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Occurrence of a cyprinid fish
(Leuciscinae) from latest Neogene
(?Pliocene) sediments of Chotanagpur
plateau, eastern India
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A compressed fossil fish bearing close resemblance to
sub-family Leuciscinae (family: Cyprinidae) is repor-
ted from latest Neogene (?Pliocene) sediments of Cho-
tanagpur plateau, eastern India. The recovered fossil
fish contains exceptionally well-preserved skeleton. It
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is characterized by compressed belly, medium-sized
head, well-preserved skull, ten caudal vertebrae, mod-
erately long vertebral spines, cycloid scales, and well-
preserved dorsal, pectoral, pelvic, anal and caudal
fins. The fossil material and associated angiospermic
flora indicate the existence of Leuciscinae and fresh-
water lacustrine environment (with intermittent fluvi-
al incursions during flood events) in the Chotanagpur
plateau during the depositional period.

Keywords: Angiospermic flora, fossil fish, freshwater,
lacustrine environment.

THE Chotanagpur Plateau in the eastern part of the Indian
peninsula, covers an area of about 75,000 sq. km with an
average elevation of 600—-800 m amsl (ref. 1). Geologi-
cally, it consists of Dharwar rocks, Archaean granites
(Singhbhum granite batholith) with some sedimentary
and metamorphic deposits of iron ore. This plateau is
blessed with rich natural resources, fertile soils and
forests rich in floristic composition. The Chotanagpur
plateau was uplifted during the Cenozoic, which was
marked by numerous geomorphic features like waterfalls,
rapids, river terraces, etc.’.

The study area, Mahuadanr valley, Chotanagpur pla-
teau Jharkhand, represents latest Neogene sedimentary
deposits of fluvial origin®*. The sediments of the area are
mainly exposed along the banks of Birha River and its
tributaries, extending about 2.6 km in length and 1.5 km
wide. The Precambrian Chotanagpur gneiss forms the
basement for the deposition of these sediments. The stra-
tigraphic sequence includes lithologies like pyroclastic
sediments, conglomerates, sandstones and shales (Figure
1). The studied sedimentary section covers a length of
about 50 m and reaches a maximum thickness of 5 m.
The lithology comprises of mostly shale and sandstone
(Figure 2). The type of shale varies from arenaceous to
clayey. The sandstone occurs interbedded between the
shale layers. Mudballs having round to elliptical shape
also occur embedded in this sandstone unit. The upper
fossiliferous unit of 0.5 m contains abundant fossil biota,
including angiosperm leaf impressions and compressions,
fruit remains, flowers, wood and fish remains. Earlier
workers have assigned a latest Neogene to this sedimen-
tary section’ . The sediments are usually regarded to be
of Pliocene age*®, but till date there is no definitive evi-
dence for the same. Prior to this report, the sedimentary
section was already studied for its vertebrate faunal con-
tent of fishes and birds®. Puri and Mishra® reported fossil
fish remains having affinity with modern fishes of the
Clupidae family from the latest Neogene sediments of
Latehar district, Jharkhand. Here we describe the remains
of a well-preserved compressed fish closely resembling
the modern fishes of sub-family Leuciscinae from the
same locality. This is an authentic record of Leuciscinae
fish from Cenozoic sediments of India. Modern Leucisci-
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nae belong to one of the main branches of cyprinids and
are further composed of secondary branches with clade
names Barilini, Rasborini, Cultrini, Acheilognathini,
Leuciscini and Phoxinini. The leuciscine has a characte-
ristic mechanism of swimming with its head lifted above
the water and its mouth opened to prey upon aquatic and
terrestrial insects.

During fieldwork (May 2019), we collected a well-
preserved fossil fish specimen with complete skeleton
from latest Neogene sediments (?Pliocene) of Mahuadanr
valley (23.40°N, 84.11°E; altitude 353 m amsl) (Figure
1)’. The fossil fish was carefully recovered using chisel
and shovel. After cleaning, macroscopic images of the
specimen were photographed using a digital camera
(Canon Power Shot A7201IS) (Figure 3). The underlying
and overlying horizons of the same formation also con-
tained numerous fossil angiospermic leaf remains. The
fossil specimen (SKBUH/PPL/JH/FHI1) is kept at the
Herbarium and Museum, Department of Botany, Sidho-
Kanho-Birsha University, Purulia, India (SKBUH). A
thorough morpho-anatomical description of the fossil
specimen is presented below.

Body moderately deep, compressed belly, length 23 cm
and width 6.5 cm; head moderate in size, skull bones
well-preserved, 2.5 cm; mouth terminal and mouth gape
oblique; parietals seemingly visible, but the structure
deformed; the abdominal vertebra disarticulated and dis-
placed anteriorly, nearly about 10 caudal vertebrae well-
preserved and articulated in a straight vertebral column,
the vertebral column almost elevated anteriorly; the ver-
tebral spines moderately long, relatively slender and
almost straight; scales cycloid; dorsal, pectoral, pelvic,
anal and caudal fins well-preserved; dorsal fin situated
closer to the base of the caudal fin and posterior to pelvic
fin that arises near the middle part of the body on dorsal
side, approximately 10 fins are visible; pectoral fin pre-
served, situated posterior to skull, short, pectoral fin rays
seemingly visible; pelvic fin situated near the ventral
body margin, nearly eight fin rays that are segmented dis-
tally; anal fin base long, situated posterior to ventral mar-
gin of body with distinct fin rays; caudal fin moderately
large, deeply forked with the upper and lower lobes of
equal length with more than thirty fin rays, segmented
from middle parts, caudal peduncle not constricted.

The above-mentioned morpho-anatomical features of
fish specimen suggest its closest resemblance to those of
the modern fish members of Leuciscinae. On the basis
of morphological description and comparison with data
on the morphology of recent Indian fishes, this fossil spe-
cimen shows resemblance to the modern genera Abramis
Cuvier, Blicca Heckel, Chondrostoma Agassiz and Leu-
ciscus Cuvier belonging to the sub-family of freshwater
fishes, Leuciscinae. However, we need more samples and
further morphometric analyses to confirm the exact
generic affinity. Imoto et al.® suggested that an ancestral
species of Leuciscinae originated in Late Cretaceous of
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Geological map (modified District Resource Map of Palamau and Garhwa, Jharkhand published under the
direction of Director General, Geological Survey of India) and fossil locality map of the area near Mahuadanr, Latehar
district, Jharkhand (modified from Toposheet No. F45A3, Survey of India).

Figure 3. a, Recovered fossil fish specimen (SKBUH/PPL/JH/I1). b,
Enlarged view of skull of fossil specimen. ¢, Enlarged view of tail
segment of fossil specimen.

Europe based on phylogenetic analysis. However, the
oldest fossil record of cyprinid identified as ‘Blicca’
croydonensis and having affinity with Leuciscinae fishes
comes from early Eocene Woolwich Beds of the London
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Basin’. However, the identification is still questionable.
An ancestral species of Leuciscinae originated in Late
Cretaceous (70.7 Mya)®. Leuciscinae were reported from
Oligocene of Europe'™''. It has been recorded from Mi-
ocene of Shanwang Formation, Shanwang, Linqu city,
Shandong Province, China'?*; Turkey" and Germany'*.
Leuciscinaec has also been reported from Pliocene of
China'’. However, there are meagre records of cyprinid
fossils from India. The fossil cyprinid fish scale comes
from the lower Palacogene (Palacocene?) sediments of
the Deccan intertrappean beds, Central India'®. Till date
there is no record of body fossil fish Leuciscini from
India. However, fossil fish evidences of other families
have been reported from Eocene sediments of Khuiala
Formation of the Jaisalmer Basin, Vastan lignite mine,
Panandhro lignite mine, western India'”'® and freshwater
Siwalik deposits (Plio-Pleistocene) of north western
India®®?'. Marine fishes (Decapterus (?) mizoramiensis,
Pentaprion sahnii and Bothus (?) bhubanicus) were rec-
orded from Miocene sediments of Surma Group, Mizo-
ram, North East India®*. The fish specimen described here
is morphologically different from the aforementioned
fossil fishes from India, and shows closest resemblance to
the modern fish members of Leuciscinae.

Leuciscinae fishes being intolerant to salt water are
mainly restricted to freshwater’®. So, the present evi-
dence of fossil cyprinid may reflect existence of fresh-
water lacustrine environment. The fish specimen was
found associated with prolific and diversified tropical
angiospermic plant remains. Plant remains are
represented by abundant dicot and monocot leaves, fruit
and wood remains. In addition, evidence of abundant
aquatic grasses from the fossil locality also suggests a
freshwater environment of deposition. So, the presence of
tropical terrestrial plants and freshwater vertebrate re-
mains suggests mixing of fauna and flora in fully shallow
freshwater conditions. More in-depth anatomical study is
necessary for identification of the specimen up to genus
as well as species level. Further, geochemical analysis of
body parts of the fish remains is yet to be done. We hope
that this study provides a launching pad for further
detailed studies of the newly collected materials which
will provide a clear picture of their morphology, phylo-
geny and palacobiogeographical implications in a not-
too-distant future.

1. Karan, P. P., Economic regions of Chota Nagpur, Bihar, India.
Econ. Geogr., 1953, 29, 216-250.

2. Kailasam, L. N., Plateau uplift in peninsular India. Tectonophys-
ics, 1979, 61, 243-269.

3. Puri, S. N. and Mishra, V. P., On the find of Upper Tertiary plant,
fish and bird fossils near Rajdanda, Palamau district, Bihar. Rec.
Geol. Surv. India, 1982, 112, 55-58.

4. Hazra, T. et al., Latest Neogene monsoon of the Chotanagpur
Plateau, eastern India, as revealed by fossil leaf architectural
signatures. Palaeogeogr., Palaeoclimatol., Palaeoecol., 2020;
https://doi.org/10.1016/j.palaco0.2020.109641

1370

5. Guleria, J. S., Neogene vegetation of peninsular India. Palaeobo-
tanist, 1992, 40, 285-311.

6. District Resource Map of Palamau and Garhwa, Jharkhand pub-
lished under the direction of Director General, Geological Survey
of India, 2002.

7. Toposheet No. F45A3, Surveyor General of India, Survey of
India, Dehradun, Government of India copyright, 2009.

8. Imoto, J. M. et al., Phylogeny and biogeography of highly diver-
ged freshwater fish species (Leuciscinae, Cyprinidae, Teleostei)
inferred from mitochondrial genome analysis. Gene, 2013, 514,
112-124.

9. Cavender, T. M., The fossil record of the Cyprinidae. In Cyprinid
Fishes, Springer, Dordrecht, the Netherlands, 1991, pp. 34-54.

10. Gaudant, J., New Research on Cyprinidae (teleost fish) Oligocenes
of Limagnes. Geobios, 1984, 17, 659-666.

11. Sytchevskaya, E. K., Paleogene freshwater fish fauna of the USSR
and Mongolia. Trudy Paleontol. Inst. Akod. Nauk. SSSR, 1986, 29,
1-157 (in Russian).

12. Tchang, T. L., Notes on a fossil fish from Shanxi. Bull. Geol. Soc.
China, 1933, 12, 467-468.

13. Paicheler, J. C., Broin. F. deo Gaudant, G., Mourer-Chauvire, C.,
Rage. J. C. and Vergnaud-Grazzini. C., Le Bassin Lacustre Mi-
octme de Bes-Konak (AnatolieTurquie): Geologie et introduction
a la paleontologie des vertebres. Geobios (Lyon), 1978, 11, 43-65.

14. Gaudant, J., Mise au point sur I’ichthyofaune miocene d’Ohningen
(Baden, Allemagne). C.R. Hebd. Seanc. Acad. Sci. Paris, 1980,
291D, 1033-1036.

15. Liu, H. T. and Su, T., Pliocene fishes from the Yushe basin, Shansi.
J. Vertebr. Paleontol., 1962, 6, 20.

16. Hora, S. L., On fossil fish scales from the Intertrappean beds at
Deothan and Kheri, Central Provinces, Rec. Geol. Surv. India,
1938, 73, 267-294.

17. Kumar, K., Rana, R. S. and Singh, H., Fishes of the Khuiala
Formation (Early Eocene) of the Jaisalmer Basin, Western Raja-
sthan, India. Curr. Sci., 2007, 93, 553-559.

18. Bajpai, S. and Kapur, V. V., Oldest known gobiids from Vastan
Lignite Mine (early Eocene), District Surat, Gujarat. Curr. Sci.,
2004, 87, 433-435.

19. Bajpai, S. and Thewissen, J. G. M., Vertebrate fauna from
Panandhro lignite field (Lower Eocene), District Kachchh, western
India. Curr. Sci., 2002, 82, 507-509.

20. Sahni, A. and Khare, S. K., A middle Siwalik fish fauna from
Ladhyani (Haritalyangar), Himachal Pradesh. Biol. Mem., 1977, 2,
187-221.

21. Kundal, S. N. and Prasad, G. V. R., Late Pliocene—Early Pleisto-
cene microvertebrates from the Upper Siwalik Subgroup of
Jammu, Jammu and Kashmir, India. Earth Sci. India, 2011, 4,
143-158.

22. Tiwari, R. P. and Bannikov, A. F., Early Miocene marine fishes
from the Surma Group, Mizoram India. Bull. Civic. Mus. Nat.
Hist. Verona Geol. Paleontol. Preist., 2001, 25, 11-26.

23. Sousa-Santos, C., Jesus, T. F., Fernandes, C., Robalo, J. I. and
Coelho, M. M., Fish diversification at the pace of geomorphologi-
cal changes: evolutionary history of western Iberian Leuciscinae
(Teleostei: Leuciscidae) inferred from multilocus sequence data.
Mol. Phylogenet. Evol., 2019, 133, 263-285.

ACKNOWLEDGEMENTS. M.H., T.H. and M.A.K. thank the
Department of Botany, Sidho-Kanho-Birsha University, Purulia for
providing infrastructural facilities for this work. S.B. thanks the Centre
of Advanced Study (Phase-VII), Department of Botany, University of
Calcutta, Kolkata for providing the necessary facilities for this study.

Received 5 April 2020; revised accepted 12 August 2020

doi: 10.18520/cs/v119/i8/1367-1370

CURRENT SCIENCE, VOL. 119, NO. 8, 25 OCTOBER 2020




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


