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Carcasses of copepods--numerous organisms in world .'| ! . ; - o
seas--provide insights into oceanic food webs Sampling sites, shown

with stained copepods
and jellyfish-like
ctenophores that prey on
copepods.

Credit and Larger Version

The copepod Acartia
tonsa has 13
developmental stages,
from egg through adult
(clockwise).

Credit and Larger Version

Copepods play an important role in the food webs of
estuaries like Chesapeake Bay.
Credit and Larger Version

April 13, 2011

Tiny crustaceans called copepods rule the world, at least when it

comes to oceans and estuaries. Copepod Acartia tonsa

carcasses at different
The most numerous multi-cellular organisms in the seas, stages of decomposition.
copepods are an important link between phytoplankton and fish Credit and Larger Version
in marine food webs.

To understand and predict how copepods respond to .
environmental change, scientists need to know not only how i r—‘_‘—
many new copepods are born, but how many are dying, say o
biological oceanographers David Elliott of the University of f |

Maryland Center for Environmental Science and the Virginia i |

Institute of Marine Science (VIMS), and Kam Tang of VIMS. iem |

. . . A copepod carcass sinks
Elliott and Tang realized there was only one way to discover the slowlljy [i)n still waters

answer: find the copepods' carcasses. becoming neutrally
buoyant in seawater.
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Mortality of copepods and other zooplankton is often assumed to

Credit and Larger Version
be the result of predators. g

Several studies have observed, however, that many dead
copepods are found in samples of seawater. "This is more
indicative of non-predatory mortality," says Elliott.

But traditional sampling often ignores the live/dead "status" of
the copepods, Elliott says, and little is known about how many
copepod carcasses are in fact floating around in the water.

Using a newly improved staining method to help distinguish
between live and dead copepods in water samples from
Chesapeake Bay, Elliott and Tang observed substantial numbers
of intact copepod carcasses.

An average of 12 to 30 percent of the developmental stages of
the abundant coastal copepod species Acartia tonsa were dead.

They found that these were likely the result of mortality for other
reasons than predators.

"Using a relatively simple staining procedure to distinguish live
from dead copepods, Elliott and Tang have been able to arrive at
a more accurate picture of predation versus other sources of
mortality for estuarine copepod populations," says David
Garrison, program director in the National Science Foundation's
(NSF) Division of Ocean Sciences, which funded the research.

The results were published today in the journal Marine Ecology
Progress Series.

To better understand the fate of the copepod carcasses, they
conducted a series of field and laboratory experiments to
investigate where the copepod carcasses eventually ended up.

"We found that mixing in the water was enough to keep many
carcasses in suspension in places like the shallows of Chesapeake
Bay," says Elliott.

"Applying the results to the deeper open ocean, copepod
carcasses become less dense as they decompose, such that they
can reach neutral buoyancy and float around for some time
before reaching the sea floor."

Much of the organic matter from copepods that die of non-
predatory causes is recycled in sea water, he believes, rather
than being directly transferred to the ocean-bottom as the
remains of copepods sink.

The information on the fate of copepod carcasses was then used
to estimate the rate at which copepods in Chesapeake Bay die
from non-predatory causes.

Non-predatory copepod deaths accounted for more than ten
percent of all mortality. The finding provides a more accurate
view of how copepod abundance changes throughout the year.

"The presence of copepod carcasses in the marine environment
indicates the importance of non-predatory mortality factors,"
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says Elliott. "It represents a diversion of energy from the
traditional food chain that supports fish, to one that fuels
microbes.

"A better understanding of the factors causing non-predatory
mortality will improve predictability of the amount of copepod
prey available to fish."

That knowledge, in turn, may lead to new ways of looking at the
abundance of fish in Chesapeake Bay--and beyond.
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The National Science Foundation (NSF) is an independent federal
agency that supports fundamental research and education across
all fields of science and engineering. In fiscal year (FY) 2010, its
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Get News Updates by Email

Useful NSF Web Sites:

NSF Home Page: http://www.nsf.gov

NSF News: http://www.nsf.gov/news/

For the News Media: http://www.nsf.gov/news/newsroom.jsp
Science and Engineering Statistics:
http://www.nsf.gov/statistics/

Awards Searches: http://www.nsf.gov/awardsearch/

EmaiIL!] Prri

lﬁ The National Science Foundation, 4201 Wilson Boulevard, Arlington, Virginia 22230, USA
Tel: (703) 292-5111, FIRS: (800) 877-8339 | TDD: (800) 281-8749

Last Updated: April 13, 2011

http://www.nsf.gov/news/news summ.jsp?cntn 1d=119181&org=NSF&from=news 4/13/2011




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


