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A gentle way to age

he day started much like any other.
Researcher Daniel Burns and his
colleagues were keeping a respectful
distance behind a pair of courting
humpback whales. Then a third whale made an
unexpected appearance. The new arrival began
to press his attentions on the increasingly
harassed female. Taking fright, she manoeuvred
to place the research boat between herself and
her suitors, leaving Burns and his team sand-
wiched between three 35-tonne whales, all
shoving in different directions. “The adrenaline
was pumping,” says Burns, recalling how he
braced himself on the bow of the six-metre ves-
sel as it lurched precariously between the mas-
sive animals, each measuring about twice the
length of the boat. But he and his team got what
they came for: a sample of whale ‘dandruft’
Using a kitchen sieve strapped to the end of
a stick, Burns and his team trail behind whales
and quickly scoop up flakes of skin — some as
big as the palm of a hand — before they sink.
The flakes are naturally shed by the animals
when they launch themselves out of the water
(see above) or slap their tail fins on the surface.
Scooping up skin might not have the glam-
our normally associated with whale watching,
but Burns and his colleagues think the flakes
could offer a non-invasive way of working out
a whale’s age. If they are right, one of the key
arguments in favour of killing whales for
scientific purposes will be dead in the water.
Burns, a PhD student at the Southern Cross
University Whale Research Centre in Lismore,
New South Wales, goes out in virtually all

weather, from dawn until dusk. He is part of a
research team, led by Peter Harrison, that is
developing genetic techniques to age humpback
whales (Megaptera novaeangliae) from their
sloughed skin. Currently, the most accurate way
to age baleen whales such as humpbacks, which
lack the teeth often used to age whales, is to
count the lamination rings that form in their ear
wax. Because the ear canal is closed to the out-
side world, wax accumulates in layers. Such
laminations are conventionally thought to form
twice a year in humpbacks. But counting them
requires killing and dissecting the whale.

“It's better to have the approximate
age of alive whale than the exact

age of adead whale.”
— Peter Harrison

Showing the years

“Being able to age whales is something of a holy
grail,” says Phil Clapham, a whale biologist at
the National Marine Mammal Laboratory in
Seattle, Washington. Knowing whales’ ages
would enable biologists to model population
dynamics, to better understand whale behav-
iour and assess how well the creatures are recov-
ering from the devastating slaughter of the past
century. It could also reveal whether mating
tactics change with age, why individuals ass-
ociate with each other at certain stages, and
answer basic questions, such as exactly how
long humpback whales live. Earlier reports
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suggested half a century, but researchers now
suspect they could live for twice as long as that.

Harrison’s team — and other groups around
the world — hope that clues to a whale’s age lie
in the tips of its chromosomes, where there are
stretches of short, repeated DNA sequences
called telomeres. Like countdown timers,
telomeres gradually shorten with age in some
species, including humans. Studies of humans
and birds suggest that individuals can be
assigned to broad age classes"’, based on the
length of their telomeres — although variabil-
ity between individuals and in the rate of
telomere loss during an individual’s lifetime
make it difficult to determine age precisely.
Whale researchers are optimistic that, if
whales are also shown to lose telomere
sequences with age, telomere analysis could
provide a non-lethal means to assign individ-
uals to broad age groups.

The need is urgent, say researchers, because
last year Japan declared that it will double its
catch of minke whales for scientific research. It
will also include, for the first time since the
International Whaling Commission (IWC)
imposed a moratorium on commercial whal-
ing in 1986, humpback and fin whales in its
annual catch for research — with a yearly take
of 50 of each species’. One of Japan's main sci-
entific arguments for increasing its catch is the
need to collect samples to determine popula-
tion structure. Harrison’s team and others hope
that the telomere method could scotch this
claim. “If the technique works, it would put a
large nail in the coffin of Japan’s argument for a
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scientific whaling programme,” says Clapham.

Using telomeres to estimate the age of whales
— and other cetaceans, such as dolphins and
porpoises — is untested water. Telomeres
shorten with age in some animals, but not in
others’; some even lengthen’. To show that the
telomere ageing method will work in whales,
researchers need a sample of known age.

Harrison’s team is fortunate to have access to
an extensive photo library of whales created by
Trish Franklin, a historian, and her husband
Wally, a retired airline executive. The couple
have been meticulously photographing and
documenting the animals since 1989. “It
started off as an interest, which then become a
passion — and later an obsession,” says Wally,
who, along with his wife, is now undertaking a
PhD under Harrison’s supervision.

The photo library, comprised of pictures of
nearly 3,000 individual whales, is invaluable as
it provides the minimum age of many animals.
The researchers are now systematically geno-
typing each animal — that is, obtaining an
individual genetic ‘fingerprint’ — using the
DNA extracted from sloughed skin samples.

Signs of success

While Burns braves unpredictable waters to
collect the skin samples, his colleague Martin
Elphinstone processes their telomeres in the
quiet calm of the lab environment. Some early
results are encouraging. According to Harrison,
preliminary data from a handful of humpback
whales hint that calves and adults can be distin-
guished on the basis of telomere length. “Ideally,
in the long term, wed like to refine it to a 5- to
10-year band width,” says Harrison. Although
unlikely to be as accurate as counting ear wax
laminations, this range would be sufficient for
population modelling, he says. “It’s better to
have the approximate age of a live whale than
the exact age of a dead whale”

Support for these data comes from Per Pals-
boll, a population geneticist at the University of
California, Berkeley, who is also studying
telomeres in humpback whales. His team has
examined the DNA in skin biopsies taken from
adozen whales, ranging from calves to 20-year-
old animals. “From this tiny data set, we see
longer telomeres in younger animals,” says Pals-
boll. But he cautions that the method is far from
reliable at this stage. “We have tremendous
problems with reproducibility, even within
samples from the same individuals,” he says.

Telomere work is a complicated business. To
assess how the rate of telomere loss changes
over an individual’s lifetime, Harrison’s team is
testing multiple samples from the same indi-
vidual at different times in its life. To do this,
the group will tap into a treasure-trove of skin
biopsies collected over several decades by
Scott Baker, a molecular ecologist at the
University of Auckland in New Zealand.

Baker has samples from northern-hemi-
sphere humpback whales, ranging from 2 to 30
years old, which were resampled 14 years after
the initial biopsies were taken. Harrison is
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Daniel Burns (left) and his colleagues collect shed skin for DNA analysis by trailing after whales with a sieve.

collaborating with Baker to measure telomere
length in these animals to see how it varies
within and between individuals. Baker also
has a collection of biopsies taken ten years ago
from southern right whales (Eubalaena aus-
tralis) from the Auckland Islands; working
with Nick Gales, of the Australian Antarctic
Division of the Commonwealth Scientific and
Industrial Research Organization, based in
Canberra, he is resampling the same animals
for telomere analysis.

Harrison’s method for analysing whale
telomeres from sloughed skin samples is
unique in that it is non-invasive; getting DNA
from skin biopsies involves taking a plug of
tissue from near the dorsal fin using a biopsy
dart from a cross-bow or modified rifle.

But using whale skin flakes is not without
problems. The skin is often damaged and dying
tissue. “Many samples don’t provide enough
high-quality DNA,” says Elphinstone. It is also
difficult to target specific whales using this tech-
nique, as skin flakes from different whales can
get mixed up in the water. Harrison thinks this
problem will be overcome once they have got a
DNA fingerprint, or genotype, for every animal
in their photo library to act as a reference.

If telomere analysis can be validated in
humpbacks, it could be extended to other

Filter feeders: baleen whales don't have teeth,
which are often used to age whales.
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whale species. Gales is examining telomeres in
animals ranging from those that are relatively
short-lived, such as harbour porpoises that live
less than 20 years, to bowhead whales that may
live for more than 200 years. “We are looking
at animals of quite different lifespans to see
whether telomere length correlates with
longevity;” says Gales.

Gales is also analysing the method in a resi-
dent bottlenose dolphin population in Sara-
sota Bay, Florida — one of the world’s
best-studied dolphin populations. “The
advantage is that a tremendous amount is
known about their age and population struc-
ture, so telomeres can really be put to the test;”
says Gales, who is collaborating on the project
with Randall Wells at the Mote Marine Labo-
ratory in Sarasota.

The developments can’t come soon enough
for the Australian researchers. Japan plans to
catch humpback whales in the Antarctic feed-
ing grounds in the south-latitude summer of
2007-08, which includes the population that
Harrison’s team is studying. They dread the
thought that one of their whales, many of
which have been given nicknames, will turn
up on a whaling vessel.

Even if whale researchers can develop a
non-lethal method to age the creatures,
whether it would immediately halt scientific
whaling is questionable. Japan’s Institute of
Cetacean Research declined to comment
when approached by Nature. Gales, who heads
the Australian delegation for the scientific
committee of the IWC, thinks it wouldn't. “But
at least we can use it to apply more political
pressure,” he says. ]
Carina Dennis is Nature's Australasian
correspondent.

1. Tsuji, A, Ishiko, A., Takasaki, T. & Ikeda, N. Forensic Sci. Int.

126,197-199 (2002).

2. Haussmann, M. F, Vleck, C. M. &Nisbet, I.C. T.
Exp. Gerontol. 38,787-789 (2003).

3. Gales,N.J., Kasuya, T, Clapham, P. J. & Brownell, R. L. Jr
Nature 435, 883-884 (2005).

4. Monaghan, P. & Haussmann, M. F. Trends Ecol. Evol. 21,
47-53(2006).

5. Haussmann, M.F.etal. Proc. R. Soc. B270,1387-1392 (2003).

M.EGAN/SCU

P.HARRISON



	A gentle way to age
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /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 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




