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Allozyme variation in New Zealand Porphyra (Rhodophyta)
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Abstract We present data for Porphyra columbina
and eight putative species collected from 27 sites
around the North, South, and Stewart Islands, New
Zealand. Thirty three alleles at ten gene loci are
compared. For P. columbina and five putative spe-
cies, allozyme patterns generally corresponded to the
suite of morphological characteristics being consid-
ered for their delineation. The allozymes of three
other putative species showed no such relation. Most
populations at sites with several putative species had
higher allele-to-locus ratios than populations at sin-
gle species sites, and many were more closely related
to putative non-conspecifics than to conspecifics.
The results suggest that more saxicolous species
exist than were previously reported and further the
speculation that some of the putative species may
opportunistically hybridise.
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INTRODUCTION

Concern about resource depletion and possible aqua-
culture projects using native or introduced species
of Porphyra in New Zealand has prompted recent
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study (e.g., Nelson & Conroy 1989; Nelson 1993).
Although only one common saxicolous species, P.
columbina Mont., is currently recognised, several
other undescribed epilithic entities (considered pu-
tative species, or “groups” here) have been tenta-
tively identified on the basis of morphology and
karyotype (W. A. Nelson pers. comm.) (Table 1).

We undertook a study of allozyme variation in
New Zealand saxicolous Porphyra to investigate
broad patterns of relationships which could be used
to test whether groupings based on allozyme analy-
sis correspond with these putative species, clarify the
identification of some populations which could not
be assigned to one of the putative species with con-
fidence, determine whether there were likely to be
cryptic species, and evaluate the geographic varia-
tion within putative taxa. Starch gel electrophoresis
of allozymes is particularly suited for work such as
this because of the ability to screen large numbers
of samples inexpensively, and the method has suc-
cessfully resolved similar problems with Porphyra
species in the north-east Pacific (Lindstrom & Cole
1990, 1992a, 1992b; Lindstrom 1993).

METHODS

Collection

Porphyra was collected in New Zealand from 27
sites on the North, South, and Stewart Islands (Fig.
1, Table 2). We particularly attempted to sample sites
where two or more putative species were sympatric
(referred to hereafter as multispecific sites), to col-
lect from nearby sites, and to collect from the same
site on different dates. In some instances, sample
sizes were small (25 thalli) because large numbers
of individuals are not required to determine specific
status using allozyme data (Gorman & Renzi 1979).
In other instances larger samples were taken, in part
to determine the possible occurrences of rare alleles.
Porphyra “linearis” Grev. from Peggy’s Cove, near
Halifax, Nova Scotia, was included as an outgroup.
Material was air dried and then frozen in sealed plas-
tic bags at —20°C for up to 2 yrs. Representative






