CORRESPONDENCE

Range extension of pyrosomes in oligotrophic waters of the Indian

Ocean

Tunicates are known to exhibit fast
growth rate by consuming phytoplankton
during their unusual blooming period'.
Hence their position in the food web is
vital for the environment. During our
regular faunal exploration under the
‘Fauna of Lakshadweep: Echinoderms’
survey on 5 February 2018, we have no-
ticed a pyrosome swarm at the subtidal
environment of Bangaram Island of Lak-
shadweep Archipelago (Figure 1 a and
b). It was identified as the giant pyro-
some, Pyrostremma spinosum (Herdman,
1888), which is found as groups of co-
lonial organisms with thousands of indi-
vidual zooids, drifted in the sub-tidal
regions at depths between 8 and 15 m.
Many pyrosome species are known to
migrate diurnally and are found mainly
in deep waters’. Their distribution pat-
tern has been reported from Northeast
Pacific to North and South Atlantic
Ocean through the Indian Ocean (North-
west Australia), Celebes Sea, Red Sea
and the Southern Ocean’. To interpret
their unusual occurrence to coincide with
the plankton bloom, the corresponding
chlorophyll a concentration was assessed
from the respective study site by down-
loading the satellite image.
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The cloud-free image of 6 February
2018 for the respective study site was
available from Sentinel-3 Ocean and
Land Colour Instrument (OLCI)* with
the spatial resolution of 300 m. Sentinel-
3 Tool kit module in Sentinel Applica-
tion Platform 6.0.10 was used for
processing the data and the respective
study area was extracted from the Senti-
nel-3 data with a swath width of
1270 km  (User  Guide — Sentinel-3
OLCI). Case-2 Regional Coast Colour
(C2RCC) module (Sentinel-3 Toolbox|
STEP)® was used to determine the chlo-
rophyll a concentration based on inverse
relation between inherent optical proper-
ties (IOPs) and the reflectance values,
thus allowing retrieval of chlorophyll a
concentration®. Further, the concentra-
tion of chlorophyll @ has been exported
as a map (Figure 1 ¢). The spatial pattern
of chlorophyll @ in and around the Ban-
garam Island waters is clearly seen. It
was observed that the maximum chloro-
phyll a concentration inside the selected
subset was 28.47mgm~” (near the
northwestern side of Bangaram Island).
Moreover, it has been estimated that as
much as about 22.05 km? area under the
selected subset of this regional water has
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Giant pyrosome, Pyrostremma spinosum from the Lakshadweep Archipe-

lago. a, b, Giant pyrosome. ¢, Chlorophyll data from Sentinel-3 OLCI.

above 15 mgm™ of chlorophyll a con-
centration. The location of the reported
species  (10.9266 N and 72.3141 E)
shows the corresponding value of chlo-
rophyll a concentration that was calcu-
lated as 17.03 mg m~ according to the
pixel value. Hence, the chlorophyll a
concentration was observed to be more
for oligotrophic waters, which corres-
ponds to and confirms the unusual occur-
rence of phytoplankton bloom that
occurred during this period.

1. Al-Sofyani, A. A., Marimuthu, N. and Wil-
son, J. J., Curr. Sci., 2013, 104(10), 1274—
1275.

2. Gauns, M., Mochemadkar, S., Pratihary,
A., Roy, R. and Naqvi, S. W. A., Zool.
Stud., 2015, 54, 3.

3. Govindarajan, A. F., Bucklin, A. and
Madin, L. P., J. Plankton Res., 2011,
33(6), 843-853.

4. https://sentinel.esa.int/web/sentinel/user-
guides/sentinel-3-olci/coverage (accessed
on 24 January 2020).

5. http://step.esa.int/main/toolboxes/sentinel-
3-toolbox/ (accessed on 24 January 2020).

6. Carsten, B., Roland, D., Marco, P., Kers-
tin, S., Sabine, E. and Ana, R., In Proc.
Living Planet Symposium, Prague, Czech
Republic, 2016, p. 6; http://articles.adsabs.
harvard.edu/pdf/2016ESASP.740E..54B

ACKNOWLEDGEMENTS. The Ministry of
Environment, Forest and Climate Change,
Government of India sponsored the survey
through the ZSI-in-house programme (F206-
22/2017-18/Tech./1314/30.01.2018; F. No.
16/7/2018-ADM, 17.01.2018). We thank the
Director, Zoological Survey of India, Kolkata
and Conservator of Forests, Environment and
Forest Department, UT of Lakshadweep for
support. We also thank Dr L. P. Madin
(Woods Hole Oceanographic Institution, USA)
for help in the identification of pyrosomes.

N. MARIMUTHU " *
S. VIGNESH KANDASAMY?
NANDINI RAY CHAUDHURY"

1Zoological Survey of India,

FPS Building, Indian Museum Complex,
Kolkata 700 016, India
*Arunachalapuram B Colony,

VI Street, 1243L,

Tirunelveli 627 011, India

3Space Applications Centre,

Indian Space Research Organisation,
Ahmedabad 380 015, India

*e-mail: marimuthu@zsi.gov.in

CURRENT SCIENCE, VOL. 120, NO. 4, 25 FEBRUARY 2021

605




<<
  /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


