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Abstract

Competition between species within a specific environment
has been linked to their behavior or morphological structures. It has
also been theorized that foraging predators will choose certain prey
based on a high energy return for low physiological output. As well,
in certain species of shark (spiny dogfish), Squalus acanthias, it has
been proven under controlled conditions that they will change their
feeding behavior and prey type based on competition with other
species. However, showing such behaviors in the natural
environment is difficult. Photographic evidence was taken of a
dogfish, Squalus acanthias and harbor seal, Phoca vitulina,
competing for the same prey in Burrard Inlet, British Columbia.
This photographic evidence demonstrates what has been shown
under controlled conditions that the Squalus acanthias will change
its feeding behavior to maximize its successful hunting of various
prey and in direct competition with other species. This is also the
first known recorded observance of an interaction between these 2
species while they were competitively foraging.
[JMATE. 2012;5(2):6-8]
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Introduction

In any environment, competition and predation are
basic constituents that can describe the role that an
individual plays or their influence on the community
structure (8, 10). The interaction or feeding strategies of
numerous marine species varies between direct
predator-prey encounters to competitive hunting for the
same food source (5). When it comes to feeding
strategies, ecological and evolutionary theories have
given rise to species being classified as specialists
(limited diet/prey or live in specific environments) or
generalists (large variety of prey or live in several
environments) and there is still ongoing controversy as
to the benefits of being one or the other (12). Being
classified as a predator or a prey is based on varied
performance or physiological factors such as speed of
prey or predator, morphology, energy acquisition versus

energy loss, habit, or behavior (3).

Being able to document in the wild any type of
interaction between top marine species competing for
the same prey or food is very difficult to prove (6).
Therefore there are few recorded instances of predator
marine species with similar feeding habits competing or
scavenging for the same food in their natural
environment (6). Species of shark, like the spiny
dogfish, Squalus acanthias, are known as generalists
who feed on a wide range of prey such as small fish,
bivalves, squid and ctenophores (4). Harbor seals,
Phoca vitulina, is another generalist species that feeds
upon similar prey (demersal fish, schooling fish,
octopus or squid) as the dogfish and is considered as
being at the same trophic carnivore level (level IV or
greater) (2,9,11).

Numerous studies on captive animals have
described theoretically how predators or prey would
interact within their respective community structures,
yet there are few reports about top predators interacting
and competing for prey within their natural habitat. We
describe, through a series of photographs, an interaction
between a harbor seal and a dogfish scavenging from
the same prey. These photographs may also prove what
has only been hypothesized that the dogfish may learn
or adapt new techniques to maximize its successful
hunting of various prey items that may result in direct
competition with another species.

Methods and Results

A series of photographs were taken showing a seal
eating some unknown prey with a dogfish scavenging
from the same prey on a clear August day in 2011.
During a marine mammal census along the shoreline of
Burrard Inlet, Vancouver, British Columbia (49O 18' 0"
N, 123° 8' 24" W), a harbor seal (Phoca vitulina) was
seen in the water eating some unknown prey at
approximately 100-150 meters from shore (Figure 1a).
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The seal was floating at the surface calmly eating its
food when suddenly a spiny dogfish (Squalus acanthias)
was seen rising to the surface with some of the seal’s
prey in its mouth (Figure 1b). The dogfish was not
attacking the seal but it was clearly seen that the shark
was scavenging pieces of food. Both animals shared the
food and neither seemed intimated by the other. This
continued for approximately a minute and the shark was
last seen diving away (Figures lc, 1d). The seal
continued peaceably eating for a few more minutes and
dove below the surface.

All of the photographs were taken using a Canon
Rebel XSI camera (Canon Inc., Japan) with a Canon
zoom lens (55-250mm zoom lens)(Canon Inc., Japan).
All of the photographs were sharpened and clarified
using ADOBE Photoshop (version 7.01, Adobe Systems,
USA).

Competitive Feeding Between a Shark and Seal

Discussion

It is generally accepted that there are numerous
limitations between research that is done on animals
under captive/controlled conditions and research done
on those living within their natural environment (7,14).
Captive/controlled research allows for the control of any
variables and explores the basic specific mechanisms of
behavior but usually with a limited number of subjects
(7). Research performed in natural conditions is usually
observational in nature and may have small or large
numbers of animals within the study. Therefore having
concrete observational data taken from the natural
environment proving or disproving captive/controlled
research theory is invaluable.

It has been reported that under controlled
conditions the spiny dogfish can vary their feeding
mechanisms or techniques depending upon whatever

1d

Figure 1: Competitive foraging by a spiny dogfish upon food captured by a harbor seal. In the series of photos (a, b, c, d), the
dogfish is seen eating from the same food source that was held in the fore flippers of the harbor seal. |
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prey is available (15). The Atlantic dogfish species can
use a variety of feeding techniques such as suction,
ramming, and bite mechanisms interchangeably while
feeding on herring (15). As well, the feeding behavior
comprising of capture, transport, and manipulation of
prey may also vary greatly between individuals
depending on previous successful feeding events (15).
Also selection of their prey may also depend on their age
and sex (1,4). In the literature, there is no mention of this
species scavenging or coming in direct competition for
food with other species.

We believe that this is the first photographic
evidence of the dogfish hunting for a new food source
through scavenging. This may reveal a new hunting
technique of the dogfish which was only previously
reported in the literature under captive conditions (15).
The photographic evidence presented identifies the spiny
dogfish competing with another generalist species
(harbor seal) for the same food, which has never been
reported before. This behavior may also be another
example of change in a community structure where a top
generalist species is adapting in its search for a new food
source somewhat similar to orcas preying upon new
species of marine mammals (otters) (13).

References

1.  Alonso MK, Crespo EA, Garcia NA, Pedraza SN,
Mariotti PA, Mora NJ. Fishery and ontogenetic
driven changes in the diet of the spiny dogfish,
Squalus acanthias, in Patagonian waters, Argen-
tina. Environmental Biology of Fishes
63:193-202. 2002.

2. Cortes E. Standardized diet compositions and
trophic levels of sharks. ICES Journal of Marine
Science 56:707-717. 1999.

3. Ferry-Graham LA, Bolnick DI, Wainwright PC.
Using functional morphology to examine the
ecology and evolution of specialization.
Integrative and Comparative Biology
42:265-277. 2002.

4.  Gerry SP, Scott AJ. Shark scavenging behavior in
the presence of competition. Current Zoology
56(1):100-108. 2010.

5. Heithaus MR. Predator-prey and competitive
interactions between sharks (order Selachii) and

10.

11.

12.

13.

14.

15.

Competitive Feeding Between a Shark and Seal

dolphins (suborder Odontoceti): a review. Journal
of Zoology-London: The Zoological Society of
London 253:53-68. 2001.

Martin RA, Hammerschlag N. Marine
predator-prey contests: Ambush and speed versus
vigilance and agility. Marine Biology Research
8:90-94. 2012.

Pack AA. The synergy of laboratory and field
studies of dolphin behavior and cognition.
International Journal of Comparative Psychology
23:538-565. 2010.

Papastamatiou YP, Wetherbee BM, Lowe CG,
Crow GL. Distribution and diet of four species of
carcharhinid shark in the Hawaiian Islands:
evidence for resource partitioning and
competitive exclusion. Marine Ecology Progress
Series 320:239-251. 2006.

Pauly D, Trites AW, Capuli E, Christensen V.
Diet composition and trophic levels of marine
mammals. ICES Journal of Marine Science
55:467-481. 1998.

Pimm SL, Lawton JH. On feeding on more than
one trophic level. Nature 275:542-544. 1978.
Reeves RR, Stewart BS, Clapham PJ, Powell JA.
In National Audubon Society Guide to Marine
Mammals of the World. New York: Alfred A.
Knopf, Inc. p121. 2002.

Richmond CE, Breitburg DL, Rose KA. The role
of environmental generalist species in ecosystem
function. Ecological Modeling 188:279-295. 2005.
Schrope M. Food Chains: Killer in the kelp.
Nature 445:703-705. 2007.

Smale MJ, Jones RT, Correia JP, Henningsen AD,
Crow GLL, Garner R. Research on elasmobranchs
in public aquariums. Chapter 39 in: Smith M,
Warmolts D, Thoney D, Hueter R editors. In The
Elasmobranch Husbandry Manual: Captive Care
of Sharks, Rays and Their Relatives. Columbus:
Ohio Biological Survey, Inc., p533-541. 2004.
Wilga CD, Motta PJ. Conservation and variation in
the feeding mechanism of the spiny dogfish
Squalus acanthias. The Journal of Experimental
Biology 201:1345-1358. 1998.

JMATE ‘@





<<

  /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

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



