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Table 1 Summary of COI SSCP haplotype data for snake stars from Nancy Sound, Chalky Inlet and Preservation
Inlet, and four sites within Doubtful Sound (Espinosa Point, Tricky Cove, Oz, Crowded House).

Doubtful

Haplotype Nancy EP TC Oz CH Chalky Preservation

A 17 23 13 3 14 5 9
B – – – – – – 1
C – 1 1 – – – –
D – 3 3 1 2 1 5
E – 2 – – 1 – –
F 1 – – – 1 – –
G 1 – 1 – 1 1 –
H – 1 – – 2 – –
n haplotypes 3 5 4 2 6 3 3
n individuals 19 30 18 4 21 7 15

CH, Crowded House; EP, Espinosa Point; TC, Tricky Cove.

Figure 2 Minimum spanning network for eight snake star COI haplotypes (A–H; Table 1) constructed from sequence
data. Black dots on the C and D lineages indicate hypothetical intermediates. Sample size (as assessed by SSCP) is
reflected by area of each circle.
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Discussion

Analysis of the genetic structure of seven population
samples of Astrobrachion constrictum showed no
significant overall differentiation among samples
as a whole within, or among, fiords. Within Doubt-
ful Sound, there is no evidence for heterogeneity
among samples whatsoever (P > 0.9). The lack of
deep genetic subdivision among fiords is consistent
with recolonisation since the most recent glaciation,
as has been described for Chilean pycnogonids (Weis
& Melzer 2012) and limpets (Gonzalez-Wevar et al.
2012). The relatively recent development of New
Zealand fiords has probably not allowed sufficient
time for differentiation to accrue. Associated with
the end of the last glacial period 10,000–18,000
years ago (Pillans et al. 1992) was a rise in sea
level of 110–120 m, stabilising at today’s level
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populations of sea urchin (Evechinus chloroticus),
suggesting some limitation to gene flow. Evechinus
chloroticus has a long pelagic larval duration and
thus high dispersal potential (Dix 1969; Walker
1984), and also inhabits shallow coastal waters
between fiords (Dix 1970). These two factors should
makegene flowamong fiordsmore likely for this echi-
noid than for deepwater A. constrictum.

It is worth mentioning that COI is often highly
variable within populations (Muths et al. 2006;
Richards et al. 2007) and has been useful in assess-
ing connectedness between populations of marine
invertebrates (Burton & Lee 1994; Duran et al.
2004; Richards et al. 2007; Christensen et al. 2008;
Hunter & Halanych 2008). Indeed, the overall lack
of divergence in our samples (Fig. 3) is striking,
and (on the basis of this single marker) argues for
recent ancestry of populations. Although we cannot
rule out some gene flow occurring among fiords
(our third hypothesis), our results are more consistent
with recent origins of fiord populations without
invoking ongoing gene flow. Further finescale
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