (d’Orbigny),
Siphotextularia
(nov),
Textularia
agglutinans
(d’Orbigny);Quinqueloculina intricate (Terquem),
Quinqueloculina granulocostata, Quinqueloculina
boueana, Quinqueloculina Lamarckiana (d’Orbigny),
Quinqueloculina parkeri (Brady), Quinqueloculina
vulgaris, Nodobaculariella convexiuscula (Brady),
Spiroloculina foveolata, Spiroloculina antillarum
(d’Orbigny), Spiroloculina communis (Cushman),
Spiroloculina depressa (d’Orbigny), Spiroloculina
henbesti (Petri), Spiroloculina angulata (Cushman),
Peneroplis planatus (Fichteland Moll), Peneroplis
pertusus (Forskal), Monalysidium politum (Chapman),
Journal of Terrestrial and Marine Research

Fig 2: 1.Peneroplis pertusus, 2- Peneroplis planatus, 3Coscinospira hemprichii, 4- Coscinospira hemprichii 5Aperture of Coscinospira hemprichii 100μm, 6Aperture of Coscinospira hemprichii 40μm, 7Aperture of Peneroplis planatus 1000μm, 8- Aperture
of Coscinospira hemprichii 100μm

Fig 3: 1. Peneroplis pertusus and Coscinospira
hemprichii, 2- Peneroplis planatus and Coscinospira
hemprichii
DISCUSSION
Abnormal foraminiferal shells are measured to
be markers of stressed environment, and some species
are used as biomarkers to assess the anthropogenic
pollution. The changes in the salinity of seawater could
result in morphological anomalies in benthic
foraminifer tests (Mothilal and Ramanujam 2013a,
2013b).The ratios of abnormal to normal foraminiferal
shells can also be experimental in environments
confined from human interaction. In this study, a rich
foraminiferal assemblage represented by 31 species
were observed. Morphologically abnormal individuals
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were also abundantly observed, mainly in Peneroplids.
Examples of abnormal togetherness in Peneroplidae
between Coscinospira hemprichii- Peneroplis pertusus,
Coscinospira hemprichii- Peneroplis planatus and
Vertebralina striata-Coscinospira hemprichii have been
previously reported (Meriç et al. 2008; Meriç et al.
2009). However, the specimen from North Bay
exhibited togetherness between Peneroplis pertususPeneroplis planatus. Juvenile of Peneroplis planatus
might have been fused with Peneroplis pertusus
juvenile. This interaction is called as intrageneric as
two different species of same genus are interacted or
intergeneric interaction of Peneroplis planatus juvenile
attached with the Coscinospira hemprichii.
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