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Relatedness among east African coelacanths

Scattered groups of these ancient fish may all stem from a single remote population.

Coelacanths were discovered in the
Comoros archipelago to the north-
west of Madagascar in 1952. Since
then, these rare, ancient fish have
been found to the south off Mozam-
bique, Madagascar and South Africa,
and to the north off Kenya and Tan-
zania — but it was unclear whether
these are separate populations or
even subspecies. Here we show that
the genetic variation between indi-
viduals from these different locations
is unexpectedly low. Combined with
earlier results from submersible and
oceanographic observations', our
findings indicate that a separate
African metapopulation is unlikely to
have existed and that locations distant
from the Comoros were probably
inhabited relatively recently by either
dead-end drifters or founders that
originated in the Comoros.

To estimate genetic variation, we
analysed mitochondrial DNA sequences and
microsatellite DNA from a total of 47 coela-
canths (Latimeria chalumnae) from all of the
different African locations apart from Tanza-
nia (Fig. 1, red cirdes). (For methods, see sup-
plementary information.) No differences were
found in the mitochondrial sequences encod-
ing cytochrome b, but six different haplotypes
could be defined by nucleotide variations at
various positions in the control region (for
details, see supplementary information).

The three haplotypes not found in fish from
the Comoros differ by only a single nucleotide
from the most frequent Comoran haplotype,
from which we infer that fish from all loca-
tions tested are closely related. (For compari-
son, we found a difference of 7.0-7.3% in
the mitochondrial control-region nucleotide
sequences of L. chalumnae and the Indonesian
coelacanth L. menadoensis’.)

Wealso ten informative microsatellite
loci using a total of 38 alleles (see supplemen-
tary information). No allele was restricted
to fish from any one of the locations outside
the Comoros. The relatedness between ani-
mals from the Comoros also extended to
those from Mozambique, Madagascar, Kenya
and South Africa. The genetic homogeneity
indicated by this microsatellite analysis agrees
with results from multilocus fingerprinting of
samples from Mozambique and the Como-
ros®. Individual heterozygosity was low, which
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Figure 1 | Where the coelacanths are. Principal ocean currents and
recorded coelacanth localities (red circles) in the western Indian Ocean.

is generally taken as a sign of inbreeding”.

There were therefore nosignificant genetic
differences in any of the coelacanths tested.
Our results indicate that either all the speci-
mens belong to a single, large, interbreeding
(panmictic) population, or that there was a
recent subdivision that could notbe detected in
our analysis. The shared mitochondrial haplo-
types and microsatellite alleles in coelacanths
from the Comoros and from other locations
could be the result of free gene flow: however,
the South Equatorial Current divides near the
Comoros into the prevailing southerly
Mozambique Current, which is dominated by
a train of large anticydonic eddies, and into
the northerly East African Coastal Current
(Fig. 1), which might prevent gene flow from
the south or the north to the Comoros.

Coelacanths remain at their home sites for
many years". On the basis of our observations
from a submersible and our acoustic tracking
experiments®, we believe that a regular benthic
or pelagic migration across the deep ocean
basins between the Comoros and the African
or Madagascan mainland is highly unlikely, so
a panmictic African population probably does
not exist.

All coelacanthsliving outside the Comoros
may have originated in the Comoros and/or
other, as yet unknown localities in the Indian
Ocean; they could be new arrivals, dead-end

drifters (strays) or founders of young, repro-
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was also recorded among at least 19
coelacanths caught off Tanzania’.

It is possible that the western
Indian Ocean could have been colo-
nized relatively recently by coela-
canth drifters from the Pacific
province: this sluggish fish might be
expected to survive long, passive
oceanic transport® by the Indone-
sian throughflow, which has proba-
bly existed for only about 3 million
to 4 million years (ref. 9), into the
South Equatorial Current that flows
to the west. This idea is supported
by molecular-clock evidence (our
unpublished results) and by the low
genetic diversity found in the Comoran and
African populations.
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