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Abstract

Colombian brachiopod faunas have not been studied extensively. Only three brachiopod species have been reported from 

the Colombian Caribbean Sea so far, namely Argyrotheca barrettiana (Davidson, 1866), Terebratulina latifrons Dall, 

1920, and the cosmopolitan Platidia anomioides (Scacchi & Philippi, 1844). In this work, brachiopods collected from 

deep-water environments (90–250 m) off the San Bernardo Archipelago, collected during the MARCORAL cruise, are 

examined. The studied material consists of four species, two of which are new records for Colombia: Terebratulina cailleti 

Crosse, 1865 and Tichosina plicata Cooper, 1977. The genus Tichosina belongs to the family Terebratulidae and compris-

es twenty extant species occurring across the Caribbean. Based on a revision of published descriptions and illustrations, 

we synonymize Tichosina bullisi Cooper, 1977 and Tichosina dubia Cooper, 1977 with Tichosina plicata Cooper, 1977. 

Remarkably, apart from reports from southern Guiana, T. plicata is restricted to the margins of the Caribbean plate.
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Introduction

The brachiopod faunas of the Tropical Western Atlantic have been studied by several authors over the previous 
century. The first extensive reports based on material dredged around the Caribbean were completed by Dall (1920) 
and Davidson (1866). Cooper (1977) published the most complete review of modern brachiopods from this region 
based principally on material collected by the U.S. Coast Survey vessel Blake (late 1870s), U.S. Fish Commission 
Albatross (1880s), R/V Oregon and R/V Oregon II (1950’s to 1970s), R/V Gerda (1960s) and R/V Pillsbury (1960s 
and 70s) campaigns (see also Lutz & Ginsburg 2007). Cooper (1977) provided descriptions of more than thirty new 
species, some of which are most probably synonymous (Logan 1987; Harper et al. 1997; Harper 2002; Harper & 
Donovan 2007). In a more recent study, Logan (1990) compiled a list of brachiopods collected by several Dutch 
expeditions in the Caribbean Sea which extended the geographic range of a number of brachiopod species in the 
region. The southwestern Caribbean brachiopod faunas, particularly those from Colombia, have been poorly 
studied. Cooper (1977) provided the first reference to brachiopod species in the Colombian Caribbean: 
Argyrotheca barrettiana (Davidson, 1866) from the San Bernardo Islands, Terebratulina latifrons Dall, 1920 from 
the Guajira Peninsula, and the cosmopolitan Platidia anomioides (Scacchi & Philippi, 1844) occurring northwest 
of Punta Piedras (Cordoba). The record of A. barrettiana in the Gulf of Darien by Cooper (1977) remains equivocal 
because this name has been associated with Panamanian and Colombian locations. In a preliminary report based on 
limited material, Rojas et al. (2009) identified the brachiopod genera Tichosina, Terebratulina and Argyrotheca off 
the San Bernardo Archipelago. The purpose of this paper is to describe the brachiopod fauna from deep-water 
environments off this Archipelago. The material studied was collected during the MARCORAL cruise carried out 
Accepted by D. Lee: 11 Dec. 2014; published: 23 Jan. 2015  55



Acknowledgments

Mónica López (Laboratorio de Microscopía Electrónica de Barrido, Universidad Nacional de Colombia) and 
Camilo Paez are thanked for the acquisition of SEM images and photographic images, respectively. AR thanks 
Michal Kowalweski and Roger Portell, both from the Florida Museum of Natural History, for their support. Thanks 
to Richard Hulbert and John Slapcinsky for his comments on an earlier version of the MS. Thanks to Michala 
Schaye who kindly improved the English of the MS. AR is grateful to Elizabeth Sandoval for her continuous 
support. Thanks to the reviewers Maria Aleksandra Bitner, David A. T. Harper and the editor Daphne E. Lee for 
their suggestions that improved the final MS. AR was supported by a R. Jerry Britt, Jr. Paleobiology Scholarship 
from the Florida Museum of Natural History, and the Jon L. and Beverly A. Thompson Endowment. Thanks to 
Nadia Santodomingo and Javier Reyes who led projects on deep-sea corals in Colombia. Inger Daniel supported by 
sorting samples in the laboratory. MARCORAL project was funded by Invemar - Colciencias (Project Code 2115-
09-16649).

References

Álvarez, F., Brunton, C.H.C. & Long, S.L. (2008a) Megathyrididae loop: a simple complication. In: Harper, D.A.T., Long, S.L. 
& Nielsen, C. (Eds.), Brachiopoda: fossil and recent. Fossils and Strata, 54, pp. 289–297. 

Álvarez, F., Brunton, C.H.C. & Long, S.L. (2008b) Loop ultrastructure and development in Recent Megathiridoidea, with 
description of a new genus, Joania (type species Terebratula cordata Risso, 1826). Earth and Environmental Science 

Transactions of the Royal Society of Edinburgh, 98, 391–403.
Asgaard, U. & Stentoft, N. (1984) Recent micromorph brachiopods from Barbados: Palaeoecological and evolutionary 

implications. Géobios Mémoire Special, 8, 29–33.  
http://dx.doi.org/10.1016/S0016-6995(84)80153-9

Atkins, D. (1960) The ciliary feeding mechanism of Megathyridae (Brachiopoda), and the growth stages of the lophophore. 
Journal of the Marine Biological Association of the United Kingdom, 39, 459–479.  
http://dx.doi.org/10.1017/S0025315400013485

Bitner, M.A., Logan, A. & Gischler, E. (2008) Recent brachiopods from the Persian Gulf and their biogeographical 
significance. Scientia Marina, 72, 279–285. 

Brunton, C.H.C., Cocks, L.R.M. & Dance, S.P. (1967) Brachiopods in the Linnaean Collection. Proceedings of the Linnean 

Society of London, 178, 161–183. 
http://dx.doi.org/10.1111/j.1095-8312.1967.tb00972.x

Cooper, G.A. (1954) Brachiopoda occurring in the Gulf of Mexico. In: Galtsoff, P. (Ed.), Gulf of Mexico, Its Origin, Waters and 
Marine Life. Fishery Bulletin of the Fish and Wildlife Service, 55, pp. 363–365.

Cooper, G.A. (1977) Brachiopods from the Caribbean Sea, Gulf of Mexico and Adjacent Waters. Studies in Tropical 

Oceanography, 14, 1–211.
Cooper, G.A. (1983) Tertiary and Cretaceous Brachiopods from Cuba and the Caribbean. Smithsonian Contributions to 

Paleobiology, 37, 1–45. 
http://dx.doi.org/10.5479/si.00810266.50.1

Crosse, H. (1865) Description d’espèces nouvelles de Guadeloupe: Terebratulina cailleti, Murex abyssicola, Fusus schrammi, 
Pleurotoma jelskii, P. antillarum, Astralium Guadeloupense. Journal de Conchyliologie, 13, 27–38. 

Dall, W.H. (1920) Annotated list of the Recent Brachiopoda in the collection of the United States National Museum, with 
descriptions of thirty-three new forms. Proceedings of the United States National Museum, 57, 261–377.  
http://dx.doi.org/10.5479/si.00963801.57-2314.261

Davidson, T. (1866) Notes on some recent Brachiopoda dredged by the late Lucas Barrett off the north-east coast of Jamaica. 
Proceedings of The Zoological Society, 34, 102–104. 

Emig, C.C., Bitner, M.A. & Álvarez, F. (2013) Phylum Brachiopoda. Zootaxa, 3703 (1), 75–78.  
http://dx.doi.org/10.11646/zootaxa.3703.1.15

Endo, K. & Curry, G. (1991) Molecular and morphological taxonomy of a Recent brachiopod genus Terebratulina. In: 
MacKinnon, D.I., Lee, D.E. & Campbell, J.D. (Eds.), Brachiopods through time. A. A. Balkema, Rotterdam, pp. 101–108. 

Harper, D.A.T. (2002a) Fossil Brachiopoda of the Caribbean region: biodiversity patterns. In: Jackson, T.A. (Ed.), Caribbean 

Geology into the 3rd Millennium. Transactions of the 15th Caribbean Geological Conference, 29th June-2nd July, 1998. 
The Press, University of the West Indies, Kingston, pp. 139–148. [Jamaica]

Harper, D.A.T. & Donovan, S.K. (2007) Fossil brachiopods from the Pleistocene of the Antilles. Scripta Geologica, 135, 
213–240. 

Harper, D.A.T., Donovan, S.K. & Portell, R. (1997) The brachiopods Tichosina and Terebratulina from the Miocene of 
Jamaica. Caribbean Journal of Science, 33, 117–119. 
ROJAS ET AL.62  ·  Zootaxa 3914 (1)  © 2015 Magnolia Press

http://dx.doi.org/10.1016/S0016-6995(84)80153-9
http://dx.doi.org/10.1016/S0016-6995(84)80153-9


Logan, A. (1987) Neogene paleontology in the northern Dominican Republic, 6. The phylum Brachiopoda. Bulletins of 

American Paleontology, 93, 44–55. 
Logan, A. (1990) Recent Brachiopoda from the Snellius and Luymes expeditions to the Surinam-Guyana shelf, Bonaire-

Curacao, and Saba bank, Caribbean Sea, 1966 and 1969–1972. Zoologische Mededelingen, 63, 123–136. 
Logan, A. & Bitner, M.A. (2013) New records of Recent Brachiopoda from the Red Sea with a description of a new species. 

Zootaxa, 3746 (1), 161–174.  
http://dx.doi.org/10.11646/zootaxa.3746.1.7

Lutz, S. & Ginsburg, R. (2007) State of deep coral ecosystems in the Caribbean Region: Puerto Rico and the U.S. Virgin 
Islands. In: Lumsden, E., Hourigan, T., Bruckner, A. & Dorr, G. (Eds.), The State of Deep Coral Ecosystems of the United 

States. NOAA Technical Memorandum CRCP-3. National Oceanic and Atmospheric Administration, Silver Spring, pp. 
307–365. 

MacKinnon, D. I. & Lee, D.E. (2006) Loop morphology and terminology in Terebratulida. In: Kaesler, R.L. (Ed.), Treatise on 

Invertebrate Paleontology, Part H, Brachiopoda (revised). Vol. 5. Rhynchonelliformea (part). Geological Society of 
America and University of Kansas Press, Lawrence, pp. 1974–1993.

Oyen, C., Fountain, R., Portell, R. & McClellan, G. (2000) Occurrence of Plio-Pleistocene phosphatic macro-invertebrates from 
the Upper West Florida Slope, Eastern Gulf of Mexico. Bulletin of the Florida Museum of Natural History, 42, 219–252. 

Rojas, A., Patarroyo, P. & Gracia, A. (2009) Preliminary report of Recent brachiopods from the Colombian Caribbean Sea. 
Geología Colombiana, 34, 123–126. 

Reyes, J., Santodomingo, N., Gracia, A., Borrero-Pérez, G., Navas, G., Mejía-Ladino, L.M., Bermúdez, A. & Benavides, M. 
(2005) Southern Caribbean azooxanthellate coral communities off Colombia. In: Freiwald, A. & Roberts, J.M. (Eds.), 
Cold-water Corals and Ecosystems. Springer-Verlag, Berlin/Heidelberg, pp. 309–330.

Santodomingo, N., Reyes, J., Gracia, A., Martinez, A., Ojeda, G. & Garcia, C. (2007) Azooxanthellate Madracis coral 
communities off San Bernardo and Rosario Islands (Colombian Caribbean). In: George, R.Y. & Cairns, S.D. (Eds.), 
Conservation and adaptive management of seamount and deep-sea coral ecosystems. University of Miami - Rosenstiel 
School of Marine and Atmospheric Science, Miami, pp. 273–287. 

Simoes, M.G., Kowalewski, M., Mello, L.H.C., Rodland, D.L. & Carroll, M. (2004) Recent brachiopods from the southern 
Brazilian shelf: palaeontological and biogeographical implications. Palaeontology, 47, 515–533.  
http://dx.doi.org/10.1111/j.0031-0239.2004.00383.x
 Zootaxa 3914 (1)  © 2015 Magnolia Press  ·  63BRACHIOPODS FROM OFF THE SAN BERNARDO ARCHIPELAGO


	Abstract
	Introduction
	Material and methods
	Systematics
	Order Terebratulida Waagen, 1883
	Superfamily Terebratuloidea Gray, 1840
	Family Terebratulidae Gray, 1840
	Subfamily Tichosininae Cooper, 1983
	Genus Tichosina Cooper, 1977
	Tichosina plicata Cooper, 1977
	Superfamily Cancellothyridoidea Thomson, 1926
	Family Cancellothyrididae Thomson, 1926
	Subfamily Cancellothyridinae Thomson, 1926
	Genus Terebratulina d’Orbigny, 1847
	Terebratulina latifrons Dall, 1920
	Terebratulina cailleti Crosse, 1865
	Suborder Terebratellidina Muir-Wood, 1955
	Superfamily Megathyridoidea Dall, 1870
	Family Megathyrididae Dall, 1870
	Genus Argyrotheca Dall, 1900
	Argyrotheca barrettiana (Davidson, 1866)
	Taxonomic discussion on Tichosina species
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




