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Editorial on the Research Topic

Biogeochemical responses to physical processes in the North Pacific
and its adjacent marginal seas
The Pacific Ocean covers a vast area with a large number of different marginal seas. The

coastal areas around the North Pacific (NP) are densely populated and economically active,

so climate and ecological changes in the NP have attracted much attention. Fundamentally,

ocean physical processes (such as wind-driven mixing, boundary currents, upwelling,

downwelling, mesoscale eddies and internal tides) redistribute ocean chemical compounds

and affect ocean primary productivity and carbon sequestration. Even in the nutrient-poor

open oceans, intense physical processes caused by tropical cyclones (TCs) can rapidly alter

nutrient supply and prompt phytoplankton blooms for a short period of time. In addition,

multiscale physical processes may produce large spatial variability in biogeochemical and

carbonate systems. All these issues are worth exploring, especially in the context of

global warming.

This Research Topic in “Frontiers in Marine Science” aims to better understand effects

of various physical processes on biogeochemical processes in the NP and its adjacent

marginal seas. Eight valuable research articles have been included in this special volume.

Based on various observations and numerical simulations, they touch on several aspects of

biogeochemical responses to physical processes, including biogeochemical changes due to

physical processes induced by TCs, primary production response to internal tides, influence

of mesoscale eddies on biological activity, spatiotemporal variations of marine carbon

stocks due to coastal processes, effect of water masses on lipid biomarker production,

linkage between photosynthetic electron transport and phytoplankton productivity, and

driving factors of red tides.

Zheng and Zhang used Biogeochemical-Argo float and satellite data to investigate the

complex physical-biogeochemical responses to two sequential TCs in the Kuroshio region

south of Japan. They found that the two TCs jointly induced an extraordinary

phytoplankton bloom, and both vertical phytoplankton migration and phytoplankton
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growth were responsible for the observed surface bloom.

Additionally, their results indicate that satellite sensing data

alone may overestimate (underestimate) the effect of TCs on

primary production in the upper ocean due to TC-induced

vertical phytoplankton migration (phytoplankton growth in

the subsurface).

Chen et al. analyzed hydrodynamic changes and nutrient supply

in Zhanjiang Bay during Typhoon Talim (2023), based on

observations from two cruises before and after the typhoon. The

typhoon destroyed stratification and changed water mixing in the

bay. A strong ocean front was formed between the upper bay and

the lower bay with much seawater intrusion from the outer bay,

preventing freshwater and terrestrial nutrients in the upper bay

from being transported downwards.

Jacobsen et al. used a coupled physical-biological model with a

range of idealized underwater terrains to examine primary

production response to internal tides. The results show that

nutrient effect (nutrient supply) is larger by an order of

magnitude than light effect (light enhancement) in the primary

production response to tidal beams. In the euphotic zone, nutrient

availability is increased by the nutrient flux convergence within tidal

beams, enhancing primary production.

Wang et al. analyzed the deep scattering layer (DSL) and marine

diel vertical migration (DVM) using in-situ observations from a

mooring system deployed east of Taiwan Island during the period of

January 2016 to May 2017. They found a significant intraseasonal

variability with a period of approximately 80 days in both the DSL

and DVM, which is related to the westward-moving mesoscale

eddies. Anticyclonic (cyclonic) eddies moving westward cause local

isotherms to bend downward (upward), warming (cooling) the

400–600 m layer. This warming (cooling) condition is favorable

(unfavorable) to vertical migration of organisms, deepening

(shoaling) the DSL upper boundary depth.

Ma et al. examined the carbon stocks (marine/terrestrial) and

carbon stock accumulation rate in the mud areas of the South

Yellow Sea and the East China Sea. They found that marine

sediments in these seas totally store 0.75×1015 g C. The temporal

records suggest that anthropogenic activities have reduced carbon

stocks in the two marginal seas since 1950, causing carbon to re-

enter the atmosphere to impact climate changes.

Gao et al. investigated the vertical distribution patterns of key

lipid biomarkers and their correlations with water masses in the

Zhejiang coastal sea area of the East China Sea, based on the

observations obtained in spring of 2017 and summer of 2018.

They found that the distribution patterns and composition of

lipid biomarker are depth dependent and vary with different

water masses, suggesting the significant influence of water masses

on lipid biomarker production.

Fei et al. examined light responses of phytoplankton electron

transport rates (ETR), 18O-labeled gross primary production, and

O2-based net community production in the Changjiang River

Estuary during the bloom season. They found that ETR to

phytoplankton O2 production increases from the nutrient-rich
Frontiers in Marine Science 02
Changjiang diluted water to the nutrient-poor seawater. They

explained the complex relat ionship between ETR to

phytoplankton O2 production ratios and various environmental

factors from nutrient-rich river plume to nutrient-limited

offshore seawater.

Jiang et al. established a coupled physical-biological model to

investigate driving factors of a red tide event in 2021. The results

show that the variation of wind field enhances the proliferation and

aggregation of dinoflagellate cells, triggering the red tide. They

pointed out the necessity of comprehensively considering all these

factors in accurately forecasting and preventing red tide events.

Marine biogeochemical responses to physical processes are very

complex, not only because of the diversity of physical processes, but also

because of the cross-effects of multiple physical processes. In addition,

the effects of physical processes are often deeply coupled with

biogeochemical processes. Obviously, the articles included here do

not cover all aspects of this topic. Nevertheless, these studies are of

great significance to the in-depth understanding of the regulatory role

of physical processes on marine biogeochemical processes and their

impacts on marine ecological environment, and will attract more

scholars to participate in this research. There are still many unknown

questions aboutmarine biogeochemical responses to physical processes,

and there is still a lot of room for its future progress, and we hope that

this Research Topic will help to facilitate more research in this field.
Author contributions

WZ: Writing – original draft, Writing – review & editing. WD:

Writing – review & editing. HW: Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This work

was jointly supported by the State Key R&D project

(2022YFF0801404) and the National Natural Science Foundation of

China (41776015).
Acknowledgments

We are grateful to all the authors for their contributions to this

Research Topic. We are also thankful to the peer-review team for

their constructive comments and helpful suggestions.
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.
frontiersin.org

https://doi.org/10.3389/fmars.2024.1383528
https://doi.org/10.3389/fmars.2023.1309011
https://doi.org/10.3389/fmars.2024.1367410
https://doi.org/10.3389/fmars.2023.1282891
https://doi.org/10.3389/fmars.2024.1384334
https://doi.org/10.3389/fmars.2024.1383988
https://doi.org/10.3389/fmars.2024.1417667
https://doi.org/10.3389/fmars.2024.1485883
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Zhang et al. 10.3389/fmars.2024.1485883
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Marine Science 03
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.
frontiersin.org

https://doi.org/10.3389/fmars.2024.1485883
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

	Editorial: Biogeochemical responses to physical processes in the North Pacific and its adjacent marginal seas
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note



<<
  /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


