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Short research note

Persistence of gametophyte predominance in Chondrus crispus
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Abstract

Gametophytes predominated clearly over tetrasporophytes in an intertidal population of Chondrus crispus at Tor
Bay (Nova Scotia, Canada) in the summer of 1991. Since this species is perennial and the rocky substrate is stable
at this site, we predicted that gametophyte predominance would persist after several years. We confirmed this
hypothesis by re-sampling the same area in the summer of 2003. This is one of the first long-term studies of the
relative abundance of life-history phases done unequivocally at the same site for the Gigartinaceae.

The identification of natural patterns is an essential
step in ecology, and must be done before any specula-
tion on causal processes may take place (Underwood
et al., 2000). Regarding the population ecology of
the Gigartinaceae (Rhodophyta), several studies have
investigated the spatial patterns of relative abund-
ance of gametophytes and tetrasporophytes (Scrosati
& DeWreede, 1999), which are the two life-history
phases with independent life in these algae. Examples
of factors that may affect the proportion of each phase
across space are depth (Craigie & Pringle, 1978; Lazo
et al., 1989), salinity (Lindgren & Åberg, 1996), and
wave exposure (Phillips, 1994; Mudge & Scrosati,
2003). Temporal patterns of variation in phase relat-
ive abundance have also been investigated, normally
comparing seasons for a few consecutive years (May,
1986; DeWreede & Green, 1990; Bolton & Joska,
1993; Dyck & DeWreede, 1995; Otaíza et al., 2001;
Morley et al., 2003; Thornber & Gaines, 2003). The
long-term variation of the relative abundance of life-
history phases is largely unknown, one reason possibly
being that the few researchers on this subject have
generally been unable to sample exactly the same sites
after several years. Probably the first long-term study
on this for the Gigartinaceae was done on Mazza-
ella splendens (Setchell & Gardner) Fredericq, which

was sampled with a difference of 10 years at Pigeon
Point, California (Hansen & Doyle, 1976; Dyck et al.,
1985). However, it is uncertain whether the exact same
area was sampled in both occasions because of the
difference in survey teams, which might explain the
high difference in the proportion of phases observed
between both surveys (L. Dyck, pers. comm.).

Reliable long-term information is increasingly be-
ing recognized as important for the better under-
standing of ecological systems (Barry et al., 1995;
Bjørnstad & Grenfell, 2001; Inchausti & Halley,
2001; Sousa, 2001; Haddad et al., 2002). Along
such a line, a recent study compared the proportion
of life-history phases of Mazzaella parksii (Setchell
& Gardner) Hughey, P. C. Silva & Hommersand (=
M. cornucopiae, according to Hughey et al., 2001)
from Prasiola Point (Pacific Canada) after 7–8 years
of the initial survey at that site. Results showed that
patterns in the proportion of life-history phases were
persistent on a whole-population basis and across an
elevation gradient, in agreement with previous expect-
ations based on substrate stability and the perennial
nature of the species (Scrosati & Mudge, 2004). More
long-term studies done unequivocally at the same sites
are needed. In 1991, one of us sampled a popula-
tion of Chondrus crispus Stackhouse (Fig. 1) at Tor
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Figure 1. Thalli of Chondrus crispus observed at low tide at an intertidal site near Tor Bay. Photograph taken on 31 July 2003 by R. Scrosati.

Bay (Atlantic Canada) to determine the proportion of
life-history phases (Scrosati et al., 1994). As an ad-
ditional contribution to long-term studies on this for
the Gigartinaceae, we decided to re-sample the same
site 12 years later. Since C. crispus is a perennial spe-
cies (Taylor & Chen, 1994) and it occurs on stable,
rocky substrate at the study site (Scrosati et al., 1994),
we predicted that the predominance of gametophytes
observed in 1991 would hold in 2003.

On 31 July 2003, we haphazardly sampled 136
thalli of Chondrus crispus at the intertidal zone of Tor
Bay (45◦ 11′ N, 61◦ 21′ W), on the Atlantic coast
of Nova Scotia, Canada. This site faces the open
ocean directly and has a gentle slope with large gran-
itic boulders as the main substrate. The sampled thalli
occurred in the low intertidal zone, below the eleva-
tion where fucoid seaweeds (Ascophyllum and Fucus)
predominate. To determine the proportion of life-
history phases for any rhodophyte population, counts
of genets (defined as the thallus that develops from
a single spore; Scrosati, 2002) of gametophytes and
tetrasporophytes should be done. At the study site,
C. crispus generally occurs as spatially separated thalli
(= clumps), composed each of a variable number of

fronds arising from a small holdfast. Since most thalli
were entirely vegetative at the time of collection and
both life-history phases are morphologically similar
in this species (McLachlan et al., 1989), phase iden-
tification was achieved by analyzing one frond sample
from each thallus with the resorcinol-acetal test in the
laboratory (Garbary & DeWreede, 1988). This test is
based on the fact that gametophytes and tetrasporo-
phytes have different carrageenans in cell walls, which
results in reagent solutions with gametophyte samples
turning red and those with tetrasporophyte samples
remaining colourless or turning light pink in C. cris-
pus. Frond samples were tested simultaneously with
C. crispus samples of known life-history phase, due
to their reproductive condition (using three fronds per
phase per run), thus acting as controls for colour. Co-
alescence of neighboring genets (Tveter-Gallagher &
Mathieson, 1980) might have occurred in the field,
possibly resulting in some chimeric thalli (that is,
thalli each consisting of more than one original genet).
By collecting only one frond sample per selected thal-
lus, however, we ensured that each selected genet was
sampled only once.
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Five out of the 136 frond samples (3.7%) gave
intermediate colours with the resorcinol-acetal test,
so they could not be assigned to either life-history
phase and were excluded from final calculations. The
remaining 131 samples gave unequivocal results, ac-
cording to the controls. At the time of sampling,
this population of Chondrus crispus consisted of 62%
of gametophytes and 38% of tetrasporophytes. This
corresponds to a ratio between gametophytes and
tetrasporophytes (G:T ratio) of 1.6.

Frond samples of Chondrus crispus collected at the
same site in Tor Bay in June, July, and August 1991
also indicated that gametophytes were predominant
(Scrosati et al., 1994). Monthly relative abundances
were, then, 72–78% of gametophytes and 22–28%
of tetrasporophytes. Since habitat conditions, partic-
ularly the substrate, are relatively stable in this shore
on a long-term basis (as opposed, for example, to
the Gulf of St. Lawrence sandstone substrate; Lazo
et al., 1989), few changes in the proportion of life-
history phases were expected for Chondrus crispus
since 1991. Our findings in 2003 confirmed this hypo-
thesis. At a finer quantitative scale, explaining the mild
differences observed after 12 years is not possible with
the existing information. The complete explanation
of the proportion of life-history phases for any algal
population must consider demographic traits for each
phase simultaneously (Scrosati & DeWreede, 1999).
Such traits depend on species and habitat, which there-
fore calls for demographic research at the study site.
By combining detailed, short-term studies with obser-
vations on changes (or persistence) of patterns after
several years, our understanding of factors affecting
the abundance of life-history phases in the Gigar-
tinaceae should improve. This will not only impact
fundamental ecology for this group of organisms, but
also applied ecology, as important departures from
expected trends might indirectly indicate that some
relevant component of the environment is changing.
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