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Editorial on the Research Topic

Scientific approaches for the conservation and sustainable use of
precious coral resources

Precious corals: resources threatened
by fisheries

The history of the human use of precious corals finds its origins in the
Mediterranean region. Based on studies of Neolithic sites in Italy, Switzerland and
Spain, it is hypothesised that the Mediterranean red coral Corallium rubrum (Linnaeus,
1758) was already in use by the end of the 6™ millennium BC (Borrello et al., 2012).
Furthermore, a ship containing precious coral fragments dating back to the late 6™
century BC was excavated at a site in Marseille, France, indicating that ship-based coral
fishing was practised at that time (Pomey, 2000). In modern times, coral fishing
began in Japanese waters in the 1870s, in Taiwanese waters in the 1920s, and
around Midway and the Hawaiian Islands in the late 1960s (Iwasaki, 2010). Today,
coral fisheries are present in the Mediterranean Sea and Japanese and Taiwanese
waters. Until recently, coral fisheries have repeatedly sought out new fishing grounds,
exhausted them and moved on to the next one. This primitive exploitation strategy has
led to a decline in resources, resulting in the listing of C. rubrum as Endangered (EN)
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on the IUCN Red List of Anthozoans in the Mediterranean Sea and
the Japanese red coral, pink coral and white coral as Near
Threatened (NT) on the Red List of the Ministry of the
Environment in Japan. In addition, Chinese precious corals are
listed in Appendix IIT of CITES.

With precious coral resources currently under increasing
fishing pressure due to rising prices, the management and
restoration of resources are urgent issues. However, the scientific
knowledge needed to address these problems is lacking. This
Research Topic, entitled “Scientific Approaches for the
Conservation and Sustainable Use of Precious Coral Resources”
was conceived as an opportunity to consolidate biological and
ecological knowledge on this subject. Contributing researchers
Kise et al. conducted a population genetic analysis using genome-
wide single-nucleotide polymorphisms (SNPs) of Japanese red coral
C. japonicum (Kishinouye, 1903) in Japanese waters and showed
that gene flow was widely maintained in the geographic range.
However, larval dispersal simulations revealed the existence of
populations with limited interactions with other populations.
Yamada et al. estimated the growth rates of C. japonicum, pink
coral Pleurocorallium elatius (Ridley, 1882) and white coral P.
konojoi (Kishinouye, 1903) using the *'°Pb method and found
that their radial growth rates (diameter) were 0.21-0.36 mm/year,
0.36 mm/year, and 0.36-0.60 mm/year, respectively. The knowledge
needed to manage coral resources in Japan is scarce, and resource
management lags behind that in the Mediterranean Sea (Iwasaki,
2019). These results can therefore contribute to the understanding
of population dynamics, resource management and extinction risk
assessment for Japanese precious coral populations.

New threats

In an age of global changes, precious corals and the
environment they live in are facing new threats. Mass mortalities
of C. rubrum due to ocean heatwaves have already occurred in
shallow waters in the Mediterranean Sea (Cerrano et al., 2000;
Garrabou et al., 2001; Garrabou et al., 2009). Multiple climatic
hazards (increased sea temperatures, acidification, decreases in
oxygen and POC flux) affect the seamount ecosystems and slope
ecosystems where precious corals are distributed. These hazards are
expected to diminish the habitat quality of cold-water corals in
seamount ecosystems. Moreover, an expansion of oxygen minimum
zones due to oxygen decrease is expected to affect the biodiversity
and distribution of organisms in slope ecosystems (Bindoff et al.,
2019). Due to the high solubility of their high-magnesium calcite
skeleton, precious corals are susceptible to acidification.
Experiments rearing C. rubrum in acidified seawater showed a
decrease in biocalcification, growth rates and polyps’ feeding
activity (Bramanti et al., 2013; Cerrano et al,, 2013; Le Goff
et al., 2017).

In this Research Topic, Toma et al. analysed data from 624 ROV
dives conducted at depths of 40-1825 m in the waters around Italy.
They reported that C. rubrum populations were exposed to stressful
situations throughout the study area and that mortality in
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mesophotic zones was mainly due to mechanical entanglement by
non-selective fishing gear, used not only in the past but also,
illegally, today (Cattaneo-Vietti et al, 2017). They also reported
the occurrence of recent mass mortality events at depths of 70-200
m, raising the issue of determining the cause of death. Giordano
et al. studied in detail the skeletogenesis in the early stages of C.
rubrum and found that the first sclerites appear at least 12 days after
larval settlement, which is associated with a high CaCO; production
rate, and that sclerites are formed in 3-4 days. Since ocean
acidification affects the early life stages of species (Kurihara, 2008;
Cohen et al., 2009), this study is a significant contribution to
understanding the potential effects of future pH changes. Finally,
Yoshimura et al. conducted high-precision Sr isotope
measurements on the skeletons of several precious corals at
depths of 30-1500 m in the Pacific Ocean and found that the
stable isotope ratio of Sr (8%8Sr) remained almost constant
regardless of the locality and depth of the coral and was not
affected by changes in the partition coefficient (Kg), i.e., the
skeletal and seawater Sr/Ca ratios. These results demonstrate a
pathway to accurately reconstructing past seawater stable Sr isotope
ratios and provide fundamental insight into marine environmental
variability and the incorporation of trace elements into the
carbonate skeletons of precious corals.

Future issues

While research on the effects of the above-mentioned fishing
impact and multiple climatic threats on the occurrence, abundance
and resilience of precious coral resources is vital, exploratory studies
are still essential to fully ascertain the distribution of precious coral
species in the oceans, particularly in deep waters. With the
development of various offshore activities (oil and gas extraction,
mining, construction, etc.), research on precious corals and the
conservation of these representative inhabitants of vulnerable
marine ecosystems are increasingly important issues. The demand
for precious corals and the prices they command as jewelry will
affect the collection and, consequently, the fate of these species.
These factors highlight the importance of the institution of Marine
Protected Areas (MPAs) not only along coastal waters but also at
mesophotic and bathyal depths, where many coral populations are
found. In this regard, with over twenty years of protection in the
Portofino MPA (Ligurian Sea, Mediterranean Sea), the shallow-
water red coral populations have shown a clear recovery
(Bavestrello et al., 2015).

Not only natural scientific research but also sociological and
economic research on precious corals as marine products is
essential. In addition, research on the actual situation of
commercial distribution and trade controls is necessary for the
effective implementation of CITES regulations. Furthermore,
precious corals, which have been used worldwide since prehistoric
times for ornaments, jewelry and medicines, provide a rich subject
for research on material culture (Lacey, 2016; Iwasaki, 2021). The
editors hope this Research Topic will spark the interest of a wide
range of researchers and inspire ongoing studies of precious corals.

frontiersin.org


https://doi.org/10.3389/fmars.2023.1052033
https://doi.org/10.3389/fmars.2023.1091594
https://doi.org/10.3389/fmars.2022.1073214
https://doi.org/10.3389/fmars.2023.1052854
https://doi.org/10.3389/fmars.2023.1052854
https://doi.org/10.3389/fmars.2022.1045909
https://doi.org/10.3389/fmars.2023.1285833
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Iwasaki et al.

Author contributions

NI: Writing - original draft. GB: Writing - review & editing.
MB: Writing - review & editing. HH: Writing — review & editing.
YT: Writing — review & editing.

Acknowledgments

We thank the contributing authors, reviewers and the Frontiers
in Marine Science editorial staff for their support in producing this
Research Topic.

References

Bavestrello, G., Bo, M., Bertolino, M., Betti, F., and Cattaneo-Vietti, R.
(2015). Long-term comparison of structure and dynamics of the red coral
metapopulation of the Portofino Promontory (Ligurian Sea): a case-study for a
Marine Protected Area in the Mediterranean Sea. Mar. Ecol. 36 (4), 1354-1363.
doi: 10.1111/maec.12235

Bindoff, N. L., Cheung, W. W. L., Kairo, J. G., Aristegui, J., Guinder, V. A., Hallberg,
R, etal. (2019). “Changing ocean, marine ecosystems, and dependent communities,” in
IPCC Special Report on the Ocean and Cryosphere in a Changing Climate. Eds. H.-O.
Portner, D. C. Roberts, V. Masson-Delmotte, P. Zhai, M. Tignor, E. Poloczanska, et al
(Cambridge, UK and New York: Cambridge University Press), 447-587. doi: 10.1017/
9781009157964.007

Borrello, M., Bosch, J., De Grossi, J., Estrada, A., Esteve, X., Gorgoglione, M., et al.
(2012). Les parures neoltihiques de corail (Corallium rubrum L.) en Europe occidental.
Riv. di Sci. Preist. 62, 67-82.

Bramanti, L., Movilla, J., Guron, M., Calvo, E., Gori, A., Dominguez-Carrio, C., et al.
(2013). Detrimental effects of ocean acidification on the economically important
Mediterranean red coral (Corallium rubrum). Glob. Change Biol. 19, 1897-1908.
doi: 10.1111/gcb.12171

Cattaneo-Vietti, R., Bavestrello, G., Bo, M., Canese, S., Vigo, A., and Andaloro, F.
(2017). Illegal ingegno fishery and conservation of deep red coral banks in the Sicily
Channel (Mediterranean Sea). Aquat. Conserv.: Mar. Freshw. Ecosyst. 27 (3), 604-616.
doi: 10.1002/aqc.2731

Cerrano, C., Bavestrello, G., Bianchi, C. N., Cattaneo-Vietti, R., Bava, S., Morganti,
C., et al. (2000). A catastrophic mass-mortality episode of gorgonians and other
organisms in the Ligurian Sea (North-western Mediterranean), summer 1999. Ecol.
Lett. 3, 284-293. doi: 10.1046/j.1461-0248.2000.00152.x

Cerrano, C., Cardini, U., Bianchelli, S., Corinaldesi, C., Pusceddu, A., and Danovaro,
R. (2013). Red coral extinction risk enhanced by ocean acidification. Sci. Rep. 3, 1-7.
doi: 10.1038/srep01457

Cohen, A. L., Mccorkle, D. C,, De Putron, S., Gaetani, G. A., and Rose, K. A.
(2009). Morphological and compositional changes in the skeletons of new coral
recruits reared in acidified seawater: Insights into the biomineralization response

Frontiers in Marine Science

03

10.3389/fmars.2023.1285833

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

to ocean acidification. Geochem. Geophys. Geosyst. 10:1-12. doi: 10.1029/
2009GC0024111

Garrabou, J., Coma, R., Bensoussan, N., Bally, M., Chevaldonné, P., Cigliano, M.,
et al. (2009). Mass mortality in Northwestern Mediterranean rocky benthic
communities: effects of the 2003 heat wave. Glob. Change Biol. 15, 1090-1103.
doi: 10.1111/j.1365-2486.2008.01823.x

Garrabou, J., Perez, T., Sartoretto, S., and Harmelin, J. G. (2001). Mass mortality
event in red coral Corallium rubrum populations in the Provence region (France,
NW Mediterranean). Mar. Ecol. Prog. Ser. 217, 263-272. doi: 10.1111/j.1365-
2486.2008.01823.x

N. Iwasaki (Ed.) (2010). A biohistory of precious corals: Scientific, cultural and
historical perspectives (Hadano: Tokai University Press).

Iwasaki, N. (2019). “Asian regional report on the biology, fishery and trade of
precious and semi-precious corals,” in Global report on the biology, fishery and trade of
precious corals. Eds. R. Cannas, M. C. Follesa, A. Cau, A. Cau and K. Friedman (Rome:
Food and Agriculture Organization of the United Nations), 191-254.

N. Iwasaki (Ed.) (2021). Precious Coral and the Legacy of the Coral Road (Newcastle
upon Tyne: Cambridge Scholars Publishing).

Kurihara, H. (2008). Effects of CO,-driven ocean acidification on the early
developmental stages of invertebrates. Mar. Ecol. Prog. Ser. 373, 275-284.
doi: 10.3354/meps07802

Lacey, P. (2016). “The coral network: the trade of red coral to the Qing imperial court
in the eighteenth century,” in The Global Lives of Things: The Material Culture of
Connections in the Early Modern World. Eds. A. Gerritsen and G. Riello (London:
Routledge), 81-102.

Le Goff, C., Tambutte, E., Venn, A. A., Techer, N., Allemand, D., and Tambutte, S.
(2017). In vivo pH measurement at the site of calcification in an octocoral. Sci. Rep. 7,
11210. doi: 10.1038/541598-017-10348-4

Pomey, P. (2000). “Un témoignage récent sur la péche au corail a Marseille 4 'epoque
archaique,” in Corallo di ieri, corallo di oggi. Eds. J.-P. Morel, C. Rondi-Costanzo and D.
Ugolini (Bari: Edipuglia), 37-39.

frontiersin.org


https://doi.org/10.1111/maec.12235
https://doi.org/10.1017/9781009157964.007
https://doi.org/10.1017/9781009157964.007
https://doi.org/10.1111/gcb.12171
https://doi.org/10.1002/aqc.2731
https://doi.org/10.1046/j.1461-0248.2000.00152.x
https://doi.org/10.1038/srep01457
https://doi.org/10.1029/2009GC002411I
https://doi.org/10.1029/2009GC002411I
https://doi.org/10.1111/j.1365-2486.2008.01823.x
https://doi.org/10.1111/j.1365-2486.2008.01823.x
https://doi.org/10.1111/j.1365-2486.2008.01823.x
https://doi.org/10.3354/meps07802
https://doi.org/10.1038/s41598-017-10348-4
https://doi.org/10.3389/fmars.2023.1285833
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

	Editorial: Scientific approaches for the conservation and sustainable use of precious coral resources
	Precious corals: resources threatened by fisheries
	New threats
	Future issues
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


