
 

First paternity study of southern right whales
finds local fathers most successful
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A new study by researchers in New Zealand and at Oregon State University
found that southern right whales have a high local fidelity. (photo courtesy of the
Auckland Islands Team)

The first paternity study of southern right whales has found a
surprisingly high level of local breeding success for males, scientists say,
which is good news for the overall genetic diversity of the species, but
could create risk for local populations through in-breeding.

Results of the study, by researchers at the University of Auckland,
Oregon State University and the New Zealand Department of
Conservation, have just been published in the journal Molecular Ecology
.
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The study found that most of the right whales born near the remote sub-
Antarctic islands of New Zealand were fathered by males from the same
local population, according to lead author Emma Carroll, who recently
completed her doctorate at the University of Auckland.

"This finding gives us information on the breeding behavior of right
whales, but more importantly it shows that the New Zealand population
is relatively isolated from other populations in the region, including that
of neighboring Australia," Carroll said.

In other words, male southern right whales don't get around much – and
that kind of behavior is surprising.

"In other species of mammals, males usually disperse from their place of
birth to seek new mating opportunities," said Scott Baker, associated
director of the Marine Mammal Institute at Oregon State University, and
co-author on the study. "But with right whales, it seems that local fidelity
to breeding habitat is strong – for both males and females."

Southern right whales were hunted to near-extinction by commercial
whaling, but some populations around New Zealand and Australia have
slowly started to recover. Baker, who works out of OSU's Hatfield
Marine Science Center in Newport, Ore., initiated the genetic study of
right whales in the region in 1995 in part to assess the likelihood that
they could recover.

The New Zealand right whale population had plummeted to fewer than a
hundred animals by 1920, from more than 30,000 before Europeans
arrived in the late 18th century. The authors estimate that by 1998, the
population had increased to about 1,000 individuals. Their newest study
sought to determine the connectivity, or isolation, of the regional
populations so as to better monitor and manage right whales, which are
listed as a "Nationally Endangered" species in New Zealand.
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The paternity analysis has also helped to explain the right whale mating
behavior observed in the Auckland Islands, which is also a primary
habitat for calving and nursing.

"It is difficult to distinguish social interactions from actual mating in
southern right whales," said Carroll, who did her Ph.D. studies under
Baker. "When and where individuals breed has been difficult to judge in
this migratory species. By using DNA profiles from mothers and calves
to identify likely fathers among males sampled in New Zealand, we now
think mating takes place locally rather than during migration or on
distant feeding grounds."

Carroll, Baker and colleagues gathered DNA from small skin samples
collected during a 15-year period from 34 mother-calf pairs, and more
than 300 males – about 30 percent of the male right whales in New
Zealand.

Although they didn't match all of the calves with fathers, the proportion
that did match was also 30 percent, consistent with the number of males
sampled from the population. The authors then showed that it was highly
unlikely that this many paternities would be assigned to local males if
males from outside the New Zealand population were fathering calves.

"It is possible, but unlikely, that males from the Australian population
have fathered some of the other calves," Carroll said. "We cannot
exclude the possibility of the occasional visiting suitor."

Baker, who frequently provides advice to the International Whaling
Commission on cetacean conservation genetics, said that although in-
breeding could be a problem at very low numbers, local fidelity also has
advantages.

"Along with preserving greater overall diversity, local fidelity may allow
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for habitat specialization and the transmission of cultural memory," he
pointed out. "It becomes easier to pass along such things as locations of
breeding and feeding grounds."

Although right whales demonstrate fidelity to their own population, the
researchers say, they are anything but monogamous. Males compete in
"sperm competition" through multiple mating encounters with different
females, rather than physical confrontations with each other, as do males
in most other species of mammals. This may be why male right whales
have the largest testicles in the animal kingdom, the researchers noted in
their study – up to six feet in diameter and weighing as much as a ton.
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